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December 20, 2021 

Dear Dr. Sappenfield, 

As you know, the Fragile Infant Feeding Institute (FIFI) is now working 
closely with Loma Linda Publishing Company (LLPC) to continue 
ownership of FIFI Conference now in its 18th year.  USF Health has 
always supported FIFI and we will continue to refer to the expanded 
educational conference as the Fragile Infant Forums and 
Implementation of Standards (FIFI-S).  Dr. Joy Browne, Dr. Mitchell 
Goldstein, Dr. Erin Ross, Dr. Carol Jaeger, and Dr. Elba Fayard will co-
chair the conference.  

Dr. Goldstein is the CEO of Loma Linda Publishing Company (a not-for-
profit Delaware 501 (C) (3) corporation) and the Editor in Chief of 
Neonatology Today (a wholly-owned subsidiary of LLPC). Neonatology 
Today has featured the conference, provided coverage of the 
proceedings, and published conference abstracts for the past several 
years. 

We are delighted to continue the mission of educating clinicians on the 
most recent, evidence-based newborn care and practice in feeding 

The abstract submission site is now open until December 1, 
2022 https://event.fourwaves.com/gravens36/

https://www.facebook.com/The-Gravens-Conference-146594362088476/
https://event.fourwaves.com/gravens36/


Peer Reviewed

3NEONATOLOGY TODAYtwww.NeonatologyToday.nettJanuary 2023

Mark Baker, MD, Becky Micetic, BSN, Christine Wade, BSN, 
Suganya Kathiravan, MD

Abstract 

Objective: To determine whether the conservative management 
versus medical/surgical treatment of patent ductus arteriosus 
(PDA) in extremely low birth weight (ELBW) infants leads to im-
proved morbidity, mortality, and length of stay (LOS).

Study Design: A cohort observational study was conducted on 
infants born October 31, 2017, through June 30, 2021, weigh-
ing ≤ 1000 grams with a confirmed PDA by echocardiogram. Me-
dian growth rate, LOS, ventilator days, need for oxygen at NICU 
discharge, major comorbidities, mortality, and the type of PDA 
treatment were collected. Subjects were divided into those who 
received only conservative management (Cohort 1) and those 
who received medical and/or surgical treatment to close the duc-
tus (Cohort 2). Chi-square and Mann-Whitney U tests were used 
to compare baseline demographics and to determine any statisti-
cal significance in outcomes between the two cohorts. 

Results: 225 patients met the inclusion criteria, with 79 (35%) 
in Cohort 1 and 146 (65%) in Cohort 2. Upon comparison, de-
mographics were similar among the two groups. There were no 
significant differences in weight gain, LOS, or ventilator days, nor 
in need for oxygen at NICU discharge, rates of necrotizing entero-
colitis, bronchopulmonary dysplasia, or mortality (P > .05).  

Conclusion: The management of ELBW infants with a PDA 
proved varied, with more than half receiving a medical and/or 
surgical intervention. This study failed to demonstrate significant 
improvement in several important outcomes or common comor-
bidities in Cohort 2. This suggests that while treating a PDA may 
benefit an infant’s day-to-day clinical course, it may not improve 
their outcomes at NICU discharge. Further research is needed to 
increase statistical power and obtain generalizable results.

Keywords

Ductus Arteriosus, Patent

Conservative Treatment

Infant, Extremely Low Birth Weight

Morbidity 

Key Points

Should ELBW infants with a PDA be treated?

Many PDAs can be managed successfully with conservative treat-
ment.

Medical or surgical closure of a PDA may not improve infant out-
comes.

Introduction

Patent ductus arteriosus (PDA) is a prevalent heart defect in new-
borns, occurring at a rate of one in 2000 live births. It accounts 
for 5-10% of all congenital heart diseases in full-term infants. (1) 
Although the ductus arteriosus should functionally close within the 
first 72 hours of life, the incidence of closure is inversely related 
to birth weight and gestational age. (1-3) This makes it one of 
the most common problems encountered in the neonatal intensive 
care unit (NICU). At four days of life, it remains patent in 10% of 
infants born at 30-37 weeks, 80% of infants born at 25-28 weeks, 
and over 90% of infants born under 24 weeks. (3) A prolonged 
PDA can lead to left-to-right shunting, pulmonary over circulation, 
systemic hypoperfusion, cardiac remodeling, and eventual heart 
failure. (2-4) Large, hemodynamically significant PDAs are asso-
ciated with prolonged mechanical ventilation, bronchopulmonary 
dysplasia (BPD), pulmonary hemorrhage, necrotizing enterocolitis 
(NEC), intraventricular hemorrhage (IVH), periventricular leuko-
malacia, cerebral palsy, retinopathy of prematurity (ROP), renal 
impairment, and mortality in preterm infants. (2-6)

Therapy modalities include medical treatment with indomethacin, 
ibuprofen, and acetaminophen, and surgical or device closure. Al-
though each of these methods has been shown to be effective in 
closing PDAs, large-scale studies have failed to demonstrate con-
sistent long-term benefits compared to conservative, symptomatic 
management. (3,4,6,7) Overtreatment can lead to unnecessary 
exposure to indomethacin, ibuprofen, and acetaminophen; the 
use of these non-steroidal anti-inflammatory drugs (NSAIDs) has 
been associated with acute renal injury, oliguria, NEC, thrombo-
cytopenia, and decreased blood flow to the brain, kidneys, and 
gastrointestinal tract. (2,3,7,8) Surgical, transcatheter, or device 
closure of PDAs can lead to pneumothorax, pneumonia, sepsis, 
laryngeal/phrenic nerve injury, vocal cord paralysis, acute kidney 
injury, prolonged mechanical ventilation, and even BPD. (1-3,9) 

Previous research on PDA management has focused on com-
paring the efficacy of a specific type of medical or surgical treat-
ment with conservative management. Less commonly, studies 

A Comparison of Outcomes in Conservative Versus 
Active Treatment of Patent Ductus Arteriosus in Two 

Neonatal Intensive Care Units

“Therapy modalities include medical 
treatment with indomethacin, ibuprofen, 
and acetaminophen, and surgical or 
device closure. Although each of these 
methods has been shown to be effective 
in closing PDAs, large-scale studies have 
failed to demonstrate consistent long-
term benefits compared to conservative, 
symptomatic management. (3,4,6,7)”
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have compared the outcomes of broad medical (using any type of 
medicine) or surgical management (using any intervention) with 
conservative management such as ventilator adjustments, fluid 
restriction, and intermittent diuretics. (10,11) Few studies have 
compared the benefits of any intervention (medical or surgical) 
with conservative management. Our study compared the neonatal 
outcomes of extremely low birth weight infants (ELBW) receiving 
medical ad/or surgical treatment to conservative management to 
determine whether there is any clear benefit from treating PDA 
during the NICU stay.

Methods

A cohort observational study was conducted from October 31, 
2017, through June 30, 2021. Data was collected from Banner 
– University Medical Center Phoenix and Banner Children’s at 
Desert Medical Center, level III NICUs in the Phoenix, Arizona, 
area. Admissions were screened by creating a report using the 
BabySteps® application (Pediatrix Medical Group Inc., Sunrise, 
FL). This report included infants with a birthweight ≤ 1000 g di-
agnosed with a PDA of any size after an echocardiogram. Study 
inclusion criteria also specified that the infant was inborn. Infants 
were excluded based on comorbidities such as chromosomal, re-
nal, and significant cardiac anomalies (other than a PDA) or other 
comorbidities at the discretion of the Principal Investigator. The 
Banner Health Institutional Research Board provided human pro-
tection oversight, and the study can be found on Clinicaltrials.gov 
as NCT04379843. 

Once an infant was found eligible to be included, the electronic 
health record system, Cerner Millennium (Oracle Corporation, 
Austin, TX), was used to collect data, including demographics, 
birth information, and outcomes during hospitalization. The length 
of stay (LOS) was recorded, as well as the average weight gain 
(calculated by dividing the total weight gain during admission by 
the LOS). The days the infant required respiratory support of con-
tinuous positive airway pressure or higher were included as ven-
tilator days. Mortality after the first 48 hours of life, the diagnosis 
of BPD or NEC, and supplemental oxygen usage at discharge 
were collected. Management of the PDA was categorized as ei-
ther conservative (symptomatic care), medical (use of ibuprofen, 
indomethacin, acetaminophen), or interventional/surgical man-
agement (via invasive catheter closure or ligation). The subjects 
were further divided into conservative management (Cohort 1) 
and medical and surgical management (Cohort 2). 

Baseline differences were calculated to determine whether the 
two cohorts’ demographic and clinical characteristics were similar. 
Chi-square tests were used to evaluate the sex, racial, and ethnic 
breakdowns, and the Mann-Whitney U test was used to evalu-
ate differences between the median birth weight and gestational 
age (GA). Clinical outcomes were similarly compared between the 
cohorts. Mortality after 48 hours of life, the need for oxygen at 
NICU discharge, and the presence of BPD or NEC were com-
pared using Chi-square tests. Mann-Whitney U tests were used to 
compare LOS, average weight gain, and the number of ventilator 
days. 

Results:

During the study period, there were 466 infants admitted to the 2 
study sites weighing ≤ 1000 g at birth. Of these, 265 patients were 
diagnosed with a PDA. Forty infants were excluded from the study 
for the following reasons: born in the community or at another 
hospital (n = 19), congenital anomalies (n = 12), hemodynamically 
significant heart defect other than a PDA (n = 2), serious comor-
bidities (n = 4), and those still hospitalized at the end of the data 
collection period (n = 3). This left 225 patients that met inclusion 
criteria between the 2 NICUs, over half of which (53%) were male. 
The overall racial stratification was: 77% White, 11% Black, 7% 
American Indian, < 1% Asian, and 5% Other/Unknown. Twenty-
nine percent of the infants were identified as having a Hispanic 
ethnicity. A large portion (71%) of the 160 infants were delivered 

“Management of the PDA was categorized 
as either conservative (symptomatic 
care), medical (use of ibuprofen, 
indomethacin, acetaminophen), or 
interventional/surgical management (via 
invasive catheter closure or ligation). 
The subjects were further divided into 
conservative management (Cohort 1) 
and medical and surgical management 
(Cohort 2).”

“Our study compared the neonatal 
outcomes of extremely low birth weight 
infants (ELBW) receiving medical ad/
or surgical treatment to conservative 
management to determine whether there 
is any clear benefit from treating PDA 
during the NICU stay. ”

“This report included infants with a 
birthweight ≤ 1000 g diagnosed with a 
PDA of any size after an echocardiogram. 
Study inclusion criteria also specified 
that the infant was inborn. Infants were 
excluded based on comorbidities such 
as chromosomal, renal, and significant 
cardiac anomalies (other than a PDA) or 
other comorbidities at the discretion of 
the Principal Investigator.”
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via cesarean section. The infants had a median gestational age of 
25.3 weeks and a median birth weight of 760 g. A classification of 
demographics by cohort can be seen in Table 1.

The average LOS for the total population was 113.5 days, with 
66.8 ventilator days and a mean average weight gain of 24.2 g/
day. Nineteen infants (8.4%) died between 48 hours of life and 
discharge. There was a diagnosis of NEC in 20 infants (8.9%), 
190 (84.4%) developed BPD, and 104 (46.2%) required supple-

mental oxygen upon discharge. It should be noted that some sub-
jects were transferred or had died before a diagnosis of BPD, or 
the need for oxygen at NICU discharge could be assessed.

Of the infants who met inclusion criteria, 79 (35%) were in Co-
hort 1, having received conservative management for their PDA. 
Cohort 2 consisted of 146 infants (65%) that received medical 
or surgical management. The cohorts were similar in racial and 
ethnic distribution (P ≥ .05), median birth weight, and GA at birth. 

Table 1. Demographics
 

http://www.NeonatologyToday.net


6NEONATOLOGY TODAYtwww.NeonatologyToday.nettJanuary 2023

Interestingly, male infants were more likely to receive conserva-
tive management than females (63% versus 48%, P = .025). In 
addition, infants who were delivered by Cesarean section were 
more likely to receive conservative management than those born 
vaginally (81% versus 66%, P = .016) (Table 1). The outcomes at 
NICU discharge between the cohorts were comparable in terms 
of mortality, LOS, the number of ventilator days, average weight 
gain, need for oxygen at NICU discharge, and rates of BPD and 
NEC (P > .05) (Table 2).

Discussion:

Untreated large PDAs cause left-to-right shunting leading to pul-
monary over-circulation and systemic under-circulation. (2) Over 
time, this can lead to pulmonary edema, suboptimal gas ex-
change, ineffective ventilation, pulmonary hemorrhage, and even-
tual BPD. (2-5) The undue strain on the right side of the heart 
can lead to eventual congestive heart failure in severe cases. 
(1,3) Ongoing left-to-right shunting leads to ductal steal, where 
the body receives persistent under circulation and low diastolic 
blood pressure. (1) This disruption in blood flow leads to dysfunc-
tion in oxygen-sensitive organs like the brain, eyes, kidneys, and 
gastrointestinal tract. As a result, infants with a prolonged, hemo-
dynamically significant PDA are more at risk for IVH, ROP, NEC, 
oliguria, acute kidney injuries, and death. (1-6) One study of very 
premature infants (birth weight ≤ 1500 g and GA ≤ 29 weeks) by 
Dr. Noori et al.  (12) found that infants whose PDA failed to close 
had an eightfold increase in mortality. Our study did not track the 
incidence of IVH, ROP, or renal dysfunction; however, a number 
of the infants, regardless of management, had NEC, BPD, need 
for oxygen at NICU discharge, and mortality, which is known risk 
factors of PDA.

Table 1. Demographics  

“ The outcomes at NICU discharge 
between the cohorts were comparable 
in terms of mortality, LOS, the number 
of ventilator days, average weight gain, 
need for oxygen at NICU discharge, and 
rates of BPD and NEC (P > .05) (Table 2).”

http://www.NeonatologyToday.net
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Scores of studies over many decades have shown that pharmaceu-
ticals can be helpful in the closure of PDAs. A recent meta-analysis 
by Marconi et al.  (13) analyzed 64 randomized controlled trials 
and 24 observational studies, totaling nearly 15 000 research sub-
jects. They found that infants who received indomethacin (odds ra-
tio [OR] 0.17, credible interval [CrI] 0.11-0.24), ibuprofen (OR 0.19, 
CrI 0.12-0.28), and acetaminophen (OR 0.15, CrI 0.09-0.26) were 
more likely to have their PDAs close when compared to a placebo. 
(13) Surgical treatment can also be successful by ligating the duc-
tus arteriosus or a mixture of dividing the ductus and closing it with 
sutures or clips. (1) Yet, the surgery itself is not without risks. A 25-
year cohort study by Foster et al.  (14) showed that 44% of ELBW 
infants who underwent a PDA ligation had at least one short-term 
complication from the repair. In an additional study of almost 200 
infants who underwent surgical closure of their PDA, the majority 
did not exhibit the expected outcome of a rapid improvement in 
cardiorespiratory status and went on to develop BPD. (15) In recent 
years, less invasive transcatheter device closure has become more 
common with promising results. (2) 

Although medical and surgical treatments have shown to be suc-
cessful in closing PDAs, consistent, long-term beneficial effects are 
few when compared to conservative management. (3,4,6,7) This 
is especially true for infants > 1000 g, as up to 97% of PDAs will 
close with conservative treatment by discharge from the NICU. (16) 
Given this, in recent years, neonatologists’ treatment has trended 
towards less active management, which often involves fluid restric-
tion, diuretics, ventilation adjustments, and “watchful waiting” until 
the PDA closes or at least becomes less hemodynamically signifi-
cant. (1,2,16,17) Bixler et al.  (17) reviewed all infants born at 23-
30 weeks GA with a PDA from indomethacin decreased from 32 
to 18%, and PDA ligation decreased from 8.4 to 2.9%. (17) Over 
time, neonatologists have recognized that a conservative approach 
avoids the invasiveness, side effects, and expenses of medical 
and/or surgical management, with potentially the same results in 
managing PDA-related morbidities and mortality.

A reduction in active treatment was similarly found by Hagadorn et 
al.  (18), who studied nearly 14,000 very low birthweight (VLBW) 
infants with PDA at 19 children’s hospitals across the United 
States. Between 2005-2014, the use of NSAIDs or surgery to treat 
PDAs decreased by 11% per year. Although this was temporally 
associated with improved survival, there was also an increased 
incidence of BPD, periventricular leukomalacia, ROP, and acute 
renal failure. Ultimately, the increase in conservative PDA man-
agement did not lead to significant changes in preterm outcomes 
or mortality. (18) This mirrors the findings from our study, where 
infants who received active treatment failed to demonstrate sig-
nificant improvements in known complications of PDA. Our data 
also failed to show improvements in the ventilator days, average 
weight gain, length of hospital stay, and need for oxygen at NICU 
discharge. In some categories, such as the length of hospital stay, 
ventilator days, incidence of BPD, and need for oxygen at dis-
charge, the infants in Cohort 1 had improved outcomes, although 
none of these differences achieved statistical significance.

Our results align with much of the existing literature that suggests 
conservative management may be a safe option and could pro-
vide advantages over other treatments. (10,17,19-21) During a 
review of over 800 000 infants at 280 NICUs across the United 
States, Bixler et al.  (17) found that a less invasive approach was 
associated with a lower incidence of mortality, IVH, NEC, and se-
vere NEC (P < .001), with the incidence of BPD being the only out-
come that did not change. A meta-analysis by Hundscheid et al.  
(10) compared the effects of conservative management with any 
medical or surgical treatment. It was composed of 12 cohort stud-
ies and four randomized controlled studies and included infants 
born < 32 weeks GA, or < 1500 g. In the cohort studies totaling 
nearly 42 000 infants, those who received conservative manage-
ment had a higher risk of mortality (relative risk [RR] 1.34, 95% CI 
1.12-1.62). However, they had a lower risk of BPD (RR 0.55, 95% 
CI 0.46-0.65), NEC (RR 0.85, 95% CI 0.77-0.93), IVH (RR 0.88, 
95% CI 0.83-0.95), and ROP (RR 0.47, 95% CI 0.28-0.79). In the 
four randomized controlled trials with 720 patients, there was no 
significant difference in outcomes of mortality, BPD, NEC, IVH, or 
ROP between the groups who received active versus conserva-

“ Our study did not track the incidence of 
IVH, ROP, or renal dysfunction; however, 
a number of the infants, regardless of 
management, had NEC, BPD, need for 
oxygen at NICU discharge, and mortality, 
which is known risk factors of PDA.”

“Over time, neonatologists have 
recognized that a conservative approach 
avoids the invasiveness, side effects, 
and expenses of medical and/or surgical 
management, with potentially the 
same results in managing PDA-related 
morbidities and mortality.”

“Our results align with much of the 
existing literature that suggests 
conservative management may be a safe 
option and could provide advantages 
over other treatments. (10,17,19-21) 
During a review of over 800 000 infants 
at 280 NICUs across the United States, 
Bixler et al.  (17) found that a less 
invasive approach was associated with 
a lower incidence of mortality, IVH, NEC, 
and severe NEC (P < .001), with the 
incidence of BPD being the only outcome 
that did not change.”

http://www.NeonatologyToday.net
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tive PDA treatment. (10) 

A study by Park et al.  (21) analyzed treatment data on all South 
Korean infants with a PDA between 2015-2018, totaling over 
12,000 patients. Infants who received active PDA treatment 
(whether pharmaceutical or surgical) had no significant differenc-
es in the incidence of mortality or IVH. Conversely, infants who 
received active PDA treatment had a higher incidence of BPD 
(OR 2.23, 95% CI 1.83-2.71), NEC (OR 2.35, 95% CI 1.75-3.51), 
sepsis (OR 2.65, 95% CI 2.17-3.25), and ROP (OR 1.47, 95% CI 
1.17-1.86). (21) Clyman et al.  (19) compared outcomes of phar-
maceutical treatment versus conservative management of PDA in 
infants < 28 weeks GA across 17 international NICUs (the United 
Kingdom, the United States of America, Sweden, and Turkey). 
There was no difference between the two groups in the presence 
of a PDA at discharge or the need for surgical ligation. Similar 
to the findings in our study, the incidence of mortality, BPD, and 
NEC were comparable between the two groups. Infants who re-
ceived pharmaceutical treatment and were born at 26-28 weeks 
GA achieved full enteral feeds later and had higher incidences of 
mortality and late-onset non-coagulase-negative Staphylococcus 
bacteremia. (19) Letshwiti et al.  (20) studied VLBW infants who 
were fluid-restricted and received increased positive end-expira-
tory pressure as the first-line intervention (conservative treatment) 
to 2 other cohorts who received ibuprofen for a hemodynamically 
significant or clinically symptomatic PDA. The infants in the con-
servative treatment group had significantly decreased BPD com-
pared to the other two groups and no changes in other measured 
short-term outcomes. (20)

There is increasing evidence that conservative management may 
be equally effective and perhaps somewhat safer than pharma-
ceutical or surgical treatments. However, it would not be justified 
to argue that active treatment does not have a place in manag-
ing PDAs. In isolated cases, infants with a particularly large PDA 
and an unstable clinical course may benefit from medical, trans-
catheter, or surgical treatment. Isayama et al.  (22) highlight the 
need to identify which infants may most benefit from intervention 
definitively. Their 2020 review of over 39 000 infants showed a 
significant U-shaped relationship between the observed/expected 
PDA treatment ratio and adverse outcomes. This suggests a fine 
line between PDA treatment’s potential advantages and harms, 
where the benefits may only exceed the risks when a PDA is 
hemodynamically significant. (22) In addition, Elhoff et al.  (23) 
found that delaying indomethacin treatment in favor of conserva-
tive management makes it less likely to be successful. Perhaps 
treatment options must be used more judiciously and selectively, 
not eliminated. 

A common limitation of this study and others is the possibility of 
confounding variables affecting the outcomes. Infants who re-
ceived active PDA treatment may have had, on average, a more 

unstable, traumatic clinical course than those who received con-
servative management. This would make them more likely to ex-
perience BPD, IVH, NEC, ROP, and death, whether their PDA was 
treated with pharmaceuticals or surgery. Yet, due to active PDA 
management, some of these patients may have experienced less 
severe comorbidities than they otherwise would have.

Other limitations include that it was confined to 2 NICUs in Arizona, 
which may not represent the national and international neonatal 
population. Our study was limited to ELBW infants, so the results 
cannot be justifiably extrapolated to the remainder of the NICU 
population with PDAs. Furthermore, our study only included 225 
research subjects, which limits the statistical power of this study. 
Male infants and those delivered via Cesarean section were sig-
nificantly more likely to receive conservative management, which 
may bias the results of our study. Infants were not further divided 
into subgroups by GA or PDA size to analyze possible differences 
that may have been present. We defined BPD in our study solely 
by the presence of supplemental oxygen at 36 weeks postmen-
strual age; newer definitions that may more accurately categorize 
BPD are now available. (24) 

Further research across multiple medical centers and states, with 
careful clinical course controls, needs to be conducted to mini-
mize bias and determine which PDAs would genuinely benefit 
from medical or surgical treatment to improve an infant’s NICU 
course and post hospital outcomes.

Conclusion

Unless an infant is clearly symptomatic from a PDA, conservative 
management should be strongly considered to limit unnecessary 
therapies and their undesirable side effects. Our study showed no 
benefits in the outcomes at NICU discharge for ELBW infants whose 
PDAs were treated with medication and surgery versus conserva-
tive management. There was no statistically significant difference in 
mortality, LOS, ventilator days, average weight gain, BPD incidence, 
NEC, or need for oxygen at NICU discharge. These results suggest 
that while large, clinically significant PDAs may benefit from medical 
and surgical treatment, many can be managed conservatively with 
little to no impact on outcomes by hospital discharge. 
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“Providing treatment with the fear of 
litigation and medicolegal repercussion 
may trigger low-value care and should be 
viewed critically. Holding a treatment that 
is costly and has shown no benefits is 
HVC. In HVC, doing less is more. In most 
QA meetings, during case discussions, 
the most common question is, ‘why 
was this intervention not taken.’ The 
committee should rephrase the question 
and ask ‘why this intervention was 
done.’”

Letter to the Editor: Better 
Safe than Sorry: A Sorry State 
of Affairs

Dear Editor

Care of neonates involves making appropriate decisions based 
on evidence. While most decisions are tailored to the policy or 
guidelines, providers can personalize the care. Due to the fear of 
litigation in general and the lack of concrete evidence in specific, 
certain individualized clinic decisions could lead to excessive use 
of healthcare resources. With the increasing cost of healthcare, it 
is essential to address these practices and improve the general 
healthcare quality.

In the quest to promote high-value care (HVC), healthcare facilities 
(HCF) conduct quality assurance (QA) exercises. An example of 

HVC is the implementation of antibiotic stewardship. However, de-
spite the availability of institutional guidelines, HCF still struggles 
with individualized decisions of the healthcare providers under the 
notion of ‘better safe than sorry.’ This slogan is widely used when 
the stakes are high. Here we present the example of therapeutic 
hypothermia (TH) in mild hypoxic-ischemic encephalopathy (HIE) 
(Figure). The recent literature findings range from no benefits to 
harm in providing TH in mild HIE. (1-5)

Providing treatment with the fear of litigation and medicolegal re-
percussion may trigger low-value care and should be viewed criti-
cally. Holding a treatment that is costly and has shown no benefits 
is HVC. In HVC, doing less is more. In most QA meetings, during 
case discussions, the most common question is, ‘why was this 
intervention not taken.’ The committee should rephrase the ques-
tion and ask ‘why this intervention was done.’ Just saying ‘bet-
ter safe than sorry’ is not a plausible excuse for low-value care. 
The practice paradigm should change and be practiced in the QA 

“ Due to the fear of litigation in general 
and the lack of concrete evidence in 
specific, certain individualized clinic 
decisions could lead to excessive use of 
healthcare resources. With the increasing 
cost of healthcare, it is essential to 
address these practices and improve the 
general healthcare quality.”
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meetings for better and less costly healthcare. 
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Dear Dr. Manzar,

Thank you for an interesting analysis of cost-benefit dynamics. 
Certainly, where laboratory tests, therapeutic action, and other 
medical adventures are undertaken to avoid a lawsuit, the patient 
benefit is minimal, and “Better Safe Than Sorry” is the reigning 
theme, but is low-value care ever high-value? (1)

Admittedly, I have changed the question, but I have been amazed 
by “Low-value Care” saving the day when “dumb luck” prevented 
significant morbidity and mortality. For discussion, a baby was de-
livered by routine cesarean section at term with no reported risk 
factors. The pediatrician ordered the sepsis workup on this pa-
tient because the nurse confused this patient with one with a simi-
lar last name who did have risk factors for sepsis. The CBC and 
CRP were beyond belief and were repeated and confirmed. The 
baby was assessed and found to be asymptomatic but admitted 
to the NICU for antibiotic therapy despite an understanding that 
the baby had been misidentified as at risk in the first place. Group 
B Strep grew from the blood culture at less than 12 hours. The 
baby developed respiratory distress and pulmonary hypertension 
but avoided progression to ECMO. The parents were aware of the 
situation but were incredibly thankful that their child had received 
“low-value” care.

Yes, this case is anecdotal and rare, but then there is the question, 
at what cost is litigation? That question may also define value. (2) 
We should not practice defensive medicine but be aware of the 
cost of caring for a damaged baby, the one in a million baby that 
fell through the cracks. No algorithm is 100% effective, no policy is 
100% correct, and babies do not read textbooks. (3)

These risks must be reconciled with real-world numbers. If there is 
a 0.1% chance of error, this appears to be a reasonable risk, but if 
that risk of error is spread out over all of the babies admitted to a 
busy newborn service, the results can be disastrous. If the center 
delivers 500 babies a month, six babies per year are affected by 
the risk on average. At a 0.01% risk, that number drops to less 
than one baby per annum; at 0.001%, it may be a decade or more 
before the risk materializes. Conversely, in a center that delivers 
five babies a month, a 0.1% risk of occurrence indicates a very 
unlikely materialization of the risk comparable to 0.001% at the 
larger center. (4)

When we look at low and high-value care metrics, risk prevalence, 
tolerance and management must factor in the number of patients 
potentially affected by the condition. Where the risk is immaterial 
and not suggestive of any penetrance in a given year, yes, this is a 
low-value intervention. In the busy unit down the street, the inter-
vention may be of high value because of the expected occurrence 
at regular intervals. (5)
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“Yes, this case is anecdotal and rare, 
but then there is the question, at what 
cost is litigation? That question may also 
define value. (2) We should not practice 
defensive medicine but be aware of the 
cost of caring for a damaged baby, the 
one in a million baby that fell through the 
cracks.”

“When we look at low and high-value 
care metrics, risk prevalence, tolerance 
and management must factor in the 
number of patients potentially affected 
by the condition. Where the risk is 
immaterial and not suggestive of any 
penetrance in a given year, yes, this is a 
low-value intervention. In the busy unit 
down the street, the intervention may be 
of high value because of the expected 
occurrence at regular intervals. (5)”
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Erratum (Neonatology Today December, 2022

Neonatology Today  is not aware of  the erratum affecting  the 
December, 2022 edition.

Corrections can be sent directly to LomaLindaPublishingCom-
pany@gmail.com. The most recent edition of Neonatology To-
day including any previously identified erratum may be down-
loaded from www.neonatologytoday.net.
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A s ingle-center re t rospect ive s tudy 
compared the benefits and costs of  an 
exclusive human milk diet in infants less than 
or equal to 28 weeks gestation and or less 
than or equal to 1,500 grams vs. a 
combination of  mother’s milk fortified with 
cow milk-based fortifier and formula, or a diet 
of  formula only. Primary  outcomes were 
length of  stay, feeding intolerance and time 
to full feeds. Secondary  outcomes included 
the effect  of  the diet on the incidence of  NEC 
and the cost-effectiveness of  an exclusive 
human milk diet.

In those babies fed an exclusive human milk 
diet,  there was a minimum of  4.5 fewer 
additional days of  hospitalization resulting in 
$15,750 savings per day, 9 fewer days on 
TPN, up to $12,924 savings per infant  and a 
reduction in medical and surgical NEC 
resulting in an average savings per infant of 
$8,167.  And for those parents who get to 
take their baby  home sooner, the impact is 
simply priceless.

Although every  effort is made to start 
feeding as soon as possible, good nutrition 
is essential, even if  the baby  is unable to 
be fed. It is key  that  early  nutrition 
incorporates aggressive supplementation 
of  calories, protein and essential fatty 
acids. Without these in the right  balance, 
the body goes into starvation mode; and 
before feeding even begins, the intestine, 
the liver and other parts of  the body  are 
compromised. While an exclusively  human 
diet  with an exclusively  human milk-based 
fortifier will minimize the number of  TPN 
days, TPN is essential to the early  nutrition 
of  an at-risk baby  and is a predicate of 
good feeding success.

App rop r i a te g row th beg ins w i th a 
s t a n d a r d i z e d a n d v a l i d a t e d ( a n d 
adequately  labelled) donor milk with a 
minimum of 20 Cal per ounce. 

Adding human milk-based fortification and 
cream has been proven to enhance growth 
without compromising infant health through 
t h e i n t r o d u c t i o n o f  b o v i n e - b a s e d 
fortification.6 

Indeed, even small amounts of  bovine 
products added to human milk were shown 
to be detrimental with a dose-response 
relationship suggesting increased amounts 
o f  bov ine p roduc ts lead to worse 
outcomes. 2,7 

An exclusive human milk diet is essential 
“medicine” for VLBW premature infants 
and we all agree fortification is required for 
proper growth. If  we also agree to the 
former,  utilizing a non-human fortifier or 
any  other foreign addi t ives in th is 
p o p u l a t i o n c a n n o t  b e p a r t o f  t h e 
conversation. 

NCfIH welcomes the opportunity  to discuss 
the forthcoming guidelines in person or via 
phone. Mitchell Goldstein, Medical Director 
for the National Coalition for Infant  Health 
can be reached at 818-730-9303.

Sincerely,

Mitchell Goldstein, MD
Medical Director, 
National Coalition for Infant Health
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“An exclusive human milk 
diet is essential 
“medicine” for VLBW 
premature infants and we 
all agree fortification is 
required for proper 
growth. If we also agree 
to the former, utilizing a 
non-human fortifier or 
any other foreign 
additives in this 
population cannot be part 
of the conversation.”

Readers can also follow 
NEONATOLOGY TODAY  at 

its Twitter account: 
@NeoToday  
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“The authors encourage applying 
these created directives in practice and 
evaluating their effects on KMC coverage. 
We believe this teaching program could 
adequately address one of the most 
important barriers in KMC practice, patient 
education. ”

“Misinformation can cause parents to 
unnecessarily fear Covid-19 transmission, 
which may become a barrier to applying 
KMC. Additionally, many hospitals have 
strict and complicated visitor guidelines 
due to Covid-19, which could exasperate 
parents’ fear of transmission to their 
newborns and negatively affect their 
willingness to practice KMC.”

14NEONATOLOGY TODAYtwww.NeonatologyToday.nettJanuary 2023

“In an interview with a NICU nurse in 
Southern California, we learned that time 
and human resources have been limiting 
factors in providing KMC for patients.”

Fellow's Column: Letter to the Editor “A Delphi Survey 
– Enhancing Parents’ Knowledge and Practice of 

Kangaroo Mother Care”
Dear Editor: 

With great interest, I read “A Delphi Survey – Enhancing Parents’ 
Knowledge and Practice of Kangaroo Mother Care” (Paulse, N. 
A Delphi Survey – Enhancing Parents’ Knowledge and Practice 
of Kangaroo Mother Care. Neonatology Today. 2022;17(11):3-10). 
In this article, Paulse aims to establish guidelines for a teach-
ing program to enhance parents’ understanding and application 
of kangaroo mother care (KMC) for preterm infants. The Delphi 
Survey method assessed a panel of experts to determine the es-
sential KMC practice directives to include in the teaching program. 
The authors encourage applying these created directives in prac-
tice and evaluating their effects on KMC coverage. We believe 
this teaching program could adequately address one of the most 
important barriers in KMC practice, patient education. Hopefully, 
improving patients’ understanding of KMC will increase their en-
gagement in KMC. As challenges associated arise, we believe it 
would be valuable to analyze and amend the program directives 
as needed.

Since the introduction of KMC twenty-five years ago in Columbia 
(1), several meta-analyses and systematic reviews have shown 
the benefits of KMC (2). It is now widely accepted and practiced 
in multiple countries (3). While KMC is beneficial and popular, 
some barriers hinder its prevalence in practice and understand-
ing. In “Kangaroo mother care: a systematic review of barriers 
and enablers,” published in 2016, Chan et al. categorized barriers 
to kangaroo mother care practice into six categories: Buy-in and 
bonding, Social support, Time, Medical concerns, Access, and 
Context (4). In another study, Alenchery et al. split the barriers to 
skin-to-skin contact (SSC) into three main branches: system bar-
riers, experiential barriers, and knowledge barriers (5). Both stud-
ies emphasize the importance of parents’ knowledge and patient 
education as major barriers to KMC. Paulse’s created directives 
hope to address this knowledge gap regarding KMC accordingly. 
While we believe it would be beneficial to address general patient 
education, other barriers to KMC application should be addressed 
to create a more comprehensive directive. 

Additionally, directives addressing Covid-19 patient education re-
garding KMC should be added. At the beginning of the Covid-19 
pandemic in 2020, the American Academy of Pediatrics (AAP) 
temporarily recommended separating newborns from mothers 
with Covid-19 due to a lack of knowledge about the virus (6). This 
initial guideline created detrimental separation practices and neg-
atively impacted KMC practice (7). In July 2020, the AAP guideline 

was amended because direct breastfeeding and rooming-in were 
proven safe. After all, perinatal transmission of Covid-19 is unlikely 
if proper precaution is taken (8). A comparative risk analysis pub-
lished by Minckas et al. found that the benefit of KMC outweighs 
the mortality risk of Covid-19 by 65-fold in preterm neonates in 
low- and middle-income countries, which further supports KMC 
practice during the Covid-19 pandemic (9). We believe updating 
parents about the most recent Covid-19 postnatal care guidelines 
is crucial to their newborns’ care. Misinformation can cause par-
ents to unnecessarily fear Covid-19 transmission, which may be-
come a barrier to applying KMC. Additionally, many hospitals have 
strict and complicated visitor guidelines due to Covid-19, which 
could exasperate parents’ fear of transmission to their newborns 
and negatively affect their willingness to practice KMC.

Paulse and Venter focus on parents’ vital role in KMC practice 
through their KMC directives. We agree with the importance of pa-
tient education and suggest expanding the guidelines to address 
the views of other associated parties, such as healthcare profes-
sionals and lawmakers. Per Minckas et al., these associated par-
ties provide patients with the services and protection that encour-
age them to practice KMC. In a multi-site implementation research 
study by Mony et al., patients were more inclined to practice KMC 
due to support from government leadership, health workers’ rec-
ommending KMC as the standard of care, and systematic chang-
es in infrastructure and policy (10). To promote the frequency of 
KMC, Mony recommends creating policies that minimize mother 
and baby separation, allowing parents to care for their hospital-
ized children, and focusing on the needs of the mother and baby 
through integrated care. Policymakers must put these principles 
into practice while allowing for adaptation in the event of unique 
cases. 

http://www.NeonatologyToday.net
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In order to better understand potential barriers to KMC, various 
healthcare personnel who participate in KMC should be consult-
ed. In an interview with a NICU nurse in Southern California, we 
learned that time and human resources have been limiting factors 
in providing KMC for patients. By combining general principles 
established by Paulse and Venter with individual opinions on bar-
riers to care, the created directives could provide both the back-
bone and terminal bridges to enhance KMC practice from top-to-
bottom and bottom-to-top directions for all those involved.

In conclusion, we sincerely appreciate the KMC directives created 
by Paulse and Venter.

We would love to expand on their idea by providing information for 
directives that address Covid-19 concerns and healthcare profes-
sionals’ input. We hope this letter will promote positive discussion 
and ultimately increases KMC awareness.
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Sincerely, 

Kuang Cheng Chen, OMS4

College of Osteopathic Medicine of the Pacific 

Western University of Health Sciences

Email: kuangcheng.chen@westernu.edu

Dear Dr. to be Chen,

Thank you for a very cognitive review of this paper. KMC’s sim-
plicity causes much concern because of perceived risks to the 
care of the patients. There is also a knowledge gap between what 
parents, nurses, and physicians expect. The idea of skin-to-skin 
did not begin recently but is probably as old as our species and 
may extend back further. There are certainly animal analogies to 
KMC. The point is that there was never an instruction manual or 
a right or wrong way of engaging skin-to-skin parents with the 
baby. Prematurity does complicate the interaction, and there are 
individual issues that are care-related that may preclude KMC in 

certain instances, but this does not connotate an inability to en-
gage or approach engagement at some later point.

COVID-19 did present a conodrum. (1) We understood that this 
pathogen was capable of causing severe morbidity and mortality 
in adults and that several cases of vertical transmission had pro-
duced disease in neonates. Unique in this particular situation was 
the concern that COVID-19 would in some way affect staff and 
thereby cause staffing issues. To the editor’s knowledge, there is 
no documented COVID-19 passage from a neonate vertically to 
NICU staff. Strict visitation policies that precluded the presence 
of one or both of the parents for large epochs of the hospital stay 
were toxic to the presumption of routine KMC and any teaching 
regarding these practices. (2, 3)

As the pandemic progressed, it became apparent that the risks 
were different than initially thought. COVID-19 did not have to be a 
barrier to KMC and teaching. Moving forward, we must learn that 
programs involving parents’ and babies’ separation are not sus-
tainable. However, with the next pandemic or health, scare come 

“We would love to expand on their idea 
by providing information for directives 
that address Covid-19 concerns and 
healthcare professionals’ input. We 
hope this letter will promote positive 
discussion and ultimately increases KMC 
awareness.”

“COVID-19 did present a conodrum. (1) 
We understood that this pathogen was 
capable of causing severe morbidity and 
mortality in adults and that several cases 
of vertical transmission had produced 
disease in neonates. Unique in this 
particular situation was the concern that 
COVID-19 would in some way affect staff 
and thereby cause staffing issues. ”
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new risks, and it is impossible to quantify how the health systems 
will react, especially if this threat involves increased risk to infants 
and staff members. (4)

The resource issue must be separated from the applying KMC. In 
theory, with parents who understand their role, neonates in KMC 
should be more stable and require less monitoring. These direc-
tives must focus on realistic expectations, maintenance of the 
infant-parent dyad, and further the benefits offered by KMC.
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A s ingle-center re t rospect ive s tudy 
compared the benefits and costs of  an 
exclusive human milk diet in infants less than 
or equal to 28 weeks gestation and or less 
than or equal to 1,500 grams vs. a 
combination of  mother’s milk fortified with 
cow milk-based fortifier and formula, or a diet 
of  formula only. Primary  outcomes were 
length of  stay, feeding intolerance and time 
to full feeds. Secondary  outcomes included 
the effect  of  the diet on the incidence of  NEC 
and the cost-effectiveness of  an exclusive 
human milk diet.

In those babies fed an exclusive human milk 
diet,  there was a minimum of  4.5 fewer 
additional days of  hospitalization resulting in 
$15,750 savings per day, 9 fewer days on 
TPN, up to $12,924 savings per infant  and a 
reduction in medical and surgical NEC 
resulting in an average savings per infant of 
$8,167.  And for those parents who get to 
take their baby  home sooner, the impact is 
simply priceless.

Although every  effort is made to start 
feeding as soon as possible, good nutrition 
is essential, even if  the baby  is unable to 
be fed. It is key  that  early  nutrition 
incorporates aggressive supplementation 
of  calories, protein and essential fatty 
acids. Without these in the right  balance, 
the body goes into starvation mode; and 
before feeding even begins, the intestine, 
the liver and other parts of  the body  are 
compromised. While an exclusively  human 
diet  with an exclusively  human milk-based 
fortifier will minimize the number of  TPN 
days, TPN is essential to the early  nutrition 
of  an at-risk baby  and is a predicate of 
good feeding success.

App rop r i a te g row th beg ins w i th a 
s t a n d a r d i z e d a n d v a l i d a t e d ( a n d 
adequately  labelled) donor milk with a 
minimum of 20 Cal per ounce. 

Adding human milk-based fortification and 
cream has been proven to enhance growth 
without compromising infant health through 
t h e i n t r o d u c t i o n o f  b o v i n e - b a s e d 
fortification.6 

Indeed, even small amounts of  bovine 
products added to human milk were shown 
to be detrimental with a dose-response 
relationship suggesting increased amounts 
o f  bov ine p roduc ts lead to worse 
outcomes. 2,7 

An exclusive human milk diet is essential 
“medicine” for VLBW premature infants 
and we all agree fortification is required for 
proper growth. If  we also agree to the 
former,  utilizing a non-human fortifier or 
any  other foreign addi t ives in th is 
p o p u l a t i o n c a n n o t  b e p a r t o f  t h e 
conversation. 

NCfIH welcomes the opportunity  to discuss 
the forthcoming guidelines in person or via 
phone. Mitchell Goldstein, Medical Director 
for the National Coalition for Infant  Health 
can be reached at 818-730-9303.

Sincerely,

Mitchell Goldstein, MD
Medical Director, 
National Coalition for Infant Health
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“medicine” for VLBW 
premature infants and we 
all agree fortification is 
required for proper 
growth. If we also agree 
to the former, utilizing a 
non-human fortifier or 
any other foreign 
additives in this 
population cannot be part 
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Dear Dr. Sappenfield, 

As you know, the Fragile Infant Feeding Institute (FIFI) is now working 
closely with Loma Linda Publishing Company (LLPC) to continue 
ownership of FIFI Conference now in its 18th year.  USF Health has 
always supported FIFI and we will continue to refer to the expanded 
educational conference as the Fragile Infant Forums and 
Implementation of Standards (FIFI-S).  Dr. Joy Browne, Dr. Mitchell 
Goldstein, Dr. Erin Ross, Dr. Carol Jaeger, and Dr. Elba Fayard will co-
chair the conference.  

Dr. Goldstein is the CEO of Loma Linda Publishing Company (a not-for-
profit Delaware 501 (C) (3) corporation) and the Editor in Chief of 
Neonatology Today (a wholly-owned subsidiary of LLPC). Neonatology 
Today has featured the conference, provided coverage of the 
proceedings, and published conference abstracts for the past several 
years. 

We are delighted to continue the mission of educating clinicians on the 
most recent, evidence-based newborn care and practice in feeding 

It  is hard to be a Neonatologist who took the 
path through Pediatrics first, and not use a 
Dr. Seuss quote from time-to-time. 

If  your unit  is anything like ours where you 
work, I imagine you feel as if  you are 
bursting at the seams.

As the population grows, so do our patient 
volumes.  I often quote the number 10% as 
being the number of  patients  we see out of 
all deliveries each year in our units.  When I 
am asked why  our numbers are so high, I 
counter that the answer is simple.  For every 
extra 100 births, we get 10 admissions. It  is 
easy  though, to get lost  in the chaos of 
managing a unit  in such busy  times, and not 
take a moment to look back and see how far 
we have come. What did life look like 30 
years ago or 25 years ago?  In Winnipeg, we 
are preparing to make a big move into a 
beautiful new facility  in 2018. This will see us 
unify  three units into one,  which is no easy 
task but will mean a capacity  of  60 beds 
compared to the 55 operational beds we 
have at the moment.

In 2017, were routinely  resuscitating infants 
as young as 23 weeks, and now with weights 
under 500g at times. Whereas in the past, 
anyone under 1000g was considered quite 
high risk, now the anticipated survival for a 
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The Future is NOW for 
Babies, Families and Systems
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March 8-11, 2023
Sheraton Sand Key Resort
1160 Gulf Boulevard
Clearwater Beach, FL 33767

36th Annual Gravens 
Conference On The 
Environment Of Care For 
High Risk Newborns: 

Location

Sheraton Sand Key Resort
1160 Gulf Boulevard
Clearwater Beach, FL 33767
Hotel Phone: (727) 595-1611
www.sheratonsandkey.com

Registration

We suggest you register early.

Conference Agenda

•  Get updated on the most recent evidence for your work in supporting babies and families in intensive care.

•  Have conversations with leaders in the field of developmentally supportive, family centered care and NICU design.

•  Share your passion for optimizing the environment of care for babies, families and staff.

•  Network with colleagues, family members and experts in the field who share similar ideas about supporting babies and families 
in intensive care

•  Take back ideas for change to your NICU policies and care practices.

In the event in-person attendance is canceled or capacity
limits modified per CDC or public health guidelines, the 
conference will be modified accordingly or presented 
entirely as a live virtual activity.

Refund Policy

Refund & Cancellation Policy: Cancellations must be requested 
in writing via email to gpakhanyan@paclac.org , and received 
by February 06, 2023 in order to receive a refund. A $100 
cancellation fee will be assessed to cover administrative costs. 
There are no refunds for no-shows or for cancellations received 
after Feb. 06, 2023; however, substitutions are welcome without 
penalty. Eventbrite’s fee is nonrefundable.

To register online, please go to:

Or scan QR code

Conference Registration, please register:  
https://www.eventbrite.com/e/the-36th-annual-
gravens-conference-tickets-390806331257

https://paclac.org/wp-content/uploads/2023/01/
Gravens-2023-Agenda.pdf

GENERAL INFORMATION

WHY YOU SHOULD ATTEND
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Sheraton Sand Key Resort

A limited number of rooms have been reserved for this meeting at a special rate of $223 (plus tax). For reservations, call the hotel directly* at 
(727) 595-1611 (not the national sales office) and identify yourself as a participant of the Gravens Conference to receive the special group rate.

*If no one picks up at the local number, the call is automatically transferred to the national reservation line. The phone reps at the national 
reservations line will not know of the group and special rate. Continue to call the local number.

If you prefer to make online reservations, please visit: https://www.marriott.com/event-reservations/reservation-link.
mi?id=1657539330926&key=GRP&app=resvlink 

Book your group rate for Annual Gravens Conference (This will avoid the problems with reaching the national reservations line.)

 

The deadline to receive the group rate is February 12, 2023. This assumes the block has not sold out. If so, you will be quoted the standard 
rate, which is considerably higher than the group rate. The hotel sells out every year. Do not wait until the last minute. (The status of the 
pandemic will impact how quickly the room inventory sells out. Still, better to reserve the room in advance. You can always cancel, so long as 
it is within the allowable window.)

The hotel sells out every year.

Dress is casual throughout the conference. Please bring a jacket to the meeting rooms, as they are often cold. Physical distancing will be 
observed. Masks are optional.

The hotel has complimentary parking.

SHERATON SAND KEY RESORT

Accommodations

LOCATION: Sheraton Sand Key Resort
1160 Gulf Boulevard
Clearwater Beach, FL 33767
Hotel Phone: (727) 595-1611
www.sheratonsandkey.com

It is strongly advised that you make room 
reservations early.

https://www.eventbrite.com/e/sunset-dinner-dancing-on-the-beach-party-tickets-410139386947

Airport & Ground Transportation

The two airports nearest the hotel are Tampa International Airport (TPA) and St. Petersburg/Clearwater airport (PIE). Both airports offer  
car rental.

Taxi fare from Tampa airport can exceed $60. Uber and Lyft average around $35 ish, before tips.

For more information on Tampa airport, visit https://www.tampaairport.com/guest-services and the St. Petersburg/Clearwater airport,  
visit http://www.fly2pie.com/

Sunset Dinner & Dancing On The Beach

Please register:  Sunset Dinner & Dancing on the Beach Party Tickets, Thu, Mar 9, 2023 at 6:00 PM | Eventbrite

https://www.marriott.com/event-reservations/reservation-link.mi?id=1657539330926&key=GRP&app=resvlink

Online Reservations

Online Dinner Reservations



Registration Fees

Early Bird Full Conference In-Person Registration $685.00
Early Bird Ends 1/6/2023

Remote, in real time    $625.00

Full Time Students/Trainee Registration In-Person $300.00

Group In-person Registration 3 and more  $560.00

Nurses/Allied Health Professionals In-person  $495.00

Nurses/Allied Health Professionals Remote in Time $425.00

Single Day In-person Registration   $200.00

NICU Parent Registration In-person   $300.00

NICU Parent Registration Remote in Time  $300.00

Full Conference In-person 3/8-3/11   $750.00

Institutional Group Zoom Registration                 $1000.00

International Low Income Country Zoom Registration $85.00

International Zoom Registration   $125.00

Continuing Education

PAC/LAC is accredited by CMA to provide continuing medical
education for physicians.  

PAC/LAC is an approved provider by the California Board of 
Registered Nursing, Provider number CEP 5862.
Pending accreditation approval (application in process) 
• Occupational Therapy
• Respiratory Care Therapist
Documentation will be provided for self-reporting:
• Physical Therapy
• Architect
•  Speech/Language and Audiology Therapists

Certificate Policy:

After completion of the course evaluation, you will be provided with a 
continuing education certificate. Make sure to save your certificate.  
 
PAC/LAC will assist you with finding your certificate for up 
to 1 year from the event without cost. For assistance with any 
certificates older than 1 year from the time of the event, PAC/LAC 
charges $20 for the first certificate, and $15 for each additional 
certificate requested each calendar year. A $10 processing fee will 
be added to requests needing fulfillment within 24 hours.

Course Objectives

• At the conclusion of the program, participants should be able to:
•  Relate rationale for implementing optimal family centered,  

developmentally supportive care and environmental design 
approaches in newborn intensive care units.

•  Describe rationale and evidence to keep parents and babies 
consistently together from delivery to discharge

•  Identify current environmental design for newborn intensive care 
units that benefit babies, families and staff.

•  Compare and contrast evidence based developmental and family 
centered care programs.

•  Implement evidence based infant and family centered 
developmental care changes in your unit.

For accommodations email info@paclac.org
A minimum of ten (15) working days in advance.

Equal Opportunity & Accommodations for 
Disabilities: 

PAC/LAC is an Equal Opportunity /Affirmative Action / Equal 
Access Institution.

For disability accommodations contact PAC/LAC at 818-708-2850, 
or email Gayane Pakhanyan at gpakhanyan@paclac.org a minimum  
of fifteen (15) working days in advance of the event

36TH ANNUAL GRAVENS CONFERENCE ON THE 
ENVIRONMENT OF CARE FOR HIGH RISK NEWBORNS

Conference Background

In a perfect world, there would be no need for a NICU. Yet our 
reality is that babies continue to be born too sick, too soon, and 
with medical conditions requiring hospitalization. Activities in 
the NICU have a profound impact on the babies, their families 
and the staff. What you do matters. Your work has the potential 
to impact a neonate’s health outcome, as well as that of the 
family and staff in the NICU.

Since the 1980s, neonatal care providers have worked to 
mitigate the stress experienced by babies, parents and 
providers. Doing so has involved change and its inherent 
struggles, but eventually we have adapted our NICU culture, 
policies and approach. We strive to nurture the developmental 
needs of babies and the emotional and informational needs 
of their parents through evidence-based knowledge in 
neurodevelopmental science, developmental care, healthcare 
design, and family support. This work continues at The 36th 
Annual Gravens Conference.

Target Audience

This program has been developed to meet the educational needs
of healthcare practitioners such as Neonatal Nurses (RNs, NNPs,
ARNPs), NICU Therapists, Neonatologists, Pediatricians,
Psychologists, Occupational Therapists, Physical Therapist,
Speech-Language Pathologist, Family Support Staff, Architects,
Hospital Administration, Infant & Child Development Specialists,
Social Workers & Counselors, Parents and Family members and
other professionals working with high-risk infants, their families or
their physical environment.

Competencies to be addressed

PATIENT CARE AND PROCEDURAL SKILLS;  
Medical knowledge; Systems-based practice; Professionalism; 
Interpersonal and communication skills.

DISCLAIMERS:
Final number of continuing education credits maybe changed 
based on speakers objectives. PAC/LAC reserves the right to 
amend speakers, topics and scheduling at any time.

GRIEVANCES:
Any grievances may be made to info@paclac.org



Please click on the QR Code then click on the Faculty Tab to 
view Biography and view of Planning Committee Members 

Faculty

Annie Janvier, MD, PhD

April Laramey, BS

Bjorn Westrup, MD, PhD 

Bobby Pineda, PhD, OTR/L, CNT 

Carol Jaeger, DNP, RN, NNP-BC 

Caroline Toney-Noland, MSc 

Christine Lawrence, DNP, RNC-NIC, APN/CNS 

Colby Day, MD
 
Daphna Barbeau, MD

Deborah Fischer, BS

Dorothy Vittner, PhD, RN, FAAN

Gaby Cordova-Ramos, MD

Juzer Tyebkhan, MBBS, MRCP(UK), FRCP(C)

Kimberly Novod, MPA

Kristina Reber, MD

Liisa Lehtonen, MD

Linda Frank, RN, PhD, FAAN

Lisa Johnson, MD

Malathi Balasundaram, MD

Mardelle McCuskey Shepley, D.Arch., FAIA

Martha G. Welch, MD

Matt B. Honold, aia, NCARB

Mia Malcolm, BS

Molly Fraust-Wylie, BA, MA

Nancy Feinstein, PhD, RNC

Naomi Sachs, PhD, MLA, EDAC

Natalie Johnson, MS

Rachel E. Witt, MD

Raylene Phillips, MD, MA, FAAP, FABM, IBCLC

Rebecca Ames, MS

Robert White, MD

Roman Chabba, BS

Sari Ahlqvist-Bjökroth, PsyD

Saroj Saigal, MD, FRCP C, FAAP

Sonia Bonifacio, MD

Susan Niermeyer, MD, MPH, FAAP

Troy Savage, MESc

Yarden S. Fraiman, MD, MPH
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High-Reliability Organizing (HRO): Engagement 
Matters, Is Personal, and Initiates Enactment

Daved van Stralen, MD, FAAP, Sean D. McKay, Errol van 
Stralen, Thomas A. Mercer, RAdm, USN (Retired)

Abstract

Organizations do not engage. People engage. There are circum-
stances we encounter when we cannot choose not to act. Un-
favorable risk-benefit ratios are not a reason to decline. Lack of 
Engagement becomes Karl Weick’s ‘enacted failure by not acting.’ 
Engagement is contextual acting within an unstable environment, 
and that acting removes constraints on acting. Context is the ef-
fect of subtle, nuanced, ephemeral details. Engagement makes 
use of and strengthens the individual’s sense of self-efficacy and 
internalizes their locus of control. Separated from contextuality 
are those in positions of leadership. “To engage” becomes the ini-
tiator for action. Action becomes the source of learning. Learning 
and action generate experience.

Introduction

Organizations do not engage; people engage. For the HRO, not 
engaging and not acting ARE failures because there is no enact-
ment. The significance of engagement is enshrined in the public 
safety directive of duty to act. In the operational area, engage-
ment generates information and creates the structure necessary 
for operations in an unstable environment (1). In organizational 
science, Karl Weick introduced enactment to “preserve the central 
point that when people act, they bring events and structures into 
existence and set them in motion” (2). 

The relation between engagement and enactment may appear 
trivial. Weick and one of the authors (DvS) had a 15-year discus-
sion about whether the military and public safety concept of en-
gagement was subsumed by enactment (Weick’s view) or wheth-
er it was the engagement that initiated enactment (the author’s 
view). A request by the editor (MG) of Neonatology Today for an 
article describing “pragmatic HRO for pandemic COVID” (3) led 
to a resolution of the debate. For the report, the authors believed 

that the contextualized pragmatic stance and the abstract, scien-
tific rationality of the normative stance for HRO were a source of 
conflict. Weick, on the other hand, identified the two perspectives 
as forming a gap, but a gap that could only be bridged through the 
act of engagement (3)

Neither engagement nor enactment develops from pure thinking. 
They develop through acting. From the operational perspective, 
acting is how we think. The literature on motor cognition now sup-
ports this experience of operators (4, 5). Weick brought to orga-
nizational science the perspective that “cognition lies in the path 
of the action. Action precedes cognition and focuses cognition.” 
“People who act in organizations often produce structures….and 
opportunities that were not there before they took action” Karl 
Weick (6).

Engagement makes use of and strengthens the individual’s sense 
of self-efficacy and internalizes their locus of control. Engagement 
is how a person crosses the gap between proficiency and exper-
tise and builds a sense of moral agency (7, 8) and the authors’ 
experience. 

Delay or the lack of engagement in public safety and military op-
erations is unthinkable. Two of the authors (DvS and SDM) ob-
served what to them was extended evaluation before providing 
medical care. This was the first difference they observed in emer-
gency responses between public safety and healthcare. Do you 
need a blood gas to treat a patient in respiratory distress? 

Do the eyes or the blood gas drive engagement? Emergency re-
spiratory evaluations incorporate blood gas analysis as part of the 

Readers can also follow

NEONATOLOGY TODAY
via our Twitter Feed

@NEOTODAY

“Separated from contextuality are those 
in positions of leadership. “To engage” 
becomes the initiator for action. Action 
becomes the source of learning. Learning 
and action generate experience.”

“Neither engagement nor enactment 
develops from pure thinking. They 
develop through acting. From the 
operational perspective, acting is 
how we think. The literature on motor 
cognition now supports this experience 
of operators (4, 5). ”

“Engagement makes use of and 
strengthens the individual’s sense of 
self-efficacy and internalizes their locus 
of control. Engagement is how a person 
crosses the gap between proficiency 
and expertise and builds a sense of 
moral agency (7, 8) and the authors’ 
experience.”
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assessment. Blood gas values are precise, static measurements 
at a single time point. If the blood gas tells you what to do, you 
might have done that when you drew the blood. Physical exami-
nation has accuracy. Examinations are continuous, allowing us to 
identify the presence and rate of deterioration and improvement. 
One of the authors (DvS), observing this delay, developed a vi-
sual respiratory evaluation method to support rapid engagement 
(9). The exam (CRAWL) reduced the time to respiratory treatment 
and airway intervention and continues to be used in subacute 
care, EMS (10-12),a local PICU (Merrick Lopez, personal com-
munication), and a special unit in SOCOM (Special Operations 
Command).

CRAWL is the acronym of its elements: 

(1) Color or hypoxemia, 

(2) Respiratory rate and rhythm, 

(3) Air entry and inspiratory: expiratory ratio, 

(4) Work of breathing, and 

(5) Level of consciousness (11). 

Lack of Engagement becomes Karl Weick’s ‘enacted failure by 
not acting.’ Failure to act produces constraints that were not there 
before they took action. However, the danger is insidious. The act 
of not acting or engaging generates institutional or organizational 
knowledge that is difficult to refute (2). For example, the fear of 
endotracheal intubation of epiglottitis became a routine procedure 
while creating a PICU (Ronald M. Perkin and one of the authors, 
DvS).

The problem of engagement by ‘not acting’ and its relation to en-
actment as ‘enacted constraints’ has impeded the implementation 
of HRO. Not engaging leads to a failure by not acting. This failure 
then enacts constraints on thinking and acting. The outcomes of 
these constraints become beliefs and organizational knowledge. 
Anyone in conflict with the organization’s knowledge becomes 
suspect and not trusted. The result is that no one acts outside of 
accepted organizational understanding (1, 13). The organization 
measures its safety and reliability with knowledge gained from the 
consequences of not acting.

Engagement is contextuality—the loss of contextuality results in 
the incomplete translation of theory into practice (3). Failure to 
acknowledge context also misses the individual’s innate drive to 
engage in a situation and solve it as a problem. At this point, we 
can discern engagement as the individual who responds to cir-
cumstances due to and from personal knowledge and experience. 
The salience of a discrepancy or a disruption in their performance 
draws the individual’s attention. 

The individual identifies and responds to the early herald of fail-
ure. The individual decides to engage in the state of covert, com-
pensated failure. There is always sufficient contextual ambiguity 
that the individual can pass on a contextual discrepancy or op-
erational disruption. Leadership and a Lessons Learned program 
can develop staff into the “leader-leader” necessary for the HRO 
(14, 15).

More challenging to change is a culture of enactment by not act-
ing. A social environment that impedes engagement through lan-
guage and attitudes leads to constriction (16). The individual then 
has limited capacities of thought, narrowing of feelings, and de-
creased stress capacity.

In the final analysis, it is not “commands” from outside that drive 
engagement, but when something that was once irrelevant to the 
person becomes relevant abruptly.

The Loss of Contextuality

Engagement is contextual acting within an unstable environment, 
and that acting removes constraints on acting. Through engage-
ment, enactment produces structures and opportunities (1, 6). It 
is this contextuality that reveals areas for improvement and which 
drives Lessons Learned (13). The enactment of ‘failure by not act-
ing’ is not visible, therefore, not amenable to Lessons Learned. 
More insidious is the loss of contextuality when we fail by not act-
ing.

Engagement by ‘not acting’ and ‘enacted constraints’ soon sepa-
rates the organization from the organization’s context. The opera-
tion environment of an HRO contains forcing functions and abrupt 
crises of varying magnitudes (17). What works now may fail later; 
what failed before may work now. The HRO continually learns and 
adapts. Nevertheless, the loss of contextuality places the organi-
zation and its leaders at risk for “conceptual arrest” – the Lesson 
Learned is a concept, an abstraction that has not yet been con-
textualized. That is, learning and understanding do not progress 
through experience-concept-context-application.

Context distinguishes practice and experience from theory, ab-
stractions, and concepts. A fundamental problem of gap analysis 
develops from excessive reliance on abstractions and concepts 
to interpret experience. When we apply concepts to situations, 
we act in the top-down direction – from the abstract to the con-
textual. Abstractions can readily be applied to cases in various 
contexts with little ability to verify fidelity to the situation (18). The 
conception “becomes a means of arrest far more than a means of 
advance in thought” William James (19). ‘Conceptual arrest’ oc-
curs when the organization accepts concepts independent of the 
ability to use the concepts as contextual actions (13, 18). Abstrac-
tions and concepts not tested in context, that is, the operational 
environment can be dangerous and can kill (20).

“Blood gas values are precise, static 
measurements at a single time point. If 
the blood gas tells you what to do, you 
might have done that when you drew 
the blood. Physical examination has 
accuracy. Examinations are continuous, 
allowing us to identify the presence and 
rate of deterioration and improvement. ”

“Engagement by ‘not acting’ and 
‘enacted constraints’ soon separates 
the organization from the organization’s 
context. The operation environment of 
an HRO contains forcing functions and 
abrupt crises of varying magnitudes 
(17). What works now may fail later; what 
failed before may work now. ”
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Decontextualized Leadership

Separated from contextuality are those in positions of leadership. 
Context is the effect of subtle, nuanced, ephemeral details. Two 
individuals standing side-by-side will have different experiences. 
During a discussion of these details with the authors, Karl Weick 
observed that “micromanagement is details without the context.”  

The reduced influence of context allows the increasing power of 
abstractions and concepts, particularly tightly coupled concepts 
with linear connections. For example, when discussing responses 
to stress and fear, the authors commonly encounter the belief that 
these responses follow a fixed, linear progression; are distinct and 
discrete from each other; cause irrational actions and panic; and 
cannot be modulated except by rigorous training. These beliefs 
do not fit the authors’ experience, whether the person is in public 
safety, the military, or a civilian (12, 15, 21-29). 

The sense of mastery gained from the study of theory and con-
cepts contributes to a greater influence of knowledge by descrip-
tion. This comes at the expense of knowledge by acquaintance. 
Theory and concepts inform discussions of complex science and 
chaos with the inclusion of the cliché “the fog of war.” People func-
tion and operate in complex environments, chaotic situations, and 
through the fog of war. That is what Engagement is.

Shifting Baselines

New individuals joining an HRO may not become aware of en-
gagement as integral to operations against forcing functions and 
abrupt crises. This unfamiliarity contributes to the shift in base-
line knowledge and experience over time (30). The organization’s 
lexicon shifts from engagement and operational performance to 
abstractions, concepts, and mastery of academic literature. This 
unnoticed shift in baseline leads to the loss of history, memory, 
knowledge, and capability. 

Mastery of concepts no longer serves operations. Instead, opera-
tions must conform to concepts. “When I joined the fire depart-
ment [1948], the purpose of administration was to serve the fire-
fighters. Today [1977], the purpose of the firefighter is to support 
the administration,” William Corr ‘mentoring’ one of the authors 

(DvS). Corr was the author’s fire captain, LAFD, and WWII US 
Navy veteran, South Pacific Theater. Knowledge by description, 
whether as mastery of concepts or for administrative purposes, 
has a long history of usurping knowledge by acquaintance. 

Engagement can inform description to extend knowledge and un-
derstanding. What makes the translation difficult is the nature of 
linguistic elements that form the lexicon between those operat-
ing in unstable and structured environments. Command authority 
becomes expressed through policies, protocols, rules, and algo-
rithms. Reliance on analogy, metaphor, and cliché generates less 
rigor when discussing plans and actions. 

These baseline shifts carry distinct risks to the HRO:

•	 The auditing policies, protocols, rules, and algorithms to 
achieve conformity 

•	 Substitution of analogy and metaphor for concise, objective 
descriptions

•	 Application of clichés as thought-terminating devices

Auditing. Engagement comes from the individual in situations 
challenging the organization’s knowledge and understanding. 
Without a known path, people will make errors, but these are er-
rors from changed circumstances (1, 31) and at the boundaries 
of knowledge and performance (32). Such operational errors are 
corrected through continuous engagement as one corrects one-
self through learning by doing. Operational errors are correctable 
errors of accuracy made during periods of uncertainty and am-
biguity. We must not confuse these transient, correctable errors 
for the more consequential errors of precision that occur during 
periods of stability and certainty (1).

Individuals audit conformance to policies, protocols, rules, and 
algorithms. Joe Martin, LAFD fire captain, was considering com-
mand of the EMS QA section of a major fire department. He con-
tacted one of the authors (DvS) who worked with him as a fire 
Rescue Ambulance paramedic. The concern of the author was the 
loss of context by the auditors. They may come to view their work 
as protecting the fire department – that is, protecting the depart-
ment from paramedics. If so, it was the author’s experience that 
auditors develop a ‘guard mentality,’ guarding the department’s 
reputation, and the paramedics would develop a ‘prisoner men-

tality,’ protecting themselves from the department while avoiding 
notice by their officers. The author found Zimbardo’s (33) study of 
prisoners and guards enlightening when working with staff provid-
ing QA by staff authority. 

Patrick Bolton and Mathias Dewatripont (34) describe three main 
types of authority: line authority, staff authority, and functional au-
thority:

•	 Line authority comes from the owners through the chain of 
command and follows an organizational chart reflecting su-
perior-subordinate relationships.

•	 Staff  authority  advises and supports line executives and 
managers, for example, in quality audits, legal counsel, fi-
nance, and human relations. 

•	 Functional authority gives line personnel authority to act in a 
particular function or situation. 

Martin’s colleagues argued against him taking the assignment, as 

“Autocorrelation, when the past 
influences the present or from 
interactions with other systems,  
makes the system more susceptible to 
feedback loops. Even minor or mundane 
extraneous noise signals will allow the 
system to achieve resonance.”

“Prevented are classical logic, rigid 
models, and tightly coupled concepts. 
Without a Gaussian distribution, we 
become limited in comparing our 
situation with a reference class or 
predicting an accurate trajectory. 
Uncertainty is a fundamental cause of 
psychological stress.”
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“Though not entropy, we consider 
uncontrolled behavior as a form of red 
or pink noise. Human behavior interacts 
with the entropies of energy and 
information to create forcing functions. 
We cannot predict how someone will 
behave in a confusing situation or under 
threat,”
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“On the other hand, structures exposed 
to entropic dissipating energy must 
remain within a specified range for 
continued operations. The system 
fluctuates in response to these 
environmental forcing functions, with 
variance increasing with the power of the 
forcing functions.”

none respected the QA section. Upon assuming command of the 

section, Martin focused on preventing the guard mentality – the 
mission of the QA section was to support the field paramedics. In 
his first year with QA, the program became a respected section.

Analogies and metaphors. When encountering novel or uncertain 
situations, we anchor thought and reduce stress through analogy 
and metaphor. They also have utility in descriptions – such as for 
power when we used horsepower to describe the power of a car’s 
engine. However, analogies and metaphors do not serve to ex-
tend understanding when such stories almost entirely occupy the 
discussion. Identifying internal ‘logical’ links to other analogies and 
metaphors does not make a valid argument. Yet this approach has 
moved from informal talks to more formal presentations. In these 
situations, using analogies and metaphors may represent a lack 
of experience from engagement.

Clichés. “All season” operators with outdoor experience know that 
a “slippery slope” can be ascended, descended, and traversed. 
If necessary, a route can be found that circumvents the slippery 
slope. However, the slippery slope cliché has become a common 
reference to ethics or risk management, acting as a thought-ter-
minating cliché that asserts certitude and stops discussion (16). 
What does slide down the slope is the extension of our under-

standing.

The Engagement Imperative

There are circumstances we encounter when we cannot choose 
not to act. Unfavorable risk-benefit ratios are not a reason to 
decline. The uncertainty means we will operate without a plan. 
Failure has become a genuine option. This describes the realm 
of engagement for individuals in an HRO but also presents the 
difficulty of HRO implementation. We are compelled to act, yet 

organizational factors impede, impair, and even prevent action.

Risk and risk management are common elements when discuss-
ing HROs, being defined in proactive and reactive terms. They 
take on a different meaning during active interaction with a haz-
ard. In engineering, risk derives from the magnitude of harmful 
consequences and the probability of an event causing them (35). 
Initially developed for financial investment, risk management re-
fers to identifying, analyzing, and accepting or mitigating risk or 
uncertainty. The International Organization for Standardization 
(ISO) has published standards for risk management known as the 
ISO 31000 family of standards (36). (The ISO intentionally adopt-
ed initials that do not match those of its three official languages.) 

Describing how HRO works in practice but not in theory, Todd 
R. LaPorte and Paula M. Consolini rarely used the term risk. For 
them, HRO is “an organizational process colored by efforts to en-
gage in trials without errors, lest the next error be the last trial.” 

Engagement as “trials without errors” is not a business model. 
That is, the business sense of ‘error’ is a measure of deviation 
from the norm or what is accepted. For the HRO, error uncovers 
a change in circumstance, identifies the boundary of knowledge, 
and forms our zone of performance (32). We cannot choose to 
engage based on risk assessments. That is, the risk outweighs 
the benefit. 

Engagement is driven by the idea that “failure is an option.” We 
operate “without a plan” by relying on the brain’s cognitive func-
tions (24, 37, 38). We take advantage of stress-induced con-
straints and fear circuitry behaviors to overcome the inherent vice 
of stress and maladaptive fear-circuitry behaviors (22, 39). The 
vital HRO characteristic of modulating amygdala-driven behaviors 
is significant (24, 27, 39, 40). 

Engagement can start abruptly, compelling a person to act or in-
vestigate. Direct action may start before adequately identifying 
threats, acquiring sufficient knowledge to act, or knowing what 
will work. Or circumstances may draw out the initial engagement 
allowing the certainty of information and the expectations of by-
standers to change, if not multiply, and conflict. Time branches 
rather than forming a path. George Orwell (41) describes these 
changes of information, and even the degree of the threat, after he 
was told that an elephant was ravaging the bazaar and asked to 
“please come and do something about it.” “A story always sounds 
clear enough at a distance, but the nearer you get to the scene of 
events, the vaguer it becomes.” 

In the HRO, the engaged individual identifies discrepancies and 
disruptions as early heralds of failure. Engagement, then, be-
comes the conduit necessary for the identification and engage-
ment of early heralds of failure (42). “HRO may be a trajectory 
of engagement that fuses now with the experience of then into 
simultaneous inquiry and redescription,” Karl Weick (personal 
communication). 

Engagement is not simply doing something or choosing a proto-
col. Engagement operates at several levels. The novelty differs 
from the novice to the veteran. The meaning will shift from “just 
getting through” to the development of moral agency (43). Team 
formation changes from hierarchy to reciprocal support toward a 
shared objective. Regardless of the various ways to discuss en-
gagement, only a few elements support engagement, and a few 
impair engagement. 

In one author’s experience (DvS), the starkest difference between 
the fire Rescue Ambulance (RA) medics on scene and healthcare 
professionals in the hospital was how RA medics decided and act-
ed but kept an eye on the effectiveness of the action. The medic’s 
only monitoring was responses to their actions. Circumstances, 
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“Operators must continue operating and 
controlling the system in a totally new 
and unprecedented environment and 
adverse conditions. Coming up with an 
unprecedented plan is strongly culturally 
driven,” Najmedin Meshkati and Yalda 
Khashe (31).”

“The DIs told the recruits to engage. 
Do something. To engage may be only 
calling for help. That is OK. The recruits 
must make themselves safe, then the 
citizens safe. But the recruits had to do 
something.”
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the environment, and the patient always changed. On the other 
hand, healthcare professionals evaluated the patient and decided 
on an action but did not continuously monitor the effectiveness of 
the action. An RCP recently described this during an activity to 
adjust the mechanical ventilator for better patient phonation and 
comfort. “Some doctors come in, say the orders, then leave. We 
do not see them again.” 

Without an appreciation of engagement, we lose the meaning of 
evaluation, decision, action, and observation. Our interactions 
with failure make visible the early heralds of that failure. Visibility 
facilitates earlier engagement of subsequent incidents. To respond 
earlier, however, is to respond to ambiguous signals. While much 
is made of “weak” signals, these are more likely early, subtle, nu-
anced, and even punctuated signals in an emergency. These sig-
nals’ salience, meaning, and relevance are lost to outsiders. 

An angry father demanded hospital admission for his wife, 
who was in labor. Over the 12 hours of repeated visits, her 
cervix had yet to dilate. The obstetrics intern requested one 
of the authors (DvS, at the time, a third-year medical stu-
dent) to accompany him, concerned the father would be-
come physically violent. They were in the labor and delivery 
area. 

The father’s voice became loud and stern with increasing 
urgency while standing face-to-face with the intern, imper-
ceptibly closing in on the intern. That was not the danger. 
In the author’s fire rescue ambulance experience interact-
ing with “human stress failures,” people talking and yelling 
do not rapidly become physical. The individual becoming 
quiet is when they are most likely to attack physically. You 
want to keep them talking with some logic to their words, not 
necessarily logical for you. The actual danger was the intern 
inadvertently touching the father, who had been taking small 
steps closer while leaning in. Had the intern inadvertently 
touched the father, the father would have felt justified in hit-
ting. The urgency in the father’s voice indicated the level of 
force that would ensue. 

As the father moved, the intern would take small steps back-
ward, his voice developed a nervous crackle, and his words 
became less organized. The solution was to have the father 
move back without physical contact. The author, standing 
alongside the intern who faced the father, leaned slightly 
with his shoulder coming between them. The father stepped 
slightly forward. The intern backed up. The author did not 
move. Next, the author slightly twisted his shoulder toward 
the father. The intern and father kept arguing. The author 
twisted his shoulder forward again. The father took a slight 
step back. The author took a slight step forward. The father’s 
tone quieted. He began listening to the intern, whose voice 
was becoming more confident, and his words were more 
structured. The father took a larger step backward. Then he 

began accepting what the intern said. 

As the intern and author walked away, the intern remarked, 
“I guess I didn’t need you after all.”

Effective engagement is often not visible.

Engagement is Individual

Signals from the environment are ambiguous and contain un-
certainty (44). High-Reliability Organizations (HRO) work in this 
world of practice rather than theory (35). Engagement bridges the 
gap between theory and practice, moving theory into the practical 
world to create the practical domain of engagement (3, 45-47). 
This article describes practical actions for engagement when en-
countering an outlier, discrepancy, or disruption.

In the 1970s, Los Angeles Fire Department Drill Instructors (DI) 
told fire Rescue Ambulance (RA) recruits, “When you arrive on 
scene, you’re ‘It.’” That is, the senior partner and the recruit would 
handle everything on the scene, not leaving until all unstable prob-
lems were made stable and citizens were treated and either made 
safe or transported to the hospital. The medics would work alone, 
without radio contact, unless they requested other units. Fire and 
police units only responded at the RA’s request, except for shoot-
ings when the RA would be dispatched along with responding po-
lice units. The Fire Department would provide support, but the two 
medics were in charge.

RA recruits, including one of the authors (DvS), worried they would 
not know what to do when they found themselves approaching a 
medical emergency or rescue alone or when they might encounter 
violent individuals. The DIs told the recruits to engage. Do some-
thing. To engage may be only calling for help. That is OK. The 
recruits must make themselves safe, then the citizens safe. But 
the recruits had to do something.

As vague and ambiguous as this seems, the order “to engage” 
became the initiator for action. The action became the source of 
learning. Learning and action could then generate experience. 
While some individuals may have twenty years of experience in a 
field, it may be the same year, year after year. That is not engage-
ment. For the Fire Rescue Ambulance crews, every year became 
a different year. That is the product of engagement.

Some people reach a sufficiently high level of expertise that they 
become the expert who is the standard for others and a source 
of knowledge under challenging circumstances. These experts 
develop excellent intuition and have effective habitual responses 
to various situations. The risk is “doing the same year, year after 
year.” 

Because the trajectory of a response cannot be predicted, every 
response was treated by RA medics as if it could abruptly dete-
riorate. This repeated approach of thinking and acting as if the 
situation was new improved existing skills while extending the 
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“Often the greatest improvement was 
gained from constructive feedback 
after a bad choice on the scene or a 
bad outcome. The result was a more 
effective performance during live-or-die 
situations.”
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“This is the process of becoming an 
expert – thinking and acting as if each 
situation was new, identifying how 
every situation can abruptly deteriorate, 
and comparing one’s performance 
to the performance of adjacent 
domains. Comparing an organization’s 
performance to expert performance is the 
part of a Lessons Learned program that 
is often overlooked or misunderstood (13, 
48).”

RA’s range of skills (46). Other actor’s domains involved in the 
response, firefighters, police officers, nurses, and physicians, be-
came teachers and sometimes mentors in real-time as the RA 
medic continued the process of learning to understand and per-
form better. In effect, RA medics compared their performance 
to those working around them. Often the greatest improvement 
was gained from constructive feedback after a bad choice on the 
scene or a bad outcome. The result was a more effective perfor-
mance during live-or-die situations. 

After one of the authors (DvS) finished his probationary pe-
riod, he had command of the RA at a traffic collision imped-
ing rush hour traffic. This was during the initial expansion of 
EMT services within the fire department and the introduction 
of paramedic services in the state. The author’s driver was 
a new firefighter with only first-aid training. The firefighter re-
ported that the driver had no injuries. A cursory evaluation of 
the driver supported that conclusion. Access to the patient 
prevented obtaining a blood pressure.

Further, the firefighter believed the team, working with tow 
truck operators on the scene, could quickly pry the vehicle 
door open. [At that time, in that area, tow trucks commonly 
arrived at an accident scene to tow disabled vehicles.] He 
explained that calling for a physical rescue assignment (a 
ladder truck, two engines, and a battalion chief) would need-
lessly block the road during rush hour. It would take about 30 
minutes for a vehicle carrying the “Jaws of Life” to arrive on 
the scene. A paramedic RA was at least 20 minutes away, 
with no guarantee of availability.

The patient began turning gray and stopped talking, an early 
sign of a heart attack that may have led to the accident or 
could have occurred after the accident. Unable to open the 
vehicle door, the author called for a physical rescue assign-
ment. 

The RA transported the patient to the hospital, where he died 
14 hours later from a heart attack.

That evening the fire captain thanked the author for his work. 
The captain stated that because the author was the most 
qualified RA medic the fire department had for the call, the 
department would support him and everything he did. The 
captain then asked what the author would do differently next 
time. The captain provided several reasons for each different 
decision point. The captain then explained why it’s OK to call 
out too much equipment; it is not an overreaction. It is not a 
“crying wolf.” There is no crying wolf in the fire department 
because a delayed response will kill, while a response can 
be canceled anytime.

The captain repeated that the author was the department’s 
most qualified RA medic for the call. He added that other 
medics were more capable and others were more experi-
enced, but they were not available. So, the author was the 
most qualified RA medic for that assignment. The depart-

ment would stand behind the author and his actions. 

The captain finished with, “There are a thousand things that 
happen on the scene. You can only see a hundred. You can 
only act on ten. I may see a different hundred. I may act on 
a different ten. That doesn’t mean I’m better than you; only 
that I’m different,” Captain, Fire Station 11, LAFD, personal 
communication.

Even if engaged side by side in unexpected events, people ex-
perience the incident differently and have different forms of sen-
semaking. “This remains, to me, one of your more powerful, rich 
experiences. One can dwell on its implications for a long time.” 
Karl Weick, personal communication. 

Every individual in healthcare is the most qualified person to help 
– at that time. And we will do well to support them.

This is the process of becoming an expert – thinking and acting 
as if each situation was new, identifying how every situation can 
abruptly deteriorate, and comparing one’s performance to the per-
formance of adjacent domains. Comparing an organization’s per-
formance to expert performance is the part of a Lessons Learned 
program that is often overlooked or misunderstood (13, 48).

To extend PICU care into pediatric subacute care, one of the au-
thors (DvS) asked staff to observe all paramedic responses to 
the facility – if that could have been performed. Next time, the 
staff would do it. Advancing to the Emergency Department and 
then the PICU, the subacute staff would evaluate if that care could 
be provided in the subacute. Soon, bedside staff treated acute 
respiratory failure with hand ventilation, temporary placement of 
a mechanical ventilator, then a discussion with the on-call pedia-
trician. Calls to 9-1-1 transfers to the ED and admissions to the 
PICU rapidly decreased (49, 50). An unexpected finding occurred 
when families requested that their child not be weaned from the 
ventilator. These children had become more active – and began 
smiling (51). This is the direct extension of medical care through 
engagement, from the Los Angeles City Fire Department Rescue 
Ambulance through the PICU to a nursing home, to enhance the 
lives of profoundly disabled children.

This change in care, the mechanical ventilator as an enhance-
ment of life, came through an expert performance developed by 
engagement of routine events. But the excellent intuition and ef-
fective habitual responses of experts can also decrease engage-
ment by the expert and those subordinates who rely on the expert. 
That, and the above method of acquiring expert performance, 
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“When detected below the level 
of consciousness, this attention 
reset creates an uncomfortable 
feeling of dread, worry, anxiety, 
etcetera. Objectively articulating the 
circumstances without subjective 
interpretations, along with physical 
investigation, can identify the source 
of the discomfort. Without a reference, 
the feeling can drive vigilance for early 
heralds of failure. This can be difficult for 
the novice to appreciate.”

“When it is described, it may come under 
criticism as not derivative from science 
(5, 53). When described as personal 
experience, engagement risks derision 
as “anecdotal” (the authors’ personal 
‘anecdotal’ experience).”

Table 1. VUCA-2T (27)

Volatility A rapid, abrupt change in events
Uncertainty Lack of precise knowledge, need for more information, unavailability of the necessary information
Complexity A large number of interconnected, changing parts
Ambiguity Multiple interpretations, causes, or outcomes
Threat Impaired cognition and decision-making
Time Compression Limitations acquiring information, deciding or acting before consequential changes

Table 2. Liminality (27)

Conventional Operations Liminal Operations
Familiar

Structured

Threshold of Transition

Passage for travel, but not travel-
ing

Knowledge by description Gaps in knowledge (54)
Hierarchical support Alone
Standards 

Known rules 

Familiar relations

Learn by doing 

Old rules do not apply

New rules unknown
Prevent Failure Consequence driven
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have been identified by K. Anders Ericsson et al. (52). engage-
ment can develop expert performance. At the same time, the fail-
ure to engage leads to the loss of expert performance. 

Engagement in a VUCA-2T environment (Table 1) or within the 
liminal zone (Table 2) is not well described in the academic lit-
erature. When it is described, it may come under criticism as not 
derivative from science (5, 53). When described as personal ex-
perience, engagement risks derision as “anecdotal” (the authors’ 
personal ‘anecdotal’ experience).

One of the authors (DvS) described this plight with Bob Bea, Pro-
fessor Emeritus, Civil Engineering, University of California, Berke-
ley (55). He responded:

“Our [dangerous] work has termed this interactive-real-time 
assessment and management of risks. This approach was 
completely overlooked until the early 1990s. We were taught 
that there was only proactive (before operations) and reac-
tive (after) – and that was it. And we thought we could cap-
ture all of the risks with the proactive approaches - and then 
provide adequate defenses if ‘justified’ – but we were miss-
ing some really major risks that were fundamentally unpre-
dictable and unknowable.”

Bob Bea, 08/30/2005, personal communication

Engagement as interactive real-time risk assessment and man-
agement is more than doing things or following a protocol. En-
gagement is the projection of thought into the stochastic environ-
ment, thinking during abrupt change, generating information from 
uncertainty, and creating a structure where there was none.

Attention Initiates Engagement 

We engage our attention every time we observe a discrepancy 
from what we expect or a disruption of activity. Physical engage-
ment is the active search for alternative actions and better solu-
tions amid a changing environment (56). The brain resets atten-
tion, reframes the situation, and changes from achieving a goal 
to performing specific tasks (57). The locus coeruleus-norepi-
nephrine system (LC-NE) mediates selective attention for salient 
stimuli while silencing irrelevant stimuli. The brain can encode and 
filter salience (58).

When detected below the level of consciousness, this attention 
reset creates an uncomfortable feeling of dread, worry, anxiety, 
etcetera. Objectively articulating the circumstances without sub-
jective interpretations, along with physical investigation, can iden-
tify the source of the discomfort. Without a reference, the feeling 
can drive vigilance for early heralds of failure. This can be difficult 
for the novice to appreciate. One of the authors (DvS) asked a 
resident physician to monitor a child in the PICU closely. Then the 
resident asked, “Monitor for what?” Thinking this was obvious, the 
author responded, “If I knew what to monitor for, I wouldn’t ask you 
to monitor.” Those with experience in dangerous contexts under-
stand the author’s frame of reference, while those without such 
expertise appreciate the resident’s frame. This demonstrates the 
necessity for us to articulate both the expected, unexpected and 
the novel discrepancies and disruptions that may occur. 
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High-Reliability Situations (HRS) arise as outliers from routine and 
mundane events. HROs maintain vigilance for these outliers, con-
sidering such discrepancies as early heralds of failure or the initial 
presentation of disruptive processes (3). These early heralds are 
readily missed as the system compensates. This compensated 
state will be missed unless staff are taught what is salient or rele-
vant. To generate vigilance in staff, we describe this as the covert, 
compensated state. When unrecognized, the HRS becomes vis-
ible in the overt, decompensated state, which too easily devolves 
into cascading failure.

A ‘noisy’ frequency, an element in the system with long periods 
from internal feedback or autocorrelation, may become a forcing 
function against the system. This low-frequency, rare events have 
a greater influence on the system than more common, high-fre-
quency events with less spectral density (59). Regardless of size, 
these disturbances and disruptive processes are normal environ-
mental variations but are seen at different scales (59).

The operator in an HRO views outliers as the initial presentation 
of change, an indicator of what can become possible. The alterna-
tive is to presume an environment described by Gaussian distri-
butions where outliers can be disregarded at certain standards of 
deviation due to randomness and independence of data: the ran-
domness of inherent processes and the independence between 
outcomes of those processes. This is the basis of the fire Rescue 
Ambulance crew’s approach described above – the trajectory of 
a response cannot be predicted; every response was treated as if 
the patient could abruptly deteriorate.

The Individual

You can do it. As mentioned earlier, one of the authors (DvS) 
learned that when he arrived as a fire Rescue Ambulance medic, 
he was “It.” He and his partner would resolve the situation. But the 
various spoken and unspoken elements underscored he could do 
it, though alone on the scene, he was not. When the author’s Fire 
Captain, William Corr, observed a momentary pause by the author 
before engaging in a situation, he would say, “You can do it.” 

•	 Speaking at the welcoming program for new medical stu-
dents, one of the authors (DvS) spoke after a series of facul-
ty, medical students, and administrators spoke. Most speak-
ers included warnings about the difficulty of medical school. 
The author started with the phrase, “You can do it.” For the 
next few weeks, students approached the author to say he 
was the first person to tell them they could do it.

•	 An assistant fire chief told one of the authors (DvS) about his 
experience as one of the first county paramedics. The medi-
cal director for the program (Thomas Zirkle) was also a bat-
talion chief for his department. His first paramedic response 

was for a cardiac arrest. It was the paramedic’s father. He 
looked up and saw Dr. Zirkle, who looked at him and said, 
“You can do it.” The paramedic successfully resuscitated his 
father.

•	 Another one of the authors (TAM) was departing the ready 
room for his first Vietnam combat mission. The captain of his 
aircraft carrier (a Korean War Naval Aviator) told the avia-
tors, “You can do it.”

“You can do it” may be the mantra that initiates and drives High-
Reliability Organizing.

Colonel John Boyd, a US Air Force tactician, proposed a method 
of action and feedback through an OODA Loop (Observe, Ori-
ent, Decide, and Act) by looping back from the action to make a 
new observation (60). The use of Boyd’s OODA Loop in EMS and 
pediatric critical care by one of the authors (DvS) (61, 62)2006</
date></pub-dates></dates><pub-location>Dallas, Texa</pub-
location><publisher>American Medical Director’s Association 
(AMDA had brought his work to the attention of Karlene Roberts, 
part of the UC Berkeley HRO group. 

Karl Weick described the utility of Boyd’s OODA loop if we were to 
start with action, the Act phase (personal communication). Acting 
is the first step in engagement and is the active part of Weick’s 
sensemaking; acting is also the initiator of Weick’s enactment, 
and acting can create both visible and correctable failure through 
looping. The latter is critical in HRO to oppose failure from not act-
ing, a failure that is invisible, not detectable, and not correctable. 

The linearity and sequencing of rules and plans produce the ap-
pearance of reason and logic, while these rules and strategies 
are created apart from concrete reality. The expert following the 
rules performs poorly (43, 63-65). We must guard against false 
protective mechanisms such as abstractions, regulations, false 
confidence, or self-admiration. 

When engaging the HRS, individuals contextually shift their val-
ues from conformity and obedience for stable environments to ini-
tiative and creativity for the HRS. It is the shared duty of workers 
in dangerous contexts to precept the novice for safety and perfor-
mance, whether during routine times or operations (27). How we 
treat subordinates can create the expert we will later defer to for 
deference to expertise. 

Self-efficacy, internal locus of control, and increased stress ca-
pacity enable the individual to engage in the HRS. Decision-mak-
ing with reciprocal feedback keeps the operator close to events, 

“The alternative is to presume an 
environment described by Gaussian 
distributions where outliers can be 
disregarded at certain standards of 
deviation due to randomness and 
independence of data: the randomness 
of inherent processes and the 
independence between outcomes of 
those processes.”

“The linearity and sequencing of rules 
and plans produce the appearance of 
reason and logic, while these rules 
and strategies are created apart from 
concrete reality. The expert following 
the rules performs poorly (43, 63-65). 
We must guard against false protective 
mechanisms such as abstractions, 
regulations, false confidence, or self-
admiration. ”
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generates information, identifies relevance, and gives meaning. 
Our perceptions help us recognize whether a response was due 
to our actions, giving us a sense of agency (66). Without action, 
we do not gain that sense of agency, and it is this sense of agency 
that supports expert performance.

In healthcare, we direct our expert performance to support and 
treat our patients. The individual begins to make a difference – 
improvement is from the individual’s judgment and actions rather 
than algorithms. Moral agency gives meaning to one’s actions, 
either internalized by the individual or interpreted for the individual 
by a leader. Patricia Benner (67) described moral agency as a 
result of the individual acting independently, then observing that 
their actions made someone’s life better. With that knowledge 
comes responsibility for the care provided (8). Benner placed the 
development of moral agency at the crossing of the gap between 
simple competence and the richness of expertise.

To view expert performance without moral agency is to view 
healthcare as a skill independent of treating a person. In our view, 
healthcare actions are engagements bounded by Aristotle’s prac-
tical wisdom (prudence) (68). (Prudence is first of Aristotle’s Four 
Cardinal Virtues: prudence, justice, temperance, and fortitude.) 
Practical wisdom is the wisdom for the particular, and actions are 
taken for the good of the community. In this specification, when 
we treat for the good of the patient and accommodate the patient’s 
environment, we are using practical wisdom.

There are several ways to understand what happens next. En-
gagement comes from the individual. We cannot assume that the 
individual will recognize and internalize how their actions have 
improved the patient’s life. Some leaders, colleagues, and or-
ganizational cultures impair this internalization. Subtle isolation 
remains a method to control, discipline, or remove a member of 
the organization. An unfortunate consequence is constricting the 
individual’s emotions (16). Healthcare as a working environment 
contains elements that can over-consolidate with stress-induced 
and fear circuitry disorders and related amygdala-driven disorders 
(39). In a person with constricted emotions, these disorders can 
consolidate with environmental stressors and generate clinically 
severe anxiety disorders. 

HRO-engaged leadership develops different outcomes. Sense-
giving by the leader guides the novice for effective action and later 
interpretation of the experience (69). Distinguishing effectiveness 
from outcome helps the novice to take responsibility for the action 
rather than the result. This separation reduces the influence of 
bad outcomes on the individual’s self-esteem (28). Recognition of 
one’s part in care, and acknowledgment by others, frames actions 
in a way that increases the development of moral agency (8). Self-
efficacy and locus control internalization develop under-engaged 
leadership guidance (40). The outcome of engagement under the 
engaged leader results in the internalization of HRO and the de-
velopment of passion.

This shift from the external influence of rules and algorithms to 
the internalization of judgment and moral agency underscores the 
growth from novice to expert veteran. Comments that may moti-
vate veterans likely intimidate novices. Telling novices why they 
engage, based on the veteran’s internalized experience, makes 
little sense to the novice. In our experience, focusing on how en-
gagement helps will more likely support the novice to engage.

The Five Characteristics of HRO

The five well-known characteristics of HRO have become an ac-
cepted hallmark of describing an organization as an HRO (70). 
Less is discussed on whether the five characteristics are goals 
alone or methods to reach the goal of HRO. When viewed as 
structures for engagement, the characteristics can guide the or-
ganization toward the goal of HRO. Considering these as attitudes 
makes the five principles better understood and accessible (14).

Attitudes influence behaviors; in this way, attitudes can create a 
bias for action for immediate engagement, even if that engage-
ment takes the form of observation or notification. Attitudes make 
the five HRO characteristics personal. We have found that fram-
ing the five principles as derivations from attitudes increases un-
derstanding of their purpose and acceptance by members of the 
organization, from the senior-most official to the most recently 
hired on the line. 

Executives and administrators often struggle with “preoccupation” 
and “failure.” They do not see the purpose of always thinking of 
failure, and they do not want their employees preoccupied, or fo-
cused, on any one thing, let alone failure. However, if executives 
and administrators do not want failure, what are they doing to 
identify and engage early signs of failure? Do they have the plan 
to bring events to a resolution rapidly? 

While there is good information on the “servant” and “transfor-
mative” leader, in the HRO, leaders also defer to expertise. The 
physician who developed the sentinel event program for The Joint 
Commission advised two authors (TAM and DvS) that physicians 
had difficulty deferring to non-physicians. One author, a retired US 
Navy Admiral, pointed out that command consists of those duties 

“In healthcare, we direct our expert 
performance to support and treat our 
patients. The individual begins to make 
a difference – improvement is from the 
individual’s judgment and actions rather 
than algorithms.”

“Healthcare as a working environment 
contains elements that can over-
consolidate with stress-induced and fear 
circuitry disorders and related amygdala-
driven disorders (39).”

“Attitudes influence behaviors; in this 
way, attitudes can create a bias for 
action for immediate engagement, even 
if that engagement takes the form of 
observation or notification. Attitudes 
make the five HRO characteristics 
personal.”
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“Being natural does not imply being 
adaptive or effective. The organization 
can form engagement to enact failure by 
not acting. The HRO forms engagement 
into enactment to create reliability, 
structure, and new opportunities.”

you cannot delegate. The other author (DvS) then described three 
duties a physician cannot readily delegate: diagnostic authority, 
prescriptive authority, and surgical procedures. Otherwise, physi-
cians can defer to the expertise of the non-physician. 

Positioned as attitudes, we see how the five principles develop 
from experience and then frame the processes necessary to 
reach High-Reliability Organizing. The five principles describe 
natural, effective, adaptive responses to adversity and hostile en-
vironments. If we assume that attitudes drive behaviors, carefully 
distinguishing this from creating behaviors, the five attitudes are 
reasonably close to behaviors. Our beliefs do not change the en-
vironment; our attitudes do. 

Preoccupation with Failure 

What is the individual’s attitude toward failure or system vulner-
ability? What is your attitude toward a discrepancy or system dis-
ruption? The individual will first identify and respond to the outlier 
as an early herald of failure or engage the state of covert, com-
pensated failure. 

Reluctance to Simplify 

What is the individual’s attitude toward working with complex situ-
ations? What is their drive to investigate? Individuals act within 
the context of events to identify the details and sort through the 
ever-present complexities. 

Sensitivity to operations

What is the individual’s attitude toward changing work priorities 
without notice? What is the individual’s attitude toward maintain-
ing normal work assignments during a large disturbance? This is 
situational, allowing for continuous adjustment to the operation. 
Individuals notice and respond to anomalies and outliers rather 
than disregarding them as random events. 

Karl Weick (personal communication) added this principle 
because organizations would disrupt, if not stop, their stra-
tegic operations due to the distraction of a tactical situation. 
He also noticed that organizations that failed did not adjust 
their plans in real-time for changes at the operational level. 

“Operations also include enactment. Sensitivity also means 
being aware of your own impact in displacing, shaping, and 
creating what you think is merely external and out there: ‘I 
need to be sensitive to my impact.’” Karl Weick (personal 
communication) 

Commitment to Resilience 

What is the individual’s attitude about stopping when engaged? 
What is the individual’s attitude toward working on a problem 
without a known solution? Individuals will continue enactment as 
engaged acting, which maintains or regains a stable state in a 

dynamic situation.

Deference to Expertise 

What is the individual’s attitude toward the knowledge of those 
who have less experience or are lower in the hierarchy? Individual 
superiors defer to the local knowledge of subordinates, recogniz-
ing that in dynamic, contextual situations, information must be up-
dated and beliefs revised. Individuals may have the necessary 
knowledge from experience outside the organization or the situ-
ation itself.

Conclusion

The well-known five characteristics of HRO describe not only en-
gagement but the HRO’s support for personal engagement. En-
gagement is an innate human drive in response to abrupt local 
environmental changes. Being natural does not imply being adap-
tive or effective. The organization can form engagement to enact 
failure by not acting. The HRO forms engagement into enactment 
to create reliability, structure, and new opportunities.

Engagement for the novice is to “do something.” Doing something 
makes the novice part of the problem and part of the solution. 
With experience from engagement, the novice bridges the gap 
between proficiency and expertise while also developing a sense 
of moral agency.

It is through individual engagement, rather than commands from 
the outside that the work of an HRO gets done.
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during the COVID-19 pandemic

Keeping         Baby Safe

Wash for

more than

20 seconds.

Use alcohol-

based sanitizers.

Even though there are some things we don't know about COVID-19 yet,

there are many more things that we do know. We know that there are

proven protective measures that we can take to stay healthy.  

How to protect your little one

from germs and viruses

Here's what you can do...

Provide Protective

Immunity

Take Care of

Yourself

Never Put a Mask on Your Baby

We can help protect each other.

www.nat ionalper inatal .org/COVID-19
Learn more

Your

Wash Your Hands Limit Contact

with Others

If you are positive for COVID-19

This is the single, most

important thing you can

do to stop the spread of

viruses.

Stay current with

your family's

immunizations.

Give them your

breast milk.

Change your clothes when

you get home.

Tell others what

you're doing to

stay safe.

Drink more water and

eat healthy foods.

Stay connected with

your family and friends. 

Because babies have smaller airways, a mask

makes it hard for them to breathe.

Wash with soap and water and put on fresh

clothes before holding or feeding your baby.

Wear a mask to help stop the virus from spreading.

Ask for help caring for your baby and yourself while you recover.

Watch out for symptoms like fever, confusion, or trouble breathing.

W
A
R
N
I
N
G

A baby can't remove their mask if they're suffocating.

Masks pose a risk of strangulation and suffocation.

Immunizations

Vaccinations save lives. Protecting your baby from

flu and pertussis lowers their risks for complications from coronavirus. 

Use soap.

Hold baby skin-to-skin.

Stay home when you can.

Stay 6 feet apart when out.

Sleep when you can.

DONATE

Wear a face mask when out.

Seek mental health

support.

SYSTEMS THINKING IN COMPLEX
ADAPTIVE SYSTEMS

Are the baby and family central to the mission, values,
environment, practice & care delivery of IFCDC in the unit? 
Are the parents of each baby fully integrated into the team and
treated as essential partners in decision-making and care of
the infant?
What are the strategies and measurements used to improve
and sustain IFCDC in the unit?

 STANDARDS AND SAMPLE RECOMMENDATIONS
FOR INFANTS IN THE INTENSIVE CARE UNIT

I N F A N T  A N D  F A M I L Y - C E N T E R E D
D E V E L O P M E N T A L  C A R E  ( I F C D C )

POSITIONING & TOUCH FOR THE
NEWBORN

Are the positioning plans therapeutic and individualized, given
the care needs and development of the baby?
Are the positioning and touch guidelines continually reviewed
by the team, including the parents, and adapted to meet the
changing comfort needs of the baby?

SLEEP AND AROUSAL INTERVENTIONS
FOR THE NEWBORN

Can the team confidently describe the “voice” or behavioral
communication of the baby?
Are the baby's unique patterns of rest, sleep, and activity
documented by the team and protected in the plan of care?

SKIN-TO-SKIN CONTACT WITH INTIMATE
FAMILY MEMBERS

Is the practice of skin-to-skin contact supported and adjusted
to the comfort needs of each baby, parent, & family member?
Are the parents & family members supported to interact with
the baby to calm, soothe, & connect?

REDUCING AND MANAGING PAIN AND
STRESS IN NEWBORNS AND FAMILIES

Are parents supported to be present and interactive during
stressful procedures to provide non-pharmacologic comfort
measures for the baby?
Are there sufficient specialty professionals to support the
wellbeing of the team, including parents, families, and staff?
Examples include mental health, social, cultural, & spiritual
specialists.

MANAGEMENT OF FEEDING, EATING AND
NUTRITION DELIVERY

Are the desires of the m/other central to the feeding plan? Is
this consistently reflected in documentation with input of the
m/other?
Does the feeding management plan demonstrate a feeding &
nutrition continuum from in-hospital care through the
transition to home & home care? 

WANT TO KNOW MORE ABOUT THE STANDARDS AND RECOMMENDATIONS?
VISIT:  HTTPS://NICUDESIGN.ND.EDU/NICU-CARE-STANDARDS/ 

 
©CONSENSUS PANEL ON INFANT AND FAMILY-CENTERED DEVELOPMENTAL CARE 2022

http://www.NeonatologyToday.net
http://nationalperinatal.org/COVID-19
https://nicudesign.nd.edu/NICU-CARE-STANDARDS/


https://www.amazon.com/Post-Traumatic-Thriving-Science-Stories-Resilience-ebook/dp/B08QYKPXBK/ref=tmm_kin_swatch_0?_encoding=UTF8&qid=&sr=#customerReviews


Peer Reviewed

41NEONATOLOGY TODAYtwww.NeonatologyToday.nettJanuary 2023

Barry Schifrin, MD, Maureen Sims, MD

Vacuum-assisted deliveries (VAD) account for about 5% of all 
deliveries. (1)  They are considered safe and effective when 
maternal, fetal, or obstetrical indications (Table) mandate an 
expedited delivery and prerequisites are met. Serious fetal 
injuries are uncommon, and long-term population studies 
comparing children delivered by VAD with those delivered by 
normal spontaneous vaginal delivery demonstrate no difference 
in neurocognitive outcomes. (2). Notwithstanding the infrequent 
association of neonatal injury with VAD, they are commonplace in 
medico-legal allegations of fetal injury during labor.

Case History 

Past Medical History

At the time of her delivery, the patient was a 31-year-old 
primigravida. Her past medical history included a LEEP procedure 
on her cervix. During her pregnancy, she developed hyperemesis 
gravidarum with an 18 lb. weight loss, treated with intravenous 
hydration. At 20 weeks gestation, she developed palpitations, 
tachycardia, and tremors, and from that time forward, her care was 
provided by high-risk specialists. She had two glucose challenge 
tests: the first was normal, and the second was elevated at 8.1 
mmol/L. A follow-up GTT was normal. Her prenatal antenatal 
lab work was normal. At 29 weeks; gestation, a Cardiology 
consultation found bouts of premature atrial contractions but no 
pathologic source for her cardiac symptoms and tremors. The 
fetus demonstrated normal activity, growth, and amniotic fluid 
volume despite these issues. 

At 40.5 weeks gestation, she appeared at the hospital complaining 
of contractions. She was assessed as being in “false labor” with 
a reassuring NST. She was scheduled for induction of labor for 
postdates the next day only to begin labor spontaneously with 
leakage of clear fluid early the next morning. On admission 

to the hospital, her cervix was 3 cm. dilated, 80% effaced, and 
the head was at -3 station (3/80/-3). The initial tracing showed 
moderate variability, accelerations with fetal movement, and 
absent decelerations with intermittently prolonged and coupled 
contractions. After 3 hours, she was 5 /100/-2. After 9 hours 
with the cervix unchanged, the patient requested analgesia, and 
shortly after that, she requested a cesarean section rather than 
continue with a trial of labor. The nurse encouraged her to think it 
over, and the trial of labor was continued.

At 10 hours, the patient was given Demerol for pain; after 15 
hours, the cervix was unchanged over the past 9+ hours. At 17 
hours of labor, oxytocin augmentation was initiated, and at 19 
hours, an epidural was placed. At 24 hours, the cervix was only 
7 cm dilated; at 28 hours, the cervix was 8 / 100% / -1; and by 30 
hours, the cervix was only 9 cm dilated. Despite the excessive 
uterine activity, oxytocin was increased following each of these 
examinations. Finally, at 32 hours, the cervix became fully dilated, 
with the presenting part at 0 station. The FHR tracing showed fetal 
tachycardia (165 bpm) with moderate variability and accelerations; 
decelerations were absent. There had been numerous runs of 
excessive uterine activity in which four contractions occurred within 
6 minutes. Over time, the baseline heart rate rose to 180 bpm with 
decreased to absent variability and prolonged accelerations with 
intermittent, brief variable decelerations. 

With the onset of pushing at 33+ hours, the baseline rose to 190 
bpm, accompanied by late decelerations with frequent and coupled 
contractions. Almost 90 minutes later, at 35 hours, she stopped 
pushing because she was tired. When pushing ceased, the patient 
received a top-off dose of anesthesia. In response, the fetus 
showed further deterioration in the tracing with more obvious late 
and prolonged decelerations with decreased /absent variability and 
baseline FHR of about 180 bpm -  a “conversion pattern.” The fetus 
had likely suffered an injury – prior to applying the vacuum. (3)

Briefly Legal: Neonatal Neurological Injury Associated with 
Vacuum-Assisted Delivery

“Vacuum-assisted deliveries (VAD) account 
for about 5% of all deliveries. (1)  They 
are considered safe and effective when 
maternal, fetal, or obstetrical indications 
(Table) mandate an expedited delivery and 
prerequisites are met.” “After 3 hours, she was 5 /100/-2. After 

9 hours with the cervix unchanged, the 
patient requested analgesia, and shortly 
after that, she requested a cesarean 
section rather than continue with a trial of 
labor. The nurse encouraged her to think it 
over, and the trial of labor was continued.”

Table I

Indications for VAD

 Maternal  Maternal exhaustion or inability to push.

Cardiac, pulmonary, vascular, neurological, and ophthalmological conditions in which (lengthy) pushing is 
contraindicated

 Fetal -   Fetal compromise that is not relieved by conservative measures.

 Obstetrical -  Prolonged second stage.
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At 36 hours, the patient was positioned for a vacuum-assisted 
delivery (VAD). A Kiwi vacuum device was placed (at a “+2 station”), 
and traction was applied in concert with the patient pushing. 
The vacuum popped off and was then reapplied. After multiple 
tractions with pushing over the next 35 minutes, the infant’s head 
was delivered, but the development of shoulder dystocia stalled 
the delivery of the body. Using various maneuvers (McRobert’s, 
suprapubic pressure, and Woods), the shoulder was released 
after about 3 minutes.   During these efforts after the pop-off of 
the vacuum, the FHR tracing revealed a stable heart rate of about 
140 bpm, with moderate variability and accelerations coincident 
with the mother’s expulsive efforts. Decelerations were absent 
despite the persistent attempts at VAD. This sequence represents 
the maternal heart rate (MHR) insertion, not the FHR, into the 
recording – a well-known pitfall of external fetal monitoring. (4)

The labor pattern represents a markedly abnormal labor curve – a 
significant protraction, if not arrest, of the active phase of labor. 
Having achieved full dilatation, it will be almost five hours before 

a complicated and prolonged operative vaginal delivery ultimately 
delivers the patient. The mother sustained a 3rd-degree laceration 
of the perineum. The procedure details are not adequately 
described in terms of the station, molding, caput, flexion, number 
of pulls, or effort. In his deposition, implausibly, the physician 
maintained that there was no caput, and the fetal head descended 
with each traction. 

The placental weight plotted out at the 3rd percentile with 
an F/P ratio of 8.1. Microscopic examination revealed “acute 
chorioamnionitis” with Stage 2, Grade 1 maternal and fetal 
inflammatory responses. There was also a “mild to moderate” 
lymphohistiocytic villitis involving about 2% of the placental tissue.

The Newborn

The 3500-gram male infant received Apgar scores of 4, 6, and 
8 at 1, 5, and 10 minutes respectively. His head circumference 
was 34.5 cm, and his length was 37.2 cm, yielding a ponderal 
index of 2.4. There is no immediate description of the baby’s head 
following the prolonged VAD. Umbilical blood gases show mild 
metabolic acidemia. At birth, the baby’s heart rate was >100 bpm, 
with poor muscle tone and weak respirations requiring CPAP with 
100% oxygen. The umbilical venous pH was 7.22, pCO₂ 39, pO₂ 
18, HCO3- 16 mmol/L, and base deficit (BD) 10. His arterial cord 
pH was 7.16, pCO₂ 51, pO₂ 20, HCO3- 18 mmol/L, and BD 11. A 
capillary blood gas collected at about 70 minutes of age revealed 
a pH of 7.17, pCO₂ 49, pO₂ 38, HCO3-18 mmol/L, and BD 10.9 
mmol.

On admission to the nursery, the baby was described as “alert” 
and moving appropriately with intact primitive reflexes. He was 
maintained on CPAP. An IV was started, and antibiotics were 
administered. At about 1.5 hours of age, the baby’s hemoglobin 
was 16.8 g/L. His WBC count was 40,850 x 106/L, the neutrophil 
count 25,570, the nucleated red blood cell count was mildly 

“In response, the fetus showed further 
deterioration in the tracing with more 
obvious late and prolonged decelerations 
with decreased /absent variability and 
baseline FHR of about 180 bpm -  a 
“conversion pattern.” The fetus had likely 
suffered an injury – prior to applying the 
vacuum. (3”

Table II

Prerequisites for VAD 

1. Gestational age at least 35 weeks gestation

2. Knowledge of previous deliveries and pelvic adequacy

3. Absent fetal disorders

a. bleeding disorder (hemophilia, von Willebrand’s, alloimmune thrombocytopenia)

b. Osteogenesis imperfecta, ?IUGR

4.  Properly obtained informed consent, including:

a.  the recommendation, indication, benefits, risks, and alternatives to VAD.

b. The understanding that the procedure may be unsuccessful and that cesarean section may be necessary. 
(Risk >15%)

c. Reassurance that the patient will be updated during labor about factors influencing the likelihood of operative 
delivery.

 d. A willingness to abandon the procedure if difficulties are encountered.

5. Immediate availability of anesthesia providers should a cesarean section be necessary. (especially if an indication is 
“fetal distress.”

6. Empty maternal bladder

7. Adequate anesthesia

8, No previous attempt at operative vaginal delivery (e.g., forceps)
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elevated, and his platelet count was mildly depressed at 130,000 
x 106/L.

The baby’s mean blood pressure at 4 hours of age was 37 mmHg 
but improved somewhat over time. At about 12 hours of age, the 
baby’s capillary lactate level was elevated at 6.3 mmol/L. His blood 
glucose was 3.1 mmol/L, and his ionized calcium was low at 1.03 
mmol/L. Because of an x-ray showing free air in the mediastinum, 
the infant was taken off CPAP. Subsequently, his oxygen saturation 
fell to about 40%, and he had an episode of “staring” associated 
with bradycardia to 90-95 bpm. Sepsis, intracranial pathology, 
seizures, and a metabolic abnormality were considered in the 
differential diagnosis. There ensued multiple episodes of apnea 
associated with oxygen desaturation and bradycardia. A head 
ultrasound revealed a right subependymal hemorrhage with some 
dilation of the third and fourth ventricles. At about 15 hours, the 
infant was described as “pale/pink, jittery, and hypertonic.” He was 
noted to be less active than earlier in the day. His heart rate had 
slowed, and his urine output was “decreased.” A spinal tap was 
negative, as was a CSF culture. At 18 hours, the infant displayed 
rhythmic, rightward movements of his eyes, right hand, and leg, 
for which lorazepam was administered, followed by phenobarbital 
and Acyclovir, for suspected seizure activity.  

About 25 hours after birth, the infant was transferred to a Children’s 
Hospital. The admission note included a reference to “increased 
upper limb tone” and swelling over the occipital area of the head, 
attributed to the vacuum extraction. Blood work in the hours after 
the admission included a-mildly abnormal INR at 1.7 and 1.8; the 
serum creatinine was unremarkable 

Although clinical seizure activity was absent, an aEEG revealed 
subclinical seizures for which pyridoxine and phenobarbital were 
administered. Subsequently, phenytoin was added to the regimen 
for “apnea” spells which required PPV. The aEEG continued to 
show a discontinuous voltage pattern and multifocal sharp waves 
but no seizures. There were no cortical responses on visual or 
somatosensory evoked potential testing.

The baby’s urine output was low; at less than 0.5 ml/Kg/hour, his 

serum sodium had fallen to 122 mmol/L. His sodium level and 
urinary output were corrected with an infusion of concentrated 
sodium chloride. Various metabolic and genetic investigations 
collected on the first day of admission were negative. In the 
afternoon of DOL 2, a neurological examination was abnormal, 
with a lack of spontaneous movement, “quivering, shuddering, 
shivering” movements, and increased tone and deep tendon 
reflexes on his right side.

An ultrasound examination of the brain at 36 hours of life 
demonstrated minimally increased echogenicity in the basal 
ganglia, thalami, and slit ventricles. MRI examination on DOL 
5  demonstrated increased signal (T1) restricted diffusion in the 
basal ganglia and thalami, perirolandic regions, parasagittal frontal 
lobes, and the corpus callosum splenium and in the posterior 
watershed regions, left greater than right with small posterior and 
posterior fossa subdural hematomas. T2 images reveal increased 
signals in the white matter and heterogeneous signals in the basal 
ganglia and thalami. Subarachnoid hemorrhage was also seen. 
The ventricles were normal in size, shape, and position. The MR 
angiogram and venogram were normal, but there was bilateral 
caput, mild bilateral cephalohematomas, and a mild subgaleal 
hemorrhage.

Follow-up MR performed at DOL 25 demonstrated a markedly 
increased signal in the BGT, with faint extension to the perirolandic 
regions. There was mild atrophy and prominence of the ventricles 
and sulci related to decreased brain volume. On T2, there was an 
increased signal in the white matter, especially in the perirolandic 
regions. The subdural hematomas had decreased in size but were 
still apparent.

These images were entirely consistent with a recent hypoxic-
ischemic injury and obvious trauma. None of these findings 

“About 25 hours after birth, the infant was 
transferred to a Children’s Hospital. The 
admission note included a reference to 
“increased upper limb tone” and swelling 
over the occipital area of the head, 
attributed to the vacuum extraction. ”

Table III’

The feasibility of safe delivery and the success of VAD

The previous obstetrical history

The course of labor (patterns of dilatation of the cervix and the descent of the fetal head)

The estimated fetal weight

The amount of caput, molding, asynclitism

The station, position of the fetal head

The fetal head engagement is not the same as 0 station – (May need an abdominal exam to verify.

Table IV

Factors compromising the success of VAD

1. Maternal obesity, Large fetus

2. Protracted labor (dilatation or descent)

3. Malposition (OP, OT), Asyclitism

4. High presenting part

5. Pop-offs

6. Failure to obtain descent of the fetal head with each 
traction

7. The prolonged effort and need for “excessive force.”

8. The improper direction of the traction
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suggest any congenital abnormality or more remote injury. The 
basal ganglia and thalamus involvement are consistent with an 
acute near total episode, the parasagittal frontal lobes, and the 
posterior watershed regions, typical of (prolonged partial pattern) 
HI injury.  

The allegations of the plaintiff

The care of the patient and her fetus during labor fell hopelessly 
below any reasonable standard of care. Throughout, there were 
failures to:

1. Appreciate the diminishing feasibility of safe vaginal delivery.

2. Appreciate and respond to the abnormalities of the FHR 
tracing, including the insertion of the MHR into the tracing.

3. Recognize and properly respond to abnormalities of the 
uterine contraction patterns.

4. Recognize and properly control the rate of infusion of 
oxytocin.

5. Failed to appreciate the improbability of safe vaginal delivery 
with a vacuum extractor and provide informed consent to the 
patient.

6. Improper use of the vacuum device

7. Failed to abandon attempts at VAD in a safe and timely 
manner. 

8. Failed to make simultaneous preparations for double-setup 
should the procedure fail.

9. These failures led to permanent, hypoxic-ischemic, and 
traumatic injuries to the baby’s brain during his mother’s 
labor and delivery. 

10. These injuries were preventable by adherence to reasonable 
standards of obstetrical care.

11. In addition, the nurses failed to properly inform the 
responsible physicians and substandard recording of the 
events of labor and delivery and a description of the head of 
the newborn.

The response of the defense:

1. While in utero, hypoxia-ischemia event was “a significant 

contributor” to the baby’s neurological impairments, it was 
most likely due to an acute, severe event that likely took 
place between 12 hours and four days prior to birth.

2. The clinical signs manifested immediately after birth and 
resolving by two days of life were “not in keeping with 
having suffered [severe] hypoxia-ischemia in the final 
hours of labor.”

3. Although the baby’s birth weight and clear amniotic fluid 
volume were in the normal range, the small placenta raised 
concerns about long-term placental insufficiency leading to a 
hypoxic-ischemic insult.

4. While chorioamnionitis is commonly seen in normal 
births and babies with normal outcomes, the pathology 
report noted vasculitis of the umbilical cord blood vessels, a 
particularly strong risk factor for cerebral palsy. (5)

5.   The infection is a contributing feature but was not the 
direct cause of the baby’s encephalopathy.

6. The base deficit (BE) values of the cord (-11 mmol/L) 
and on follow-up at about 71 minutes (10.9)  are seen 
very frequently in infants who go on to have a normal 
neonatal course and normal long-term outcome. 
Ultimately, these values failed to meet the “criteria for 
perinatal asphyxia” as vouchsafed by ACOG (6). 

Table V

Neonatal complications (11-13)(12-14)

Hemorrhage – intracranial, Subgaleal, cephalohematoma

HIE – Consider injury in 2nd stage of labor preceding VAD.

Shoulder dystocia - brachial plexus injury. 

Bruising, chignon, scalp trauma
“These images were entirely consistent 
with a recent hypoxic-ischemic injury and 
obvious trauma. None of these findings 
suggest any congenital abnormality or 
more remote injury. The basal ganglia 
and thalamus involvement are consistent 
with an acute near total episode, the 
parasagittal frontal lobes, and the 
posterior watershed regions, typical of 
(prolonged partial pattern) HI injury.”

“For the fetus to be injured on admission 
to the hospital, as believed by the 
defense experts, requires that the fetus 
suffer a significant hypoxic-ischemic 
event sufficient to cause discernible 
neurological injury in the two days 
between hospital visits without a change 
in fetal activity or FHR pattern. The experts 
do not comment on what that stealth event 
was or when it might have occurred to 
precipitate such an injury in this normally 
grown, apparently responsive fetus.”
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Comment

For the fetus to be injured on admission to the hospital, as 
believed by the defense experts, requires that the fetus suffer a 
significant hypoxic-ischemic event sufficient to cause discernible 
neurological injury in the two days between hospital visits 
without a change in fetal activity or FHR pattern. The experts 
do not comment on what that stealth event was or when it might 
have occurred to precipitate such an injury in this normally 
grown, apparently responsive fetus. The defense experts seem 
content to attempt to derive the timing and mechanism of injury 
from the clinical and laboratory circumstances accompanying 
the newborn. They paid no attention to the prolonged course of 
labor, the excessive uterine activity, fetal cardiac decelerations, 
tachycardia and the misadventures with the vacuum, and the 
potential for trauma associated with the operative delivery. 
There is also no appreciation that for over 20 minutes in the 
2nd stage of labor, the MHR, not the FHR, is being monitored. 

Vacuum usage

The decision to proceed with VAD requires careful selection of 
patients, proper attention to technique, and continual progress in 
descent with each traction effort. The safety of a VAD is universally 
linked to the proper selection of patients based on maternal, fetal, 
and obstetrical indications and prerequisites (Tables  I and II). (7) 
(8)  The prerequisites for VAD include full dilatation of the cervix, 
an engaged presenting part, based on knowledge of the position 
and the “true” station of the presenting part (taking into account 
potentially confounding features such as molding, malposition, 
caput, and asynclitism). Prerequisites also include a reasonable 
expectation of success and a willingness to abandon the procedure 
when difficulties supervene (detachments or “pop-offs”), when 
descent is not made with each pull, or when the “excessive” effort 
is required. Vacca (9) pointed out that the maximum force applied 
to the vacuum handle can be generated with the operator’s flexing 
fingers. In the appropriately selected patient, a vacuum-assisted 
vaginal delivery will be accomplished within 10-15 minutes using 
no more than five pulls in association with maternal pushing.

The VAD is undertaken only with reasonable expectations of 
success. Numerous factors influence the likelihood of success 
after reaching full dilatation, and the prerequisites met. (Tables III 
and IV). The reported failure rate for vacuum extractions varies 
considerably from about 5% to about 25% and is significantly higher 
with the fetal head in the occiput posterior position. (10) It is widely 
understood. However, outcome statistics for vacuum deliveries 
are confounded by the fact that the indication for the vacuum, 

especially “fetal distress,” is associated with adverse outcomes. 
In an analysis of 179 cases of neonatal injury associated with VAD 
that were the subject of medico-legal action, Schifrin et al. found 
a VAD failure rate of about 50%. In that study, the appearance 
of injury raised essential questions about the proper selection of 
patients, the technique, and especially in multiple applications of 
the device. Notably, hypoxic-ischemic injury following VAD was 
more likely to represent injury during the 2nd stage of labor before 
applying the vacuum. Abstract: Marinac-Dabic D, Schifrin BS, 
Bright R. Adverse Effects of Vacuum Assisted Delivery Devices. 
ACOG – Annual Clinical Meeting – April 2003, New Orleans, LA)

Maternal complications occur in about 10% and consist mostly 
of perineal and vaginal lacerations. Fetal complications (Table V) 
are increased with prolonged or multiple applications or with the 
device’s application at the high station, in nulliparas, or those with 
a history of cesarean section. VAD in a prior pregnancy is a risk 
factor for cesarean section in a subsequent delivery. Sequential 
use of instrumental delivery carries significantly higher neonatal 
morbidity than when a single instrument is used. Undertaking a 
VAD is associated with an increased risk of shoulder dystocia and 
subsequent brachial plexus injury.  

The known risks of VAD should prompt a directed evaluation of the 
neonate over the first several hours of life with prompt attention to 
the potential for clinically apparent SGH. During this observation 
period, a bonnet should not be placed on the baby’s head.

Denouement

In the abstracted case, undertaking a vacuum under the 
circumstances was fraught, with few prospects of safe vaginal 
delivery, irrespective of the failure to recognize the insertion of 
the MHR into the tracing. Labor progress, especially in the 2nd 
stage, was poor. There was an apparent failure to descend, with 
a malposition (ROT). In this respect, given the duration of labor 
and pushing and the malposition of the fetal head, the physician’s 
belief that there was no caput or molding of the fetal head seems 
implausible. These latter features are indeed present on the 
neonatal MRI examination. At the time of the VAD, the physician 
averred that the fetal head was in ROT position and at +2 station 
- presumably engaged. Because of the obvious caput, molding, 
and malposition (and the difficulty in effecting delivery), the fetal 
head was likely higher in the pelvis (and unengaged) despite the 
estimated +2 station. This interpretation would make the initial 
attempt at VAD contraindicated by reasonable standards of care. 
Further, it was only with extraordinary efforts of traction and 
maternal pushing that the fetus was delivered vaginally.

“They paid no attention to the prolonged 
course of labor, the excessive uterine 
activity, fetal cardiac decelerations, 
tachycardia and the misadventures with 
the vacuum, and the potential for trauma 
associated with the operative delivery. 
There is also no appreciation that for over 
20 minutes in the 2nd stage of labor, the 
MHR, not the FHR, is being monitored. ”

“Maternal complications occur in about 
10% and consist mostly of perineal and 
vaginal lacerations. Fetal complications 
(Table V) are increased with prolonged 
or multiple applications or with the 
device’s application at the high station, 
in nulliparas, or those with a history 
of cesarean section. VAD in a prior 
pregnancy is a risk factor for cesarean 
section in a subsequent delivery.”

http://www.NeonatologyToday.net


46NEONATOLOGY TODAYtwww.NeonatologyToday.nettJanuary 2023

In this case, the appearance of a “conversion pattern” on the 
tracing permitted the conclusion that the fetus had indeed suffered 
a neurological injury before applying the vacuum. (3)  This does 
not exclude the potential for additional ischemic or traumatic harm 
from the VAD or the manipulations associated with releasing the 
shoulder dystocia. It is also important to consider the potential 
synergistic effect of infection as evidenced by placental pathology 
showing chorioamnionitis on both the maternal and fetal sides of the 
placenta, along with sustained fetal tachycardia. Chorioamnionitis 
appears to reduce the fetal threshold for brain injury, especially in 
a fetus with abnormal FHR tracing and prolonged labor. (5)

These features, including the normal tracing at the outset of labor, 
permit the conclusion that the most likely timing of the hypoxic-
ischemic and traumatic injuries occurred during the intrapartum 
period and was preventable with the provision of reasonable 
standards of care and proper attention to the reasonable 
interpretation of the course of labor, uterine contractions, and the 
fetal responses thereto.  

The case was settled prior to trial.

References:
1.  Martin JA, Hamilton BE, Osterman MJK, Driscoll AK, Drake P. 

Births: Final Data for 2017. Natl Vital Stat Rep. 2018;67(8):1-
50.

2.  Ali UA, Norwitz ER. Vacuum-assisted vaginal delivery. Rev 
Obstet Gynecol. 2009;2(1):5-17.

3. Schifrin BS, Ater S. Fetal hypoxic and ischemic injuries. Curr 
Opin Obstet Gynecol. 2006;18(2):112-22.

4.  Oppenheimer LW, Faught E. Maternal Heart Rate in Labor 
and the Potential for Confusion With Fetal Heart Rate [20L]. 
Obstetrics & Gynecology. 2020;135:129S.

5.  Fleiss B, Tann CJ, Degos V, Sigaut S, Van Steenwinckel J, 
Schang AL, et al. Inflammation-induced sensitization of the 
brain in term infants. Dev Med Child Neurol. 2015;57 Suppl 
3:17-28.

6. ACOG. Neonatal Encephalopathy and Cerebral Palsy:  
Defining the pathogenesis and Pathophysiology. Washington, 
DC: ACOG; 2003 January 2003. 94 p.

7.  Staat B, Combs CA. SMFM Special Statement: Operative 
vaginal delivery: checklists for performance and 
documentation. Am J Obstet Gynecol. 2020;222(5):B15-B21.

8.  Operative  Vaginal  Birth:  ACOG  Practice  Bulletin,  Number 
219. Obstet Gynecol. 2020;135(4):e149-e59.

9.  Vacca  A.  Handbook  of    Vacuum  Extraction  in  Obstetric 
Practice. Melbourne: Vacca Research; 1999. 165 p.

10.  Verma  GL,  Spalding  JJ,  Wilkinson  MD,  Hofmeyr  GJ, 
Vannevel V, O’Mahony F.  Instruments  for  assisted  vaginal 
birth. Cochrane Database Syst Rev. 2021;9(9):CD005455.

11.  Miller ES, Lai Y, Bailit J, Reddy UM, Wapner RJ, Varner MW, 
et  al. Duration  of Operative Vaginal Delivery  and Adverse 
Obstetric Outcomes. Am J Perinatol. 2020;37(5):503-10.

12.  Al-Kadri  H,  Sabr Y, Al-Saif  S, Abulaimoun B,  Ba’Aqeel H, 
Saleh A. Failed individual and sequential instrumental vaginal 
delivery: contributing risk factors and maternal-neonatal 
complications. Acta Obstet Gynecol Scand. 2003;82(7):642-
8.

13.  Ramos  SZ,  Waring  ME,  Leung  K,  Amir  NS,  Bannon  AL, 
Moore  Simas  TA.  Attempted  and  Successful  Vacuum-
Assisted  Vaginal  Delivery  by  Prepregnancy  Body  Mass 
Index. Obstet Gynecol. 2017;129(2):311-20.

Disclosures: The authors have indicated no conflicts of interest.

NT

“It is also important to consider the 
potential synergistic effect of infection 
as evidenced by placental pathology 
showing chorioamnionitis on both the 
maternal and fetal sides of the placenta, 
along with sustained fetal tachycardia. 
Chorioamnionitis appears to reduce the 
fetal threshold for brain injury, especially 
in a fetus with abnormal FHR tracing and 
prolonged labor. (5)”
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Robert D. White, MD

Since its inception, one of the primary goals of the Gravens Con-
ference has been to provide evidence and experience on the 
NICU environment of care, which encompasses both NICU de-
sign and operational aspects of care, such as lighting and sound 
control. That these environmental influences have a considerable 
impact on developing newborns and their families and caregivers 
is now well-understood, although there is uncertainty about how 
individual environmental aspects should be controlled. We have 
gone through stages of NICU care in which there was too much 
light and then, once recognized, have provided too little light in 
many cases. Likewise, we routinely allowed too much noise in 
NICUs of the past but now may be at risk of providing too little in 
the way of nurturing sounds, often because of a misplaced intent 
to protect infant sleep.

At the 2023 Gravens Conference, there will be several opportuni-
ties to learn about new opportunities to enhance the environment 
of care, both in existing NICUs and for those planning new NICU 
construction. On day one, Dr. Bjorn Westrup from Karolinska In-
stitute in Stockholm will be given the Gravens Award and present 
the Karolinska experience with couplet care in the NICU, which 
maximizes parent/infant interaction in the crucial first days of life. 
The introduction of couplet care has structural and operational 
implications, so caregivers from all NICUs, whether planning new 
construction or not, can benefit from learning the value of this 
newest model of NICU care.

“All Care is Brain Care” is a new Vermont-Oxford Network initiative 
that has widespread implications for care practices but certainly 
depends on an optimal environment of care for its success. Dr. 
Sonia Bonifacio will provide an overview of this VON collaborative 
that is currently enrolling NICUs; a preview of this project is avail-
able at https://public.vtoxford.org/quality-education/brain-care/.

Creating small baby units within NICUs is becoming an increas-
ingly common strategy to optimize the care of our most vulnerable 
patients. Again, these initiatives have structural and operational 
implications that those considering developing such a program 
should be aware of, but there are also more generalizable les-
sons applicable to the care of all high-risk newborns, even within 
a conventional NICU space. Drs. Kris Reber and Raylene Phillips 
will present their experience with small baby units, emphasizing 
these care practices that can be generalized for ELBW babies in 
all NICUs.

Family-centered care has been a consistent theme of the Gravens 
Conference. Several formalized programs have been introduced 
and studied in recent years, so there is now a large body of evi-
dence to support this culture and structured programs to facilitate 
it. This topic will be introduced on day one and explored in much 
greater detail in the Developmental Care and Family Integrated 
Care Track on day two; Dr. Joy Browne will describe these pre-
sentations more thoroughly in next month’s Graven’s column in 
Neonatology Today. In the meantime, the increased encourage-
ment and utilization of families as active care team members have 
significant implications on how a NICU should be designed.

Day two of the Gravens Conference allows participants to choose 
between the Design and Developmental Care tracks. NICU de-
sign continues to evolve so that the design track will include new 
unit presentations by teams from a level II NICU in Green Bay, WI, 
a level III NICU in Gainesville, FL, and a level IV NICU in Turku, 
Finland. A presentation on color in hospital design will hopefully 
provide useful ideas to all participants. 2023 is also the year for 
an update to the Recommended Standards for Newborn ICU De-
sign; a consensus committee will be meeting to finalize the 2023 
changes shortly before the Gravens Conference so these newest 
updates will be presented in the design track with an opportunity 

Peer Reviewed

“Since its inception, one of the primary 
goals of the Gravens Conference has 
been to provide evidence and experience 
on the NICU environment of care, which 
encompasses both NICU design and 
operational aspects of care, such as 
lighting and sound control. ”

“At the 2023 Gravens Conference, there 
will be several opportunities to learn 
about new opportunities to enhance the 
environment of care, both in existing 
NICUs and for those planning new NICU 
construction.”

“Family-centered care has been a 
consistent theme of the Gravens 
Conference. Several formalized programs 
have been introduced and studied in 
recent years, so there is now a large body 
of evidence to support this culture and 
structured programs to facilitate it.”
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Gravens By Design: Gravens 2023 Preview – The 
Environment of Care in the NICU
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“Attendees of the 2023 Gravens 
Conference should gain a solid 
understanding of the structural and 
operational features of a NICU that 
optimize the outcomes of high-risk 
newborns and the well-being and 
satisfaction of the families and caregivers 
who spend so much time there.”
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for input and questions from participants. Audience participation 
will also be the focus of a “crowdsourcing” forum in which partici-
pants present their design questions and challenges to the other 
attendees so they can share their experiences and advice. One 
abstract session on day three will also be devoted to design top-
ics.

Attendees of the 2023 Gravens Conference should gain a solid 
understanding of the structural and operational features of a NICU 
that optimize the outcomes of high-risk newborns and the well-
being and satisfaction of the families and caregivers who spend 
so much time there.
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Erin Sundseth Ross, Ph.D., CCC-SLP

Abstract:  

Providing developmental care during the ICU stay is challenging, 
partly because every baby and every family is unique. Care must 
be individualized to the ever-changing baby and family needs 
which require systems-thinking, advocacy, education, and team-
work. This article explores the importance and the challenge of 
providing individualized care for the infant and the family. It high-
lights how the Recommended Standards, Competencies, and 
Best Practices for Infant and Family-Centered Developmental 
Care  can  help  individualize  care  across  the  six  identified  evi-
dence-based developmental care domains.

The Infant and Family Centered Developmental Care (IFCDC) 

Consensus Committee and their Recommended Standards, 
Competencies, and Best Practices for Infant and Family-Centered 
Developmental Care focus on providing care within intensive care 
settings that exemplify best practices for neuroprotection of the 
baby’s developing brain. These principles and evidence-based 
practices view the infant as an active partner in care, primarily 
championed within the Newborn Individualized Developmental 
Care and Assessment Program (NIDCAP®), which demonstrated 
improved outcomes for both the infant and the family. (1-8)  A later 
meta-analysis and review of developmental care programs, in 
general, provide more recent data suggesting improved outcomes 
after discharge. (9)

Family-centered care is a movement toward integrating families 
into the care of their hospitalized infants. (10)  As developmen-
tal care and family-centered principles evolved and as evidence 
accumulated to demonstrate their effectiveness, so did the con-
cept of Infant and Family-Centered Developmental Care (IFCDC),  
which includes both the infant AND the family. However, too often, 
the core principle of IFCDC, individualized care,  is misunderstood 
or missed altogether.

Peer Reviewed

“The Infant and Family Centered 
Developmental Care (IFCDC) Consensus 
Committee and their Recommended 
Standards, Competencies, and Best 
Practices for Infant and Family-
Centered Developmental Care focus 
on providing care within intensive care 
settings that exemplify best practices for 
neuroprotection of the baby’s developing 
brain.”

“Providing developmental care during the 
ICU stay is challenging, partly because 
every baby and every family is unique. 
Care must be individualized to the ever-
changing baby and family needs which 
require systems-thinking, advocacy, 
education, and teamwork.”

“IFCDC is grounded in designing and 
providing care to meet the needs of 
each infant – which will differ based on 
gestational age, medical comorbidities, 
socio-cultural, family, and environmental 
factors. Additionally, every family is 
unique, and therefore, the support that 
each family requires is different as well.”
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Fragile Infant Forums for Implementation of IFCDC 
Standards: Developmentally Supportive Care Means 

Individualized Care…
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Box 1:
Examples of integration of individualized care into the developmental care standards for infants in intensive care

Systems Thinking:

Standard 6:  The interprofessional collaborative team should provide IFCDC through the transition to home and continuing care for the baby 
and family to support the baby’s and family’s optimal physiologic and psychosocial health needs.

•	 Competency 6.2:  Procedures that engage the family in assessing the readiness of themselves and the baby for transition to the home 
environment should be developed, implemented, and evaluated.

•	 Competency 6.4:  Assessment with the family of their confidence level for managing the baby in the home and community environment 
should be implemented.

Positioning and Touch:

Standard 1:  Babies in intensive care settings shall be positioned to support musculoskeletal, physiological, and behavioral stability.

•	 Competency 1.0: Body position shall be individualized and monitored for the head, trunk, and extremity alignment and movement.

Standard 4: Babies in ICU settings shall experience human touch by family and caregivers.

•	 Competency 4.4: To avoid overstimulation, individualized frequency and duration of supplemental, gentle touch shall be determined by 
evaluating the baby’s behavioral and physiological parameters before, during, and after the touch interaction.

Sleep and Arousal:

Standard 1:  Intensive care units (ICUs) shall promote developmentally appropriate sleep, arousal, and sleep-wake cycles.

•	 Competency 1.3:  The ICU shall implement a system to document the individual baby’s sleep and arousal states and cycles.

Skin-to-Skin Contact (SSC):

Standard 1:  Parents shall be encouraged and supported in early, frequent, and prolonged skin-to-skin contact (SSC) with their babies.

•	 Competency 1.2:  Information in a variety of appropriate formats and the parent’s language should be provided about the SSC policy 
and how it applies specifically to them and their baby, including a) inclusion and exclusion criteria; b) indications and techniques for 
kangaroo care (KC) and hand containment (HC); and c) who may be designated by parents to participate in SSC.

•	 Competency 1.7:  Parents shall be supported to recognize their baby’s behavioral communications of stress and relaxation during SSC.

Standard 2:  Education and policies in support of skin-to-skin contact between parents and their babies shall be developed, implemented, 
monitored, and evaluated by an interprofessional collaborative team.

•	 Competency 2.6:  SSC educational content should include ways to individualize SSC according to the baby’s medical condition, be-
havior, and state organization and should include:  a) descriptions, techniques, and indications for KC or gentle supportive HC; and b) 
techniques and scripts for supporting the use of these options to parents.

Pain and stress:

Standard 1 (Families):  The interprofessional team shall document increased parental/caregiver well-being and decreased emotional distress 
(WB/D) during the intensive care hospital (ICU) stay. The stress levels of the baby’s siblings and extended family should also be considered.

•	 Competency 1.9:  Appropriate emotional interventions and support shall be provided by social workers, psychologists, and psychia-
trists within the ICU to parents/caregivers with debilitating symptoms or acute distress.

Standard 2 (Babies):  The interprofessional collaborative team shall develop care practices that prioritize multiple methods to optimize baby 
outcomes by minimizing the impact of stressful and painful stimuli.

•	 Competency 2.9:  Pain and stress management should be individualized based on each baby’s behavioral and physiological commu-
nication and consideration of the parents’ expressed preferences.

Feeding, Eating, and Nutrition Delivery

Standard 1:  Feeding experiences in the intensive care unit (ICU) shall be behavior-based and baby-led. Baby-led principles are similar 
whether applied to enteral, breast-, or bottle-feeding experience.

•	 Competency 1.7:  Baby behavior at the beginning (baseline) of feeding and changes during feeding for physiologic, motor, behavioral 
state, and interaction parameters shall guide the feeder’s decision to continue or discontinue the feeding. While some loss of stability 
is common, the focus shall be on maintaining a minimal level of baseline physiologic stability and behavior throughout the feeding or 
regaining baseline stability when the baby loses stability during the feeding.

•	 Competency 1.9:  Baby behavior and medical stability shall guide initiation of oral feeding attempts as gestational age does not address 
normal developmental variability or the impact of medical comorbidities.
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“The Recommended Standards, 
Competencies, and Best Practices for 
Infant and Family-Centered Developmental 
Care provide individuals, units, and 
systems with the tools to help with 
individualized care.”

“Since infants demonstrate different 
responses to the same activities, routine 
caregiving protocols should be designed 
with the ability to individualize based on 
infant behaviors. Not all touch or oral 
stimulation protocols may be beneficial.”

“To consistently provide individualized 
care in support of pain, stress, sleep, and 
arousal, parents/families and staff must 
be educated in understanding the infant’s 
communication. Once everyone “speaks 
the language of the newborn,” protocols 
can be implemented to reduce the 
variability of caregivers in their response to 
the infant’s needs.”
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IFCDC is grounded in designing and providing care to meet the 
needs of each infant – which will differ based on gestational age, 
medical comorbidities, socio-cultural, family, and environmental 
factors. Additionally, every family is unique, and therefore, the 
support that each family requires is different as well. These es-
sential supports are not static. Infants and families evolve over 
time, requiring a system and staff that are attuned and flexible in 
their response to these unique needs.

Unfortunately, often the needs of infants and families are missed 
or mistimed when NICUs do not prioritize individualizing care. So 
despite the application of IFCDC, implemented with various inter-
pretations and approaches, there is still room for improvement. 
Could individualization of care be the missing link?

The challenge to individualization

Protocols are a mainstay of medicine, nursing, and ancillary 
care practice. (11)  In many cases, protocols lead to improved 
outcomes. (12-14) How do systems and individual professionals 
achieve optimal outcomes with best practices that use standards 
and competencies while maintaining the need to individualize 
practices? The Recommended Standards, Competencies, and 
Best Practices for Infant and Family-Centered Developmental 
Care provide individuals, units, and systems with the tools to help 
with individualized care. Each of the six domains within these best 
practices includes standards and competencies focused on indi-
vidualized care for the infant and the family. These standards can 
be accessed at https://nicudesign.nd.edu/nicu-care-standards/  . 
Box 1 provides examples of how the Standards, Competencies, 
and Best Practices integrate individualized care.

To consistently provide individualized care in support of pain, 
stress, sleep, and arousal, parents/families and staff must be edu-
cated in understanding the infant’s communication. Once every-

one “speaks the language of the newborn,” protocols can be im-
plemented to reduce the variability of caregivers in their response 
to the infant’s needs.

For example, painful and invasive procedures negatively affect 
preterm infant brain growth and developmental outcomes. (17) 
However, preterm infants at different gestational ages have differ-
ent behavioral responses to pain. For instance, Gibbins and col-
leagues documented facial responses and physiological changes 
during heel lances in preterm infants stratified by gestational ages. 
(18) Physiological responses were similar across ages, but facial 
responses differed based on gestational age, with the youngest 
infants showing the least change. (18)  Fabrizi and colleagues 
demonstrated that infants less than 34 weeks of gestation had 
similar neuronal activity to noxious (heel lance) and non-noxious 
(tactile) touch. In contrast, infants older than 34 weeks did not. 
(19) This suggests that the ability to discriminate touch inputs 
emerges between 35 and 37 weeks gestation. Pain and stress are 
managed best when treatments are offered based on the baby’s 
communicative signs and responses. (20)

In another example, the NICU setting and other intensive care 
settings for infants often separate infants from their families. Sep-
aration is stressful and has consequences that negatively influ-
ence the infant and the family. (15, 16)   The best exemplar of 
the benefit of non-separation of babies and mothers is the prac-
tice of skin-to-skin (STS) care. Within SSC, positioning and touch 
protocols are encouraged to support appropriate interactions and 
minimize stress. These protocols are individualized by consider-
ing the infant’s gestational age, medical comorbidities, and needs 
and observing the infant’s responses.

Other caregiving approaches that show different responses from 
each baby include the respiratory status or gastrointestinal func-
tions that may improve with changes in position or with positional 
aids for some but not all infants. (21, 22)  Swaddling is associ-
ated with more stable cardiorespiratory function during and after 
painful as well as routine procedures for some infants and may 
be especially beneficial for infants with Neonatal Abstinence or 
Neonatal Opioid Withdraw Syndromes. (23, 24)  In a study pub-
lished in 2020, preterm infants with lower PMAs demonstrated 
more motor and autonomic stress during weighing and bathing. 
(25)  Since infants demonstrate different responses to the same 
activities, routine caregiving protocols should be designed with 
the ability to individualize based on infant behaviors. Not all touch 
or oral stimulation protocols may be beneficial; some infants may 
have apnea or bradycardia in response to these protocols. (26, 
27) Bembich and colleagues concluded that recognizing adaptive 
and maladaptive responses to caregiving by each baby allows 
nurses to individualize and personalize their interactions with pre-

http://www.NeonatologyToday.net
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“ Protocols provide structure and limit 
variability due to practices. The key is to 
find structure and limit variability due to 
practice, while allowing flexibility to meet 
the infant’s needs.”

“However, some babies can begin oral 
feedings at younger ages than others. So 
how does the professional individualize 
cue-based programs while respecting the 
maturation of the infant? The baby is the 
best person to listen to when navigating 
these differing and changing abilities.”
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term infants. (25)

The evidence-based exemplar of individualizing Feeding, 
Eating, and Nutrition delivery

Perhaps the domain where individualization is most needed is 
Feeding, Eating, and Nutrition Delivery (FEND).   There is mount-
ing evidence that feeding advancement guided by protocols leads 
to improved growth, nutrition, metabolic and developmental out-
comes. (28)  In a recently published Quality Improvement (QI) 
study, a standard feeding protocol was developed to decrease the 
time to achieve full enteral feeds. (29)  This protocol decreased 
the mean number of days to reach full feeds from 13 days to 9 
days, with a decrease in central line use from 8.5 days to 5.7 
days. (29) Clearly, with these protocols, the infant’s response to 
enteral feedings also guides decisions within the protocol. The 
key is to have a system to determine whether the infant tolerates 
the advancement – a standardized response to the infant’s reac-
tions. Nevertheless, in a recent review, Lubbe found that feeding 
regimes and protocols for advancing to oral feedings are incon-
sistent and often contradictory. (30)  Often with the transition from 
tube to oral feedings, “what we have done” is the norm rather than 
evidence-based practice. (30)

How can these principles of practice standardization within the 
framework of individualized care for infants and families be ap-
plied to the questions swirling around oral feedings? What gesta-
tional age to start oral feedings with an infant? Shall oral feedings 
begin with bottle feeding or breastfeeding? When to introduce 
the complement to the initial feeding mode? Can preterm infants 
achieve exclusive direct breastfeeding without increased lengths 
of stay? These questions and many more have different answers 
depending on the system, unit, staff, infant, and family factors.

Protocols provide structure and limit variability due to practices. 
The key is to find structure and limit variability due to practice, 
while allowing flexibility to meet the infant’s needs.

Each infant is a competent communicator, another core principle 
for IFCDC. They can help individualize pathways to meet their 
needs. Unlike nutritional guidelines based primarily on numbers, 
learning to eat is a developmental skill. Like all developmental 
skills, infants achieve skills within windows of time, but not based 
on a strict age. For other developmental milestones, such as walk-
ing, there may be a five or six-month window for acquisition and 
another six to twelve months for mastery. (31-33)

Nevertheless, professionals and parents frequently feel infants 
should eat and go home at the same age. The window of time 
that the majority of healthy preterm infants eat everything and go 
home is 34.5 to 38.5 weeks in most research studies, with the 
mean GA being 36.5 weeks. (34, 35)  Infants with medical comor-
bidities will be in the hospital longer. (34, 35)

The difference in timing for developmental milestones is a signifi-
cant factor that often is overlooked. This variability in maturation 
leads to infants being challenged to eat when they are not ready. 
Studies have shown the potential dangers of beginning oral feed-
ings too early, with poor pharyngoesophageal function noted in in-
fants younger than 35-36 weeks. (36, 37) However, some babies 
can begin oral feedings at younger ages than others. So how does 
the professional individualize cue-based programs while respect-
ing the maturation of the infant? The baby is the best person to 
listen to when navigating these differing and changing abilities.

Because of the neurodevelopmental nature of learning to eat, 
most FEND standards and competencies address the need to in-
dividualize care based on the infant and family needs. The first 
standard expects that “feeding experiences in the intensive care 
unit (ICU) shall be behavior-based and baby-led. Baby-led prin-
ciples are similar whether applied to enteral, breast, or bottle feed-
ing experience.” (38) Feeding outcomes have improved with pro-
grams focusing on attending, interpreting, and responding to baby 
behaviors. (30, 39-53)  Ten of the twelve competencies within this 
standard address the need to individualize care to both the in-
fant’s and the family’s needs.

How to implement individualized IFCDC

Making changes to practice is hard, and it is challenging when 
the outcomes are varied with so many factors influencing suc-
cess. Individualizing to the needs of both babies and families 
makes this challenge even harder. Therefore, the IFCDC Consen-
sus Committee has begun Fragile Infant Forums for Implemen-
tation to support professionals in integrating the standards and 
competencies within their unit. The first workshop focused on the 
FEND domain, with a white paper written after this first workshop. 
https://nicudesign.nd.edu/assets/491808/fifi_s_white_paper_ver-
sion_5_10_19_22_jbckjb_final_2022.pdf .  It provides strategies 
to determine where their unit is and what they might strive towards 
when considering feeding, eating, and nutrition delivery for infants 
in ICU settings.

The six current principles within the IFCDC Principles-Concept 
Model consider the need to individualize through systems thinking 
in complex adaptive systems. The family also needs to be heard. 
Every family will have different backgrounds, cultures and lan-
guages, educational needs, and physical/tangible needs. Further-
more, every family will have different emotional and social needs. 
Intensive care units need to provide comprehensive individualized 
family support, which is difficult until we ask the family what they 
need. (54-57)

By attending to, listening, and responding to the infant’s commu-
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“The IFCDC principles-concept model 
can be accessed online at: https://
nicudesign.nd.edu/assets/425320/ifcdc_
concept_model_revised_design_by_zj_
nov_2020_1_.pdf”
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nication, care can be individualized even for the tiniest of humans 
who are non-verbal, yet through their behavior, they can have a 
voice in their care. This leads to improved neuroprotection of the 
developing brain and infant mental health, two additional princi-
ples within the concept model. By doing the same with families 
within Intensive Care settings, true partnerships can be formed for 
the benefit of the infant and the family.

Developmental care is not a “one-size-fits-all” program. While re-
search studies provide data to inform pathways and programs, 
every baby and every family requires individualized care. With this 
kind of thoughtful, well-designed care that “fits” the baby and fam-
ily, our long-term outcomes may look even brighter.

The IFCDC principles-concept model can be accessed online at: 
https://nicudesign.nd.edu/assets/425320/ifcdc_concept_model_
revised_design_by_zj_nov_2020_1_.pdf

References:
1. Als, H. et al., Early experience alters brain function and 

structure. Pediatrics, 2004. 113(4): p. 846-57.
2. Als, H., et al., A three-center, randomized, controlled trial of 

individualized developmental care for very low birth weight 
preterm infants: medical, neurodevelopmental, parenting, 
and caregiving effects. J Dev Behav Pediatr, 2003. 24(6): p. 
399-408.

3.  Thébaud, V., M. Dargentas, and J. Sizun, Perceptions and 
expectations of parents regarding their position in a French 
NICU: quantitative and qualitative approaches. BMJ Open, 
2022. 12(7): p. e052044.

4.  Bertoncelli, N., et al., Parents’ Experience in an Italian NICU 
Implementing NIDCAP-Based Care: A Qualitative Study. 
Children (Basel), 2022. 9(12).

5.  Klein,  V.,  et  al.,  Changes  of  Infant-  and  Family-Centered 
Care Practices Administered to Extremely Preterm Infants 
During Implementation of the NIDCAP Program. Front Pedi-
atr, 2021. 9: p. 718813.

6.  Griffiths, N., et al., Individualised developmental care for ba-
bies and parents in the NICU: Evidence-based best practice 
guideline recommendations. Early Hum Dev, 2019. 139: p. 
104840.

7. Westrup, B., Family-centered developmentally supportive 
care: the Swedish example. Arch Pediatr, 2015. 22(10): p. 
1086-91.

8. Haumont, D., et al., NIDCAP and developmental care: a Eu-
ropean perspective. Pediatrics, 2013. 132(2): p. e551-2.

9. Soleimani, F. et al., Do NICU developmental care improve 
cognitive and motor outcomes for preterm infants? A sys-
tematic  review  and  meta-analysis.  BMC  Pediatrics,  2020. 
20(1): p. 67.

10. Kaye, S., Historical Trends in Neonatal Nursing: Develop-
mental Care and NIDCAP. J Perinat Neonatal Nurs, 2016. 

30(3): p. 273-6.
11.  Saikusa, M. et al., Revisions of clinical protocols using the 

Plan Do Check Act cycle improved outcomes of extremely 
preterm infants at 2 years. Acta Paediatr, 2021. 110(7): p. 
2100-2109.

12.  Hadfield, B.R., et al., Quality Improvement Through Nurse-
initiated Kaiser Sepsis Calculator at a County Hospital. Hosp 
Pediatr, 2023. 13(1): p. 31-38.

13.  Ibrahim, J. et al., Ventilation Strategies During Extracorpore-
al Membrane Oxygenation for Neonatal Respiratory Failure: 
Current  Approaches Among  Level  IV  Neonatal  ICUs.  Crit 
Care Explor, 2022. 4(11): p. e0779.

14.  Hemingway, M. et al.,  Improving delivery room and admis-
sion  efficiency  and  outcomes  for  infants < 32  weeks:  EL-
GAN+ (Extremely Low Gestational Age Neonate). J Neona-
tal Perinatal Med, 2022.

15.  Filippa, M., et al., Pain, Parental Involvement, and Oxytocin 
in the Neonatal Intensive Care Unit. Frontiers in Psychology, 
2019. 10.

16. Aftyka, A., et al., Risk factors for the development of post-
traumatic stress disorder and coping strategies in mothers 
and fathers following infant hospitalization in the neonatal 
intensive care unit. Journal of Clinical Nursing, 2017. 26: p. 
338-347.

17.  Chau, C.M., et al., Hippocampus, amygdala, and thalamus 
volumes in very preterm children at 8 years: neonatal pain 
and genetic variation. Frontiers in Behavioral Neuroscience, 
2019. 13: p. 51.

18. Gibbins, S., et al., Comparison of pain responses in infants 
of  different  gestational  ages. Neonatology,  2008.  93(1):  p. 
10-8.

19. Fabrizi, L., et al., A shift in sensory processing that enables 
the developing human brain to discriminate touch from pain. 
Curr Biol, 2011. 21(18): p. 1552-8.

20. Laudert, S. et al., Implementing potentially better practices 
to support the neurodevelopment of infants in the NICU. J 
Perinatol, 2007. 27 Suppl 2: p. S75-93.

21.  Imam, S.S., et al., Effect of  right  lateral position with head 
elevation on tracheal aspirate pepsin in ventilated preterm 
neonates: randomized controlled trial. J Matern Fetal Neo-
natal Med, 2018: p. 1-6.

22. Sangers, H., et al., Outcomes of gastric residuals whilst 
feeding preterm infants in various body positions. Journal of 
Neonatal Nursing, 2013. 19(6): p. 337-341.

23. Ryan, G., et al., Nonpharmacological management of neo-
natal abstinence syndrome: a review of the literature. J Ma-
tern Fetal Neonatal Med, 2019. 32(10): p. 1735-1740.

24. Bembich, S., et al., Longitudinal Responses to Weighing and 
Bathing Procedures in Preterm Infants. J Perinat Neonatal 
Nurs., 2017. 31(1): p. 67-74.

25. Bembich, S., et al., The role of weighing-bathing sequence 
and postmenstrual age in eliciting adaptive/maladaptive re-
sponses in very low birth weight preterm infants. J Spec Pe-
diatr Nurs, 2020. 25(3): p. e12292.

26.  Lessen, B.S., Effect of the premature infant oral motor inter-
vention on feeding progression and length of stay in preterm 
infants. Adv Neonatal Care, 2011. 11(2): p. 129-39.

27.  Lyu, T., et al., The effect of an early oral stimulation program 
on oral feeding of preterm infants. Int J Nurs Science, 2014. 
1: p. 42-47.

28.  Thoene, M. and A. Anderson-Berry, Early Enteral Feeding in 

https://nicudesign.nd.edu/assets/425320/ifcdc_concept_model_revised_design_by_zj_nov_2020_1_.pdf
https://nicudesign.nd.edu/assets/425320/ifcdc_concept_model_revised_design_by_zj_nov_2020_1_.pdf
https://nicudesign.nd.edu/assets/425320/ifcdc_concept_model_revised_design_by_zj_nov_2020_1_.pdf
https://nicudesign.nd.edu/assets/425320/ifcdc_concept_model_revised_design_by_zj_nov_2020_1_.pdf
http://www.NeonatologyToday.net
https://nicudesign.nd.edu/assets/425320/ifcdc_concept_model_revised_design_by_zj_nov_2020_1_.pdf
https://nicudesign.nd.edu/assets/425320/ifcdc_concept_model_revised_design_by_zj_nov_2020_1_.pdf


Corresponding Author
es 

Erin Sundseth Ross, Ph.D., CCC-SLP
President, Feeding FUNdamentals, LLC, Longmont, Colorado
Developmental Specialist, HealthONE Hospital System (Rose 
Medical Center), Denver, Colorado
Assistant Clinical Instructor, School of Medicine, Department of 
Pediatrics, University of Colorado Anschutz, Denver, Colorado
Faculty, Rocky Mountain University of Health Professions, Provo, UT
Email:: eross@feedingfundamentals.com 

59NEONATOLOGY TODAYtwww.NeonatologyToday.nettJanuary 2023

Preterm Infants: A Narrative Review of the Nutritional, Meta-
bolic, and Developmental Benefits. Nutrients, 2021. 13(7).

29. Sreekumar, K., et al., impact of a standard feeding protocol 
to decrease time to reach full feeds and central line usage 
in babies’ less than 1500 g: A quality improvement initiative. 
Journal of Neonatal Nursing, 2022.

30. Lubbe, W., Clinicians guide for cue-based transition to oral 
feeding in preterm infants: An easy-to-use clinical guide. 
Journal of evaluation in clinical practice, 2018. 24(1): p. 80-
88.

31. Cheng, S., et al., Contribution of parenting factors to the de-
velopmental attainment of 9-month-old infants: results from 
the Japan Children’s Study. J Epidemiol, 2009. 19(6): p. 319-
27.

32. Touwen, B.C., A study on the development of some motor 
phenomena in infancy. Dev Med Child Neurol, 1971. 13(4): 
p. 435-46.

33. Noller, K. and D. Ingrisano, Cross-sectional study of gross 
and fine motor development. Birth to 6 years of age. Phys 
Ther, 1984. 64(3): p. 308-16.

34. Edwards, L., et al., Inadequate oral feeding as a barrier to 
discharge in moderately preterm infants. J Perinatol, 2019. 
39(9): p. 1219-1228.

35.  Van Nostrand, S.M., et al., Factors influencing independent 
oral  feeding  in  preterm  infants.  J Neonatal Perinatal Med, 
2015. 8(1): p. 15-21.

36.  Hasenstab,  K.A.  et  al., Maturation Modulates Pharyngeal-
Stimulus Provoked Pharyngeal and Respiratory Rhythms in 
Human Infants. Dysphagia, 2018. 33(1): p. 63-75.

37. Rommel, N., et al., Development of pharyngo-esophageal 
physiology during swallowing in the preterm infant. Neuro-
gastroenterol Motil, 2011. 23(10): p. e401-8.

38. IFCDC Consensus Committee Report of the First Consen-
sus Conference on Standards, Competiencies and REcom-
mended Best Practices for Infant and Family Centered De-
velopmental Care in the Intensive Care Unit. 2019.

39.  McCain, G.C., An evidence-based guideline for introducing 
oral feeding to healthy preterm infants. Neonatal Network - 
Journal of Neonatal Nursing, 2003. 22(5): p. 45-50.

40.  McCain,  G.C.,  et  al.,  Transition  From  Gavage  to  Nipple 
Feeding for Preterm Infants With Bronchopulmonary Dys-
plasia. Nurs Res., 2012.

41.  McCain, G.C., et al., A feeding protocol for healthy preterm 
infants that shortens time to oral feeding. J Pediatr, 2001. 
139(3): p. 374-379.

42. Horner, S. et al., Setting the Stage for Successful Oral Feed-
ing: The Impact of Implementing the SOFFI Feeding Pro-
gram With Medically Fragile NICU Infants. J Perinat Neona-
tal Nurs, 2014. 28(1): p. 59-68.

43.  Hanin, M., et al., Safety and Efficacy of Oral Feeding in In-
fants with BPD on Nasal CPAP. Dysphagia,, 2015. 30(2): p. 
121-127.

44.  Parker, M.G. et al., Postdischarge Feeding Interactions and 
Neurodevelopmental Outcome at 1-Year Corrected Gesta-
tional Age. J Pediatr, 2016. 174: p. 104-110.

45. Brown, L.F. and R. Pickler, A guided feeding intervention for 
mothers of preterm infants: two case studies. J Spec Pediatr 
Nurs, 2013. 18(2): p. 98-108.

46. Samane, S., et al., Cue-based feeding and short-term health 
outcomes of premature infants in newborn intensive care 
units: a non-randomized trial. BMC Pediatr, 2022. 22(1): p. 

23.
47. Ilahi, Z., et al., Impact of an Infant-Driven Feeding Initiative 

on Feeding Outcomes in the Preterm Neonate. Adv Neona-
tal Care, 2022.

48. Gentle, S.J. et al., Improving Time to Independent Oral 
Feeding to Expedite Hospital Discharge in Preterm Infants. 
Pediatrics, 2022. 149(3).

49. Thomas, T., et al., Implementation of Cue-Based Feeding 
to Improve Preterm Infant Feeding Outcomes and Promote 
Parents’  Involvement.  J  Obstet  Gynecol  Neonatal  Nurs, 
2021.

50.  Mohamed, M.A., et al., Cue-Based Feeding as Intervention 
to Achieve Full Oral Feeding in Preterm Infants Primarily 
Managed with Bubble CPAP. Am J Perinatol, 2021.

51.  Bapat, R., I.K. Gulati, and S. Jadcherla, Impact of SIMPLE 
Feeding Quality Improvement Strategies on Aerodigestive 
Milestones  and  Feeding  Outcomes  in  BPD  Infants.  Hosp 
Pediatr, 2019. 9(11): p. 859-866.

52.  Wellington,  A.  and  J.M.  Perlman,  Infant-driven  feeding  in 
premature infants: a quality improvement project. Arch Dis 
Child Fetal Neonatal Ed, 2015.

53. Horner, S., et al., The Impact of the SOFFI on Feeding Out-
comes  of Medically  Fragile NICU  Infants,  in  The Physical 
and Developmental Environment of the High Risk Newborn. 
2014: St. Petersburg, FL.

54.  Hall,  S.L.,  R.  Phillips,  and  M.  Hynan,  Transforming  NICU 
care to provide comprehensive family support. Newborn and 
Infant Nursing Reviews, 2016. 16: p. 69-73.

55. Hall, S.L., et al., The neonatal intensive parenting unit: an 
introduction. J Perinatol, 2017. 37(12): p. 1259-1264.

56.  Hynan, M.T. and S.L. Hall, Psychosocial program standards 
for NICU parents. J Perinatol, 2015. 35 Suppl 1: p. S1-4.

57.  Hynan, M.T., et al., Recommendations for mental health pro-
fessionals in the NICU. J Perinatol, 2015. 35 Suppl 1: p. 
S14-8.

Disclosures:  Dr. Ross owns intellectual property related to feeding 
infants in the NICU setting (SOFFI®)

NT

mailto:eross%40feedingfundamentals.com?subject=
http://www.NeonatologyToday.net


2023 Workshop on Neonatal-Perinatal  
Practice Strategies

February 3-5, 2023 | Scottsdale, AZ
Doubletree Resort Paradise Valley, Scottsdale, AZ

Sponsored by the American Academy of Pediatrics (AAP) and the  
AAP Section on Neonatal-Perinatal Medicine

The Workshop on Neonatal-Perinatal Practice Strategies motivates attendees 
to better demonstrate effective leadership skills, resolve conflicts and manage 
their practice setting to optimize multidisciplinary team performance. Any  
pediatric professional caring for the fetus and newborn is welcome to attend.

Earn a maximum of 19.50 AMA PRA Category 1 Credits™ and 10 MOC Part 2 
Points. 

To register, visit shop.aap.org/perinatal2023, or call 866/843-2271.

Be Sure to Attend the Point-of-Care Ultrasound  
Procedure Workshop!
Saturday, February 4, 2023
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Resistance (R) and Compliance (C) determine a system’s time 
constant (τ); as they increase, τ increases, and as they decrease 
τ decreases. In mechanical ventilation, τ determines the point at 
which the volume entering the lung can no longer be delivered 
entirely, and the point at which volume delivered to the lung can 
no longer completely escape.

Each component of the system has a τ associated with it. We can-
not measure differences in C between alveoli nor differences in 
R between airways, but we know that R increases exponentially 
as airway diameter decreases. The best we can do is estimate 
an average for the system and watch for signs of gas trapping, 
such as hyperinflation and inadvertent PEEP. One must exercise 
caution when assessing hyperinflation because it may be from too 
much mean airway pressure (MAP) or gas trapping resulting from 
an insufficient MAP. It is not an exact science, and warnings come 
after the fact.

While relatively low C, the endotracheal tube (ETT) has a fixed 
and calculable R for any given pressure and flow. It is a source 
of increased R simply because the ETT inner diameter is smaller 
than that of the airway in which it sits, and it effectively increases 
anatomical dead space due to its length. When considering R, we 
rightly focus on airway diameter, but R also increases linearly as 
ETT length increases and flow rate increases.

As our patient population becomes ever smaller, the risk of gas 
trapping increases, exacerbated by smaller ETTs.  R associated 

with a 2.0 mm ETT is roughly triple that of a 2.5. Once stocked 
for rare emergencies, these small tubes are now routinely used in 
some units. The R of the 5 Fr catheters required to suction a 2.0 
mm ETT is so high that the physical passage of the catheter is 
likely more effective at clearing the tube than removing secretions, 
especially if secretions are viscous. 

Secretions in the ETT itself or the conducting airways also in-
crease R and may result in localised gas trapping due to a ball 
valve effect. At the bedside, a caregiver may report suctioning 
scant secretions yet observe a marked improvement in ventila-
tion after doing so; it takes very few secretions in a tiny airway to 
interfere with ventilation. The lack of observable secretions in the 
catheter may lead to less suctioning, which may not be helpful. 
Additionally, the high R of the catheter increases the time required 
to get secretions up at a given pressure, and a quick pass down 
the ETT and out may not be effective.

We cannot change the laws of physics, but in clinical practice, we 
can take steps to reduce R. Making an ETT as short as possible 
is one, and although this does not have a significant effect on R, it 
also decreases dead space, thus increasing ventilatory efficiency. 
Proper ETT sizing is also essential, and the most appropriate size 
should be chosen whenever possible.

Beyond the above mitigations, the tools available to clinicians are 
limited by available ETTs. Here not all are created equal. For in-
stance, at least one ETT is available with a smaller outer diameter 
for a given size than others on the market: the Intube® from Inter-
surgical® (1). Decreasing the outer diameter may allow a larger 
inner diameter ETT to be placed and reduce the need for a 2.0 
ETT. It does, however, not address the tube’s inner diameter.

Quite some time ago, I listened to a talk at what was formerly 
known as the “Snowbird” conference. The presentation was about 

I dedicate this column to the late Dr. Andrew (Andy) 
Shennan, the founder of the perinatal program at Wom-
en’s College Hospital (now at Sunnybrook Health Sci-
ences Centre). To my teacher, my mentor and the man 
I owe my career as it is to, thank you. You have earned 
your place where there are no hospitals and no NICUs, 
where all the babies do is laugh and giggle and sleep.

“Resistance (R) and Compliance (C) 
determine a system’s time constant (τ); 
as they increase, τ increases, and as 
they decrease τ decreases.” 

Resisting Resistance Is Not Futile
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“The lack of observable secretions in 
the catheter may lead to less suctioning, 
which may not be helpful. Additionally, 
the high R of the catheter increases the 
time required to get secretions up at a 
given pressure, and a quick pass down 
the ETT and out may not be effective.” 
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a different kind of ETT with thin walls reinforced with a steel coil. 
The design was such that a 2.5 mm ETT had the same inner diam-
eter as a standard 3.0 mm. The presenter was puzzled about the 
lack of demand given the product’s superiority, despite its higher 
cost. It was the Kolobow tube. A study comparing a 2.5 Kolobow 
ETT to a conventional 2.5 one found the Kolobow ETT had 59% 
less R, and that work of breathing was reduced by 45% (2). These 
findings are remarkable and predictable, given the physics behind 
the resistance. Another study showed improved ventilatory effi-
ciency. (The tube used in the latter study was not identified as a 
Kolobow tube but did fit the description) (3).

At the time of this presentation, a 23-week post-menstrual age 
(PMA) infant was rarely offered resuscitation (indeed, resuscita-
tion was actively discouraged), nor were those weighing less than 
500 grams. (I recall tiny babies being weighed before any active 
resuscitation commenced). Fast forward to the present times, and 
this is no longer the case. Ventilating the “nano-premie” may re-
quire inserting a 2.0 mm ETT with all its inherent problems. Were 
a 2.0 mm ETT available with a 2.5 mm ETT’s inner diameter, ven-
tilation and suctioning would be vastly easier.

Dr. Kolobow died in 2018 and was instrumental in developing 
many medical devices, including ECMO (4) and a unique ETT 
that did not require suctioning (5). It would be a real shame if the 
Kolobow ETT is lost with him.

A good motto is “All tiny babies are either gas trapping or are about 
to.” Other than the ETT, the choice of ventilation mode impacts the 
effects of R, namely high-frequency jet ventilation (HFJV). The 

physics behind the jet’s delivery of fresh gas flow, along with an 
inspiratory to an expiratory ratio of up to 1:12, reduces (but does 
not eliminate) the likelihood of R-induced gas trapping. Compar-
ing ventilator set PEEP with that measured by the jet helps the 
clinician identify when gas trapping is occurring; jet measured 
PEEP approaching ventilator set PEEP indicates gas trapping or 
imminent gas trapping. I believe HFJV is the mode of choice for 
ventilating the smallest babies.

Just as there once was no 3.0 LifePort®adapter for the Bunnell 
LifePulse® jet ventilator, currently, there is no 2.0 adapter avail-
able. Clinicians shoehorned a 3.5 LifePort® adapter into a 3.0 
ETT before the 3.0 adaptor was available. Using a 2.5 LifePort® 
in a 2.0 ETT is a more significant challenge as it is more difficult 
to dilate the tube sufficiently to accommodate the larger size. In 
my limited experience doing so, I have found it is easily inadver-
tently disconnected. Using a 2.5 mm ETT as a bridge between 
the LifePort® and the smaller ETT is easy to do and is also more 
secure. I would be happy to send a short video clip demonstration 
to anyone unsure of how this is done.

Where HFJV is not available, avoiding higher frequencies when 
using high-frequency oscillatory ventilation (HFOV) and ensuring 
optimal inflation with appropriate MAP gives more time for gas to 
exit the lung while maintaining airway patency reduces R. What 
the best choice of mode to ventilate tiny babies remains a topic 
of controversy and debate. Nevertheless, in this author’s opinion, 
conventional ventilation makes it unsuitable for tiny babies. To 
paraphrase, “It’s the resistance, stupid!”

This is not a product endorsement or recommendation.

References:

“A study comparing a 2.5 Kolobow ETT 
to a conventional 2.5 one found the 
Kolobow ETT had 59% less R, and that 
work of breathing was reduced by 45% 
(2). These findings are remarkable and 
predictable, given the physics behind the 
resistance. ” 

“Using a 2.5 mm ETT as a bridge 
between the LifePort® and the smaller 
ETT is easy to do and is also more 
secure. I would be happy to send a short 
video clip demonstration to anyone 
unsure of how this is done.” 

“Other than the ETT, the choice of 
ventilation mode impacts the effects of 
R, namely high-frequency jet ventilation 
(HFJV). The physics behind the jet’s 
delivery of fresh gas flow, along with 
an inspiratory to an expiratory ratio 
of up to 1:12, reduces (but does not 
eliminate) the likelihood of R-induced 
gas trapping.” 

“Where HFJV is not available, avoiding 
higher frequencies when using high-
frequency oscillatory ventilation (HFOV) 
and ensuring optimal inflation with 
appropriate MAP gives more time for gas 
to exit the lung while maintaining airway 
patency reduces R. What the best choice 
of mode to ventilate tiny babies remains 
a topic of controversy and debate.” 
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“Speaking about it on every avenue 
possible that we can to get it out there 
to let them know that, look, it exists. We 
are all for that. We are about making 
change. We either want to come together 
as one to make this happen or want to 
continuously hear from us every day, 
every week.”
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Jenné Johns, MPH, Selena Tisdale  
What is your definition of health 
equity?
Basically, everyone, no matter race or 
ethnic background, having an equal 
opportunity to live healthy and receive 
the best healthcare there is. 

What are your organizational pri-
orities for addressing health and 
racial equity in perinatal and neo-
natal care?

On an organizational level here, lately, we have been participating 
in a good bit of training, webinars, and classes in reference to this. 
So for my organization, I would look at it as just to ensure that we 
continue to advocate for the families that cannot speak for them-
selves or choose not to speak for themselves because a lot of 
people have to look at, I guess, risk on their behalf. You know you 
can’t say everything you want to, so sometimes it takes someone 
else to speak for you. So, in that case, being that we’re in a better 
position to actually speak on these matters, that’s what I feel our 
priority should be. Speaking about it on every avenue possible 
that we can to get it out there to let them know that, look, it exists. 
We are all for that. We are about making change. We either want 
to come together as one to make this happen or want to continu-
ously hear from us every day, every week. However, it has to go in 
order to make this happen and make this change because it’s sad 
to say it still exists, and I am a victim of that. 

What personal and professional experiences led you to focus 
on health equity in perinatal and neonatal care? 

Well, for one, my personal experience as a mother of a preemie 
and now as an owner and the founder of my organization. It’s kind 

of like it’s a must-do. I must do this. There are absolutely no ques-
tions about it. In my experience, I would not wish that on anyone 
else because, honestly speaking, you don’t know people’s mental 
state when they’re going through their journey at that time. It is not 
just about the NICU. They have homes to go back to also, so you 
don’t know what they’re experiencing at home and some of them 
may still be employed, so that’s work, home, and the NICU. That’s 
a lot on someone. And in my case, it was just one particular doctor 
that I had an issue with, to the point where it was, though, I didn’t 
even want any more interactions with him. He really did not know 
how to speak to me. He spoke to me as if I was illiterate and the 
sad thing about it is, I have several degrees, but I had to let him 
know that later on. I didn’t let him know anything. I would allow him 
to speak to me however he felt it at that moment because I wanted 
to be the one to let him know to stop judging me just by looking at 
me. I don’t have time to dress nicely when I come in here when I’m 
coming straight forward. 

You don’t know what kind of work I actually do, and I may only 
have time to come straight to the NICU after I get off work, but he 
was very, very, very judgmental. Everyone else was excellent. I 
loved them, but he was very harsh. He came to me, and he had 
some paperwork on the clipboard, and he said, “Good morning. 
You need to sign this DNR.” I had to look around like, “You’re talk-
ing to me?” and he was like, “Yes, because I mean we’ve tried 
everything that we can possibly try, and I don’t see the reason why 
he should suffer any longer” or this and that, and he just went, and 
he was very short, and that is just how he was. And then I would 
see how he interacted with other families and it was nothing like 
how he interacted with me. I was like, okay, that’s it all right. So I 
looked at him and I told him my exact words. I say I don’t mean no 
harm, no disrespect, because, at the end of the day, he is still in 

“Basically, everyone, no matter race 
or ethnic background, having an equal 
opportunity to live healthy and receive the 
best healthcare there is.”

Health Equity Column: 
What is your Definition of Health Equity?

“He really did not know how to speak to 
me. He spoke to me as if I was illiterate 
and the sad thing about it is, I have 
several degrees, but I had to let him 
know that later on. I didn’t let him know 
anything. I would allow him to speak to 
me however he felt it at that moment 
because I wanted to be the one to let him 
know to stop judging me just by looking 
at me.”

http://www.NeonatologyToday.net
http://www.Twitter.com/NeoToday


“What is your call to action for the industry 
as we seek to eliminate health and racial 
inequities in perinatal and neonatal care?”
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a unit with my son. He still has access to my son. So I had to be 
very careful of the words I chose to give him, so I told him I said: 
“I don’t mean any disrespect to you, but can I please speak to the 
head doctor in charge of this unit, and I need to also speak with 
the actual director over the NICU.” 

And he was like, “What do you need that for, I’m trying to tell 
you…” I said, “Don’t worry about that. Thank you for your servic-
es, to thank you for everything you have done this far, but I need 
to speak with them.” So really, how he was thinking of me, that 
wasn’t the way he expected me to respond. So when the head 
doctor came out and the actual director over the NICU and, as I 
explained to them, I do not want any interactions with him. I don’t 
want him to have any more doings with my child as long as he is 
here. Nothing, period. And for them to respond to me the way they 
did, I wasn’t the first person he did that to. So that was an issue 
for me. So I had to call a meeting, and we sat around the table, 
and I was not playing with them at all. And that doctor, to this day, 
I can tell you he still works there, but his attitude is a 360. Every-
thing. I mean it’s a complete 360. I’m not there yet being so social 
with him at this point, but on a business level, when I do go to the 
NICU, of course, yes, you know, speak with him, but it’s very, very 
brief, but I could see the change in him. He had several trainings, 
and from my understanding, he’s still going through more training. 
Anything that comes up, he’s placed in there to take it, and he 
needs that because I told them I could have been someone else 
that actually took this a little further, and it would not have been 
nice. But I wanted to give them the opportunity to fix the issue 
internally before it gets out of hand. 

What is your call to action for the industry as we seek to elim-
inate health and racial inequities in perinatal and neonatal 
care?
Mandatory training and classes. That is the call of action. No 
questions. No way around that. They need more patients to do 
surveys and feedback. If a doctor or nurse’s name is mentioned 
in this feedback, they need to get them and put them in a class 
immediately. Let them know why they are put in this class. They 
can’t know the patient that named them because that can cause 

problems also, but once it is listed, the specific employee needs to 
enroll in the training. They need to be monitored at least for a few 
weeks, not just for one week because anyone can put on a show 
for just one week. If they don’t do these surveys or feedback, no-
body is going to say anything. For the people that do not have a 
voice or are afraid to express their feelings, that would be a way 
they can get how they are feeling out, it would be anonymous, 
but they can get the names out, and that is the only way it can be 
fixed. 

Disclosure: The authors have no disclosures.
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“So I had to call a meeting, and we sat 
around the table, and I was not playing with 
them at all. And that doctor, to this day, I can 
tell you he still works there, but his attitude 
is a 360. Everything. I mean it’s a complete 
360. I’m not there yet being so social with 
him at this point, but on a business level, 
when I do go to the NICU, of course, yes, 
you know, speak with him, but it’s very, very 
brief, but I could see the change in him.”

“Mandatory training and classes. That is the 
call of action. No questions. No way around 
that. They need more patients to do surveys 
and feedback. If a doctor or nurse’s name is 
mentioned in this feedback, they need to get 
them and put them in a class immediately. 
Let them know why they are put in this 
class.”
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About the Author:  Selena Tisdale-Shaw

Title: Executive Director/Founder

Organization: Eli Collins Foundation for Premature Babies

Short Bio: I am Selena Tisdale-Shaw, the Executive Direc-
tor/Founder of Eli Collins for Premature Babies. I am mar-
ried to a very supportive and loving husband, and I have two 
daughters and a granddaughter. I founded this organization 
in May 2016, after the death of my son Eli who was a micro 
preemie. He was born at 23 weeks 6 days, weighing 1 pound 
3 oz. He lived for five months. He died due to complications 
with his lungs. After several months of grieving and trying to 
get myself together, I established this non-profit organization 
to assist the families traveling on this journey. 

About the Author: Jenné Johns, MPH:

Title: President and Founder

Organization: President, Once Upon A Preemie www.onceupona-
preemie.com and Founder, Once Upon A Preemie Academy www.
onceuponapreemieacademy.com

Jenné Johns, MPH is President of Once Upon A Preemie, 
Founder of Once Upon A Preemie Academy, mother of a mi-
cropreemie, author, speaker, advocate, and national senior 
health equity leader.  Once Upon A Preemie is a non-profit 
organization with a two-part mission: 1.) to donate Once 
Upon A Preemie books to NICU families in under resourced 
communities, and 2.) lead virtual health and racial ethnic 
training programs and solutions to the neonatal and perina-
tal community through the Once Upon A Preemie Academy. 
Jenné provides speaking, strategic planning and consulta-
tion services for fortune 500 companies focused on preemie 
parent needs from a cultural lens and reading as a tool for 
growth, development, and bonding. Jenné is also a national 
senior health equity thought leader and has led solutions-
oriented health equity and quality improvement portfolios 
for the nations’ largest health insurance and managed care 
companies. 
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Kelly Welton, BA, RRT-NPS

For the past five years or so, I have been on a personal quest to 
find out what is in our food here in the U.S. Rewind to 1992, when 
I gave up artificial colors, flavors, sweeteners, fast food, junk food, 
and caffeine when I decided to get pregnant. I wanted my baby 
to have the best health advantage, so I cut all those things out of 
my diet.

That was before GMOs were introduced to the American food 
supply in 1996.

I will not debate the GMO topic here, but I will ask you to pause 
and think about diseases like metabolic syndrome, restless leg, 
fibromyalgia, leaky gut syndrome, and psoriasis.

Hardly anyone had these problems prior to 1996, and much fewer 
children. Now, watch TV for 5 minutes, and you cannot help but 
see multiple ads for new diseases and symptoms. Furthermore, 
people are noticing that what used to be solely adult diseases now 
affect more and more children. 

Moreover, although the moniker “Breast is best” has been around 
for a while, not all preterm or term infants can have human breast 
milk.  

As a result, companies have capitalized on the next best thing: 
cow’s milk. I recently watched a documentary on food allergies 
that spoke of how the American Dairy Council in the 1950s and 
60s decided that humans should consume the milk of another 
species. Lots and lots of milk. In addition, facts such as cow’s 
milk having twenty times the casein levels of human milk. The 
prevalence of allergies to milk, either due to the milk itself or the 
by-products of what the cow was fed that got into her milk. 

In the 60s, in certain parts of the country, the formula also symbol-
ized status. If you breastfed your baby, you were poor and could 
not afford formula.

Baby formula companies have long tried hard to make their formu-
la resemble human milk as closely as possible. At the same time, 
the product has to be shelf-stable when non-refrigerated, and the 
powdered form must be easy to reconstitute in water. These con-
veniences have resulted in many additives to their products.

Have you ever read the ingredients in the formula? Look at these 
ingredients;  would you feed this to your baby? 

Similac special care premature: 

Water, Nonfat Milk, Corn Syrup Solids, Medium-chain Triglycer-
ides, Lactose, Whey Protein Concentrate, Soy Oil, Coconut Oil. 
Less than 0.5% of C. Cohnii Oil, M. Alpina Oil, Beta-Carotene, 
Lutein, Calcium Phosphate, Ascorbic Acid, Potassium Citrate, 
Calcium Carbonate, Soy Lecithin, Monoglycerides, Magnesium 
Chloride, m-Inositol, Sodium Citrate, Carrageenan, Potassium 
Hydroxide, Ferrous Sulfate, Choline Bitartrate, Taurine, Choline 
Chloride, Niacinamide, L-Carnitine, Zinc Sulfate, Potassium Chlo-
ride, Salt, Potassium Phosphate, d-Alpha-Tocopheryl Acetate, 
Calcium Pantothenate, Vitamin A Palmitate, Cupric Sulfate, Ri-
boflavin, Thiamine Chloride Hydrochloride, Pyridoxine Hydro-
chloride, Folic Acid, Manganese Sulfate, Biotin, Phylloquinone, 
Sodium Selenate, Vitamin D3, Cyanocobalamin, and Nucleotides 
(Cytidine 5’-Monophosphate, Disodium Guanosine 5’-Monophos-
phate, Disodium Uridine 5’-Monophosphate, Adenosine 5’-Mono-
phosphate).

Enfamil : 

Corn syrup solids (47%), Vegetable oil, Casein hydrolysate, modi-
fied corn starch, mortierella alpina oil, scizochytrum sp oil, lacto-
bacillus rhamnosus, calcium citrate, calcium phosphate, potassi-
um chloride, potassium citrate, sodium citrate, calcium hydroxide, 
magnesium oxide, ferrous sulfate, zinc sulfate, cupric sulfate, 
manganese sulfate, sodium iodide, sodium selenite, choline chlo-
ride, ascorbic acid, niacinamide, calcium pantothenate, vitamin 
d3, thiamin hydrochloride, riboflavin, vitamin B6 hydrochloride, 
folic acid, vitamin K1, biotin, vitamin B12, inositol, vitamin A palmi-
tate, L- cystine, L -tyrosine, L -tryptophan, L-taurine, L-carnitine.  

“For the past five years or so, I have been 
on a personal quest to find out what is in our 
food here in the U.S. Rewind to 1992, when I 
gave up artificial colors, flavors, sweeteners, 
fast food, junk food, and caffeine when I 
decided to get pregnant. I wanted my baby 
to have the best health advantage, so I cut 
all those things out of my diet.”

Are We Making our Babies Sicker? 

“Baby formula companies have long tried 
hard to make their formula resemble human 
milk as closely as possible. At the same 
time, the product has to be shelf-stable 
when non-refrigerated, and the powdered 
form must be easy to reconstitute in water.”
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The first ingredient in Enfamil is essentially sugar! The general 
public is happy to read on the label that table sugar is not used but 
does not mention that corn syrup is essentially sugar and likely is 
GMO with traces of glyphosate. Is anyone testing? Similac con-
tains carrageenan, a substance banned in Europe. Both formulas, 
concocted by experts, contain very different ingredients. Why? 

Who decides that these babies need supplements not present in 
human milk? Most hospitals choose their formula brand by grant-
ing to the lowest bidder. In addition, there have been a few formula 
recalls over the years due to contamination. We all know breast 
is best and that certain situations warrant an exception: drug con-
tamination, mom unable to produce milk or feed/pump,  mastitis, 
and more. In these situations, how can we better feed our NICU 
babies? Perhaps we could call for more donor breast milk from 
moms with good diets and no contaminants. 

Human to human, as it was meant to be. Is it time? 

References:
1. https://www.similacrecall.com/us/en/home.html
2. https://www.shouselaw.com/torts/baby-formula-lawsuit/en-

famil-lawsuit/
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“Who decides that these babies need 
supplements not present in human milk? 
Most hospitals choose their formula brand 
by granting to the lowest bidder. In addition, 
there have been a few formula recalls over 
the years due to contamination.”
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Iranian village to a university professor in the United States of  America in this memoir. 
As a boy, his unruly behavior was sedated by scholastic challenges as a remedy. At age 
twelve, he left home for junior high school in a provincial capital. At first, a lack of  self-
esteem led him to stumble, but he soon found the courage to tackle his subjects with 
vigor. He became more curious about the world around him and began to yearn for a 
new life despite his financial limitations. Against all odds, he became one of  the top stu-
dents in Iran and earned a scholarship to study medicine in Europe. Even though he was 
culturally and socially naïve by European standards, an Italian family in Rome helped 
him thrive. The author never shied away from the challenges of  learning Italian, and the 
generosity of  Italy and its people became part and parcel of  his formative years. By the 
time he left for the United States of  America, he knew he could accomplish whatever he 
imagined.
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December 20, 2021 

Dear Dr. Sappenfield, 

As you know, the Fragile Infant Feeding Institute (FIFI) is now working 
closely with Loma Linda Publishing Company (LLPC) to continue 
ownership of FIFI Conference now in its 18th year.  USF Health has 
always supported FIFI and we will continue to refer to the expanded 
educational conference as the Fragile Infant Forums and 
Implementation of Standards (FIFI-S).  Dr. Joy Browne, Dr. Mitchell 
Goldstein, Dr. Erin Ross, Dr. Carol Jaeger, and Dr. Elba Fayard will co-
chair the conference.  

Dr. Goldstein is the CEO of Loma Linda Publishing Company (a not-for-
profit Delaware 501 (C) (3) corporation) and the Editor in Chief of 
Neonatology Today (a wholly-owned subsidiary of LLPC). Neonatology 
Today has featured the conference, provided coverage of the 
proceedings, and published conference abstracts for the past several 
years. 

We are delighted to continue the mission of educating clinicians on the 
most recent, evidence-based newborn care and practice in feeding 

http://www.NeonatologyToday.net
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Barb Himes, CD

In our work to advance infant-safe sleep practices and reduce 
mortality rates due to Sudden Unexpected Infant Death (SUID) 
and Sudden Infant Death Syndrome (SIDS), we are reminded of 
the importance of bereavement support during the holidays and 

the darker winter months and this season of awareness also re-
minds us of the value of grief support year-round. 

We continue to provide bereavement support to parents and fami-
lies through online groups and individual telephone support and 
by seeking to connect those grieving to additional resources. 

One area we have seen growing is peer-driven bereavement sup-
port by and for fathers. There are many private Facebook groups, 
books, blogs, and retreats (1) And in early January 2023, what is 
believed to be the first such podcast program in North America, 
Guys and Grief, will begin weekly broadcasts on Spotify and Ap-
ple Podcasts. 

The podcast is being hosted by three fathers whose existing 
friendships were strengthened by mutual support around preg-
nancy or infant loss. Brian Scruton and his wife lost their first child 
in January 2019, Brad Kogut and his wife suffered six miscarriag-
es over four years, with one successful pregnancy, and Brandon 
Thurman and his wife lost their daughter in 2019. None is a medi-
cal professional, and the program is designed to be approachable 
to the layperson. 

“A podcast can be a safe space for people to listen and grieve, 
and you can do it wherever you are,” Scruton says. 

A 2020 meta-study (2) of literature published between 2007 – 
2019 that evaluated grief and bereavement behaviors of fathers 
following the death of their child concluded that in Western societ-
ies, despite evolving gender roles over the years, “many fathers 
navigate loss through stoicism, self-isolation, and hard work.”

“We want to let dads know they are not alone and to help them 
grieve in the way that dads grieve,” Kogut says. “Group therapy is 
not for everyone.”

Father and Infant Loss Podcast:  Adding a New 
Resource for Bereavement Support  

First Candle's efforts to support families during their 
most difficult times and provide new answers to help 
other families avoid the tragedy of the loss of their baby 
are without parallel. 

“In our work to advance infant-safe sleep 
practices and reduce mortality rates due 
to Sudden Unexpected Infant Death (SUID) 
and Sudden Infant Death Syndrome (SIDS), 
we are reminded of the importance of 
bereavement support during the holidays 
and the darker winter months and this 
season of awareness also reminds us of 
the value of grief support year-round.”  

“We continue to provide bereavement 
support to parents and families through 
online groups and individual telephone 
support and by seeking to connect those 
grieving to additional resources.”  

http://www.firstcandle.org
http://www.firstcandle.org
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The program, at the outset, will include a discussion of general 
perceptions of paternal grief, with each host outlining his own be-
reavement experience around miscarriage and infant loss. Pod-
cast listeners will have the opportunity to submit questions and 
make requests for topics via email (guysandgrief@gmail.com) 
and the Facebook page. 

As the program format progresses, there will be guest speakers, 
lighter moments “when appropriate,” and a goal of developing a 
diverse community across generational, cultural, ethnic, and gen-
der-identifying spheres. 

There is also a hope that the program may provide health care 
providers and other existing sources of support for families with 
an additional resource for grieving fathers and extended family 
members as they cope with infant and child loss. 

Guys and grief can be accessed via Spotify, Facebook, Instagram, 
and Apple Podcast, and a link to the podcast will also be available 

on the First Candle website. 

References:
1. https://stillstandingmag.com/2018/06/17/dads-grieve-too-
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“The program, at the outset, will include 
a discussion of general perceptions of 
paternal grief, with each host outlining 
his own bereavement experience around 
miscarriage and infant loss. Podcast 
listeners will have the opportunity to submit 
questions and make requests for topics via 
email (guysandgrief@gmail.com) and the 
Facebook page. ”  

About First Candle

First Candle, based in New Canaan, CT, is a 501c (3) com-
mitted to eliminating Sudden Unexpected Infant Death while 
providing bereavement support for families who have suffered 
a loss. Sudden Unexpected Infant Death (SUID), which in-
cludes SIDS and Accidental Suffocation and Strangulation in 
Bed (ASSB), remains the leading cause of death for babies 
one month to one year of age, resulting in 3,500 infant deaths 
nationwide per year.
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Postpartum Revolution
@ANGELINASPICER

Neonatology Today's Digital Presence

Neonatology Today's now has a digital presence. The site 
is operational now and defines the future look of our digi-
tal web presence. By clicking on this https://www.neona-
tologytoday.org/web/., researchers can download individual 
manuscripts both in digital format and as part of the original 
PDF (print journal). While the PDF version of Neonatology 
Today will continue in its present form, we envision that the 
entire website will be migrated to this format in the next sev-
eral months. We encourage you to take a look, "kick the 
wheels," and let us know where we still need to improve.. 
We are working towards making the website more function-
al for subscribers, reviewers, authors and anyone else. Al-
though we have not yet applied for inclusion in the National 
Library of Medicine Database (Pub-Med), this new format 
meets several of the important metrics for this ultimate goal. 
As of December, 2020, NT has its own account with Cross-
Ref and will assign DOI to all published material.
As we indicated last month, we look forward to a number of 
new features as well. 

1.  An online submission portal: Submitting a manuscript on-
line will be easier than before. Rather than submitting by 
email, we will have a devoted online submission portal that 
will have the ability to handle any size manuscript and any 
number of graphics and other support files. We will have an 
online tracking system that will make it easier to track manu-
scripts in terms of where they are in the review process.

2.  Reviewers will be able to review the manuscript online. This 
portal will shorten the time from receipt of review to getting 
feedback to the submitting authors. 

3.  An archive search will be available for journals older than 
2012.

4.  A new section called news and views will enable the sub-
mission of commentary on publications from other journals 
or news sources. We anticipate that this will be available as 
soon as the site completes the beta phase

5.  Sponsors will be able to sign up directly on the website and 
submit content for both the digital and PDF issues of Neo-
natology Today.

Neonatology Today will continue to promote our Academic 
True Open Model (ATOM), never a charge to publish and 
never a charge to subscribe. 
If there are any questions about the new website, please 
email Dr. Chou directly at:
fu-sheng.chou@neonatologytoday.net

http://www.NeonatologyToday.net
http://www.Twitter.com/NeoToday
http://www.angelinaspicer.com      
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December 20, 2021 

Dear Dr. Sappenfield, 

As you know, the Fragile Infant Feeding Institute (FIFI) is now working 
closely with Loma Linda Publishing Company (LLPC) to continue 
ownership of FIFI Conference now in its 18th year.  USF Health has 
always supported FIFI and we will continue to refer to the expanded 
educational conference as the Fragile Infant Forums and 
Implementation of Standards (FIFI-S).  Dr. Joy Browne, Dr. Mitchell 
Goldstein, Dr. Erin Ross, Dr. Carol Jaeger, and Dr. Elba Fayard will co-
chair the conference.  

Dr. Goldstein is the CEO of Loma Linda Publishing Company (a not-for-
profit Delaware 501 (C) (3) corporation) and the Editor in Chief of 
Neonatology Today (a wholly-owned subsidiary of LLPC). Neonatology 
Today has featured the conference, provided coverage of the 
proceedings, and published conference abstracts for the past several 
years. 

We are delighted to continue the mission of educating clinicians on the 
most recent, evidence-based newborn care and practice in feeding 
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You can limit the spread of viruses
by wearing a mask, washing your
hands with soap & water, and using
alcohol-based hand sanitizer. 

Respiratory
Viruses:
What parents need to know
this RSV and flu season

www.nationalperinatal.org/rsv

Protecting your baby from 

RSV (Respiratory Syncytial Virus)
and flu infections affect the lungs
and can cause serious breathing
problems for children and babies.

Certain diagnoses can make children
and babies more vulnerable for serious
complications - including prematurity,
chronic lung disease, heart conditions.

Immunizations save lives. Stay up-
to-date with your family's flu and
COVID-19 vaccinations. This helps
stop the spread of deadly viruses.

Babies older than 6 months can get a
flu shot. There is no vaccine for RSV,
but monthly antibody shots during
RSV season can help protect them.

The fewer germs your baby is
exposed to, the less likely they are
to get sick. Limit visitors. Avoid
crowds. Stay away from sick people.

Position available for Neonatal Nurse Pretensioner (NNP) 
 
Excellent practice opportunity for a NNP in an established Los 
Angeles neonatal practice.  The Neonatal Hospitalist Group 
(NHG) is interviewing for an NNP to join the practice.  The 
practice includes four NICU’s in the Burbank and Glendale 
area.  Call is from home with excellent work life balance. If you 
are interested, please email Robert Gall, MD, at 
robertgallmd@gmail.com. 

New subscribers are always welcome! 

NEONATOLOGY TODAY
To sign up for a free monthly subscription,  
just click on this box to go directly to our 

subscription page

http://www.NeonatologyToday.net
http://neonatologytoday.net
http://www.Twitter.com/NeoToday
mailto:robertgallmd%40gmail.com?subject=
https://marketingsuite.verticalresponse.com/s/websitesignupform45079976739216


The first and only virtual training academy focused on delivering health and racial equity educational
programs for perinatal and neonatal healthcare professionals. Our purpose is to raise awareness
and offer real-time solutions for addressing health and racial equity.

ONCE UPON A PREEMIE ACADEMY

Continuing Education Partner, paclac.org/continuing-education

eLearning Courses

Health and Racial Equity + On-Demand Continuing Education

Meet Our Faculty

+ Deidre McDaniel, MSW, LCSW 
Health Equity Resources and Strategies

+ Dalia Feltman, MD, MA, FAAP
Univ. of Chicago Pritzker School of Medicine

+ Jenné Johns, MPH 
Once Upon A Preemie Academy

+ Terri Major- Kincade, MD, MPH
Pediatrician and Neonatologist

+ Chavis A. Patterson, Ph.D. 
Children’s Hospital of Philadelphia

+ Shanté Nixon
Connect2NICU

+ Ashley Randolph 
Glo Preemies

+ Dawn Godbolt, Ph.D. 
National Birth Equity Collaborative

Health and Racial in the NICU

REGISTER TODAY 
OnceUponAPreemieAcademy.com

http://OnceUponAPreemieAcademy.com


Raising Global Awareness of RSV 
 
Global awareness about respiratory syncytial virus (RSV) is lacking. RSV is a relatively unknown 
virus that causes respiratory tract infections. It is currently the second leading cause of death – 
after malaria – during infancy in low- and middle-income countries. 
 
The RSV Research Group from professor Louis Bont, pediatric infectious disease specialist in the 
University Medical Centre Utrecht, the Netherlands, has recently launched an RSV Mortality 
Awareness Campaign during the 5th RSV Vaccines for the World Conference in Accra, Ghana. 
 
They have produced a personal video entitled “Why we should all know about RSV” about 
Simone van Wyck, a mother who lost her son due to RSV. The video is available at 
www.rsvgold.com/awareness and can also be watched using the QR code on this page. Please 
share the video with your colleagues, family, and friends to help raise awareness about this 
global health problem. 

 
 

 
 

 
The RSV awareness video was produced in collaboration with the Bill & Melinda Gates Foundation 

http://www.rsvgoid.com/awareness
http://rsvgold.com


Thirteen-year-old Emily Rose Shane was tragically murdered on April 3, 2010 on 
Pacific Coast Highway in Malibu, CA. Our foundation exists to honor her memory.

Each year, the Emily Shane Foundation SEA(Successful Educational Achievement) 
Program provides academic and mentoring support to over 100 disadvantaged middle 
school students who risk failure and have no other recourse. We have served over 700 

children across Los Angeles since our inception in the spring of 2012. Due to the 
COVID-19 outbreak, our work is in jeopardy, and the need for our work is greatly 

increased. The media has highlighted the dire impact online learning has caused for the 
very population we serve; those less fortunate. We need your help now more than 

ever to ensure another child is not left behind. 

 Make a Difference in the Life of  a Student in Need Today! 
Please visit emilyshane.org

Sponsor a Child in the SEA Program
The average cost for the program to provide a mentor/ tutor for one child is listed below.

1 session_____________________________$15

1 week ______________________________$30

1 month_____________________________$120 

1 semester____________________________$540 

1 year_______________________________$1,080 

Middle School_________________________$3,240

The Emily Shane Foundation is a 501(c)3 nonprofit charity, Tax id # 27-3789582. Our flagship SEA (Successful Educational Achievement) 
Program is a unique educational initiative that provides essential mentoring/tutoring to disadvantaged middle school children across Los 

Angeles and Ventura counties. All proceeds directly fund the SEA Program, making a difference in the lives of the students we serve. 

http://emilyshane.org


Considerations for Reducing Maternal Mortality
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Elizabeth Filipovich, MPH

Maternal mortality in the United States 
is on the rise and has been for the past 
several decades. This trend stands out 
as other high-income countries, like the 
United Kingdom and Canada, have lower 

maternal mortality rates. Birthing people in 
the United States now experience worse 
mortality rates than the prior two genera-
tions. Maternal mortality ratios, or deaths 
per 100,00 live births, are used to illustrate 
the massive racial disparities among birth-
ing people. Non-Hispanic Black birthing 
people have pregnancy-related mortality 
rates nearly 3x that of their white counter-
parts.

The Centers for Disease Control defines 
maternal mortality as “the death of a wom-
an during pregnancy, at delivery, or soon 
after delivery.” Maternal deaths are further 
divided into two categories: pregnancy-
related and pregnancy-associated deaths. 
Pregnancy-related deaths are defined as 
“the death of a woman while pregnant or 
within one year of the end of pregnancy, 
regardless of the outcome, duration, or 
site of pregnancy, from any cause related 
to or aggravated by the pregnancy or its 
management but not from accidental or 
incidental causes.”

Pregnancy-associated but not related 
deaths are “the death of a woman while 
pregnant or within one year of pregnancy 
from a cause or cause unrelated to preg-
nancy. Often, when maternal mortality 
is researched and discussed, the body 
of work emphasizes pregnancy-related 
deaths. For example, the statistics used in 
the above paragraph reference pregnan-
cy-related deaths exclusively. However, a 
better understanding of factors contribut-

ing to many accidental, pregnancy-associ-
ated but not related deaths is essential for 
effective methods to reduce the number 
of maternal deaths in the United States, 
regardless of cause or manner of death.

Well-documented maternal death causes 
include hemorrhage, cardiomyopathy, 
or other cardiac causes, and worsening 
underlying conditions or other medical 
causes often deemed pregnancy-related. 
Equally important are other causes of 
death, including accidental poisonings 
or overdoses, maternal suicides, or ho-
micides. These are pregnancy-associ-
ated, not related, or not directly caused 
or exacerbated by pregnancy. The many 
touchpoints of care in the perinatal period 
provide opportunities for intervention and 
opportunities for improved perinatal care, 
particularly for birthing people who have a 
history of substance use disorder (SUD), 
history of anxiety, depression, or other 
mood disorders, or families who may be 
at risk for violence, instability, or other sig-
nificant hardship.

The National Perinatal Association 
(NPA)is an interdisciplinary organiza-
tion that strives to be a leading voice for 
perinatal care in the United States. Our 
diverse membership is comprised of 
healthcare providers, parents & caregiv-
ers, educators, and service providers, 
all driven by their desire to give voice to 
and support babies and families at risk 
across the country. 

Members of the NPA write a regular 
peer-reviewed  column in Neonatology 
Today.

“Maternal mortality in the 
United States is on the 
rise and has been for the 
past several decades. This 
trend stands out as other 
high-income countries, 
like the United Kingdom 
and Canada, have lower 
maternal mortality rates.” 

“The Centers for Disease 
Control defines maternal 
mortality as “the death of a 
woman during pregnancy, 
at delivery, or soon after 
delivery.” Maternal deaths 
are further divided into two 
categories: pregnancy-
related and pregnancy-
associated deaths.” 

“Well-documented 
maternal death causes 
include hemorrhage, 
cardiomyopathy, or other 
cardiac causes, and 
worsening underlying 
conditions or other 
medical causes often 
deemed pregnancy-
related. Equally important 
are other causes of death, 
including accidental 
poisonings or overdoses, 
maternal suicides, or 
homicides.” 

http://www.NeonatologyToday.net
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Statewide and local Maternal Mortality Review Committees 
(MMRC) are convened to examine maternal death trends by 
comprehensively reviewing deaths that occur during or within one 
year of pregnancy. MMRCs are multidisciplinary and include rep-
resentatives from a spectrum of perinatal care providers, includ-
ing public health, obstetrics, maternal-fetal medicine, pediatrics, 
nursing, midwifery, community health organizations, mental and 
behavioral health, and patient/family advocacy groups. MMRCs 
meet to discuss cases and collaboratively create evidence-based 
recommendations to prevent future deaths. MMRCs provide criti-
cal evidence for legislatures, health systems, and public health 
leaders to endorse safety bundles and new laws to prevent future 
deaths.

While MMRCs retrospectively review maternal deaths to under-
stand preventable causes of these deaths further, providers and 
clinicians across all disciplines, as well as the public, can proac-
tively impact the alarming rate of maternal deaths in this country. 
Neonatal care providers have a critical role. Despite becoming 
increasingly standard practice to have postpartum follow-up visits 
before four weeks postpartum, this is not universally implement-
ed. Even if a postpartum follow-up is scheduled, not all birthing 
people attend a follow-up visit, as evidenced by several stud-
ies documenting that 11-46% do not attend a postpartum visit. 
However, well-child visits are very well attended by postpartum 
people. By capitalizing on the touchpoint of the well-child visits, 
providers capture an opportunity for assessment and potential re-
ferral or intervention.

Neonatal providers can contribute to reducing maternal mortality 
in several ways. Pediatric and family providers are often left out of 
the conversation, but the reality is that many providers for infants 
have more touchpoints with birthing people in the postpartum 
period than their prenatal providers. Pediatric visits for neonates 
and infants provide the opportunity for intervention that begins 
with a thorough assessment of the birthing person and include 
awareness of resources available to provide to patients, as well 
as understanding that wellness is facilitated by a host of factors 
extend beyond the physical health of the patient.

The scope of this newsletter article is not broad enough for the 
depth of discussion,  but rather draws attention to how social de-
terminants of health contribute to maternal deaths and how pro-
viders can continue to care for their patients by addressing them. 
Providers should attempt to understand the environment of each 
family. By exploring significant relationships, one can understand 

the birthing person’s support systems, the likelihood of experi-
encing violence, housing circumstances, income stability, etc. By 
connecting identified birthing persons to support services and re-
sources and following up on successive pediatric visits, perinatal 
providers can reduce maternal mortality. For more information 
on perinatal mood disorders, perinatal substance use, and many 
other resources for providers and families, please visit National-
Perinatal.org.

About the author:

Elizabeth Filipovich, MPH, is a public health program administra-
tor  from Pennsylvania. She obtained her MPH  in Maternal and 
Child Health from George Washington University and serves on 
the NPA Board of Directors as the VP of Programming.

Disclosure: The National Perinatal Association www.nationalperina-
tal.org is a 501c3 organization that provides education and advocacy 
around issues affecting the health of mothers, babies, and families.
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“For more information on perinatal mood 
disorders, perinatal substance use, and 
many other resources for providers and 
families, please visit NationalPerinatal.org”“MRCs meet to discuss cases and 

collaboratively create evidence-based 
recommendations to prevent future 
deaths. MMRCs provide critical evidence 
for legislatures, health systems, and 
public health leaders to endorse safety 
bundles and new laws to prevent future 
deaths.”
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Respiratory
Syncytial Virus:
How you can advocate for
babies this RSV season

*See the NPA's evidence-based guidelines at 

Rx

Track national data and trends 
at the CDC's website 
www.cdc.gov/rsv

Advocate broader insurance
coverage for palivizumab
prophylaxis so more babies
can be protected *

Teach families how
to protect  

Identify the babies at
greatest risk

including those
with CLD, BPD, CF,
and heart conditions

 

their babies from
 respiratory infections  

 

Use your best
clinical judgement  

when prescribing
RSV prophylaxis

Tell insurers 
what families need  

and provide the
supporting evidence 

www.nationalperinatal.org/rsv

Here's what you need to
watch for this RSV season

www.nationalperinatal.org/rsv

Respiratory Syncytial Virus 

R
S
V

eally
erious 
irus

RSV can be deadly. If your baby has
these symptoms, don't wait.
Call your doctor 
and meet them at 
the hospital.

Coughing that gets
worse and worse

Breathing that causes
their  ribcage to "cave-in"

Rapid breathing 
and wheezing 

Bluish skin, lips,
or fingertips

Thick yellow, green,
or grey mucus

that clogs their nose 
and lungs, making it 

hard to breathe

101°

Fever that is more than
101° Fahrenheit

which is especially
dangerous for babies
younger that 3 months

http://www.NeonatologyToday.net


Respiratory Viruses:
Protecting your baby and family from 

You can limit the spread of viruses by wearing a mask, 
washing your hands with soap & water, using an 
alcohol-based hand sanitizer, and getting vaccinated. 

What parents need to know this RSV and flu season

www.nationalperinatal.org/rsv

Like COVID-19, RSV (Respiratory Syncytial Virus) and flu 
affect the lungs and can cause serious breathing problems 
for children and babies. Talk to your family about the risks.

Certain diagnoses can make children and babies more vulnerable
for serious complications from respiratory viruses 
- including prematurity, chronic lung disease, and heart conditions.

Immunizations save lives. Stay up-to-date with your family's 
flu vaccinations and COVID-19 boosters. This helps our
community stay safe by stopping the spread of deadly viruses. 

Babies older than 6 months can get a flu shot and COVID-19
vaccinations. There is no vaccine for RSV, but monthly 
antibody shots during RSV season can help protect them.

The fewer germs your baby is exposed to, the less likely they
are to get sick. Let people know you need their help to stay well. 
Limit visitors. Avoid crowds. Stay away from sick people.

WE CAN HELP PROTECT EACH OTHER.

http://www.nationalperinatal.org/rsv
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Loma Linda Publishing Company  Phone: +1 (302) 313-9984  
c/o Mitchell Goldstein, MD, MBA Fax: +1 (888) 305-1431 
Division of Neonatology 
11175 Campus Street, Suite 11121 Website: NeonatologyToday.org 
Loma Linda, CA 92350  Email: lomalindapublishingcompany@gmail.com 

December 20, 2021 

Dear Dr. Sappenfield, 

As you know, the Fragile Infant Feeding Institute (FIFI) is now working 
closely with Loma Linda Publishing Company (LLPC) to continue 
ownership of FIFI Conference now in its 18th year.  USF Health has 
always supported FIFI and we will continue to refer to the expanded 
educational conference as the Fragile Infant Forums and 
Implementation of Standards (FIFI-S).  Dr. Joy Browne, Dr. Mitchell 
Goldstein, Dr. Erin Ross, Dr. Carol Jaeger, and Dr. Elba Fayard will co-
chair the conference.  

Dr. Goldstein is the CEO of Loma Linda Publishing Company (a not-for-
profit Delaware 501 (C) (3) corporation) and the Editor in Chief of 
Neonatology Today (a wholly-owned subsidiary of LLPC). Neonatology 
Today has featured the conference, provided coverage of the 
proceedings, and published conference abstracts for the past several 
years. 

We are delighted to continue the mission of educating clinicians on the 
most recent, evidence-based newborn care and practice in feeding 

http://www.NeonatologyToday.net
http://www.nationalperinatal.org/rsv
http://NATIONALPERINATAL.org/psychologists


The Gap Baby: 
An RSV Story

 
 

 
 

FCC Taskforce Webinar
March 16, 11-12:30 PT
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Professor of Pediatrics
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Importance of NICU discharge
guidelines and standards

Using technology to provide early and consistent discharge
education to NICU Families
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Postpartum Revolution
@ANGELINASPICER

Readers can also follow

NEONATOLOGY TODAY
via our Twitter Feed

@NEOTODAY

RSV:

Infants under age 1

Kids under age 5 
experience

LEARN MORE

RSV is the 
leading cause of 
hospitalization 

16x more likely 
to get RSV than 
the flu

500,000 emergency 
room visits for RSV 
each year

57,000 
hospitalizations 
for RSV each year

a highly contagious seasonal virus 
that causes respiratory infections 

such as pneumonia and bronchiolitis

DID YOU KNOW?

Respiratory Syncytial Virus

http://www.infanthealth.org/videos/2019/7/the-gap-baby-an-rsv-story
http://www.infanthealth.org/videos/2019/7/the-gap-baby-an-rsv-story
https://stanforduniversity.qualtrics.com/jfe/form/SV_7QmVtGvnETQEJ3o?jfefe=new
http://www.NeonatologyToday.net
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http://www.Twitter.com/NeoToday
https://www.infanthealth.org/rsv-1
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Book Description 
 
Recent developments in diagnostic and therapeutic aspects of cardiac and neonatal issues have advanced the care of the 
newborn. To achieve excellence in cardiac care, however, close interaction and collaboration of the pediatric cardiologists 
with neonatologists, pediatricians, general/family practitioners (who care for children), anesthesiologists, cardiac surgeons, 
pediatric cardiac intensivists, and other subspecialty pediatricians is mandatory. This book provides the reader with up-to-
date evidence-based information in three major areas of neonatology and prenatal and neonatal cardiology. First, it provides 
an overview of advances in the disciplines of neonatology, prenatal and neonatal cardiology, and neonatal cardiac surgery in 
making early diagnosis and offering treatment options. Secondly, it presents a multidisciplinary approach to managing 
infants with congenital heart defects. Finally, it provides evidence-based therapeutic approaches to successfully treat the 
fetus and the newborn with important neonatal issues and congenital cardiac lesions. This first volume specifically explores 
issues related to perinatal circulation, the fetus, ethics, changes in oxygen saturations at birth, and pulse oximetry screening, 
diagnosis, and management. 
 
 
About the Editors 
 
Dr P. Syamasundar Rao, MD, DCH, FAAP, FACC, FSCAI, is Professor of Pediatrics and Medicine and Emeritus Chief of 
Pediatric Cardiology at the University of Texas-Houston Medical School. He received his medical degree from Andhra 
Medical College, India, and subsequently received post-graduate training both in India and the USA before joining the 
faculty at the Medical College of Georgia, USA, in 1972. He has also served as Chairman of Pediatrics at King Faisal Specialist 
Hospital and Research Center, Saudi Arabia, and Professor and Director of the Division of Pediatric Cardiology at the 
University of Wisconsin and St. Louis University, USA. He has authored 400 papers, 16 books and 150 book chapters, and is 
a recipient of numerous honors and awards. 
 
Dr Dharmapuri Vidyasagar, MD, MSc, FAAP, FCCM, PhD (Hon), is currently Professor Emeritus in Pediatrics at the 
University of Illinois, Chicago, where he served as Professor of Pediatrics for four decades. He is a graduate of Osmania 
Medical College, India. He has published over 250 papers and authored several books with a focus on prematurity, neonatal 
pulmonary diseases and neonatal ventilation. His goal is to reduce neonatal mortality in the USA and around the world, and 
he has received multiple awards and honors including the Ellis Island Award. 
 
 
A Multidisciplinary Approach to Perinatal Cardiology Volume 1 is available now in Hardback from the 
Cambridge Scholars website, where you can also access a free 30-page sample. 
 
 

https://www.cambridgescholars.com/product/978-1-5275-6722-1
https://www.cambridgescholars.com/resources/pdfs/978-1-5275-6722-1-sample.pdf
https://www.cambridgescholars.com/


Caring for Pregnant Patients & Their Families:
Providing Psychosocial Support During 
Pregnancy, Labor and Delivery

Online L&D Staff 
Education Program

www.myperinatalnetwork.org

Continuing education credits provided by



•  WHO SHOULD TAKE THE PROGRAM? This program is designed for both office and hospital staff in all disciplines 
that interact with pregnant patients and their families. A key focus is recognizing risk factors for perinatal 
mood and anxiety disorders, and mitigating their impact through provision of trauma-informed care.

•  WHY TAKE THE PROGRAM?  Families will benefit when staff have improved skills, through enhanced parental 
resilience and better mental health, and improved parent-baby bonding leading to better developmental 
outcomes for babies. Benefits to staff include improved skills in communicating with patients; improved
teamwork, engagement and staff morale; reduced burnout, and reduced staff turnover.   

•  HOW DOES THE PROGRAM ACHIEVE ITS GOALS?  Program content is representative of best practices, engaging 
and story-driven, resource-rich, and developed by a unique interprofessional collaboration of obstetric and 
neonatal professionals and patients. The program presents practical tips and an abundance of clinical 
information that together provide solutions to the emotional needs of expectant and new parents.

•  HOW WAS THE PROGRAM DEVELOPED?  This program was developed through collaboration among three 
organizations: a multidisciplinary group of professionals from the National Perinatal Association and Patient 
+ Family Care, and parents from the NICU Parent Network. The six courses represent the different stages 
of pregnancy (antepartum, intrapartum, postpartum), as well as perinatal mood and anxiety disorders, 
communication techniques, and staff support.

•  Describe principles of trauma-informed care as standards underlying all 
   communication during provision of maternity care in both inpatient and 
   outpatient settings. 

• Identify risk factors, signs, and symptoms of perinatal mood and anxiety disorders; 
  describe treatment options. 

• Define ways to support pregnant patients with high-risk conditions during the 
  antepartum period.

• Describe obstetric violence, including ways that providers may contribute to a patient’s 
  experience of maternity care as being traumatic; equally describe ways providers can 
  mitigate obstetric trauma.

• Describe the importance of providing psychosocial support to women and their 
   families in times of pregnancy loss and fetal and infant death.

• Define the Fourth Trimester, and identify the key areas for providing psychosocial 
  support to women during the postpartum period.

• Identify signs and symptoms of burnout as well as their ill effects, and describe both 
  individual and systemic methods for reducing burnout in maternity care staff.

About the Program

Program Objectives

Continuing education credits will be provided for physicians, clinic and bedside nurses, 
social workers, psychologists, and licensed marriage and family therapists. CEUs will 
be provided by Perinatal Advisory Council: Leadership, Advocacy, and Consultation.



PROGRAM Content
COMMUNICATION SKILLS     CEUs offered: 1

Cost
• RNs: $10/CEU; $60 for the full program
• Physicians, licensed clinical social workers (LCSWs), licensed marriage and family therapists (LMFTs):  
  $35/CEU; $210 for the full program

• Although PACLAC cannot award CEs for certified nurse midwives, they can submit certificates to their own  
  professional organization to request credit. $35/CEU; $210 for the full program

  Contact help@myperinatalnetwork.org to learn more.

Learn principles of trauma-informed care, use of universal precautions, how to support LGBTQ patients, 
obtaining informed consent, engaging in joint decision-making, delivering bad news, dealing with 
challenging patients.

Faculty: Amina White, MD, MA, Clinical Associate Professor, Department of OB/Gyn, University of North Carolina, Chapel Hill, 
NC; Sue Hall, MD, MSW, FAAP, St. John’s Regional Medical Center, Oxnard, CA; Karen Saxer, CNM, MSN, University of North Carolina 
Maternal-Fetal Medicine, UNC Women’s Hospital, Chapel Hill, NC; Tracy Pella, Co-Founder & President, Connected Forever, Tecumseh, NE.

PROVIDING ANTEPARTUM SUPPORT     CEUs offered: 1
Identify psychosocial challenges facing high risk OB patients, and define how to provide support for 
them, whether they are inpatient or outpatient. Recognize when palliative care is a reasonable option 
to present to pregnant patients and their families.

Faculty: Amina White, MD, MA, Clinical Associate Professor, Department of OB/Gyn, University of North Carolina, Chapel Hill, NC;   
Sue Hall, MD, MSW, FAAP, neonatologist at St. John’s Regional Medical Center, Oxnard, CA; Angela Davids, Founder of 
Keep ‘Em Cookin’, Baltimore, MD; Erin Thatcher, BA, Founder and Executive Director of The PPROM Foundation, Denver, CO.

PERINATAL MOOD AND  ANXIETY DISORDERS     CEUs offered: 1
Identify risk factors for and differential diagnosis of PMADs (perinatal mood and anxiety disorders), 
particularly perinatal depression and/or anxiety and posttraumatic stress syndrome. Learn the adverse 
effects of maternal depression on infant and child development, and the importance of screening for 
and treating PMADs. 

Faculty: Linda Baker, PsyD, psychologist at Unstuck Therapy, LLC, Denver, CO; Sue Hall, MD, MSW, FAAP, neonatologist at St. John’s 
Regional Medical Center, Oxnard, CA; Angela Davids, Founder of Keep ‘Em Cookin’, Baltimore, MD; Brittany Boet, Founder of Bryce’s 
NICU Project, San Antonio, TX.

PROVIDING INTRAPARTUM SUPPORT     CEUs offered: 1
Describe how to manage patient expectations for labor and delivery including pain management; 
identify examples of obstetric violence, including identification of provider factors that may increase 
patients’ experience of trauma; learn how to mitigate patients’ trauma, and how to provide support 
during the process of labor and delivery.

Faculty: Sara Detlefs, MD, Fellow in Maternal-Fetal Medicine, Baylor College of Medicine, Houston, TX; Jerry Ballas, MD, MPH, 
Associate Clinical Professor, UCSD Health System, Maternal-Fetal Medicine, Department of Obstetrics, Gynecology and Reproductive 
Sciences, University of California at San Diego, San Diego, CA; MaryLou Martin, MSN, RNC-NIC, CKC, Women’s and Children’s Services 
Nurse Educator, McLeod Regional Medical Center, McLeod, SC; Claire Hartman, RN, IBCLC, Labor & Delivery, University of North 
Carolina Hospital, Chapel Hill, NC; Crystal Duffy, Author of Twin To Twin (from High Risk Pregnancy to Happy Family), and NICU Parent 
Advisor, Houston, TX; Erin Thatcher, Founder and Executive Director of The PPROM Foundation, Denver, CO.

Providing Postpartum Support       CEUs offered: 1
Define the 4th Trimester and the importance of follow-up especially for high risk and minority patients, 
learn to recognize risk factors for traumatic birth experience and how to discuss patients’ experiences 
postpartum; describe the application of trauma-informed care during this period, including support for 
patients who are breastfeeding and those whose babies don’t get to go home with them.

Faculty: Amanda Brown, CNM, University of North Carolina Hospital, Chapel Hill, NC; ; Sue Hall, MD, MSW, FAAP, neonatologist at 
St. John’s Regional Medical Center, Oxnard, CA; Crystal Duffy, Author of Twin To Twin (from High Risk Pregnancy to Happy Family), 
and NICU Parent Advisor, Houston, TX.

Supporting Staff as They Support Families       CEUs offered: 1
Define burnout and compassion fatigue; identify the risks of secondary traumatic stress syndrome to 
obstetric staff; describe adverse impacts of bullying among staff; identify the importance of both work-
life balance and staff support.

Faculty: Cheryl Milford, EdS, Consulting NICU and Developmental Psychologist, Director of Development, National Perinatal 
Association, Huntington Beach, CA; Sue Hall, MD, MSW, FAAP, neonatologist at St. John’s Regional Medical Center, Oxnard, CA; Erin 
Thatcher, BA, Founder and Executive Director, The PPROM Foundation, Denver, CO

mailto:help%40myperinatalnetwork.org?subject=


Faculty
Linda Baker, PsyD
Psychologist at Unstuck Therapy, LLC, Denver, CO.

Claire Hartman, RN, IBCLC
Labor & Delivery, University of North Carolina Hospital, 
Chapel Hill, NC.

Cheryl Milford, EdS. 
Former NICU and Developmental psychologist, in memoriam.

Sue L. Hall, MD, MSW, FAAP
Neonatologist, Ventura, CA.

Jerasimos (Jerry) Ballas, MD, MPH
Associate Clinical Professor, UCSD Health System, Maternal-
Fetal Medicine, Department of Obstetrics, Gynecology 
and Reproductive Sciences, University of California at San 
Diego, San Diego, CA.

Amanda Brown, CNM, MSN, MPH
University of North Carolina-Chapel Hill Hospitals, Chapel 
Hill, NC.

Karen Saxer, CNM, MSN
University of North Carolina Maternal-Fetal Medicine, UNC 
Women’s Hospital, Chapel Hill, NC.

Cancellations and Refunds
• For Individual Subscribers: 
        • If you elect to take only one course, there will be no cancellations or refunds after you have started the course.

        • If you elect to take more than one course and pay in advance, there will be no cancellations or refunds after 
          payment has been made unless a written request is sent to help@myperinatalnetwork.com and individually 
          approved.

• For Institutional Subscribers:
        • After we are in possession of a signed contract by an authorized agent of the hospital and the program fees have been 
           paid, a 50% refund of the amount paid will be given if we are in receipt of a written request to cancel at least 14 (fourteen) 
          days prior to the scheduled start date for your hospital’s online program.

        • Refunds will not be given for staff members who neglect to start the program. Also, no refunds for those who start the 
          program, but do not complete all 6 courses within the time frame allotted.

For Physicians: This activity has been planned and implemented in accordance with the Institute for Medical 
Quality and the California Medical Association’s CME Accreditation Standards (IMQ/CMA) through the Joint Pro-
vidership of the Perinatal Advisory Council: Leadership, Advocacy and Consultation (PAC/LAC) and the National 
Perinatal Association. PAC/LAC is accredited by the Institute for Medical Quality/California Medical Association 
(IMQ/CMA) to provide continuing education for physicians. PAC/LAC takes responsibility for the content, quality 
and scientific integrity of this CME activity. PAC/LAC designates this activity for a maximum of 6 AMA PRA Category 
1 Credit(s)TM. Physicians should only claim credit commensurate with the extent of their participation in the activity. 
This credit may also be applied to the CMA Certification in Continuing Medical Education. 

For Nurses: The Perinatal Advisory Council: Leadership, Advocacy and Consultation (PAC/LAC) is an approved 
provider by the California Board of Registered Nursing Provider CEP 5862.  When taken as a whole, this program 
is approved for 7 contact hours of continuing education credit.

For CAMFT: Perinatal Advisory Council: Leadership, Advocacy, and Consultation (PAC/LAC) is approved by 
the California Association of Marriage and Family Therapists to sponsor continuing education for LMFTs and 
LCSWs. CE Provider #128542. PAC/LAC maintains responsibility for the program and its content. Program 
meets the qualifications for 6 hours of continuing education credit for LMFTs and LCSWs as required by the 
California Board of Behavioral Sciences. You can reach us at help@myperinatalnetwork.org.

Follow us online at @MyNICUNetwork

www.myperinatalnetwork.org       Phone: 805-372-1730

Sara Detlefs, MD
Fellow in Maternal-Fetal Medicine, Baylor College of Medicine, 
Houston, TX. 

MaryLou Martin, MSN, RNC-NIC, CKC
Women’s and Children’s Services Nurse Educator, McLeod 
Regional Medical Center, McLeod, SC.

Amina White, MD, MA
Clinical Associate Professor, Department of Obstetrics and 
Gynecology, University of North Carolina, Chapel Hill, NC.

Parent/Patient Contributers:
Brittany Boet
Founder, Bryce’s NICU Project, San Antonio, TX.

Angela Davids 
Founder, Keep ‘Em Cookin’, Baltimore, MD.

Crystal Duffy
Author of Twin To Twin (from High Risk Pregnancy to Happy 
Family), and NICU Parent Advisor, Houston, TX.

Tracy Pella, MA 
Co-Founder and President, Connected Forever, Tecumseh, NE.

Erin Thatcher, BA 
Founder and Executive Director, The PPROM Foundation, 
Denver, CO.

http://www.myperintalnetwork.org
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Both parents and providers 
are confronting significant...

We encourage families and clinicians to 
remain diligent in learning up-to-date evidence.
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among VLBW decreased from 16.7% in 
pre-EHR era to 14% in post-EHR era. 
Among babies born less than 1,500 grams, 
rates of  necrotizing enterocolitis and cystic 
periventricular leukomalacia, were not 
significantly  affected (Table 2).  Retinopathy 
of  Prematurity  rate was significantly 
reduced from 28% to 26%, with a P-value 
of  0.0045. In the Extreme Low Birth Weight 
group, there was a decrease in mortality 
rate from 23% to 18.6% with a P-value of 
0.0268, and an increase in CLD rate (Table 
3). However,  infection control data showed 
improvement where CLABSI was 3.8% vs 
3%, with a P-value of  0.7, VAP 2.1% vs 
1.6%, with a P-value of  0.08, and CONs 
infection 2.1 vs 0.93%, with a P-value of 
0.03 (Table 4).

Discussion

Several studies have been conducted in 
ambulatory  services and less intensive 
areas, assessing the information flow and 
logistics of  electronic health care records on 
the quality  of  work performance.12,13 These 
studies claimed that the patient-related 
outcomes were better in adult patients, with 
enhanced overall patient care, less ordered 
medications and lab requests. Cordero et al 
demonstrated the advantage of  remote 
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2013-2014
(342)

2015-2016
(433)

P-Value

%%

P-Value

Mortality 23 18.6 0.0268

CLD 11.8 20.25 0.0130

Pneumothorax 5.1 5.85 0.2806

Late Onset Bacterial Sepsis 20.1 20.4 0.6420

CONS 8.2 10.4 0.3221

IVH 19.2 22.2 0.4930

ROP 35.6 33 0.0045

Cystic PVL 3.2 4.5 0.0705

NEC 8.4 8.4 0.2015

Average Length of Stay in NICU 58±63 52.5±40 0.139

Table 4.  Infection RateTable 4.  Infection RateTable 4.  Infection RateTable 4.  Infection Rate

Rate*Rate* P-Value

2013-2014 2015-2016

P-Value

CLABSI 3.8 3 0.7

VAP 2.1 1.6 0.08

LOS 3.7 2.2 0.04

CONS 2.1 0.93 0.03

* Rate = Number of cases / Number of patient days X 1000* Rate = Number of cases / Number of patient days X 1000* Rate = Number of cases / Number of patient days X 1000* Rate = Number of cases / Number of patient days X 1000

Figure 1. Overall Clinical Outcome Before and After EHS.

1.25

www.nucdf.org |  Phone:  (626)  578-0833

The National Urea Cycle Disorders Foundation The NUCDF is a non-profit organization 
dedicated to the identification, treatment 
and cure of urea cycle disorders. NUCDF 
is a nationally-recognized resource of 
information and education for families 
and healthcare professionals.

“Based on the available 
literature,12,13 longer 
duration assessment is not 
an impact factor. In a 
cross-sectional study, Li 
Zhou et al, found no 
association between 
duration of using an EHR 
and improved performance 
with respect to quality of 
care. Intensifying the use 
of key EHR features, such 
as clinical decision 
support, may be needed to 
realize quality 
improvement from EHRs”

Readers can also follow

NEONATOLOGY TODAY
via our Twitter Feed

@NEOTODAY

http://www.NeonatologyToday.net
http://www.nucdf.org
http://www.nationalperinatal.org
http://mynicunetwork.org
http://neonatologytoday.net
http://www.Twitter.com/NeoToday


Immunization Against COVID-19 Is Crucial

The Alliance for Patient Access, founded in 2006, is a national 
network of physicians dedicated to ensuring patient access to 
approved therapies and appropriate clinical care. AfPA accom-
plishes this mission by recruiting, training and mobilizing policy-
minded physicians to be effective advocates for patient access. 
AfPA  is  organized  as  a  non-profit  501(c)(4)  corporation  and 
headed by an independent board of di[1]rectors. Its physician 
leadership is supported by policy advocacy management and 
public affairs consultants. 

In 2012, AfPA established the Institute for Patient Access, a re-
lated  501(c)(3)  non-profit  corporation.  The  Institute  for  Patient 
Access is a physician-led policy research organization dedicated 
to maintaining the primacy of the physician-patient relationship 
in the provision of quality health care. In furtherance of its mis-
sion, IfPA produces educational materials and programming de-
signed to promote informed discussion about patient access to 
approved therapies and appropriate clinical care. 

Visit  allianceforpatientaccess.org and instituteforpatientaccess.
org to learn more about each organization. 

Peer Reviewed
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Mitchell Goldstein, MD, MBA, CML

COVID-19 immunization has been with us since December 2020. 
These immunizations have decreased symptoms’ severity, re-
duced mortality risk, reduced disease transmission, and made 

communities healthier and safer for those at most significant risk. 
The loss of human lives would have been many times that which 
has already been experienced. (1-4)

With an extended indication, COVID-19 immunization is now 
available for children, adolescents, and adults. Data suggest that 
these preparations are safe in pregnancy and may decrease the 
disease burden in these individuals. Several types of immuniza-
tions are available. Although mRNA products are thought to be 
new and untested, this technology was developed in the 1990s, 
almost thirty years ago. These products instruct messenger RNA 
within human cells to make COVID-like proteins that trigger the 
immune system and produce a response capable of fighting the 
virus. Protein subunit vaccines are referred to as “traditional” 
since they have been used to produce immune responses again 
influenza, pertussis, and hepatitis B. A modified, harmless version 
of the virus proteins is delivered to the cell, and the cell creates 
a novel response to the foreign protein. Finally, vector vaccines 
have been used for decades to fight diseases such as chicken-
pox, malaria, and tuberculosis. These use modified viruses, not 
necessarily of the same type, to train the body to fight infection. 
Viruses causing the common cold can be modified to fight COVID. 
COVID vaccines are recommended for everyone ages six months 
and older, and boosters for everyone ages five years and older, if 
eligible. (5)

Importantly, and despite insistence by some to the contrary, CO-
VID immunization is a safe and sound process. COVID vaccines 
have been thoroughly tested through multi-phase randomized tri-
als with tens of thousands of participants. These products have 
proven safe and effective for adults and children. (6) US FDA, 

“Several types of immunizations are 
available. Although mRNA products are 
thought to be new and untested, this 
technology was developed in the 1990s, 
almost thirty years ago. ”

“Importantly, and despite insistence 
by some to the contrary, COVID 
immunization is a safe and sound 
process. COVID vaccines have been 
thoroughly tested through multi-phase 
randomized trials with tens of thousands 
of participants.”

“COVID-19 immunization has been 
with us since December 2020. These 
immunizations have decreased 
symptoms’ severity, reduced mortality 
risk, reduced disease transmission, and 
made communities healthier and safer 
for those at most significant risk.”

http://allianceforpatientaccess.org
http://instituteforpatientaccess.org 
http://instituteforpatientaccess.org 
http://www.NeonatologyToday.net
https://allianceforpatientaccess.org/
http://instituteforpatientaccess.org
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EMA, and WHO have vetted and approved the use of these prod-
ucts for the general population at risk. (7-9)

These immunizations are readily available in doctor’s offices, 
neighborhood pharmacies, and community health centers. Other 
venues may offer immunizations as well. Although there are in-
creasingly more options for immunization, a healthcare provider 
or pharmacist can help decide which product is best for the indi-
vidual seeking protection.

References:
1. https://www.mayoclinic.org/diseases-conditions/coronavi-

rus/symptoms-causes/syc-20479963
2. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8782520/
3. https://www.nejm.org/doi/full/10.1056/nejmc2107717
4. https://royalsocietypublishing.org/doi/ful l /10.1098/

rsif.2020.0683
5. https://www.cdc.gov/vaccines/covid-19/clinical-consider-

ations/interim-considerations-us.html
6. https://doh.wa.gov/emergencies/covid-19/vaccine-informa-

tion/safety-and-effectiveness
7. https://www.fda.gov/emergency-preparedness-and-re-

sponse/coronavirus-disease-2019-covid-19/covid-19-vac-
cines

8. https://www.ema.europa.eu/en/human-regulatory/overview/
public-health-threats/coronavirus-disease-covid-19/treat-
ments-vaccines/vaccines-covid-19/covid-19-vaccines-au-
thorised 

9. http://www.bccdc.ca/Health-Info-Site/Documents/COV-
ID-19_vaccine/WHO- EUA-qualified-covid-vaccines.pdf
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It  is hard to be a Neonatologist who took the 
path through Pediatrics first, and not use a 
Dr. Seuss quote from time-to-time. 

If  your unit  is anything like ours where you 
work, I imagine you feel as if  you are 
bursting at the seams.

As the population grows, so do our patient 
volumes.  I often quote the number 10% as 
being the number of  patients  we see out of 
all deliveries each year in our units.  When I 
am asked why  our numbers are so high, I 
counter that the answer is simple.  For every 
extra 100 births, we get 10 admissions. It  is 
easy  though, to get lost  in the chaos of 
managing a unit  in such busy  times, and not 
take a moment to look back and see how far 
we have come. What did life look like 30 
years ago or 25 years ago?  In Winnipeg, we 
are preparing to make a big move into a 
beautiful new facility  in 2018. This will see us 
unify  three units into one,  which is no easy 
task but will mean a capacity  of  60 beds 
compared to the 55 operational beds we 
have at the moment.

In 2017, were routinely  resuscitating infants 
as young as 23 weeks, and now with weights 
under 500g at times. Whereas in the past, 
anyone under 1000g was considered quite 
high risk, now the anticipated survival for a 
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“Oh the Places You'll Go”**
By Michael Narvey, MD

Originally Published on: 

All Things Neonatal 
http://www.allthingsneonatal.com
July 13, 2017; Republished here with 
permission.

Winnipeg Free Press
Sunday, October 5, 1986
Pages 5-16

1986 – Opening of the New NICU at Children’s Hospital

“What did life look like 30 
years ago or 25 years 
ago?”

**“Oh the Places you'll Go,” by Dr. Seuss 
(originally published in 1990)

Sign up for free membership at 99nicu, the 
Internet community for professionals in neonatal 
medicine.  Discussion Forums, Image Library, 
Virtual NICU, and more...”

www.99nicu.org
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COVID vaccines are recommended for everyone ages 6 months  
and older, and boosters for everyone ages 5 years and older, if eligible.5

mRNA VACCINES 
New to market, but 
research has been 
ongoing since the 1990s.

PROTEIN SUBUNIT 
VACCINES 
Used for three decades 
against the flu, whooping 
cough and hepatitis B. 

VECTOR VACCINES 
Used for decades 
against chickenpox, 
malaria and tuberculosis.
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Understanding the Options
COVID-19 vaccines are available for children, adolescents and adults.  
There are 3 types to choose from. 

Instruct cells to make 
COVID-like proteins that 
trigger the immune system 
to fight the virus.

Deliver harmless versions of 
the COVID protein that train 
the immune system to fight 
the virus.

Use a modified virus, 
such as a common cold, 
to teach the body to fight 
off COVID.

HOW 
THEY 
WORK:

Safe and Sound
COVID vaccines have been:

Thoroughly tested 
through multi-phase trials 
with tens of thousands of 
participants6 

Proven safe and effective  
for adults as well as children7 

Vetted and approved by 
the US FDA and EMA and 
endorsed by the WHO8-10

Immunizing Yourself 
Against COVID-19
COVID-19 vaccines have been shown to:

• Lessen the severity  
of symptoms1 

• Reduce risk of mortality2 

• Reduce disease 
transmission3 

• Make communities 
healthier and safer4 

Talk to your health care 
provider or pharmacist 
about which vaccine is 
right for you.

Get Your Jab
Vaccines are available at your: 

Doctor’s office 

Neighborhood  
pharmacy

Community  
health center
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December 20, 2021 

Dear Dr. Sappenfield, 

As you know, the Fragile Infant Feeding Institute (FIFI) is now working 
closely with Loma Linda Publishing Company (LLPC) to continue 
ownership of FIFI Conference now in its 18th year.  USF Health has 
always supported FIFI and we will continue to refer to the expanded 
educational conference as the Fragile Infant Forums and 
Implementation of Standards (FIFI-S).  Dr. Joy Browne, Dr. Mitchell 
Goldstein, Dr. Erin Ross, Dr. Carol Jaeger, and Dr. Elba Fayard will co-
chair the conference.  

Dr. Goldstein is the CEO of Loma Linda Publishing Company (a not-for-
profit Delaware 501 (C) (3) corporation) and the Editor in Chief of 
Neonatology Today (a wholly-owned subsidiary of LLPC). Neonatology 
Today has featured the conference, provided coverage of the 
proceedings, and published conference abstracts for the past several 
years. 

We are delighted to continue the mission of educating clinicians on the 
most recent, evidence-based newborn care and practice in feeding 

http://congenitalcardiologytoday.com
http://www.NeonatologyToday.net
http://nationalperinatal.org


The Gap Baby: 
An RSV Story
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The National Coalition for Infant 
Health advocates for:

A collaborative of professional, clinical, 
community health, and family support 
organizations improving the lives of 

premature infants and their families through 
education and advocacy. 

www.infanthealth.org 

Access to an exclusive human milk 
diet for premature infants

Increased emotional support resources 
for parents and caregivers suffering 
from PTSD/PPD

Access to RSV preventive treatment for 
all premature infants as indicated on the 
FDA label

Clear, science-based nutrition guidelines 
for pregnant and breastfeeding mothers

Safe, accurate medical devices and 
products designed for the special 
needs of NICU patients

during the COVID-19 pandemic

Keeping         Baby Safe

Wash for

more than

20 seconds.

Use alcohol-

based sanitizers.

Even though there are some things we don't know about COVID-19 yet,

there are many more things that we do know. We know that there are

proven protective measures that we can take to stay healthy.  

How to protect your little one

from germs and viruses

Here's what you can do...

Provide Protective

Immunity

Take Care of

Yourself

Never Put a Mask on Your Baby

We can help protect each other.

www.nat ionalper inatal .org/COVID-19
Learn more

Your

Wash Your Hands Limit Contact

with Others

If you are positive for COVID-19

This is the single, most

important thing you can

do to stop the spread of

viruses.

Stay current with

your family's

immunizations.

Give them your

breast milk.

Change your clothes when

you get home.

Tell others what

you're doing to

stay safe.

Drink more water and

eat healthy foods.

Stay connected with

your family and friends. 

Because babies have smaller airways, a mask

makes it hard for them to breathe.

Wash with soap and water and put on fresh

clothes before holding or feeding your baby.

Wear a mask to help stop the virus from spreading.

Ask for help caring for your baby and yourself while you recover.

Watch out for symptoms like fever, confusion, or trouble breathing.

W
A
R
N
I
N
G

A baby can't remove their mask if they're suffocating.

Masks pose a risk of strangulation and suffocation.

Immunizations

Vaccinations save lives. Protecting your baby from

flu and pertussis lowers their risks for complications from coronavirus. 

Use soap.

Hold baby skin-to-skin.

Stay home when you can.

Stay 6 feet apart when out.

Sleep when you can.

DONATE

Wear a face mask when out.

Seek mental health

support.

http://www.infanthealth.org/videos/2019/7/the-gap-baby-an-rsv-story
http://www.infanthealth.org/videos/2019/7/the-gap-baby-an-rsv-story
http://www.NeonatologyToday.net
http://www.infanthealth.org
http://www.nationalperintal.org/COVID-19


Peer Reviewed

“ If you are new to iCAN, please visit 
our website at www.iCAN.health to learn 
more about how to get involved and the 
ways that you can support our mission of 
helping children around the world.”

“Help kids attend this transformative 
event by “Supporting a Child” to go (see 
above flier) or sponsoring iCAN! Learn 
More: https://www.icanresearch.org/
summit.”
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ICAN: International Children’s Advisory Network:  
Empowering Pediatric Patients Worldwide

Abby Clark

iCAN: Happy New Year from the International Children’s Advisory 
Network!  “Empowering Pediatric Patients Worldwide”

Happy New Year from the International Children’s Advisory Net-
work, Inc. (iCAN). iCAN has many exciting opportunities and plans 
for 2023! If you are new to iCAN, please visit our website at www.
iCAN.health to learn more about how to get involved and the ways 
that you can support our mission of helping children around the 
world.

iCAN’s Parent Council is recruiting members to join. The 
iCAN Parent Council is an engaged group of parents and caregiv-
ers dedicated to supporting youth initiatives throughout iCAN. A 
member of the Parent Council does not have to have a child who 
is an iCAN Youth Member. This group is for all! Join Here: https://
www.icanresearch.org/councils-committees

Currently, the council has a parent survey open. Please consider 
taking this quick survey to assist our parent council help families 
understand the process of clinical trials! Link to survey:https://
www.surveymonkey.com/r/DMGCRXPv Apply Here: https://
www.icanresearch.org/councils-committees

Do you have internships or additional engagement opportunities? 
Our YAP program is full of bright, unique individuals who often 
have personal experiences with chronic or rare conditions. We 
are happy to post those opportunities on our website and send 
them out to our vast network. Please get in touch with iCAN at ab-
byclark@icanresearch.org for more information.

They are an engaged group of young people interested in a medi-

cal career. They meet monthly and are provided with access to 
internship, speaking, and research opportunities. If you know a 
young person, please have them apply!

Do you want to help support pediatric patients worldwide? iCAN 
is looking for sponsors, speakers, and donations for our 2023 An-
nual Research and Advocacy Conference on July 10 - 14, in San 
Diego, California! We will partner with our sister organization, the 
International Society for Pediatric Innovation (iSPI). This annual 
event allows our members to learn from one another’s unique ex-
periences as kids with chronic and/or rare conditions and network 
with leading healthcare professionals. In turn, the iCAN summit 
affords the scientific community direct engagement with children, 
young adults, and families so that they may learn about the impor-
tance and value of the pediatric patient voice in research, medi-
cine, and innovation. Help kids attend this transformative event 
by “Supporting a Child” to go (see above flier) or sponsoring 
iCAN! Learn More: https://www.icanresearch.org/summit

We are kicking off the New Year with our January Ask the Ex-
perts session! Mark your calendar for January 21, 2023, at 10:00 
a.m.EST. All are welcome to attend, and kids of all ages are in-
vited to join. Additional sessions for 2023 will be coming, so keep 
your eyes open! We welcome all doctors, researchers, and com-
munity leaders to join us. Sign up for this session, as you won’t 
want to miss it. We are always looking for experts to speak to our 

http://www.iCAN.health/
http://www.icanresearch.org/summit
http://www.icanresearch.org/summit
http://www.NeonatologyToday.net
http://www.iCAN.health/
http://www.iCAN.health/
http://www.icanresearch.org/councils-committees
http://www.icanresearch.org/councils-committees
https://www.surveymonkey.com/r/DMGCRXPv
https://www.surveymonkey.com/r/DMGCRXPv
http://www.icanresearch.org/councils-committees
http://www.icanresearch.org/councils-committees
mailto:abbyclark@icanresearch.org
mailto:abbyclark@icanresearch.org
http://www.icanresearch.org/summit


“ We welcome all doctors, researchers, 
and community leaders to join us. Sign 
up for this session, as you won’t want 
to miss it. We are always looking for 
experts to speak to our kids, so if you are 
interested, please email iCAN! To join this 
fun and free event. Please register: www.
icanresearch.org/events.”
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kids, so if you are interested, please email iCAN! To join this fun 
and free event. Please register: www.icanresearch.org/events.

If you want to create a project or initiate a new chapter, please 
reach out to Abby Clark at abbyclark@icanresearch.org to get 
started today. It is FREE to start a Chapter. To learn more,

Check Out: https://www.icanresearch.org/chapters.

Disclosure: The author has no conflicts of interests to disclose.

NT

Corresponding Author

Abby Clark
Director, International Children's Advisory Network
Website: www.icanresearch.org
Phone: (+1)734-545-2831
Email:.abbyclark@icanresearch.org

Readers can also follow

NEONATOLOGY TODAY
via our Twitter Feed

@NEOTODAY

http://www.icanresearch.org/events
http://www.icanresearch.org/events
http://www.NeonatologyToday.net
http://www.icanresearch.org/events
mailto:abbyclark@icanresearch.org
http://www.icanresearch.org/chapters
http://www.icanresearch.org
mailto:abbyclark@icanresearch.org
http://www.Twitter.com/NeoToday
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Get Prenatal Care

Start early. Go to all your visits. Empower yourself
with information so you can make smart decisions.
Build relationships with providers who understand
Substance Use Disorders (SUDs) and know how
to help. Partner with them to reach your goals. 
But remember, you do not need to be abstinent
from substance use to get care. Go now.

Your Pregnancy and

Substance Use

4 Things you can do to improve your health
and lower your risk for complications

Reduce Your Use

Take Good Care of Yourself

Rx

Use fewer substances
Use smaller amounts
Use less often
Learn how to use safer

There are simple things you can do to limit the
harm substances might do. 

Reducing or quitting smoking is a good place to
start. Set your goals, then ask for help. 
One of the best things you can do is to stop
using alcohol. We know that even small
amounts are risky. And when combined with
benzos and opioids, alcohol can kill. 

Methadone and Buprenorphine (Subutex® or
Suboxone®) are the "Standard of Care" during
pregnancy because they:

Eliminate the risks of illicit use
Reduce your risk for relapse  
Can be a positive step towards recovery

Your Health Matters

You deserve a healthy pregnancy & childbirth.

Eat healthy and take your prenatal vitamins
Find the right balance of rest and exercise  
Surround yourself with people who care

Use Medications for Opioid

Use Disorder 

if you are opioid
dependent(MOUD)

Academy of Perinatal
Harm Reduction

www .perinatalharmreduction .org www .nationalperinatal .org

l

http://www.NeonatologyToday.net
http://www.nationalperinatal.org/covid-19


Education.
Anytime, Anywhere. 

The Academy of Neonatal Care serves to  educate
Respiratory Therapists, Nurses, and Doctors in

current and best practices in Neonatal ICU care. We
prepare RT's new to NICU to fully function as a

bedside NICU RT. Our goal is to enrich NICU care at
all levels. Beginner to Advanced Practice, there is

something for you at:

 www.AcademyofNeonatalCare.org. 

http://www.AcademyofNeonatalCare.org
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from respiratory infections
Keeping Your Baby Safe

Wash for more than 20 seconds.

Use alcohol-based sanitizers.

This year is an especially dangerous cold and flu season - especially for vulnerable infants 
and children. Fortunately, there are proven protective measures that we can take to stay healthy.  

How to protect your little ones from germs and viruses

Here's what you can do...

Provide Protective Immunity Take Care of Yourself

Never Put a Mask on Your Baby

We can help protect each other.
www.nat ionalper inatal .org/rsv

Wash Your Hands Limit Contact with Others

If you feel sick or are positive for COVID-19

This is the single, most important thing
you can do to stop the spread of viruses.

Stay current with your
family's immunizations.

Give them your breast milk.

Change your clothes when you get home.

Tell others what you're doing to stay safe.

Drink more water and eat healthy foods.

Stay connected with your family and friends. 

Because babies have smaller airways, a mask makes it hard for them to breathe.

Wash with soap and water and put on fresh clothes before holding or feeding your baby.

Wear a mask to help stop the virus from spreading.

Ask for help caring for your baby and yourself while you recover.

Watch out for symptoms like fever, confusion, or trouble breathing.

W
A

R
N

IN
G

A baby can't remove their mask if they're suffocating.

Masks pose a risk of strangulation and suffocation.

Get Immunized Vaccinations save lives. Protecting your baby from COVID-19, flu
and pertussis lowers their risks for complications from respiratory infections. 

Use soap.

Hold your baby skin-to-skin.

Stay home when you can.

Stay 6 feet apart when out.

Sleep when you can.

Wear a face mask when out.

Seek mental health support.

RSV
COVID-19
colds
flu

http://www.NeonatologyToday.net
http://www.nationalperinatal.org/rsv
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https://www.amazon.com/Once-Upon-Preemie-Jenn%C3%A9-Johns/dp/0997239603
mailto:hi%40onceuponapreemie.com?subject=
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LANGUAGE MATTERS

I was exposed to opioids.

I am not an addict.

Learn  more   about  

Neonatal  Abstinence  Syndrome  

at   www .nationalperinatal .org

I was exposed to substances in utero. 
I am not addicted. Addiction is a set of 
behaviors associated with having a 
Substance Use Disorder (SUD).

While I was in the womb my mother and I 
shared a blood supply. I was exposed to 
the medications and substances she 
used. I may have become physiologically 
dependent on some of those substances.

When reporting on mothers, babies, 
and substance use

NAS is a temporary and 
treatable condition.

My mother may have a SUD.

My potential is limitless.

There are evidence-based pharmacological 
and non-pharmacological treatments for 
Neonatal Abstinence Syndrome.

She might be receiving Medication-Assisted 
Treatment (MAT). My NAS may be a side 
effect of her appropriate medical care. It is 
not evidence of abuse or mistreatment. 

I am so much more than my NAS 
diagnosis. My drug exposure will not 
determine my long-term outcomes. 
But how you treat me will. When you

invest in my family's health 
and wellbeing by supporting
Medicaid and Early 
Childhood Education you 
can expect that I will do as 
well as any of my peers! 

OPIOIDS and NASStill a Preemie? 

Jaundice Feeding issues Respiratory 
problems

Born between 
34 and 36 weeks' 
gestation?

Just like preemies born much earlier, 
these “late preterm” infants can face: 

Born preterm
at a “normal” 
weight?

And their parents, like all parents 
of preemies, are at risk for 
postpartum depression and PTSD. 

www.infanthealth.org

Some preemies are born months early, at extremely low 
birthweights.They fight for each breath and face nearly 

insurmountable health obstacles. 

But that’s not every preemie’s story.

Though these babies look healthy, 
they can still have complications 
and require NICU care.

Born preterm 
but not admitted 
to the NICU?

But because some health plans 
determine coverage based on a 
preemie's weight, families of 
babies that weigh more may 
face access barriers and 
unmanageable medical bills.

Some Preemies All Preemies
Will spend weeks 
in the hospital

Will have lifelong 
health problems

Are disadvantaged 
from birth

Face health 
risks

Deserve appropriate 
health coverage

Need access to 
proper health care

Even if preterm babies 
don't require NICU care, 
they can still face health challenges.

Those challenges can extend through 
childhood, adolescence and even 
into adulthood.

http://www.NeonatologyToday.net
http://www.nationalperinatal.org
http://www.infanthealth.org
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________________________________
COVID-19 causes serious 
health problems during 
pregnancy, new data review 
finds
________________________________
NEWS PROVIDED BY 

Nebraska Public Media

By Jackie Ourada 

January 20, 2023

Expectant mothers have an increased risk of adverse health ef-
fects when infected with COVID-19, according to a new review 
of data in the health journal BMJ Global Health.

The review shows pregnant people who had COVID were nearly 
four times as likely to require intensive care. They were also 
nearly eight times as likely to die, compared to pregnant women 
who didn’t have COVID-19.

UNMC infectious disease specialist Dr. Mark Rupp said the virus 
doesn’t only affect pregnant people.

“They also found that for the newborn baby, that it will significant-
ly increase risk of being born low eight and also having prema-
ture birth,” Rupp said.

The study, which included data from the United States, Hong 
Kong, Sweden, Turkey and other countries, also shows pregnant 
women have a 41% increased risk of admission to an intensive 
care unit when they contract COVID. Statistics show they also 
have an increased risk of developing blood clots during a COVID 
infection.

Rupp says the best protection against those outcomes is getting 
vaccinated. Vaccinated, expectant moms can also pass along 
antibodies and protection from COVID-19 to their newborns.

“The newborn baby gets what we call passive immunity – mean-
ing that they don’t have to get a shot. They don’t have to get sick 
from disease and they will have some protection passed on from 
their mother, that also will wane over time,” Rupp said.

Despite data indicating COVID-19 vaccinations are safe, vac-
cination rates among pregnant women are down across the 

country. Rupp said he understands pregnant people don’t want 
to introduce new things into their body, but COVID-19 vaccina-
tions, like flu shots, are proven to help keep moms and their 
babies out of the hospital.

“The vaccine has been given literally in millions of doses to 
pregnant women across the globe, there is not a safety signal 
that it causes problems either in the pregnant woman or in her 
developing child.”

Overall, Rupp said it would be beneficial to have more people 
vaccinated against COVID-19 to ease the strain on Nebraska 
hospitals, which are still understaffed and near capacity.

“It doesn’t take very much now for the health care system to 
really be taxed,” Rupp said. “We saw that with relatively minor 
bumps in RSV with influenza [in 2022] and now with COVID-19. 
We are seeing some increasing signals for hospitalization in the 
Northeast, and we fear that that will come to our region as well in 
the coming weeks.”

SOURCE Nebraska Public Media

NT

_____________________________
CHOP Researchers Identify Potential 
Genetic Variants Linked to Increased 
Cancer Risk in Children with Birth 
Defects
_____________________________
Source CHOP News

November 30, 2022 

Researchers from Children’s Hospital of Philadelphia (CHOP) 
have identified several genetic variants associated with increased 
risk of cancer in children with non-chromosomal birth defects, 
such as congenital heart disease and defects of the central ner-

Medical News, Products & Information
among VLBW decreased from 16.7% in 
pre-EHR era to 14% in post-EHR era. 
Among babies born less than 1,500 grams, 
rates of  necrotizing enterocolitis and cystic 
periventricular leukomalacia, were not 
significantly  affected (Table 2).  Retinopathy 
of  Prematurity  rate was significantly 
reduced from 28% to 26%, with a P-value 
of  0.0045. In the Extreme Low Birth Weight 
group, there was a decrease in mortality 
rate from 23% to 18.6% with a P-value of 
0.0268, and an increase in CLD rate (Table 
3). However,  infection control data showed 
improvement where CLABSI was 3.8% vs 
3%, with a P-value of  0.7, VAP 2.1% vs 
1.6%, with a P-value of  0.08, and CONs 
infection 2.1 vs 0.93%, with a P-value of 
0.03 (Table 4).

Discussion

Several studies have been conducted in 
ambulatory  services and less intensive 
areas, assessing the information flow and 
logistics of  electronic health care records on 
the quality  of  work performance.12,13 These 
studies claimed that the patient-related 
outcomes were better in adult patients, with 
enhanced overall patient care, less ordered 
medications and lab requests. Cordero et al 
demonstrated the advantage of  remote 
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Table 3. Clinical Outcome of Infants Born at Gestation Age of 22-29 Weeks at 
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Women’s Hospital During the Study Period  

2013-2014
(342)

2015-2016
(433)

P-Value

%%

P-Value

Mortality 23 18.6 0.0268

CLD 11.8 20.25 0.0130

Pneumothorax 5.1 5.85 0.2806

Late Onset Bacterial Sepsis 20.1 20.4 0.6420

CONS 8.2 10.4 0.3221

IVH 19.2 22.2 0.4930

ROP 35.6 33 0.0045

Cystic PVL 3.2 4.5 0.0705

NEC 8.4 8.4 0.2015

Average Length of Stay in NICU 58±63 52.5±40 0.139

Table 4.  Infection RateTable 4.  Infection RateTable 4.  Infection RateTable 4.  Infection Rate

Rate*Rate* P-Value

2013-2014 2015-2016

P-Value

CLABSI 3.8 3 0.7

VAP 2.1 1.6 0.08

LOS 3.7 2.2 0.04

CONS 2.1 0.93 0.03

* Rate = Number of cases / Number of patient days X 1000* Rate = Number of cases / Number of patient days X 1000* Rate = Number of cases / Number of patient days X 1000* Rate = Number of cases / Number of patient days X 1000

Figure 1. Overall Clinical Outcome Before and After EHS.

1.25

www.nucdf.org |  Phone:  (626)  578-0833

The National Urea Cycle Disorders Foundation The NUCDF is a non-profit organization 
dedicated to the identification, treatment 
and cure of urea cycle disorders. NUCDF 
is a nationally-recognized resource of 
information and education for families 
and healthcare professionals.

“Based on the available 
literature,12,13 longer 
duration assessment is not 
an impact factor. In a 
cross-sectional study, Li 
Zhou et al, found no 
association between 
duration of using an EHR 
and improved performance 
with respect to quality of 
care. Intensifying the use 
of key EHR features, such 
as clinical decision 
support, may be needed to 
realize quality 
improvement from EHRs”

Readers can also follow

NEONATOLOGY TODAY
via our Twitter Feed

@NEOTODAY

http://www.NeonatologyToday.net
https://nebraskapublicmedia.org/en/news/news-articles/covid-19-causes-serious-health-problems-during-pregnancy-new-data-review-finds/
https://nebraskapublicmedia.org/en/bio/jourada/
https://gh.bmj.com/content/8/1/e009495
https://gh.bmj.com/content/8/1/e009495
https://www.chop.edu/news/chop-researchers-identify-potential-genetic-variants-linked-increased-cancer-risk-children
http://www.nucdf.org
http://www.Twitter.com/NeoToday
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vous system. While the risk of developing 
cancer is not as high as children with chro-
mosomal birth defects, it is significantly 
higher than children with no birth defects 
at all, and the findings may provide a basis 
for early detection in these understudied 
patients.

The findings were recently published in the 
journal Biomarker Research.

Children with birth defects are more likely 
to develop cancer, and that increased risk 
of cancer persists into adulthood. Prior 
studies have demonstrated that children 
with chromosomal birth defects, such as 
Down syndrome and Klinefelter syndrome, 
are more than 11 times more likely to be di-
agnosed with cancer than children without 
any birth defects. However, children with 
non-chromosomal birth defects are up to  
2.5 times more likely to be diagnosed with 
cancer than those without birth defects. 
With birth defects of any kind occurring in 
1 in every 33 births in the United States 
each year, that increased risk implicates a 
significant number of children.

The underlying genetics of non-chromo-
somal birth defects have not been studied 
in great detail. Researchers at the Center 
for Applied Genomics (CAG) at CHOP 
wanted to determine what molecular 
mechanisms were at play and potentially 
identify genetic clues that could lead to 

early identification of cancer in these 
patients.

“We assembled one of the largest pedi-
atric oncology and birth defects projects 
in children as part of the Gabriella Miller 
Kids First program project, which helps to 
uncover new insights into childhood can-
cer and structural birth defects,” said Ha-
kon Hakonarson, MD, PhD, director of the 
CAG at CHOP and senior author of the 
study. “With this partnership, we sought 
to identify functional molecular pathways 
based on mutations we identified as part 
of this study.”

In this study, researchers used data ob-
tained from whole genome sequencing of 
blood samples from 1,653 individuals with-
out chromosomal abnormalities that were 
acquired from the Kids First Data Resource 
Center. These samples included 541 birth 
defect probands – the first person in a fam-
ily to receive genetic counseling or testing 
for hereditary risk of a disease – with at 
least one type of malignant tumor, 767 birth 
defect probands without malignant tumors, 
and 345 healthy family members who are 
parents or siblings of the aforementioned 
probands. Additionally, once variants were 
identified, whole genome sequencing data 
from 40 birth defect probands from outside 
the data resource center, including 25 pa-
tients with at least one type of cancer, were 
used to further validate the study.

The study identified thousands of vari-
ants of interest, including 119 genes with 
at least two variants in coding regions 
– regions of the gene that will eventu-
ally be transcribed and translated into 
proteins to carry out essential functions 
– and  478 genes with at least 20 vari-
ants in their non-coding regions. Five 
genes in particular – AXIN2, BMP1, CR1, 
ERBB2, and RYR1 – are associated with 
birth defects and increased risk of cancer. 
Additionally, the researchers built a deep 
learning model to assess the variants of 
interest identified in the Kids First cohort 
when compared with the 40 validation 
samples and found that they had achieved 
approximately 75% accuracy, with even 
greater accuracy for variants that were 
associated with non-coding regions.

Further detailed analysis of this data could 
identify genes and noncoding mutations 
that not only result in specific birth defects 
but also identify which types of cancer they 
are more prone to and whether the risk is 
more pronounced in childhood or adult-
hood.

“While more research is needed to delve 
into the variants of interest we identified, 
this study represents a critical step toward 
the earlier detection of cancer children with 
non-chromosomal birth defects,” Hakonar-
son said.

http://www.NeonatologyToday.net
https://www.research.chop.edu/center-for-applied-genomics
https://www.research.chop.edu/center-for-applied-genomics
https://commonfund.nih.gov/kidsfirst
https://commonfund.nih.gov/kidsfirst
https://www.chop.edu/doctors/hakonarson-hakon
https://www.chop.edu/doctors/hakonarson-hakon
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The sequencing data was provided through 
the Gabriella Miller Kids First Pediatric Re-
search Program consortium (Kids First), 
supported by the Common Fund of the 
Office of the Director of the National Insti-
tutes of Health. The study was supported 
by Institutional Development Funds from 
CHOP to the CAG.

Liu et al, “Identification of risk variants 
related to malignant tumors in children 
with birth defects by whole genome se-
quencing.” Biomark Res. Online Novem-
ber 16, 2022. DOI: 10.1186/s40364-022-
00431-y.

Contact: Ben Leach, The Children’s 
Hospital of Philadelphia, 267-426-2857 
or leachb@email.chop.edu

SOURCE CHOP News
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___________________
CHOP Helps Develop 
New Guidelines for 
Neonatal Resuscitation 
Studies
___________________

NEWS PROVIDED BY 

CHOP News

January 12, 2023 

Researchers at Children’s Hospital of 
Philadelphia (CHOP) have led an interna-
tional group of experts in developing new 
guidelines for neonatal resuscitation re-
search. The guidelines, developed by the 
International Liaison Committee on Resus-
citation Neonatal Life Support Task Force, 
will standardize data definitions for those 
engaged in this area of research, allowing 
for better comparisons across studies and 
ultimately better outcomes.

Clinical research on neonatal resuscitation 
has accelerated over recent decades, but 
there are no standardized definitions or 
reporting guidelines for neonatal resusci-
tation clinical studies, making it difficult to 
compare studies or make clinical recom-

mendations. To address this, the Interna-
tional Liaison Committee on Resuscitation 
Neonatal Life Support Task Force estab-
lished a working group to develop report-
ing guidelines for neonatal resuscitation, 
based on similar guidelines that were de-
veloped for adults in 1990 in Utstein Ab-
bey, Norway.

The Utstein-style reporting guidelines fo-
cus on resuscitation of newborns immedi-
ately after birth for respiratory failure, bra-
dycardia, severe bradycardia, or cardiac 
arrest. The researchers identified seven 
relevant domains: setting, patient, ante-
partum, birth/pre-resuscitation, resuscita-
tion process, post-resuscitation process, 
and outcomes. Within each domain, rele-
vant data elements were identified as core 
versus supplemental. The researchers de-
termined that core data elements should 
be collected and reported for all neonatal 
resuscitation studies, while supplemen-
tal data elements may be collected and 
reported using standard definitions when 
possible.

“We hope the Neonatal Utstein reporting 
guidelines will assist investigators en-
gaged in neonatal resuscitation research 
and facilitate data pooling in meta-analy-
ses, enhancing the strength of neonatal 
resuscitation treatment recommendations 
and subsequent guidelines,” said first au-
thor Elizabeth E. Foglia, MD, MA, an at-
tending neonatologist with the Division 
of Neonatology at Children›s Hospital of 
Philadelphia.

Learn more about the new guide-
lines, which were published in Pediat-
rics, here.

Contact: Dana Bate, The Children’s Hos-
pital of Philadelphia, 267-426-6055 or bat-
ed@email.chop.edu

SOURCE CHOP News
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___________________

Adopting pediatric 
readiness standards 
improves survival in 
hospital emergency 
departments
___________________

Friday, January 13, 2023

What

Emergency departments that have the 
highest levels of coordination of health 
care, personnel, procedures and medi-
cal equipment needed to care for ill and 
injured children have far higher rates of 
survival than hospitals with low readiness, 
according to a study funded by the Nation-
al Institutes of Health. Researchers found 
that more than 1,400 children’s deaths 
may have been prevented if hospital 
emergency departments had adopted na-
tional pediatric care readiness standards 
as laid out by the National Pediatric Readi-
ness Project(link is external). The six-year 
study of 983 emergency departments in 11 
states followed nearly 800,000 children.

The National Pediatric Readiness Proj-
ect was established to ensure that all emer-
gency departments have the coordination 
of health care, personnel, procedures and 
medical equipment needed to care for ill 
and injured children. According to the proj-
ect’s checklist(link is external), standards 
include specifications for physician and 
nurse certification, patient assessment, 
triage, medication administration, and 
trauma resuscitation and stabilization.  In 
the current study, researchers sought to 
determine if adopting the readiness stan-
dards would lower the death rate among 
children admitted to emergency depart-
ments for serious injury or illness. They 
ranked the emergency departments into 
four segments (quartiles) according to the 
extent they had implemented the readi-
ness standards.

NEONATOLOGY TODAY is interested in publishing manuscripts from Neonatologists, 
Fellows, NNPs and those involved in caring for neonates on case studies, research results, 

hospital news, meeting announcements, and other pertinent topics. 
Please submit your manuscript to: LomaLindaPublishingCompany@gmail.com
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Compared to children cared for in low-
readiness departments, children with in-
juries cared for in high-readiness depart-
ments had a 60% lower chance of dying 
in the hospital; and children with medical 
illness had a 76% lower chance of dying 
while they were in the hospital. Similarly, 
among roughly 545,000 children in six 
states, injured children in the highest quar-
tile had a 41% lower chance of dying within 
a year and children with medical issues 
had a 66% lower chance of dying within 
a year, compared to children cared for in 
hospitals in the lowest readiness quartile.

The study was conducted by Craig D. 
Newgard, M.D., of Oregon Health & Sci-
ence University, Portland, and colleagues. 
It appears in JAMA Network Open. Fund-
ing was provided by NIH’s Eunice Ken-
nedy Shriver National Institute of Child 
Health and Human Development (NICHD) 
and the Health Resources and Services 
Administration.

A previous study by the authors found that 
adopting the readiness centers at trauma 
centers improved the survival of children 
with serious injuries.

Who

Cinnamon Dixon, D.O., M.P.H, a medi-
cal officer in the NICHD Pediatric Trauma 
and Critical Illness Branch, is available for 
comment.

Article

Newgard, CD. Emergency department pe-
diatric readiness and short- and long-term 
mortality among children receiving emer-
gency care. JAMA Network Open. 2023.

About the Eunice Kennedy Shriv-
er National Institute of Child Health and 
Human Development (NICHD): NICHD 
leads research and training to understand 
human development, improve reproduc-
tive health, enhance the lives of children 
and adolescents, and optimize abilities for 
all. For more information, visit https://www.
nichd.nih.gov.

About the National Institutes of Health 
(NIH): NIH, the nation›s medical research 
agency, includes 27 Institutes and Centers 
and is a component of the U.S. Department 
of Health and Human Services. NIH is the 

primary federal agency conducting and 
supporting basic, clinical, and translational 
medical research, and is investigating the 
causes, treatments, and cures for both 
common and rare diseases. For more 
information about NIH and its programs, 
visit www.nih.gov.
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Eunice Kennedy Shriver National Institute 
of Child Health and Human Development 
(NICHD)

Contact

Linda Huynh or Robert Bock(link sends e-
mail)

301-496-5133
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___________________
NIH funds eight stud-
ies to advance 
rapid diagnosis of 
COVID-19-related 
inflammatory 
syndrome in children
___________________
Monday, January 9, 2023

The National Institutes of Health has 
awarded eight research grants to refine 
new technologies for early diagnosis of 
severe illnesses resulting from SARS-
CoV-2 infection in children. The new 
awards follow grants issued in 2020 to 
foster methods for diagnosing children 
at high risk for Multisystem Inflammatory 
Syndrome in Children (MIS-C(link is exter-
nal)), a rare, severe and sometimes fatal 
after-effect of SARS-CoV-2 infection or ex-
posure in children.

“These highly innovative technologies and 
tools have the potential to greatly improve 
the care of children with SARS-CoV-2 in-

fection and other fever-causing illnesses,” 
said Bill Kapogiannis, M.D., of NIH’s Eu-
nice Kennedy Shriver National Institute 
of Child Health and Human Development 
(NICHD), which oversees the grants.

The awards are from NIH’s Predicting 
Viral-Associated Inflammatory Disease 
Severity in Children with Laboratory Di-
agnostics and Artificial Intelligence (Pre-
VAIL kIds) initiative. They are part of the 
Rapid Acceleration of Diagnostics Radical 
(RADx-rad) program to support new, non-
traditional approaches and reimagined 
uses of existing tools to address gaps in 
COVID-19 testing and surveillance.

Although some children develop mild or no 
symptoms from COVID-19, others will de-
velop more severe effects, including MIS-
C, which results in inflammation of one or 
more organs, including the heart, lungs, 
kidneys, brain, skin, eyes and gastrointes-
tinal tract.

The 2020 awards supported studies in-
volving more than 7,400 research partici-
pants in four countries and yielded proto-
type methods and techniques for potential 
use in clinics, emergency departments 
and for hospital inpatients. These PreVAIL 
kIds studies were supported through NIH’s 
RADx-rad initiative and were part of an NIH 
collaborative research effort called CAR-
ING for Children with COVID. Results from 
these studies include a laboratory tech-
nique for detecting specific immune cells 
associated with MIS-C; databases that 
help diagnose children at risk for MIS-C 
and severe COVID-19, based on certain 
blood proteins and genetic biomarkers; 
and a database that can distinguish be-
tween MIS-C, Kawasaki disease (which 
has similar symptoms) and fever-causing 
viral and bacterial infections.

The new awards will allow researchers to 
continue their efforts to develop ways to 
rapidly diagnose MIS-C and identify those 
at risk for serious and long-term effects 
of SARS-CoV-2. Earlier identification of 
those most at risk will allow for earlier inter-
ventions to prevent severe health effects.

Awardees

•	 Jane C. Burns, Universi-
ty of California, San Diego 

http://www.NeonatologyToday.net
https://www.nichd.nih.gov/newsroom/news/060721-pediatric-emergency
https://www.nichd.nih.gov/
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mailto:nichdpress@mail.nih.gov
mailto:nichdpress@mail.nih.gov
https://www.nichd.nih.gov/newsroom/news/122120-prevail-kids
https://www.cdc.gov/mis/mis-c.html
https://www.cdc.gov/mis/mis-c.html
https://caring4kidswithcovid.nih.gov/
https://caring4kidswithcovid.nih.gov/
http://www.cdhi.org/


  
 

 

 

 

 

 

 

 

PAC/LAC offers continuing 
education for: 

• Continuing Medical 
Education (CME)

• California Registered Nurses 
(CEU)

• Licensed Clinical Social 
Workers (LCSW)

• Licensed Marriage and 
Family Therapists (LMFT)

• Licensed Professional 
Clinical Counselors (LPCC)

• Licensed Educational 
Psychologists (LEP)

• Certified Health Education 
Specialists (CHES)

• Continuing Respiratory Care 
Education (CRCE)

www.paclac.org
 

CONTINUING MEDICAL EDUCATION  

The Continuing Education Department at PAC/LAC is pleased to consider requests to be a
joint provider of your CME activity. PAC/LAC is actively involved in direct and joint-
providership of multiple continuing education activities and programs and works with our
partners to ensure the highest standards of content and design. PAC/LAC is the recipient of
the 2018 Cultural & Linguistic Competency Award. This award recognizes a CME provider
that exemplifies the goal of integrating cultural and linguistic competency into overall program
and individual activities and/or a physician who provides leadership, mentorship, vision, and
commitment to reducing health care disparities

PAC/LAC is an accredited provider of continuing education by Accreditation Council for 
Continuing Medical Education / Institute for Medical Quality, the California Board of 

Registered Nursing, the California Association of Marriage and Family Therapists, the 
National Commission for Health Education Credentialing, and the American Association for 

Respiratory Care.

To inquire about Continuing Education Joint-Providership opportunities for your event please visit our 
website and complete the online request form.

Home Donate Contact

GoSearch

How? By improving pregnancy and birth outcomes through the promotion of evidence-based practices, and providing leadership, education and support 
to professionals and systems of caring for women and their families.

PAC/LAC’s core values for improving maternal and child health have 
remained constant for over 30 years – a promise to lead, advocate and 
consult with others.

Leadership

Providing guidance to healthcare professionals, hospitals and healthcare 
systems, stimulating higher levels of excellence and improving outcomes 
for mothers and babies.

Advocacy

Providing a voice for healthcare professionals and healthcare systems to 
improve public policy and state legislation on issues that impact the 
maternal, child and adolescent population.

Consultation

Providing and promoting dialogue among healthcare professionals with the 
expectation of shared excellence in the systems that care for women and 
children. 

About Services Programs Education Events Conferences Job Listing

What We Do
• Perinatal quality improvement

• Educational events and trainings

• Program development and evaluation

• Site-specific, regional, and state data

Learn More

Perinatal Advisory Council: Leadership, Advocacy, And Consultation
Our mission is to positively impact the health of women and their families.
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Fellows, NNPs and those involved in caring for neonates on case studies, research results, 
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Diagnosing and predicting risk in 
children with SARS-CoV-2-related ill-
ness

•	 Cedric Manlhiot, Johns Hop-
kins University, Baltimore 
Data science approach to MIS-C 
identification and management asso-
ciated with SARS

•	 Ananth V. Annapragada, Baylor 
College of Medicine, Houston 
AICORE-kids: Artificial intelligence 
COVID-19 risk assessment for kids

•	 Audrey R. Odom John, Chil-
dren’s Hospital of Philadelphia 
Diagnosis of MIS-C in febrile children

•	 Usha Sethuraman, Central Michi-
gan University, Mount Pleasant 
Severity predictors integrating sali-
vary transcriptomics and proteomics 
with multineural network intelligence 
in SARS-CoV2 infection in children

•	 Juan C. Salazar, Connecticut Chil-
dren’s Medical Center, Hartford 
Identifying biomarker signatures of 
prognostic value for MIS-C

•	 Charles Yen Chiu, University 
of California, San Francisco 
Discovery and clinical validation of 
host biomarkers of disease severity 
and MIS-C with COVID-19

•	 Lawrence Kleinman, Rutgers Rob-
ert Wood Johnson Medical School, 
New Brunswick, New Jersey 
COVID-19 network of networks ex-
panding clinical and translational ap-
proaches to predict severe illness in 
children

RADx is a service mark of the U.S. Depart-
ment of Health and Human Services.

About the Eunice Kennedy Shriv-

er National Institute of Child Health and 
Human Development (NICHD): NICHD 
leads research and training to understand 
human development, improve reproduc-
tive health, enhance the lives of children 
and adolescents, and optimize abilities for 
all. For more information, visit https://www.
nichd.nih.gov.

About the National Institutes of Health 
(NIH): NIH, the nation›s medical research 
agency, includes 27 Institutes and Centers 
and is a component of the U.S. Department 
of Health and Human Services. NIH is the 
primary federal agency conducting and 
supporting basic, clinical, and translational 
medical research, and is investigating the 
causes, treatments, and cures for both 
common and rare diseases. For more 
information about NIH and its programs, 
visit www.nih.gov.
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___________________
American Academy of 
Pediatrics, Section on 
Advancement in Thera-
peutics and Technology 
___________________
Released: Thursday 12/13/2018 12:32 
PM, updated Saturday 3/16/2019 
08:38, Sunday 11/17/2019 and Friday 
11/20/2020

The American Academy of Pediatrics’ 
Section on Advances in Therapeutics and 
Technology (SOATT) invites you to join our 
ranks! SOATT creates a unique commu-
nity of pediatric professionals who share 
a passion for optimizing the discovery, 
development and approval of high qual-
ity, evidence-based medical and surgical 
breakthroughs that will improve the health 
of children. You will receive many impor-
tant benefits:

• Connect with other AAP members 
who share your interests in improving 
effective drug therapies and devices 
in children.

• Receive the SOATT newsletter con-
taining AAP and Section news.

• Access the Section’s Website and 
Collaboration page – with current 
happenings and opportunities to get 
involved.

• Network with other pediatricians, 
pharmacists, and other health care 
providers to be stronger advocates 
for children.

• Invitation for special programming 
by the Section at the AAP’s National 
Conference.

• Access to and ability to submit re-
search abstracts related to advanc-
ing child health through innovations 
in pediatric drugs, devices, research, 
clinical trials and information technol-
ogy; abstracts are published in Pedi-
atrics. 

AAP members can join SOATT for free. To 
activate your SOATT membership as an 
AAP member, please complete a short ap-
plication at http://membership.aap.org/Appli-
cation/AddSectionChapterCouncil.

The Section also accepts affiliate mem-
bers (those holding masters or doctoral 
degrees or the equivalent in pharmacy 
or other health science concentrations 
that contribute toward the discovery and 
advancement of pediatrics and who do 
not otherwise qualify for membership 

New subscribers are always welcome! 

NEONATOLOGY TODAY
To sign up for a free monthly subscription,  
just click on this box to go directly to our 

subscription page
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in the AAP). Membership application 
for affiliates: http://shop.aap.org/aap-
membership/ then click on “Other Allied 
Health Providers” at the bottom of the 
page. 

Thank you for all that you do on behalf 
of children. If you have any questions, 
please feel free to contact: 

Christopher Rizzo, MD, FAAP, Chair, criz-
zo624@gmail.com

Mitchell Goldstein, MD, FAAP, Immediate 
Past Chair, MGoldstein@llu.edu and

Jackie Burke

Sections Manager

AAP Division of Pediatric Practice

Department of Primary Care and Subspe-
cialty Pediatrics

630.626.6759

jburke@aap.org

Dedicated to the Health of All Children

 # # #

The American Academy of Pediatrics is 
an organization of 67,000 primary care 
pediatricians, pediatric medical subspe-
cialists and pediatric surgical specialists 
dedicated to the health, safety and well-
being of infants, children, adolescents 
and young adults. For more information, 
visit www.aap.org. Reporters can access 
the meeting program and other relevant 
meeting information through the AAP 
meeting website at http://www.aapexperi-
ence.org/

NT

___________________

COVID-19 vaccine for 
children after MIS-C 
appears safe
 ___________________
Tuesday, January 3, 2023

NIH-supported study finds no serious compli-

cations following rare immune condition.

A study of children and adolescents who 
received a COVID-19 vaccination follow-
ing multisystem inflammatory syndrome 
(MIS-C) found that there were no reports 
of serious complications including myo-
carditis or MIS-C reoccurrence. About half 
of participants experienced mild and typi-
cal reactions, including arm soreness and 
fatigue. The study, funded by the National 
Institutes of Health, demonstrates that it is 
safe to get a vaccine after having MIS-C. 
The findings will publish today in JAMA 
Network Open.

The multicenter, observational study, the 
largest of its kind to examine COVID vac-
cination in this group, helps resolve a lin-
gering question about whether the COVID 
vaccine can increase the risk of health 
problems in young people who have had 
MIS-C, a rare and potentially fatal immu-
nological reaction that can occur following 
infection with SARS-CoV-2, the virus that 
causes COVID-19. 

MIS-C is a poorly understood condition that 
affects 1 in about 3,000 to 4,000 children 
and adolescents who had COVID-19, ac-

http://www.NeonatologyToday.net
http://shop.aap.org/aap-membership/
http://shop.aap.org/aap-membership/
mailto:crizzo624%40gmail.com?subject=
mailto:crizzo624%40gmail.com?subject=
mailto:MGoldstein%40llu.edu?subject=
mailto:jburke%40aap.org?subject=
http://aap.org
 http://www.aapexperience.org/
 http://www.aapexperience.org/
http://nationalperinatal.org/mental_health
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cording to the Centers for Disease Control 
and Prevention(link is external) (CDC). It 
occurs a few weeks after COVID infection 
and can lead to organ failure. Symptoms 
can range from stomach pain, fever, and 
rash to inflammation of the heart muscle, 
a serious condition called myocarditis. The 
exact causes of MIS-C are unknown, but 
medications can be given to decrease the 
inflammation that can damage organs.

Some families and healthcare profession-
als have questioned whether COVID vac-
cines could lead to more serious adverse 
reactions in those with a history of MIS-C, 
including a recurrence of the disease, but 
data on this topic were lacking.

The cross-sectional study included 22 
medical centers (21 in the United States 
and 1 in Canada) participating in the 
NHLBI’s Long-Term Outcomes After the 
Multisystem Inflammatory Syndrome in 
Children (MUSIC)(link is external) study. 
It enrolled 385 patients aged 5 years or 
older with prior MIS-C who were eligible for 
COVID-19 vaccination. Of this group,185 
(48.1%) received at least one vaccine 
dose. The median age was 12.2 years 
and 73.5% were male. The participants 
were racially diverse – 24.3% were Black, 
31.9% were Hispanic, and 28.6% were 
white. The median length of time from their 
MIS-C diagnosis to their first vaccine dose 
was 9 months.

Of those who received a COVID vaccination 
following MIS-C, mild adverse reactions – 
mostly arm soreness and fatigue – occurred 
in 49% of them, similar to the general pop-
ulation. There were no reports of serious 
complications, including myocarditis or re-
currence of MIS-C, the researchers said. 
 
“We are very reassured by the results 
and this safety data should be comforting 
to families and healthcare professionals 
when considering and recommending vac-
cination,” said study co-leader Matthew D. 
Elias, M.D., a pediatric cardiologist at Chil-
dren’s Hospital of Philadelphia and clinical 
assistant professor of pediatrics at the Uni-
versity of Pennsylvania, Philadelphia. Au-
drey Dionne, M.D., a pediatric cardiologist 

at Boston Children’s Hospital and assistant 
professor of pediatrics at Harvard Medical 
School, Boston, also served as the study’s 
co-leader. The researchers have routinely 
treated children with MIS-C throughout the 
pandemic.

Dionne added that the findings provide sup-
port for the CDC’s recommendation(link 
is external) that patients with a history of 
MIS-C receive a COVID vaccine at least 
90 days after diagnosis and that it is safe 
to do so.

“In light of the acute and long-term conse-
quences of COVID-19 it is vital to continue 
the development, testing, and deployment 
of preventive as well as therapeutic agents 
in at-risk groups as well as the general 
population,” said Gary H. Gibbons, M.D., 
director of the National Heart, Lung, and 
Blood Institute (NHLBI), part of NIH.

To date, more than 9,000 patients have 
been diagnosed with MIS-C in the Unit-
ed States, and 74 have died, according 
to data from the CDC (https://covid.cdc.
gov/covid-data-tracker/#mis-national-
surveillance(link is external)). However, 
the disease appears to be on the decline, 
according to studies by others.

“A big part of that decline is that COVID 
vaccination has been protective against 
this rare condition in those who have re-
ceived it,” Dionne said.

While many patients with MIS-C make a 
full clinical recovery, some studies sug-
gest chronic symptoms linger after MIS-C, 
which is why long-term outcome studies 
will be beneficial, the researchers said. 
The MUSIC study is part of an NIH collab-
orative research effort called CARING for 
Children with COVID, which aims to better 
understand how COVID affects children, 
who account for roughly 13% of the total 
cases in the United States.

Research reported in this study was 
funded by the NHLBI’s MUSIC(link is ex-
ternal) study, which was supported by 
grants HL135680, HL135685, HL135683, 
HL135689, HL135646, HL135665, 
HL135678, HL135682, HL135666, 
HL135691, and HL068270. The study uses 

the research infrastructure of the Pediatric 
Heart Network, a pediatric cardiology 
research consortium funded by the NHLBI, 
and its data coordinating center, Health-
Core Inc.

About the National Heart, Lung, and 
Blood Institute (NHLBI): NHLBI is 
the global leader in conducting and 
supporting research in heart, lung, and 
blood diseases and sleep disorders that 
advances  scientific  knowledge,  improves 
public health, and saves lives. For more 
information, visit www.nhlbi.nih.gov.  

About the National Institutes of Health 
(NIH): NIH, the nation›s medical research 
agency, includes 27 Institutes and Centers 
and is a component of the U.S. Department 
of Health and Human Services. NIH is the 
primary federal agency conducting and 
supporting basic, clinical, and translational 
medical research, and is investigating the 
causes, treatments, and cures for both 
common and rare diseases. For more 
information about NIH and its programs, 
visit www.nih.gov.

NIH…Turning Discovery Into Health®

Study

Examination of adverse reactions after 
COVID-19 vaccination among patients 
with a history of multisystem inflamma-
tory syndrome in children. JAMA  Net-
work Open. DOI: 10.1001/jamanet-
workopen.2022.48987
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2023 Virginia Apgar 
Award in Neonatal Peri-
natal Medicine. Call for 
Nominations___________________
Deadline: January 27, 2023

The American Academy of Pediatrics’ Sec-
tion on Neonatal-Perinatal Medicine is 
now accepting nominations for the 2023 
Virginia Apgar Award. This award, widely 
recognized as the highest honor in our 
field, is given annually to an individual 
whose career has had a profound continu-
ing influence on the well being of newborn 
infants. It is named after Dr. Virginia Ap-
gar, whose eponymous score was but one 
of her many pioneering achievements in 
obstetric anesthesiology, academic medi-
cine, neonatal care, and public heath. 

All AAP fellows interested in Neonatal - 
Perinatal Medicine are invited to submit 
nominations. The nominee need not be 
a member of the AAP. The nomination 
should include a cover letter and acurricu-
lum vitae of the nominee. A second letter 
in support of the nomination is required 
and up to four support letters will be ac-
cepted. Candidates who have been previ-
ously nominated in the previous two years 
but not selected may be re-nominated by a 
letter indicating renewal of their prior nomi-
nation. It is not necessary to resubmit all 
the paperwork if the original nomination 
package was complete.

The nominations must be received by 
January 27, 2023. Please send all nomi-
nations to:

Jim Couto, MA

Director, Perinatal & Neonatal Initiatives

American Academy of Pediatrics

345 Park Blvd

Itasca, IL 60143

jcouto@aap.org

630/626-6656

The Virginia Apgar Award is sponsored by 
a grant from Abbott and will be presented 
at the meeting of 

the Neonatal – Perinatal Medicine Section 
during the 2023 National Conference & 
Exhibition of the 

American Academy of Pediatrics in Wash-
ington, DC.

NT

___________________
2023 Avroy Fanaroff 
Neonatal Education 
Award
___________________
CALL FOR NOMINATIONS 

DEADLINE January 27, 2023

The AAP is now accepting nominations 
for the Section on Neonatal - Perinatal 
Medicine Avroy Fanaroff Neonatology 
Education Award. This award will be given 
annually to an individual who has made 

Loma Linda Publishing Company  Phone: +1 (302) 313-9984  
c/o Mitchell Goldstein, MD, MBA Fax: +1 (888) 305-1431 
Division of Neonatology 
11175 Campus Street, Suite 11121 Website: NeonatologyToday.org 
Loma Linda, CA 92350  Email: lomalindapublishingcompany@gmail.com 

December 20, 2021 

Dear Dr. Sappenfield, 

As you know, the Fragile Infant Feeding Institute (FIFI) is now working 
closely with Loma Linda Publishing Company (LLPC) to continue 
ownership of FIFI Conference now in its 18th year.  USF Health has 
always supported FIFI and we will continue to refer to the expanded 
educational conference as the Fragile Infant Forums and 
Implementation of Standards (FIFI-S).  Dr. Joy Browne, Dr. Mitchell 
Goldstein, Dr. Erin Ross, Dr. Carol Jaeger, and Dr. Elba Fayard will co-
chair the conference.  

Dr. Goldstein is the CEO of Loma Linda Publishing Company (a not-for-
profit Delaware 501 (C) (3) corporation) and the Editor in Chief of 
Neonatology Today (a wholly-owned subsidiary of LLPC). Neonatology 
Today has featured the conference, provided coverage of the 
proceedings, and published conference abstracts for the past several 
years. 

We are delighted to continue the mission of educating clinicians on the 
most recent, evidence-based newborn care and practice in feeding 

http://www.NeonatologyToday.net
http://neonatologytoday.net
http://nationalperinatal.org
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outstanding contributions to education in 
neonatal-perinatal medicine. It is named 
after a true pioneer in our field, Dr. Avory 
Fanaroff, in honor of his decades of com-
mitment to our understanding of newborn-
stheir physiology, and their families. 

The candidate’s contribution may be one 
of innovative education technique; origi-
nal concept; seminal event; an exemplary, 
effective, high impact program; or a sub-
stantial long-term contribution to the high-
est ideals of education. Preference will be 
made to educational efforts that have had 
a demonstrable effect on clinical care.

The recipient is chosen by the SONPM 
Executive Committee each year at the 
SONPM Perinatal Spring Workshop. Final 
AAP Board of Directors approval will be 
granted in June of 2023 and the recipient 
will be notified at that time.

If you wish to nominate an individual, or 
yourself, please submit:

• A letter of interest including justifica-
tion as to why this individual should 
receive the award.

• The candidate’s curriculum vitae.

• Two supporting letters from two mem-
bers of the Section on Neonatal-Peri-
natal Medicine.

If you are interested in re-nominating an in-
dividual, please contact Jim Couto before 
submitting any 

materials. (Candidates who have been 
previously nominated in the previous two 
years but not selected may be re-nominat-
ed by a letter indicating renewal of their 
prior nomination.)

ALL INFORMATION MUST BE COM-
PLETE BEFORE MAILING IN YOUR 
NOMINATION. 

Please send all materials no later than 
January 27, 2023 to:

Jim Couto, MA

Director, Perinatal & Neonatal Initiatives

American Academy of Pediatrics

345 Park Blvd

Itasca, IL 60143

jcouto@aap.org

630/626-6656

The Avroy Fanaroff Neonatal Education 
Award is sponsored by a grant from Mead 
Johnson Nutrition and will be presented at 
the meeting of the Section on Neonatal - 
Perinatal Medicine during the 2023 Nation-
al Conference & Exhibition of the American 
Academy of Pediatrics in Washington, DC.

NT

___________________
2023 Neonatal 
Landmark Award
___________________
2023 NEONATAL LANDMARK AWARD 

Call for Nominations

Deadline: January 27, 2023

Nominations are now accepted for the Sec-
tion on Neonatal-Perinatal Medicine Land-
mark Award. This award is given to an 
individual in recognition of a seminal con-
tribution which has had a major impact on 
Neonatal-Perinatal practice. The recipient 
does not necessarily have to be the author 
of the original description or publication of 
the contribution, but could be the individual 
responsible for dissemination and accep-
tance of the innovation within/by the profes-
sion and/or lay community. To be eligible, 
the “event” must have occurred at least 15 
years ago, and the nominee must not have 
received the Virginia Apgar Award. The 
award can be awarded posthumously.

The recipient is chosen each year at the 
Perinatal Spring Workshop. Final AAP 

Board of Directors approval will be granted 
in June of 2023 and the recipient will be noti-
fied at that time.

If you wish to nominate an individual, or 
yourself, please submit:

• A letter of interest including justification 
as to why this individual should receive 
the award.

• The candidate’s curriculum vitae.

• Two supporting letters from two mem-
bers of the Section on Neonatal-Perina-
tal Medicine.

If you are interested in re-nominating an in-
dividual, please contact Jim Couto before 
submitting any materials. (Candidates who 
have been previously nominated in the pre-
vious two years but not selected may be re-
nominated by a letter indicating renewal of 
their prior nomination.)

ALL INFORMATION MUST BE COMPLETE 
BEFORE MAILING IN YOUR NOMINATION. 

Please send all materials no later than Jan-
uary 27, 2023 to:

Jim Couto, MA

Director, Perinatal & Neonatal Initiatives

American Academy of Pediatrics

345 Park Blvd

Itasca, IL 60143

Phone: 630/626-6656

FAX 847/434-8000

jcouto@aap.org

The Landmark Award is supported by Mead 
Johnson Nutrition, and will be presented at 
the meeting of the Section on Neonatal - 
Perinatal Medicine during the 2023 National 
Conference & Exhibition of the American 
Academy of Pediatrics in Washington, DC

NT
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December 20, 2021 

Dear Dr. Sappenfield, 

As you know, the Fragile Infant Feeding Institute (FIFI) is now working 
closely with Loma Linda Publishing Company (LLPC) to continue 
ownership of FIFI Conference now in its 18th year.  USF Health has 
always supported FIFI and we will continue to refer to the expanded 
educational conference as the Fragile Infant Forums and 
Implementation of Standards (FIFI-S).  Dr. Joy Browne, Dr. Mitchell 
Goldstein, Dr. Erin Ross, Dr. Carol Jaeger, and Dr. Elba Fayard will co-
chair the conference.  

Dr. Goldstein is the CEO of Loma Linda Publishing Company (a not-for-
profit Delaware 501 (C) (3) corporation) and the Editor in Chief of 
Neonatology Today (a wholly-owned subsidiary of LLPC). Neonatology 
Today has featured the conference, provided coverage of the 
proceedings, and published conference abstracts for the past several 
years. 

We are delighted to continue the mission of educating clinicians on the 
most recent, evidence-based newborn care and practice in feeding 

In 2023, for the first time ever, the World Congress of Pediatric 
Cardiology and Cardiac Surgery will be held in the continental United 

States of America. �e 2023 WCPCCS promises to be the most 
comprehensive, up-to-date and technologically advanced meeting ever 

designed for Pediatric and Congenital Heart Disease. 

S U B S P E C I A LT Y  TR A C K S

WCPCCS2023.org
Join our mailing list at

Connect and learn

#WCPCCS2023

• Cardiac Surgery • Ambulatory Cardiology •
• Cardiac Catheterization • Multimodal Imaging •

• Cardiovascular Nursing • Rheumatic Heart Disease •
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• Cardiovascular Disease in the Neonate •
• Basic and Translational Science • Neurodevelopment •

• Heart Failure and Transplantation • Echocardiography •
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• Electrophysiology • Quality Improvement •
• Special Sessions for Trainees and Junior Faculty • 

• Big Data, New Technology & Artificial Intelligence •
  • Cardiac Intensive Care Advocacy • Cardiopulmonary 

Bypass, ECMO & Mechanical Circulatory Support • 

Please subscribe to our mailing list and visit the 
website for the latest information on abstract 
submission, registration, lodging and more 

details to help you prepare for #WCPCSS2023
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Genetics Corner: Familial Duodenal Atresia Due to 
Feingold Syndrome

Peer Reviewed

Mindy C. Huynh, MD, Robin D. Clark, MD

  

Case Summary:

A genetic consultation was requested for a preterm female with 
duodenal atresia that had been prenatally diagnosed by fetal ul-
trasound. Her family history was significant for duodenal atresia 
in her mother, her sister, and a deceased brother, who died in the 
immediate post-natal period after preterm delivery at 24 weeks 
gestation. She was admitted to the neonatal intensive care unit for 
surgical repair of her duodenal atresia and further evaluation. The 
patient was small for gestation age in all parameters: at 36 weeks 
4 days gestational age, her birth weight was 1.77 kg. An echocar-
diogram showed a patent foramen ovale with fenestrations, mild 
right ventricular dilation, and hypertrophy with mildly elevated pul-
monary pressures, but otherwise unremarkable.

The patient underwent exploratory laparotomy to repair a com-
plete duodenal web and duodenoduodenostomy on day 6 of life. 
Oral feeding was begun on postoperative day 6, with uneventful 
advancement to full oral feeds and appropriate weight gain.  Chro-
mosomal microarray and chromosome analysis were normal. She 
had asymptomatic thrombocytopenia that was self-resolving. Her 
hearing screen was normal. Her newborn screen was normal. 
Cystic Fibrosis was indeterminate, but the California state proto-
col for CFTR gene panel testing identified no mutations.

The genetics team examined the infant after her surgical repair. 

Many dysmorphic features were appreciated, including micro-
cephaly, short palpebral fissures, broad nose, thin upper lip, low 
anterior hairline, high palatal arch, bilateral clinodactyly of the little 
fingers, brachydactyly of the index and little fingers, each with 
single flexion creases, diminished distal flexion creases on the 
middle and ring fingers bilaterally, abnormal fisting with little fin-
gers over-riding the ring fingers, thenar hypoplasia, left Sydney 
line, and right distal “hockey stick” crease (figures 1-3). The baby’s 
facial and digital phenotype suggested Feingold syndrome in fa-
milial duodenal atresia. Maternal gene panel testing (gastrointesti-
nal anomalies) had been sent one month before delivery and was 
in progress, so genetic testing on the infant was paused until the 
mother’s results returned. 

“A genetic consultation was requested 
for a preterm female with duodenal 
atresia that had been prenatally 
diagnosed by fetal ultrasound. Her 
family history was significant for 
duodenal atresia in her mother, her 
sister, and a deceased brother, who died 
in the immediate post-natal period after 
preterm delivery at 24 weeks gestation.”

“Chromosomal microarray and 
chromosome analysis were normal. She 
had asymptomatic thrombocytopenia 
that was self-resolving. Her hearing 
screen was normal. Her newborn 
screen was normal. Cystic Fibrosis was 
indeterminate, but the California state 
protocol for CFTR gene panel testing 
identified no mutations.”

“The patient’s mother (MOP) had a first 
pregnancy with a previous partner that 
ended in preterm premature rupture of 
the membranes (PPROM) and delivery of 
a male at approximately 24 weeks 
gestation, followed by neonatal 
demise in the first days of life. ”
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The family history was significant for the duodenal atresia in the 
mother and three of her offspring. The patient’s mother (MOP) had 
a first pregnancy with a previous partner that ended in preterm pre-
mature rupture of the membranes (PPROM) and delivery of a male 
at approximately 24 weeks gestation, followed by neonatal demise in 
the first days of life. MOP’s second pregnancy, conceived with her 
current partner, was also complicated by PPROM with the deliv-
ery of a male with duodenal atresia at 24 weeks and 2 days gesta-
tion, with neonatal demise on day 3 of life. No genetic testing was 
performed on either child. MOP’s third pregnancy with the current 
partner was complicated by preterm delivery at 27 weeks, resulting in 
a female infant with duodenal atresia and microcephaly without other 
notable dysmorphic features. This child, our patient’s full sister, had 
a surgical repair for duodenal atresia at approximately one month 
of age. Her chromosomal microarray was normal. She has a mild 
to moderate learning disability and receives intervention at school.  
There were no other similarly affected family members with duodenal 
atresia, dysmorphic features, digital anomalies, or intellectual disabil-
ity. Both mother and father of the patient are of Hispanic ancestry 
from Mexico. Parental consanguinity was denied.

Following the infant’s discharge, the mother’s genetic test results 
identified a heterozygous pathogenic variant in MYCN: c.302dup 
(p.Leu102Thrfs*164). This variant caused a frameshift and prema-
ture protein truncation. The pathogenic variant in MYCN confirmed 
this family’s suspected diagnosis of autosomal dominant Feingold 
Syndrome. Targeted gene testing for this variant is planned in the 
infant and her affected sister on an outpatient basis.

 

Figure 1: Face with dysmorphic features - short palpebral fissures, 
broad nose, thin upper lip, low anterior hairline. 

Figure 2: Ears (left and right, respectively) with minor helical ir-
regularities, pointed superior folding of the ear. 

Figure 3: Left  hand with abnormal  fisting of pinky over  the  ring 
finger. Single crease or flexion of pointer and pinky fingers con-
sistent with mesobrachydactyly. Clinodactyly of the pinky finger is 
observed. Faint distal flexion creases are noted on the middle and 
ring fingers. Sidney’s line is seen on the palm.

Assessment and Counseling: 

Duodenal atresia is a congenital absence or complete closure of 
the first portion of the small intestine (lumen of the duodenum). It 
is the leading cause of intestinal obstruction in newborns, occur-
ring in approximately 1 in 10,000 live births.1 Duodenal atresia is 
usually sporadic, although it can also be reported with genetic and 
chromosomal syndromes. About 1/3 of individuals with duodenal 
atresia have Down syndrome. It is also one of the many diabetic 
embryopathies associated with maternal diabetes.

Isolated, non-syndromic duodenal atresia is usually not inherited 
in a Mendelian single-gene fashion but given significant dysmor-
phic features, digital hypoplasia, and microcephaly, with a posi-
tive family history of duodenal atresia, our patient’s presentation 
indicated a syndromic and inherited form of duodenal atresia. _
Her dysmorphic features are compatible with Feingold Syndrome 
Type 1 (OMIM # 164280): microcephaly, short palpebral fissures, 
and short index and little fingers.  

Differential diagnoses: 

•	 Down syndrome (OMIM # 190685) is highly associated 
with duodenal atresia; other clinical exam features include 
upslanting palpebral fissures, Simian creases, widely spaced 
big toes, hypotonia, etc.  A normal NIPT does not completely 
rule out Trisomy 21; a karyotype is needed to rule out a bal-
anced translocation that the microarray would not detect. 

•	 VACTERL association (or VATER syndrome) should also 
be considered. There are many different causes of this syn-
drome, including genetic and environmental factors. It is 
typically seen as sporadic and nonfamilial; no single gene 
disorder has been implicated. However, microcephaly and 
the specific facial features would be atypical for VATER/
VACTERL.

“She has a mild to moderate learning 
disability and receives intervention at 
school.  There were no other similarly 
affected family members with duodenal 
atresia, dysmorphic features, digital 
anomalies, or intellectual disability.”

http://www.NeonatologyToday.net


“Our patient and her sister should be 
tested for the same variant. MOP should 
be counseled regarding the high risk 
of recurrence and how the disease 
expressivity can range from mild 
features to the full spectrum of FS1.”

“Feingold syndrome (FS) is a rare, 
genetic, congenital malformation 
syndrome characterized by 
microcephaly, facial dysmorphisms, 
digital anomalies, and mild-moderate 
learning disability.2,3 Synonymous 
names include Brunner-Winter 
syndrome and Oculo-digito-esophago-
duodenal (ODED) syndrome, among 
many others. ”

“Shortened intestine length and central 
nervous system expression can help to 
explain findings of microcephaly and 
intrauterine growth restriction, as well 
as the risk of intellectual disability in the 
future. An important topic addressed 
in the Li study was using L-leucine and 
Rheb to activate the mTOR pathway, 
rescuing intestinal size. This could be 
a potential in-utero treatment option for 
patients with FS1.”
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•	 There are also reports of small bowel atresia in other syn-
dromes, such as Fryns syndrome (OMIM % 229850) and 
Martinez-Frias syndrome (OMIM % 601346). One could also 
consider Thrombocytopenia-Absent Radii or TAR (OMIM # 
274000) given thrombocytopenia, as duodenal atresia has 
been rarely associated with TAR. 

Feingold syndrome (FS) is a rare, genetic, congenital malfor-
mation syndrome characterized by microcephaly, facial dysmor-
phisms, digital anomalies, and mild-moderate learning disability.2,3 
Synonymous names include Brunner-Winter syndrome and Ocu-
lo-digito-esophago-duodenal (ODED) syndrome, among many 
others. FS can be further categorized into two main subtypes: 

•	 Type 1: the presence of GI atresia 

•	 Type 2 (OMIM # 614326): absence of GI atresia 

FS1 is a rare diagnosis, with a prevalence of less than 1 in 
1,000,000.3 To date, 69 families with 116 affected individuals 
having three or more phenotypic features of FS1 have been re-
ported.2 Penetrance appears to be 100%; however, expression 
widely varies. The most consistent phenotypic feature was digital 
anomalies, including brachymesophalangy and toe syndactyly, 
found in up to 97-100% of patients, while microcephaly was seen 
in 89%.4 GI atresia was the most common significant congenital 
anomaly seen in 55% of cases; renal and cardiac anomalies were 
also significantly frequent (18% and 15%, respectively).

Diagnosis of FS is established through clinical findings. A hetero-
zygous pathogenic variant in MYCN is identified through molecu-
lar genetic testing, single-gene or multigene panel testing, or even 
comprehensive genomic testing. Celli et al. looked at 4 pedigrees 
affected by FS, specifically at familial syndromic esophageal atre-
sia.5 Mapping revealed evidence for haploinsufficiency of genes in 
2p24-p23. This locus has also been confirmed by Van Bokhoven 
et al.6

MYCN is part of the MYC proto-oncogene family, a class of tran-
scription favors often implicated in many cancers due to amplifi-
cation or overexpression through activating the mTOR pathway.7 
Alternatively, the MYCN mutation in FS1 is a loss of function re-
sulting in truncation of growth in multiple organ systems. The Li et 
al. team out of the Koo lab used the zebrafish model to study FS1 
and MYCN function in organogenesis. MYCN was expressed in 
the central nervous, pharyngeal arches, and digestive systems. 
Knock-out studies resulted in multiple developmental defects, in-
cluding a shorter intestine with a narrowed lumen and fewer enter-

ic neurons. This is highly consistent with duodenal atresia in FS1 
and our patient. Shortened intestine length and central nervous 
system expression can help to explain findings of microcephaly 
and intrauterine growth restriction, as well as the risk of intellec-
tual disability in the future. An important topic addressed in the Li 
study was using L-leucine and Rheb to activate the mTOR path-
way, rescuing intestinal size. This could be a potential in-utero 
treatment option for patients with FS1. 

The MYCN variant found via MOP’s testing is likely inherited by 
her two daughters in an autosomal dominant fashion, with a re-
currence risk is as high as 50% in future pregnancies. Our patient 
and her sister should be tested for the same variant. MOP should 
be counseled regarding the high risk of recurrence and how the 
disease expressivity can range from mild features to the full spec-
trum of FS1.

Practical applications:

1. Suspect Feingold syndrome when duodenal atresia or tracheo-
esophageal fistula occurs in a first-degree relative of an affected 
infant. Take a careful family history to document any GI atresias 
in the family. 60% of patients with Feingold syndrome have an 
affected parent.

2. The clinical presentation of FS includes gastrointestinal atresia, 
digital anomalies, facial dysmorphisms, symmetric intrauterine 
growth restriction, and mild to moderate intellectual disability. 
Gastrointestinal atresia is the most common primary medical 
concern in FS, warranting immediate surgical intervention.

3. Pay attention to minor anomalies, for example, digital abnormal-
ities. They may be very helpful in establishing a rare diagnosis, 
especially in the absence of other significant anomalies. 

http://www.NeonatologyToday.net
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4. Appreciate that many syndromes are underdiagnosed. Suspect 
a syndromic or genetic etiology when a parent and child have 
the same anomaly. 

5. GeneReviews recommends chromosomal microarray analysis 
to identify large deletions and a combination of gene-targeted 
testing and comprehensive genomic testing depending on the 
patient and family phenotype. 
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Why Pregnant and Nursing Women 
Need Clear Guidance on  

THE NET BENEFITS OF EATING FISH 

Iron Omega 3 fatty acids 

Earlier Milestones 
for Babies

$

2 to 3 servings per 
week of properly cooked 
fish can provide health 
benefits for pregnant 
women and babies alike: 

shrimp

cod

tilapia

catfish

salmon

pollock

But mixed messages from the media 
and regulatory agencies cause pregnant 

women to sacrifice those benefits by 
eating less fish than recommended.
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Gilbert I. Martin, MD
___________________________________________________

The daily progress note has many components, and multiple pub-
lications have documented the medical-legal aspects of complete 
reporting. Initially, progress notes were a means to promote com-
munication between physicians and other caregivers. However, 
as time has progressed, the daily note is often utilized for what it 
does not include when reviewed from a legal prospective.  

It is clear that alteration or tampering with the medical record de-
stroys the credibility of a witness, and juries can believe that there 
is an attempt to “hide the truth.” As we have progressed from the 
handwritten, often incomplete progress note to a more consistent, 
detailed iteration, the focus of the patient and the observations 
and plans is sometimes lost.  

In addition, the electronic medical record allows for the repopula-
tion of notes, and despite good intentions, the different portions of 
the daily progress note are frequently repeated and not updated. 
Therefore, the reader can be left in limbo spending more time in 
the past than in the present and future.  

There are legal implications, as well as the repetition of data be-
comes tedious. I can remember an interaction I experienced as a 
percipient witness many years ago. I was explaining my progress 

notes, and the plaintiff’s attorney had me read out loud to the court 
what I had written concerning the baby.  

I read to the court, “the baby is resting in the mother’s arms.” The 
plaintiff’s attorney then asked me to read the initial statement in 
the following day’s progress note.

I read to the court, “the baby is resting in the mother’s arms.” The 
plaintiff’s attorney had me read three or four more initial lines in 
the progress notes, which all started the same way.  

Finally, the attorney came close to me and said, “Dr. Martin, don’t 
you think that the mother’s arms were getting tired after several 
days of holding the baby?” There was that uncomfortable rustling 
and giggling sound from the jury as it was evident that the notes 
were self-populated and not carefully reviewed and updated.  

Think about the pros and cons of computerized progress notes. 
The notes are often redundant. If the copy-and-paste option is 
utilized, the same information appears daily.

What then represents the perfect written note in a patient’s chart? 
The characteristics remain consistent. The verbiage must be 
clear, well-organized, and incredibly focused.   Our notes become 
obfuscated if we approach this documentation with a defensive 
attitude. 

If the daily progress note is constructed as a method of communi-
cation between all caregivers, the format should be consistent and 
organized and state the change in the baby’s condition or if there 
is recent laboratory information, if applicable. 

In 1994 I penned an editorial entitled “The Perfect Note.” I com-
pared the presentation of this perfect note to musical composers 
(Vivaldi, Mozart, Beethoven, Lloyd Weber, and Elton John). Like 
a medical progress note, the composer’s score must be “clear, 
organized, directed, and even repetitious). 

Medical-Legal Forum: Documentation, Documentation, 
Documentation

“The daily progress note has many 
components, and multiple publications 
have documented the medical-legal 
aspects of complete reporting. Initially, 
progress notes were a means to promote 
communication between physicians and 
other caregivers.”

“In addition, the electronic medical 
record allows for the repopulation of 
notes, and despite good intentions, the 
different portions of the daily progress 
note are frequently repeated and not 
updated. Therefore, the reader can be left 
in limbo spending more time in the past 
than in the present and future. ”

“There was that uncomfortable rustling 
and giggling sound from the jury as it 
was evident that the notes were self-
populated and not carefully reviewed and 
updated.”

“Attorneys who do not have a medical 
background concentrate on the words 
rather than the meaning as represented 
by the caregiver. ”

http://www.NeonatologyToday.net
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Progress notes have now progressed to being an important “le-
gal” document. Attorneys who do not have a medical background 
concentrate on the words rather than the meaning as represented 
by the caregiver. If all hospitals and physicians utilized a consis-
tent format, data collection would improve, and these statistical 
models would positively affect healthcare. 

The daily progress note needs to be comprehensive, well orga-
nized, functional, accurate, and especially practical for all health-
care team members.  

To me, the perfect note is the hollow, clear, haunting, consistent 
“A” that comes from the oboe as the orchestra members tune their 
instruments.  

Disclosure: There are no reported conflicts.
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It  is hard to be a Neonatologist who took the 
path through Pediatrics first, and not use a 
Dr. Seuss quote from time-to-time. 

If  your unit  is anything like ours where you 
work, I imagine you feel as if  you are 
bursting at the seams.

As the population grows, so do our patient 
volumes.  I often quote the number 10% as 
being the number of  patients  we see out of 
all deliveries each year in our units.  When I 
am asked why  our numbers are so high, I 
counter that the answer is simple.  For every 
extra 100 births, we get 10 admissions. It  is 
easy  though, to get lost  in the chaos of 
managing a unit  in such busy  times, and not 
take a moment to look back and see how far 
we have come. What did life look like 30 
years ago or 25 years ago?  In Winnipeg, we 
are preparing to make a big move into a 
beautiful new facility  in 2018. This will see us 
unify  three units into one,  which is no easy 
task but will mean a capacity  of  60 beds 
compared to the 55 operational beds we 
have at the moment.

In 2017, were routinely  resuscitating infants 
as young as 23 weeks, and now with weights 
under 500g at times. Whereas in the past, 
anyone under 1000g was considered quite 
high risk, now the anticipated survival for a 
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improve, and these statistical models 
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Vaccines and 
Preventive 
Monoclonal 
Antibodies
WHAT’S THE DIFFERENCE?

The Importance of 
Immunization
Vaccines and preventive monoclonal antibodies 
are two different types of immunization. While 
they function differently, they both serve the same 
purpose: protecting people from serious illnesses 
and diseases.

Different Technology, 
Same Protective Value

https://www.who.int/news-room/feature-stories/detail/how-do-vaccines-
work#:~:text=Vaccines%20contain%20weakened%20or%20inactive,rather%20than%20
the%20antigen%20itself.

https://static1.squarespace.com/static/5523fcf7e4b0fef011e668e6/t/62445afd0134140ff
954f3f6/1648646910485/NCfIH_Monoclonal+Antibodies+Inclusion+in+the+VFC+Program_
Position+Paper_Mar+2022.pdf

 Both support the immune system’s defenses.

Both protect against disease and provide a public 
health benefit by decreasing the burden of disease.

Both can provide tailored protection from a variety of diseases.

Both vaccines and preventive monoclonal antibodies undergo extensive testing for safety and efficacy. 

VACCINES PREVENTIVE MONOCLONAL ANTIBODIES

Teach the body to create antibodies that 
fight off a specific disease.

Many vaccines are readily and 
easily available.

The technology behind vaccines 
has been around for decades.  

Polio

Measles

COVID-19

And more

Yes Yes

Introduce antibodies that are ready to 
ward off disease in the body.

Preventive monoclonal antibodies 
can provide protection for diseases 

where there isn’t an existing vaccine 
or there isn’t an existing vaccine for 

certain patient groups.

RSV

COVID-19

By introducing an inactive piece 
of a disease or proteins that look 
like the disease, they trigger an 
immune response, training the 
body to create antibodies that 
defeat the disease.

Instead of teaching the 
body to create antibodies 

and defenses, they provide 
antibodies that are readily 

available.

How does  
it work?

What are the 
benefits?

Is it safe?

What can this 
immunization  

protect  
against?

Loma Linda Publishing Company  Phone: +1 (302) 313-9984  
c/o Mitchell Goldstein, MD, MBA Fax: +1 (888) 305-1431 
Division of Neonatology 
11175 Campus Street, Suite 11121 Website: NeonatologyToday.org 
Loma Linda, CA 92350  Email: lomalindapublishingcompany@gmail.com 

December 20, 2021 

Dear Dr. Sappenfield, 

As you know, the Fragile Infant Feeding Institute (FIFI) is now working 
closely with Loma Linda Publishing Company (LLPC) to continue 
ownership of FIFI Conference now in its 18th year.  USF Health has 
always supported FIFI and we will continue to refer to the expanded 
educational conference as the Fragile Infant Forums and 
Implementation of Standards (FIFI-S).  Dr. Joy Browne, Dr. Mitchell 
Goldstein, Dr. Erin Ross, Dr. Carol Jaeger, and Dr. Elba Fayard will co-
chair the conference.  

Dr. Goldstein is the CEO of Loma Linda Publishing Company (a not-for-
profit Delaware 501 (C) (3) corporation) and the Editor in Chief of 
Neonatology Today (a wholly-owned subsidiary of LLPC). Neonatology 
Today has featured the conference, provided coverage of the 
proceedings, and published conference abstracts for the past several 
years. 

We are delighted to continue the mission of educating clinicians on the 
most recent, evidence-based newborn care and practice in feeding 

https://www.who.int/news-room/feature-stories/detail/how-do-vaccines-work#:~:text=Vaccines%20contain
http://www.nationalperinatal.org/blacklivesmatter
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Executive Summary

RSV, or respiratory syncytial virus, is a common, highly contagious 
seasonal virus that affects 97% of children by the age of 2.1 Yet despite RSV 
being common among young children, most parents know little about it.  

RSV is the leading cause of hospitalization for babies less than a year old, 
and nearly 58,000 infants and young children are hospitalized for RSV each 
year. This dangerous virus doesn’t just impact preemies — it affects all babies 
and young children.2 In fact, it’s also the leading cause of bronchiolitis and 
pneumonia in children under one. And it can carry significant financial, 
emotional and social burdens for patients’ families.

Now, national survey data from the Alliance for Patient Access and the 
National Coalition for Infant Health highlight the experiences and opinions of 
two critical demographics — parents whose babies or children had RSV, and 
health care providers who take care of babies and children with RSV. Taken 
together, these surveys offer a glimpse of awareness, successes and ongoing 
challenges related to RSV. The findings also identify goals that stakeholders 
and policymakers can pursue going forward.



Parents Struggle  
as their Child Suffers 
with RSV
Hospitalization for RSV is not uncommon. 
Of the 340 surveyed parents:

Providers  
Support Families
Health care providers also shoulder the 
burden of RSV.

RSV Awareness Lags
Despite the prevalence of RSV, parents' 
responses emphasize there is a need for 
greater knowledge of RSV.

The burden of RSV goes well beyond 
the physical impact on babies and 
young children.

Following their child’s recovery, parents 
had to face the medical bills that followed.

67% 
reported that their child 
was hospitalized for RSV.

More 
than ⅔
of parents said that RSV 
also presented their family 
with a financial burden or 
financial crisis.

48%
of providers said they 
found it difficult to 
decide whether to send a 
young RSV patient to the 
emergency room.

43%
of RSV patients' parents 

“had never heard of RSV 
before their child was sick.”

69% 
of parents felt guilty 
they could not do more 
to prevent their child’s 
experience with RSV.

68% 
of parents said watching 
their child suffer affected 
their mental health.

More  
than ⅓ 
of parents said the burden 
of RSV placed a strain on 
their relationship with  
their partner.

Preventive 
Immunizations are 
on the Horizon

Parents and providers all 
expressed a desire to see 
immunizations and other 
preventions in the future.

Up-and-coming preventions will 
improve care and help prevent the 
burden from harming infants, young 
children and their families.

!!



RSV’s All-
Encompassing 
Burden



The Emotional Toll 
It’s never easy for parents to see their children suffer. But RSV can leave parents 
particularly traumatized.

69%
of parents "felt guilty” 
they could not do more to 
prevent their child’s RSV.

68%
said watching their child 
suffer “affected their 
mental health.”

When parents 
found out there was no 

treatment for RSV and that 
only supportive care could 

be done to help their child, 
48% said they felt angry, 46% 

helpless, and 37% frustrated.

In total, surveyed parents described their feelings throughout their child’s illness:

53%

45%

45%

36%

24%

22%

Afraid

Sad

Helpless

Frustrated

Hopeless

Guilty

Confused

Pained

Angry

21%

19%

14%



The Financial Burden
More than two-thirds of parents said that RSV also presented their family 
with a financial burden or financial crisis.

The RSV-related financial challenges that parents reported included:

Additionally, parents reported that their 
child’s illness impacted their ability to work, 
which for many resulted in a loss of income.

The bottom-line costs of a child’s RSV 
experience represent a significant expense 
for most families, and a financial crisis for 
many. Families estimated their total related 
costs to be:31% 

of parents had to  
take paid time off 
from work.

28%
took unpaid leave.

22%
had to work  
fewer hours.

10%
left their job.

7%
were fired because of 
the demands of caring 
for their sick child.

18% 
$501-$1,500

24% 
$1,501-$3,000

11% 
$3,001-$5,000

5% 
$5,001-$8,000

4% 
$8,001 or more

39%
Medical bills

32%
Loss of potential 

income

27%
Caregiver or  

child care costs

24%
Transportation 

costs

14%
Costs for meals 

or hotels

PAST DUE



The Social Burden
Caring for a young child suffering from RSV often 
requires help from people outside of the immediate 
family. In addition to the steep medical costs, there is 
also the time, energy and attention taken from other 
aspects of parents’ lives.

Siblings felt the strain, too.

42% 
of parents said they struggled 
to care for their other 
children when one had RSV.

42%
said their other children were 
distressed watching their 
sibling struggle with RSV.

41%
said RSV prevented patients’ 
siblings from participating in 
extracurricular activities or 
playing with friends.

More than ½ 
(54%) had to rely on family 
members and friends to help 
with child care, transportation 
and other responsibilities.

More than ⅓ 
said the stress put a strain 
on their relationship with  
their partner.



Caring for Babies 
and Children 
with RSV



Tough Calls for 
Health Care Providers
Because there is no treatment for RSV beyond 
supportive care, health care providers struggle 
with decisions about testing and hospitalization.

Typical RSV Timelines
According to parents, the most common age for RSV 
diagnoses was between 7 and 12 months. 

The most common duration of the illness was 4-6 days, 
during which time the vast majority of parents (89%) 
took their child to see a medical professional between 
one and three times.

Almost half 
(48%) found it difficult to decide 
whether to send a young RSV patient 
to the emergency room.

Nearly ⅓
of providers have been reluctant to 
test for RSV in the past because the 
only treatment option is supportive 
care — and half said their coworkers 
have expressed reluctance to test 
because of supportive care being the 
only course of treatment.

89% 
of parents took their 
child to see a medical 
professional between 
one and three times.



Even Afterward, 
Respiratory Risks Remain
Even after RSV subsides, young patients continue to 
face heightened risks for other respiratory conditions. 
RSV is the leading cause of bronchiolitis and pneumonia 
among infants, and it increases patients’ long-term risks 
of developing asthma.3

According to the surveyed parents, their children who 
recovered from RSV still faced additional health challenges:

28%
developed 
asthma.

28%
developed 
bronchitis.

19%
developed 

pneumonia.

19%
developed 

respiratory tract 
infections.

8%
developed 

other related 
conditions.

Hospital Stays and Treatments
Of the 340 surveyed parents, 230 had their  
children hospitalized for RSV. Of these cases: And during their hospitalizations:

When asked about 
treatments their children 
were administered in the 
hospital, parents answered 

“oxygen” most often.

47% 
were hospitalized 
for 4-6 days.

35% 
were hospitalized 
for 1-3 days.

15% 
were hospitalized 
for 7-9 days.

4% 
were hospitalized  
for 10 days or more.

49% 
were admitted to the 
intensive care unit.

40% 
were put on ventilators.

HOSPITAL



Understanding 
the Virus



Understanding 
the Virus

The RSV Awareness Gap 
Though almost all children contract RSV at least once by their second birthday, 
most parents are unaware of the disease until their own child is diagnosed.

This awareness gap persists despite 
health care providers’ regular 
encounters with the disease.

63%
said they wished their 
health care providers had 
taught them more about 
RSV before their child 
became sick.

92% 
of health care providers 
surveyed see children 
hospitalized with RSV.

86% 
report including RSV 
education as part  
of routine care.

90% 
feel their staffs are 
equipped to educate 
parents of RSV patients.

99% 
agree that parents  
need more information 
about RSV.

Not Just a  
Preemie Problem

Health care providers 
emphasize that all 
children are at risk for 
serious RSV disease.

43%
of RSV patients’ 
parents “had never 
heard of RSV before 
their child was sick.”

Of the 57%
that had heard of RSV, 
more than half knew  
“only a little.”

More than half of  
providers stated that 

at least 50%
or more of the babies they see 
hospitalized for RSV had been 
born full term and didn’t have 
preexisting conditions.



54%
When 

breathing 
difficulty 
worsened

What Symptoms Send RSV 
Patients to the Doctor?
Parents overwhelmingly reported that their kids’ RSV 
symptoms mimicked those of a cold or flu:

Most parents decided to seek professional medical care when their children’s 
symptoms multiplied or intensified. Parents decided to take their child to a doctor: 

Wheezing

Coughing

Difficulty breathing

Runny nose

Tired and  
“not acting normal”

Difficulty eating

71%

70%

58%

51%

46%

35%

49%
When the 
number of 
symptoms 
increased

39%
When 

their child 
developed a 
high fever

26%
When their 

child stopped 
eating, 

drinking or 
urinating



The Future of 
RSV Prevention 
& Treatment



Providers’ Engagement  
with Patients and Parents
Parents and health care providers were aligned on strategies 
for fighting RSV now and in the future.

Policy Recommendations
Health care providers and parents overwhelmingly 
support greater awareness and improved options 
to prevent and treat RSV.

97% 
of providers said immunizations and 
vaccine-like interventions could help 
minimize the burden of RSV.

92% 
agreed that, if an immunization were 
available, it should be added to the 
Vaccines for Children program's list 
of pediatric vaccines.

92% 
agreed that policy should  
ensure all babies and 
children get access to future 
immunizations or preventive 
interventions for RSV.

96%
of parents said they 
trust their pediatrician 
to consider their 
input while making 
treatment decisions 
for their child.

Health care providers 
unanimously agree that 
they have a duty to stay 
informed about RSV 
treatments (100%) and 
about RSV’s spread in 
their community (99%).

96%
of health care providers 
agree that they are 
responsible for 
educating parents about 
RSV, and 95% of parents 
agree RSV education 
should be a routine 
part of pediatric care.
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THE METHODOLOGY

Expert Survey 
Analysis

Utilizing “YouGov,” a global public opinion and data company, the sample for the study was 
recruited from a pre-recruited selection of parents who had opted in to YouGov’s platform 
and panel of U.S. physicians. All responses were collected through YouGov's survey platform. 
The platform utilized an opt-in panel, and sample participants had given prior consent to be 
contacted for surveys. Respondents to the survey were invited to the study by e-mail invitation. 
Providers were previously pre-profiled, and their specialty was confirmed and their treatment 
of babies and children with RSV. Parents were screened in a similar manner, looking for those 
who had had at least one child with RSV illness.  

After completing the study, qualified respondents were compensated with an honorarium.

DISCUSSION AND IMPLICATIONS

While this survey was conducted in conjunction with a market research firm using a 
convenience sampling methodology, the data further validates the several areas of concern 
related to RSV disease burden and impact on families and the health care system. The impact 
of social determinants of health (SDOH) on the mother/baby dyad are well documented. The 
impact of low socioeconomic status, low maternal education, poverty, food insecurity, obesity, 
housing and transportation issues are well documented.

This sample of parents had significant emotional, social, and financial impact from their 
child(ren) having RSV. Yet, based on the limited demographic data collected, one could argue 
that most of them do not suffer from multiple SDOH. RSV disease burden on parents and 
families can be anticipated to be more profound for parents that have to navigate/overcome the 
presence of multiple SDOH.  

The severity of RSV disease reported in this survey was an unexpected finding. While specific 
birth gestation and chronological age data was not collected, parents did report hospitalizations 
of 7 or more days (20%) and of those children (all ages) who were hospitalized, 49% required ICU 
care and almost all in the ICU required mechanical ventilation (40% of those in the ICU).  

Parents and the public need more evidenced-based information about RSV. The health care 
and public health communities must rally to disseminate information related to RSV prevention 
and early diagnosis so that the public knows just as much about RSV as they do influenza. But 
this responsibility cannot be solely on neonatal and pediatric providers. As new preventive 
immunizations are trialed and receive FDA approval, obstetrical and women’s health providers 
will play a key role, as will public health nurses and local health departments across the country. 
While this survey was focused on the impact of RSV disease burden in children and their 
families, it is important to note that RSV also significantly impacts the geriatric population and 
is a significant contributor to respiratory morbidity and mortality in older adults.  



PROVIDERS SURVEY

175 total providers interviewed

PARENTS SURVEY

340 parents of at least 
one child with RSV

29% Pediatricians

45% Pediatric NP or PA

11% Neonatologist

9% Neonatal NP or PA

6% Pediatric respirologist

67%   had at least 
one child 
hospitalized 
for RSV

67%  worked in a 
hospital

33%  worked in 
an outpatient 
facility
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National Coalition for Infant Health Values (SANE)

Safety. Premature infants are born vulnerable. Products, treat-
ments and related public policies should prioritize these fragile 
infants’ safety. 

Access. Budget-driven health care policies should not pre-
clude premature infants’ access to preventative or necessary 
therapies.

Nutrition. Proper nutrition and full access to health care keep 
premature infants healthy after discharge from the NICU. 

Equality. Prematurity and related vulnerabilities disproportion-
ately impact minority and economically disadvantaged families. 
Restrictions on care and treatment should not worsen inherent 
disparities. 
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Gravens2022-32 Quality Improvement Project to Achieve 
Early Full Enteral Feeds in Preterm In-
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the Use of Kangaroo Care in the Neona-
tal Intensive Care Unit

Gravens2022-39 Understanding the Couplet Care Envi-
ronment and its effect on bonding be-
tween the mother and infant dyad

Gravens2022-40 Organizational Health Literacy: Informa-
tion and Environmental Assessments of 
a NICU Follow-Up Clinic
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Abstract Title: Are We Listening: Addressing Health and Racial 
Equity in the NICU

Author: Ms. Jenne Johns, MPH

Once Upon A Preemie, Inc

PO Box 471, Essington, PA 19029

267-616-0188

jenneassistant@gmail.com

Background and Purpose: Addressing racial equity and im-
plicit bias is now a top national priority. The United States has 
a long-standing history of health disparities, many of which are 
expensive, avoidable and preventable. African American women 
and babies have experienced these health disparities at alarming 
rates. African American families are also disproportionately im-
pacted by higher rates of infant and maternal morbidity, mortality 
and premature birth rates. According to the 2019 March of Dimes 
Report Card, the United States premature birth rate is 10%, and 
this rate increased four years consecutively. In addition, the pre-
term birth rate in African American women is reported 49% higher 
than all other women.  Research studies also suggest that African 
American women and babies in healthcare settings (including the 
Neonatal Intensive Care Unit) experience higher rates of implicit 
bias from the clinical care team if they are not culturally congru-
ent. Closing these health and racial gaps in healthcare and in the 
NICU requires implicit bias training as a first step to transform 
organizational culture and improve quality of care delivered to 
African American babies.  The purpose of this presentation is to 
introduce challenges and solutions for addressing training gaps in 
perinatal and neonatal care.

Materials and Methodology: In 2020, a nationwide virtual survey 
was launched to explore current health and racial equity training 
trends in perinatal and neonatal healthcare institutions. The sur-
vey remained open for a two-week period, and engaged health-
care professionals, and neonatal family advocates with profes-
sional and personal experiences with health disparities. Survey 
participants voluntarily completed the survey without compensa-
tion. Based on the survey responses, a virtual health and racial 
equity training academy launched November of 2020 for perinatal 
and neonatal healthcare professionals and offered free continuing 
education credits.  

Results: The virtual health and racial equity training academy of-
fered four training workshops to healthcare professionals nation-
wide. Nearly 800 professionals attended four one-hour training 
sessions, and less than half requested the free continuing educa-
tion credits. Nearly 50% of participants were nurses, over 65% re-
ported experiences or witnessing racial inequities in their health-
care settings, and 65% of participants reported taking action on 

health equity based on what they learned during the training pro-
gram. 100% of participants requested opportunities to continue 
learning more about health and racial inequalities in perinatal and 
neonatal healthcare.

Conclusion: Given the nations national priority and attention on 
the black maternal health crisis, and the alarmingly growing rates 
of prematurity among African American women, the imperative for 
professional training is now. Action oriented training solutions offer 
health care professionals opportunities to decrease rates of racial 
disparities in clinical outcomes, improve patient satisfaction and 
increase trust among patients and providers. Adopting lessons 
learned from health care professionals with solutions to address-
ing systemic and systematic racial injustices, paired with listening 
to NICU parents are the key steps to moving the needle on im-
proving the delivery of equitable care for all families.

Learning Objectives:

At the conclusion of this participants will (learning objectives in-
clude:)

1. Increase awareness of current racial and ethnic dispari-
ties data trends in premature birth rates.

2. Explore current health and racial equity training solutions 
for perinatal and neonatal healthcare professionals.

3. Address the preemie parent lens on ways that healthcare 
professionals can deliver culturally competent, family 
centered, and equitable care.

Gravens2022-2

Abstract Title: Mothers’ Quality of Sleep during Their Infants’ 
NICU Hospitalization : Influencing factors and associated charac-
teristics 
Authors: Valérie Lebel, Nancy Feeley, Stephanie Robins, Robyn 
Stremler

Corresponding Author:
Valérie Lebel, RN, PhD

Professor

Université du Québec en Outaouais

5 St-Joseph, St-Jérôme, Québec, Canada, J7Z 0B7

1 800 567-1283

valerie.lebel@uqo.ca

Background and Purpose: Mothers commonly experience sleep 
disturbances and sleep deprivation when their newborn infant is 
hospitalized in a NICU (Haddad et al., 2019). Sleep disturbances 
can negatively affect their quality of life (more negative perception 
of parent-infant relationship; lower attachment scores; fatigue; 
lower perception of own physical and psychological well-being). 
Several factors may influence the sleep of mothers with an infant 
in the NICU. However, few studies have examined these factors. 
The aim of the present study is to determine if mothers’ percep-
tions of noise and light, their NICU-related stress, symptoms of 
postpartum depression, presence on the unit, other children at 
home, and perception of family-centered care were associated 
with mothers’ sleep quality.

Materials and Methodology: This study is a secondary analy-
sis of data from a quasi-experimental pre-post study (Feeley et 
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al., 2020). Mothers were invited to participate if they could read 
French or English, lived within an hour of the hospital during hos-
pitalization, and their infant was hospitalized in the NICU for two 
weeks or more and considered stable by the medical team at the 
time of recruitment. Recruitment took place in a level 3 NICU in 
Montreal, Quebec, Canada. Parents could be present at their in-
fants’ bedside at all times but could not sleep at the bedside, as 
space was limited. One room was available for parents to sleep 
near the unit and had to be reserved by parents who wished to 
stay overnight. Some parents were transferred to a single-family 
room with their infant (for step down care) where a recliner chair 
was available to sleep overnight.   

Once mothers provided written informed consent, they completed 
an online or paper questionnaire. The sociodemographic ques-
tionnaire was completed at enrollment and included questions 
about mothers’ characteristics such as age, level of education 
and number of children. At enrollment, mothers also self-reported 
their presence in the NICU in hours per day for the previous 7-day 
period and indicated whether they were expressing breastmilk. In 
addition, participants completed the General Sleep Disturbance 
Scale (GSDS), the Parental Stress Scale: Neonatal Intensive 
Care Unit questionnaire (PSS:NICU), the Edinburgh Postnatal 
Depression Scale (EPDS), the noise and light (NL) questionnaire 
and the Family-Centered Care Questionnaire (FCCQ) at enroll-
ment.   

Sociodemographic data were analyzed with descriptive statis-
tics. Pearson correlations were performed to identify associations 
between variables (GSDS, noise and light subscales of the NL 
questionnaire, PSS: NICU, EPDS, FCCQ, presence in the unit, 
other children at home, breast milk expression, infant gestational 
age and length of stay). Subsequently, to explain mothers’ quality 
of sleep,  a binary logistic regression model including the follow-
ing independent variables was conducted: mothers’ perception of 
noise and light; NICU- related stress; symptoms of postpartum 
depression; presence on the unit (hours per week); having other 
children; and family-centered care.  

Results: A total of 132 mothers were included. Participants had a 
mean age of 32 years, and for most (59.8%), the infant in the NICU 
was their first child. Infants’ mean gestational age was 29 weeks. 
A large proportion of mothers had a junior college or university 
education (74.2%) and a partner (91.7%). The family income for 
59.1% of participants was between $25,000 and $104,999. Most 
participants were Canadian citizens (83.3%) and the mean hospi-
tal length of stay for the infants of participating mothers was 58.21 
days.   

There were significant positive correlations between sleep distur-
bances and levels of stress, depressive symptoms, and breast 
milk expression, suggesting that mothers with greater sleep dis-
turbances experience more NICU stress and more depressive 
symptoms. Mothers expressing their breast milk also had greater 
sleep disturbances than those not expressing. In addition, a sig-
nificant negative correlation was detected between sleep distur-
bances and family-centered care, suggesting that mothers who 
reported higher family-centered care experienced fewer sleep 
disturbances. In addition, the odds that a mother has clinically sig-
nificant sleep disturbance was 3.12 (95% CI 1.08– 9.00, p = .04) 
times higher for mothers with other children at home compared to 
mothers without. Moreover, as mothers spend more time in the 
NICU, the likelihood of clinically significant sleep disturbances in-
creased (OR 1.36, 95% CI 1.02 −1.81, p = .04). Lastly, as depres-
sive symptoms increased, the likelihood of clinically significant 
sleep disturbances increased (OR 1.18, 95% CI 1.07– 1.32, p = 
.00).  

Conclusion: In conclusion, our results allow further understand-
ing of the factors that may influence the quality of sleep of mothers 

whose infant is hospitalized in the NICU. In addition, these results 
allow the identification of mothers having a higher possibility for 
sleep disturbance, which enables the implementation of targeted 
interventions to promote adequate sleep.  
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Learning Objectives: 

1. Recognize the factors influencing mothers’ quality of 
sleep during their infants’ hospitalization in a NICU

2. Understand the factors influencing mothers’ quality of 
sleep during their infants’ hospitalization in a NICU.  
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Background and Purpose: Exposure to the voice and language 
during the critical period of auditory development associated with 
the third trimester is thought to be an essential building block for 
language. Differences in the auditory experience associated with 
early life in the NICU may increase the risk of language delays 
for premature infants. NICU nurses are fundamental in the care 
premature infants; how they use their voices and what they un-
derstand about early auditory development may be important in 

http://www.NeonatologyToday.net


165NEONATOLOGY TODAYtwww.NeonatologyToday.nettJanuary 2023

understanding auditory experience in the NICU. To investigate 
nurses’ beliefs about voice use and auditory development, as well 
as their voice use behaviors in the NICU, we conducted a survey 
of NICU nurses to examine the following research questions: (1) 
How do nurses use their voice when interacting with premature 
infants? (2) Do infant characteristics (age, medical stability, be-
havior state) influence the voice behaviors of NICU nurses? (3) 
What do NICU nurses perceive to be the auditory needs of prema-
ture infants? (4) Do NICU nurse characteristics (age and years of 
experience) influence their beliefs or voice behaviors?  

Materials and Methodology: Our target population was nurses 
currently working in the NICU in the United States (U.S.). Nurses 
who met the following criteria were eligible to participate in this 
survey study: (1) currently employed full-time or part-time in a 
neonatal intensive care unit in the U.S.; and (2) hold an active 
license as a registered nurse (RN).   

The questionnaire was organized into the following topic areas: 
(1) demographics and professional background; (2) character-
istics of the NICU; (3) voice use in the NICU; (4) beliefs about 
auditory development; and (5) experiences with music and ex-
posure to music therapy. Prior to its use in the current study, five 
NICU nurses tested the questionnaire for clarity, ease of use, and 
estimated completion time (10–15 min) using the online delivery 
platform. The development process resulted in a 55-item online 
questionnaire hosted by an online survey platform (Qualtrics©, 
Provo, UT, U.S.). The questionnaire included ordinal, nominal, 
and open-ended responses. Participants were able to skip ques-
tions and some questions allowed multiple responses.    

A convenience sample of neonatal nurses was collected through 
the use of social media, personal networks of the research team, 
and snowballing as strategies to survey potential participants us-
ing the opt-in online questionnaire. The questionnaire was distrib-
uted two times. The first questionnaire was distributed to nurses in 
the personal network of the researchers through email and Face-
book posts. The online link could be shared, and participants were 
encouraged to send it to others in their own personal network. The 
first distribution lasted two weeks with a reminder email and Face-
book post sent at the beginning of the second week. A preliminary 
review of the results from the first distribution led the research 
team to make minor revisions to the questionnaire to improve clar-
ity before additional participants were recruited. Specifically, two 
questions were changed from a sliding scale to a Likert response 
option for more consistency across responses. Two additional 
questions were added to the revised questionnaire to understand 
the role of parents related to infant auditory needs and to under-
stand nurses’ voice interactions with infants compared to adults. 
The revised questionnaire was then distributed to three Facebook 
groups designed specifically for NICU nurses: (1) Neonatal ICU 
Nurses Rock, (2) NICU Professionals, and (3) NICU Nurses. The 
survey link was posted on each group page. The survey remained 
open for two weeks and reminder messages were posted to each 
Facebook page at the start of the second week.   

There was a combined total of 82 responses collected between 
the first and second distribution of the survey. Seven responses 
were excluded due to the participants working outside the U.S. 
The remaining 75 responses were included in analyses.

Results: A summary of our results include: Nurses reported using 
their voice more as the age of infants approached term gestation 
and speaking to infants was the most common type of voice use 
compared to singing, whispering or humming. Both infant (stabil-
ity) and nurse (age and years of experience) factors influenced 
reported voice use decisions in the NICU. Voice sounds rated 
by respondents as having the most positive impact on auditory 
development were live parent voice, recorded parent voice, and 

live singing. Regardless of unit type, nurses endorsed the belief 
that premature infants are exposed to a sufficient amount of voice 
sounds in the NICU to meet early auditory needs of premature 
infants but did believe that premature infants were exposed to suf-
ficient voice sounds.    

Nurses indicated that they would be more likely to advocate for 
auditory intervention for infants who are  moderately premature or 
term and are more medically stable.  

The full data set is complete and will be included in the final pre-
sentation.

Conclusion: The results of this study provide an important prelim-
inary understanding of what NICU nurses currently believe about 
premature infant auditory development and how they report using 
their voices while in the NICU. There may be specific ways that 
the voice can be used to maximize exposure to speech sounds 
that are salient in the intrauterine environment yet absent from the 
extrauterine environment of the NICU. The reported voice behav-
iors of NICU nurses suggest the need for further investigation of 
the relationship between infant responses and different auditory 
experiences at varying gestational ages and levels of medical sta-
bility.  Findings indicate a gap in knowledge regarding the impor-
tance of early exposure to voice sounds. This study is a prelimi-
nary exploration into the need of a targeted auditory intervention 
from the perspective of NICU nurses and provides an emerging 
understanding of how nurses may benefit from additional educa-
tion and training on a targeted intervention that supplements audi-
tory experiences for language development.

Learning Objectives: 

1. Participants will identify trends in NICU nurse voice use 
in the NICU

2. Participants will identify the importance of understanding 
the perspective of key stakeholders when determining 
possible interventions for complicated healthcare needs. 

3. Participants will discuss findings of this survey in relation-
ship to their own observations and experiences.

Gravens2022-4

Abstract Title: Implementation of A Neurodevelopmental Care 
Bundle to Promote Optimal Brain Development in the Premature 
Infant

Author: Pamela S Hackman, MSN, RNC-NIC, C_ELBW

Registered Nurse
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629 Thoreau Drive

7173301589

phackma@hotmail.com

Background and Purpose: When an infant is born prematurely, 
the external environment, routine or emergent nursing care ac-
tions performed on the infant can be detrimental. Neonatal nurses 
are keenly aware the premature infant is at risk for developing be-
havioral, cognitive, and physical impairments which can be short-
term or last a lifetime.  Purpose: The purpose of a neuroprotective 
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care bundle is two-fold:  First, for nurses, the bundle optimizes the 
health and well-being of the infant by incorporating seven core 
measures:   healing environment, partnering with families, posi-
tioning, and handling, safeguarding sleep, minimizing stress and 
pain, protecting skin, and optimizing nutrition. Second, for fami-
lies, therapeutic touch, and skin-to-skin contact cultivates positive 
neurodevelopmental outcomes, nurturing and health for the infant 
as well as enhances the bonding experience for the family. Com-
prehensive, evidence-based research was conducted looking at 
the role of developmental care and prematurity and how it can 
correlate to a healthy environment for the premature infant. Result 
of that research indicates that decreasing negative effects of ex-
trauterine life, decreasing touch times, and implementing a Neu-
roprotective care bundle in the neonatal intensive care unit can be 
modified to simulate an intrauterine environment, thereby promot-
ing optimal brain development and outcomes for that infant. 

Materials and Methodology: A quantitative research study was 
conducted in a level 4 neonatal intensive care unit with an aver-
age admission rate between 350-400 infants per year, with ap-
proximately 120 of those infants are born prematurely. Research 
was conducted over a twelve-week period. Eighteen premature 
infants 23-32 weeks gestation were tracked for the first 7 days of 
life.  

A Pareto chart was developed. Information on the chart includ-
ed: birthweight, and gestational age. The chart was divided into 
4-hour increments for a 24-hour (1day total). A list of variables-
disturbances to the infant included such interventions as opening 
the top of the isolette for CXR, or other medical test, opening the 
port holes to the isolette for attaining vital signs including blood 
pressure, diaper change, repositioning, suctioning, heel stick for 
blood, parental interaction with infant, answering an apnea, bra-
dycardia, or desaturation alarm, consoling a crying infant, and as-
sessment by medical team. The goal of the project was for the 
nurse to check off each intervention during an identified time slot. 
Data was collected for 7 days. 

At the end of twelve weeks, each variable in the time interval and 
tic mark for that time was tabulated. Then all interventions were 
added together for each day.  To find out the average number of 
times an infant was disturbed, the total number of disturbances 
per day divided by 7 for the total study period was identified. This 
information indicated the number of times in a day that an infant 
was disturbed. Further calculation was done to figure out the num-
ber of times per day the infant was disturbed by dividing total num-
ber of interventions per day by 24 (hours in a day).

Results: Main outcome results indicated an infant was disturbed 
between 89 to 242 times during the first week of like. Further 
breakdown indicated that infants were disturbed 3.7 to 10.1 times 
per hour.  Barriers recognized when research study complete in-
cluded: staff unaware of study so did not complete project, de-
spite education and communication to all staff members. Multiple 
shifts did not have documentation complete. Documentation of tic 
mark for variable but no tic mark for opening port holes (assump-
tion made here). No report of position change. No documenta-
tion noted on one patient for one shift. One patient did not have 
documentation for 2.5 days. Not all activities/interventions were 
captured. Too busy/ high acuity/ did not understand project re-
quest. Multiple pts/activities due at the same time. Totally depen-
dent on RN to document data. Some variables were documented 
but no documentation for opening the port holes or popping the 
top of isolette that needed to happen first before taking care of the 
infant (assumption made here when looking at the intervention 
completed). Despite interventions being missed in the total tabula-
tion of disturbances to the infant, the study was an eye-opening 
experience for the nurse to see the total number of times an infant 

is disturbed per day and per hour. The number of disturbances to 
the premature infant is detrimental to their health and something 
that is not often thought about when caring for the infant. Based 
on the limited results of this study, the intensive care unit in which 
this study was conducted is currently looking at interventions that 
promote the developing behavioral, cognitive, and physical needs 
of the premature infant by instituting specific touch times with in-
fant that correlate with the infant’s wake cycle, implementation of 
a neurodevelopmental care bundle and promoting a family cen-
tered approach to care. To assimilate the intrauterine environment 
a neurodevelopmental care bundle ought to be utilized.   

Conclusion: A family- care, neuroprotective and d velopmentally 
supportive care approach, in conjunction with standard of care 
practices, promote brain development and a healthy environ-
ment.   The implementation of a neurodevelopmental care bundle 
provides an opportunity to promote optimal brain development as 
the infant grows in the intensive care, thereby, fostering a positive 
experience for the family, decreasing length of stay, decreasing 
hospital cost, and improving medical outcomes.

Learning Objectives:

At the end of this presentation the learner will be able to:
1. Identify the how the implementation of a neurodevel-

opmental care bundle promotes the developing behav-
ioral, cognitive, and physical aspects of the premature 
infant. 

2. Identify external environmental factors that are detri-
mental to the premature infant and how the intrauterine 
environment can be assimilated in the external envi-
ronment. 

3. Identify the positive outcomes of promoting a neurode-
velopmental care bundle.  
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Background and Purpose: The developmental care council in 
our unit observed the need for continuing education to maintain 
consistency and best practices in developmental care. Previous 
educational efforts around cycled lighting, appropriate positioning 
and use of positioning aids, kangaroo care, and intubated mobil-
ity were followed by a period of desired and consistent practice. 
However, the use, consistency, and appropriate application of 
these efforts decreased over time. The purpose of developmental 
care rounds (DCR) was to promote the consistency and imple-
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mentation of developmental care practices and to contribute to a 
unit culture where developmental care is included in every infant 
and family interaction.

Materials and Methodology: DCR are conducted weekly with 
the patients' primary rehab therapist, a nurse who is part of the 
developmental care council, the bedside nurse, and the patients' 
family, if available. The DCR team meets at the patient’s bed 
space for an average of 15 minutes. There are two nurses from 
the developmental care council, and each sees an average of 5 
patients a week for a total time of 3 hours, during which time they 
complete paperwork, speak with families, participate in DCR, and 
educate staff. If parents are not present at the bedside for rounds, 
the nurse calls them to discuss developmental recommendations 
and answer any questions they may have. 

Staff availability prevents the feasibility of including every patient 
in DCR, so the most at-risk patients are selected. The criteria for 
DCR includes infants admitted to the unit less than 28 weeks PMA 
as well as selected infants referred to the team because of their 
challenging physiological or anatomical needs.  

The framework for DCR is based on Mary Coughlin’s five core 
measures of developmental care: family-centered care, healing 
environment, developmental activities of daily living, management 
of pain and stress, and protecting sleep. A form based on these te-
nets highlights each patient's needs and is reviewed and updated 
weekly during DCR. The form is placed at the patient's bed space 
as well as in their EMR.   

The Infant Positioning Assessment Tool (IPAT) is used to evalu-
ate the patient's position each week until 38 weeks PMA. After 38 
weeks PMA, depending on patient stability, head shape measure-
ments are taken with a caliper to guide positioning recommenda-
tions as well as screen for the development of cranial asymmetry 
using the plagiocephaly severity scale.   

In addition to IPAT scores and head shape measurements, paren-
tal and staff surveys are also conducted to evaluate satisfaction 
and perceived value of weekly developmental care rounds.   From 
May 2019 to November 2021 a total of 82 patients were seen for 
794 rounds

Results: DCR has helped influence unit culture to ensure that de-
velopmental care is a forefront of practice. Staff and parents report 
high levels of satisfaction with the program when surveyed. Par-
ents expressed feeling up to date on their child's development and 
reported an improvement with their engagement following DCR. 
Staff report a better understanding of how to support their patients’ 
development and appropriate use of positioning aids. They ap-
preciated the interdisciplinary collaboration that supports patients’ 
development by providing input and advice to staff. When asked 
what staff disliked about DCR the most frequent complaint was 
that not every patient was included. The second most frequently 
reported complaint was that there are not DCR on night shift.  The 
IPAT was a useful and educational tool for staff, but IPAT scores 
continued to be variable throughout DCR due to patient acuity, 
staff inconsistency, and appropriate use and availability of posi-
tioning aids. Despite the variable, when staff appropriately used 
positioning aids patients were found to have “ideal” and “accept-
able” IPAT scores. This finding presented a great opportunity to 
educate staff on positioning aid use and best practices for posi-
tioning.   

Head shape measuring was also a useful tool for an objective 

shape assessment. While visually some patients appeared to 
have asymmetries when measured the results were not as drasti-
cally abnormal as predicted. Conversely, some patients appeared 
to be symmetric but the caliper measurements contradicted this. 
DCR was a great way to raise awareness of head shape, and 
positioning plans were created to address asymmetries as well as 
work to prevent them. Because of early intervention many patients 
went from abnormal head shape measurements to normal in as 
short as one week.    

Conclusions: DCR is a staff-led initiative that was implemented 
to improve the consistency of developmental care practices in the 
unit. It has been successful in raising awareness and providing 
education for both staff and families. For staff it has been a helpful 
reminder to address the tenets of developmental care when inter-
acting with patients, which helps embed it into their daily routine. 
For families we found that the most important things that hap-
pened as a result of DCR were personal and deeply impactful to 
each infant and their caregivers: 

- struggling parents were connected with support 

- parents looked forward to DCR and actively sought out updates 
from the team 

- patients were fitted for cranial remolding helmets prior to dis-
charge to reduce a delay in care 

- for some families, the DCR team was a familiar and trusted face 
during lengthy hospital stays 

- a mom held her baby for the first time after encouragement from 
the DCR team  

The more patients and families have these experiences as a re-
sult of DCR the more developmental care transforms the culture 
of care in the unit.

Learning Objectives: 

1. Discuss the benefits of a DCR program 

2. Address the challenges of maintaining a DCR program
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Background and Purpose: The birth of a child is a sentinel mo-
ment for a family.  As the child is born, parents are born with new 
roles assumed.  Early days thereafter are ones of discovery, with 
the parents learning about their newborn and the newborn dis-
covering new sounds, sights, touches, and experiences.  In these 
moments, attachment is secured and parents quickly become ex-
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perts in their child(1). With extreme preterm birth, however, this 
essential period of discovery is interrupted.  While parents are 
welcomed as partners in the NICU, parents describe feelings of 
loss, grief, and anxiety(2). This aberrant parenting experience has 
been described as traumatizing and role altering(2). As the infant 
approaches discharge, parents assume a greater degree of the 
care, practicing with experienced team members available to sup-
port emerging skills. The limitation with this approach is that there 
are never moments of time truly alone with their child, those win-
dows of time for a parent to get to know their child and become 
the experts(1).  There is always an ‘expert’ outside the door.  This 
phenomenon contributes to the seismic nature of discharge, when 
that supportive presence is withdrawn leaving parents with fledg-
ing skills but no certainty of capacity.  The Supportive Therapeutic 
Excursion Program (STEP), was developed for parents to take 
their baby for walks in a stroller.  

The program allows parents to have independent time to prac-
tice parenting and to foster parental capacity, with an extending 
distance of support, starting with walks around the NICU and ad-
vancing to walks on the hospital property.  Anecdotally, parents 
described these walks as transformative, some becoming tearful 
as they stepped into the sunshine with their baby for the first time.   
As there is no reported program of this nature, the purpose of this 
qualitative study was to explore parental and staff perceptions.  
We aimed to learn about barriers, facilitators and the overall ex-
perience. Determining the impact is critical as this may identify an 
inexpensive but safe and needed intervention to better facilitate 
transition to home. 

Materials and Methodology: This was an observational quali-
tative interview study (REB approved)  with ten parents and ten 
NICU staff members to examine the experiences around the 
STEP program, 2016-2021.   

Protocol: STEP was initiated in 2016 with parents after significant 
barriers addressed by input from Infection Prevention and Control, 
Risk Management, and Legal (these will be articulated in more 
detail).  

Eligibility for STEP include: no longer require invasive ventilation, 
greater than 35 weeks corrected gestational age, no longer have 
clinically significant apneic or bradycardia events, covered stroller 
with a flat pram.  

Sanitizer and portable cardiac/respiratory monitor are sent with 
the parent. For those infants on supplemental oxygen, portable 
oxygen provided.  Tours initiated in NICU, advanced to the hospi-
tal and outside, weather permitting. 

Methods: Invitations to parents and staff through social media, 
clinic advertising, and emails.  Interviews were audio recorded 
and transcribed.  Thematic analysis was employed for interview 
data.      

Results: Throughout the interviews, the following themes 
emerged consistently: 

1. Normalcy: Both staff and parents consistently conveyed the 
normalcy of a walk with the parents. "I was just a regular mom 
walking through the halls." "A regular activity like going out for 
a walk was so like magical." "It was some small semblance of 
normalcy." 

2. Autonomy: Both staff and parents identified the experience of 
emerging independence from the NICU associated with the walks. 
"Like I didn't know how to be a parent, right? It was a bit of a 
necessary push for me to take ownership." "I was in charge of 
my child." "The walks empower them…Lord knows that they need 
that when they go home because for most of their child’s life, they 
have not been a huge part, as much as we try to have them in-
volved." 

3. Freedom: Parents and staff independently acknowledged the 
benefit of taking a break from the NICU. "It feels good that the 
medical professionals are putting their faith and confidence in you 
as a parent to be alone with your kid." "Benefits to staff are the 
benefits to parents…freedom to breathe." 

4. Shift of control: Parents expressed gratitude to have the faith 
of the providers to go outside.  Staff did express mixed feelings 
about giving up control with the walks but acknowledged the need 
to do so.  

5. Concerns: Parents and staff conveyed concerns of disparate 
nature.  Parental concerns were mainly around navigation of the 
hospital and weather not being optimal at times. Staff concerns 
were around equity as some parents may not be able to afford a 
stroller.  For both, infection prevention was raised but acknowl-
edged to be manageable.  Lastly, both parents and staff acknowl-
edged the concern around the extra time to go for a walk, with the 
nurses busy schedules.  Both, however, reported communication 
and a commitment to making it work as strategies to manage this. 

Conclusion: The simple act of taking a child for a walk, even in 
the NICU, appears to be therapeutic for parental mental health, 
autonomy, and capacity.  There were shared concerns around 
infection control but the protocol developed appeared to be ef-
fective at prevention and safety.  While more work for staff, it was 
consistently reported that strategies to divide the workload were 
feasible and staff articulated the observed benefits, outweighing 
the added work.  The main obstacle is the barrier of risk manage-
ment and infection control but this was minimized with a safety 
protocol developed. More research on this important and simple 
intervention is warranted.  
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Learning Objectives: 

1. Explore parental perception on the impact of stroller 
walks as well as that which they found helpful or barriers 

2. Explore NICU staff perception on the impact of the stroll-
er walks, the potential barriers and facilitators to these 
walks 
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Background and Purpose: Massage therapy is a cost-effective 
intervention that has a positive impact on the health of infants and 
their parents. Greater weight gain, better feeding tolerance, lower 
incidence of gastro-esophageal reflux and earlier discharge are 
frequently reported positive effects. Researchers found preterm 
infants massaged by their mothers had higher cognitive scores at 
12 months’ corrected age.1 Parents who performed massage in 
the NICU reported experiencing less stress, anxiety, and depres-
sion.2-4 It has been noted that the massager (therapist, parents 
and nurses) can benefit as much as the massagee.4 

Materials and Methodology: Setting: Our 20-bed, community 
level 3 NICU is located on the Mountain View campus of the El 
Camino Health system in Santa Clara County, California. The hos-
pital has approximately 4500 newborn deliveries and 400 NICU 
admissions per year. Our NICU provides care to infants less than 
1000 g at birth, less than 28 weeks gestational age, and/or those 
with severe or complex illnesses. The unit is staffed by board-
certified neonatologists and does not utilize advanced practice 
providers or pediatric trainees. Three neonatal physical therapists 
are on staff.  Methods: The main output of this project was the 
development of an “Infant Massage Program.” An interdisciplinary 
team of neonatologists, clinical nurse specialist, physical thera-
pist, parents, and nurses developed an educational video and par-
ent informational handout. The program focused on empowering 
parents’ participation in their infants’ care by educating caregivers 
about the importance of massage therapy and the techniques to 
perform massage. Figure 1 shows the PDSA cycles for the devel-
opment of our Infant Massage Program.   

The Infant Massage Program was initially created for infants less 
than 35 weeks’ gestational age at birth and included massage 
performed by physical therapy (PT) and/or parents at least twice 
a week on medically stable infants once they were 32 weeks’ cor-
rected gestational age. PT provides a hands-on learning demon-
stration of infant massage to parents. We created an instructional 
video, in English with Spanish subtitles, for parents to review as a 
supplemental part of the training. The informational handout de-
scribed the benefits of infant massage in both English and Span-
ish. The handout was ultimately incorporated into the electronic 
health record (EHR) education available in the hospital’s patient 
portal, MyChart Bedside, with a link to the video on our private 
YouTube channel (Figure 2). With expansion of the education to 
MyChart Bedside, parents of all NICU infants have access to the 
video and can also learn the technique, practice and ask ques-
tions.  

Procedure: Our massage technique is very simple due to the sen-
sitivity of preterm infants’ skin. During training, PT discusses the 
types of oil to use and determining the best time for massage. Par-
ents learn to assess the infant for readiness to ensure that they 
are in a quiet, alert state, and well positioned in the crib/isolette. 
Parents are trained to monitor their baby’s response to the mas-
sage. Babies might withdraw during the first few strokes, but ulti-
mately, they should relax and settle down. Massage therapy is a 
slow, and even rhythm stroke from head to toe, while maintaining 
contact on the body. The appropriate level of pressure is described 
as their hand resting on the part being massaged with relaxation 
of the fingers to give full, even tactile input. Pressure should not be 
either light, like a tickle, or heavy, like pushing into the skin. During 

training, PT demonstrates the stroke and observes the parent’s 
performance to provide suggestions. Each massage session is 
done on the back and extremities for about 10 minutes.  

Results: Impact: We implemented the Infant Massage Program 
successfully in our community Level 3 NICU in one year. We dou-
bled the parental viewing of the infant massage video within eight 
months (Figure 3). As a part of our Family Centered Care pro-
gram, we do follow-up phone calls where we learned that parents 
continued the massage even after discharge.   

Barriers: Time commitment to create and subtitle the video, dis-
seminating information to staff and parents about the benefits of 
massage, difficulties tracking video viewing in MyChart Bedside 
portal, delay in obtaining EHR flowsheet access for PT  to docu-
ment massage provision on their own instead of relying on nurses. 

Conclusion: Parents verbalized improved knowledge of this 
practice and slowly increased their comfort level with infant mas-
sage.  Next steps: Begin more regular documentation of massage 
provision in the EHR, which will allow tracking the number of mas-
sages performed during an infant’s hospital stay. Then, evaluate 
short-term outcomes such as weight gain, feeding tolerance, and 
length of stay in relation to quantity of massage received.  
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Learning Objectives: 

1. To increase caregivers’ knowledge of infant mas-
sage, including how and when to implement these 
practices  

2. To enhance parental bonding with their infants while 
in the NICU and at home  
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Background and Purpose: Research has previously indicated 
that parents, especially mothers, of preterm infants, experience 
increased stress and anxiety as a result of their child’s condition 
and that stress/anxiety is associated with worse infant neurobe-
havioral outcomes.1-3  Small pilot studies have shown that teach-
ing mothers to perform infant massage on their preterm infants 
decreases stress, as reported by the mother, and improves par-
ent-infant interaction.4-8 The aim of this study was to compare 
mother’s salivary cortisol, a biomarker for stress, immediately be-
fore and after maternally-administered massage.

Materials and Methodology: This data was collected as part of 
the TEMPO (Therapist Education and Massage for Parent-Infant 
Outcomes) Study, which was a prospective single group, non-ran-
domized study completed in the Neonatal Critical Care Center at 
UNC Children’s Hospital funded by the National Center for Com-
plementary and Integrative Health (NCCIH) (3KL2TR002490-
02S1). Only infants who were born extremely preterm (<28 weeks 
gestation) were eligible for inclusion. Infants were excluded if they 
had a medical condition that made massage not feasible. All in-
fants meeting the appropriate criteria were screened for inclusion 
when a PT referral was received, and families were approached 
by the principal investigator in the study for consent. Infant mas-
sage was one of the main interventions provided in this study and 
is the focus of this investigation.  

All TEMPO interventions were provided in addition to therapy stan-
dard care, which does not currently include infant massage. Stan-
dard therapy includes 1-2 sessions of physical therapy per week 
and parent education if the parent is available during sessions. 
While the TEMPO study primarily focused on enrolling mothers, 
fathers were also invited to participate in the study. In the TEMPO 
intervention, education sessions were planned in advance with 
parents, and multiple modes of instruction were used (eg. demon-
stration, handouts). Based on our experience in this study, infants 
were generally able to tolerate infant massage at 33-34 weeks 
postmenstrual age and approximately 1500 grams, in addition to 
being able to regulate their temperature outside of an incubator 
during the massage. Bedside nurses and therapists leading the 
intervention monitored vitals throughout in order to ensure that the 
infant remained physiologically stable and appropriate for mas-
sage. While the therapist demonstrated how to perform massage 
on a doll and provided verbal cues, parents followed along and 
massaged their infants. The massage techniques consisted of 
moderately firm effleurage strokes to the extremities and gentle 
passive muscle elongation lasting 10-20 minutes in accordance 
with the White-Traut ATVV protocol.9 After 2 educational ses-
sions, parents were encouraged to complete infant massage on 
their own when they visited their babies and were asked to record 
any massage they performed on a card at the bedside.   

Salivary cortisol levels were collected by research personnel via 
buccal swab immediately before and after the second of two mas-
sage education sessions. For parents of twins, the first salivary 
cortisol sample was collected before massage with the first child, 

and the second salivary cortisol sample was collected after mas-
sage with both infants was completed.  

Of the 32 parent-infant dyads enrolled, 6 were transferred to out-
side hospitals and 2 infants died prior to massage education in-
tervention. One mother declined salivary cortisol testing and one 
mother could not be present for massage session. Within the re-
maining 21 mothers and 1 father, the average change of salivary 
cortisol from pre to post massage administration was 18.01 ng/
dl. Results of a paired t-test revealed a significant difference in 
salivary cortisol levels from before and after massage administra-
tion (p=0.02).    

Results: The average change in salivary cortisol levels was 18.01 
ng/dL, although changes ranged from an increase of 55 ng/dL to a 
decrease of 108 ng/dL. Samples from mothers of twins were only 
counted once in all analyses. The test for salivary cortisol did not 
distinguish levels below 50 ng/dL, so some changes may not have 
been detected, potentially leading to an underestimation of the 
true change in salivary cortisol. T-test analyses demonstrated that 
there was a significant decrease in salivary cortisol levels after 
participating in infant massage (p = 0.02). Given these preliminary 
findings, results from studies examining salivary cortisol changes 
during skin-to-skin care,10 and studies demonstrating altered cor-
tisol levels in parents of children with chronic health needs,11 we 
anticipate that regular maternally-administered massage will re-
sult in reduced salivary cortisol, which will, in turn, contribute to 
reduced maternal anxiety and depressive symptoms. 

Conclusion: Infant massage is a feasible and safe parent educa-
tion intervention in the NICU with established benefits for preterm 
infants.4 Emerging evidence suggests that when administered by 
the parent, that there may be additional benefits to the parent's 
mental health. Significant changes in salivary cortisol, a biomarker 
for stress, were observed  pre and post massage  in a small cohort 
of parents administering infant massage. Additional research is 
needed to establish a correlation between salivary cortisol level 
changes and clinical symptoms of stress in parents of preterm 
infants.

Learning Objectives: 

Upon completion of this presentation: 

1. Participants will be able to discuss the potential parent 
psychological benefits of implementing infant massage.  

2. Participants will be able to describe a protocol for imple-
menting infant massage in a NICU and educating parents 
on the technique.
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Background and Purpose: Every day, worldwide, more than 15 
million infants are born preterm (WHO, 2018). In most cases, in-
fants born before 37 completed weeks of gestation need neonatal 
intensive care (NICU) until their development and growth reach 
the anticipated level of maturity to be discharged home. This hos-
pitalization can be highly stressful, as many as 2 out of 3 parents 
report symptoms of psychological distress during their time in the 
NICU (Greene and al., 2015). These symptoms of anxiety, de-
pression and stress can influence parent-infant attachment and 
the preterm infant's neurodevelopment in the long term (Kingston 
and al., 2015). Some studies have found a significant relationship 
between family resilience and a decrease in psychological symp-
toms when facing an adverse situation (Kukihara et al., 2020). 
Family resilience can be defined as "the ability of families, as func-
tional systems, to withstand and rebound from adversity" (Walsh, 
2016). According to Walsh's Family Resilience Model, the concept 
can be observed through specific resilience-promoting processes, 
namely shared belief systems, communication, and organizational 
processes (Walsh, 2003). In neonatology, some qualitative stud-
ies indirectly report on these family resilience domains through 
the participants' discourse (Wilson and Cook, 2018). Therefore, 
this rapid metasummary aims to evaluate the presence family re-
silience in qualitative scientific literature to answer the following 
question: Of what nature are the family resilience domains de-
picted in the NICU setting?

Materials and Methodology: A rapid metasummary methodol-
ogy was undertaken by our research team. A total of 5143 articles 
published between 2016 and 2022 were retrieved from four data-
bases (CINAHL, PubMed, PsychInfo, PubPsych). All were import-
ed into Covidence © for selection and extraction. To be included, 
articles had to be primary qualitative studies in which participants 
were exclusively parents of preterm infants who discussed their 
NICU hospitalization experience. Other types of papers, as well as 
quantitative or mixed-methods studies, were disregarded. Quali-
tative studies exploring healthcare provider viewpoints, parents' 
discharge experiences, at-home experiences, or bereavement 
experiences were also excluded.  A total of 55 publications were 
selected for analysis. Selection and extraction were undertaken 
by one reviewer, whereas coding of findings will be completed 
by one reviewer and revised by a second reviewer.  Based on 
Sandelowski and Barroso's suggested methodology, qualitative 
findings will be extracted from the retained articles. Directed cod-
ing will be completed using the family resilience domains identi-
fied in Walsh's Family Resilience model as the initial codebook. 
Other emerging themes will also be coded and further analyzed 
as needed to allow for conceptual advancement. As the coding 
process is finalized, intensity effect size and frequency effect size 
will be calculated, and results will be presented in a metasummary 
table.

Results: This analysis will shed new light on the most recent 
qualitative evidence of parents' experiences in the NICU by ana-
lyzing it through the lens of family resilience.  This study is the first 
known to formally identify family resilience domains in NICU fami-
lies. This will provide empirical evidence to guide future develop-
ment of instruments and interventions to support family resilience 
within a family-centered care philosophy. At the clinical level, new 
insight on the resilience of families of preterm infants could help 
promote healthy coping in the NICU and reduce the negative ef-
fects of high psychological distress as reported by parents during 
their infant's hospitalization.

Conclusion: Family resilience can be found in qualitative studies 
reporting on families’ experiences during their NICU stay. As it is 
an increasingly promising concept due to the predominance of the 
family-centered care philosophy in neonatal units, these findings 
can encourage researchers and clinicians to consider family resil-
ience in further research and clinical inquiries.
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Learning Objectives: 
1. Define the concept of family resilience 

2. Understand the metasummary method as a novel strat-
egy for analyzing qualitative studies 

3. Recognize that family resilience is a central concept in 
neonatology
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Background and Purpose: Decision making in the Neonatal In-
tensive Care Unit (NICU) has oscillated  between the extremes 
of paternalism and patient autonomy and now appears to have 
settled in-between, with a preference for individualized decision 
making1. The individualized decision-making process is based on 
clinicians better understanding of the specific context of families 
and provides them with the flexibility to individualize guidance2. 
Despite guidelines advocating this type of decision making, there 
is no literature guiding its practical application by a multi-disciplin-
ary inter-professional team. Of the guidelines that exist for indi-
vidual clinicians, the first step is eliciting families’ context, hopes, 
fears and values3,4. However, the NICU environment is often 
frenetic and reactive, with limited time for this process to occur. 
Even when a few members of the team sit down with a family, 
the information learned from families in those meetings are at risk 
of being lost through the ‘broken telephone’ of handover and are 
often minimally documented in the chart.   The purpose of this de-
scriptive qualitative study is to explore the experience of families 
and NICU clinicians with information sharing around the families’ 
context and values, and how that applies to decision making in 
the NICU. Understanding how this is currently happening in our 
NICU will inform the development of a quality improvement (QI) 
process aimed at improving communication between families and 
NICU clinicians.

Materials and Methodology: Using purposive sampling, families 
of varying cultural backgrounds and educational levels were re-
cruited. We conducted semi-structured interviews with 11 parents 
from 8 families (3 couples chose to be interviewed together) and 
13 NICU clinicians. All families had infants born at less than 27 
weeks of gestation and birth weights less than 1000 grams. The 
NICU clinicians interviewed included social workers (n=1), nurse 
practitioners (n=3), nurses (n=3), respiratory therapist (n=1), and 
neonatologists (n=4). Most NICU clinicians had more than 15 
years of experience (81%) and were predominantly Caucasian 
(64%). We performed a thematic analysis on the interviews. Two 
authors (MD+LR) read the transcripts of the first four interviews 
of each group and performed a preliminary analysis to develop 
a coding structure. This coding structure was then used by one 
author (MD) to code the remainder of the transcripts. 

Results: Four interconnected themes were identified both in the 
staff and family interviews: 1) the experience of sharing informa-
tion, 2) the ‘broken telephone’ noted between NICU clinicians, 3) 
a strong desire to control information and 4) the positive impact of 
information sharing on care provided and received.   

The experience of sharing information captured when, how, with 
whom and why information was shared between families and 

staff. Families spoke about their experiences with different provid-
ers (nurses, physicians, and social workers) and the opportuni-
ties they had to share information. Staff spoke about how they 
engaged with families (informally at the bedside versus more for-
mally in family meetings) and how certain enablers and barriers 
shaped that experience. Multiple families mentioned one of their 
reasons for sharing information about themselves was to forge 
relationships with those caring for their infants. Staff members 
spoke about wanting to better understand families to be better 
able to support them.     

Both families and staff spoke about the ‘broken telephone’ of 
handover noted between care team members despite having 
many opportunities to share from antenatal consultation and 
throughout the admission. Father A spoke about the need for de-
veloping an “efficient narrative, otherwise, you’re just exhausted” 
because of the constant turnover of staff and the lack of handover. 
Staff members repeatedly noted gaps in the collection and docu-
mentation of information around a family’s context. Staff spoke 
about the inconsistency of understanding what values are most 
important to families especially in the context of goals of care dis-
cussions or for example not knowing a family’s religious beliefs at 
the time of a baby’s death.  The third theme is the strong desire to 
control information. Parents express both the desire to create the 
narrative about their context and to have control over its evolu-
tion. Staff also described wanting to access that narrative to better 
understand families and to be able to contribute to it in their own 
way, independent of their professional role. This desire to under-
stand the family context is heightened in medically fragile infants.   
Fourthly, both families and medical staff perceive strong benefit 
in sharing information, and no one reported any negative impacts 
of participating in the information sharing process. Reported ben-
efits included building relationships and trust, improvement in 
care and personalization of support. Staff members spoke of the 
positive impacts on the inner dynamics of the medical team when 
the shared mental model extended from the medical condition of 
the neonate to include a shared mental model of family’s context.   
One interesting difference elucidated in the interviews was that 
parents and staff placed different importance on certain decisions.  
Staff perceived important decisions as being those around goals 
of care, such as redirection of care decisions. Parents viewed de-
cisions like planning the timing of extubation (parents C) or choos-
ing their infant’s first outfit once graduated to a crib (parents B) as 
decisions that they would like to be more involved in. This high-
lights opportunities for supporting parenting efficacy and building 
trust with families.

Conclusion: This descriptive qualitative study serves as a first 
step in a larger quality improvement initiative aimed at improving 
communication between clinicians and families. These findings 
provide us with a better understanding of the dynamics of infor-
mation sharing around a family’s context in our NICU and will help 
us target interventions to improve the experience for everyone in-
volved. Improving this step will allow our NICU to engage in more 
family centered and individualized decision making.
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Background and Purpose: Variable PO (per os, by mouth) feed-
ing management practices in the Newborn Intensive Care Unit 
(NICU) can affect patient safety, contribute to delays in achiev-
ing early feeding milestones, prolong length of stay, impact family 
experience, and potentially contribute to long-term feeding diffi-
culties.    Graphing an infant’s %PO allows clinicians to observe 
trends in feeding progress over time (e.g. days, weeks) versus 
over a single feed or shift, as well as the impact of changes in 
a feeding plan (e.g. slower/ faster bottle nipple, number of PO 
feeds per day).    We aimed to describe how daily plotting of an 
infant’s %PO, and review of this information in medical rounds, 
helps guide timing of objective swallow evaluation (i.e. modified 
barium swallow, MBS) and/or the decision to discharge home with 
enteral tube feeds.

Materials and Methodology: A chart review was conducted for 
infants admitted to a large Level III NICU in 2020-2021.  We re-
viewed charts for infants who received MBS (approx. 100 p.a.), 
as well as those who went home on enteral tube feeds (approx. 
15-20p.a.).  We looked at the rationale documented for feeding 
management decisions and determined the proportion of infants 
in whom failure to progress with %PO was listed as a primary or 
secondary factor for proceeding with imaging.  Results of these 
MBS studies were reviewed.   Furthermore, we examined the pro-
portion of infants in whom slow advancement of %PO was listed 
as a factor for proceeding with discharge home with enteral tube 
feeds.

Results: For many infants, overt clinical signs and symptoms of 
aspiration (e.g. SpO2 desaturation, apnea, bradycardia) are listed 
as the reason for proceeding with MBS.  However, in approxi-
mately 25% of infants who received MBS, failure to progress with 
%PO was listed as the primary factor for proceeding with imaging.  
In >50% of these cases, the infant was found to be aspirating on 
MBS.  In a further 15% of cases, failure to progress with %PO 
was listed as a secondary factor for proceeding with imaging, and 
affected how soon the study was performed.  In >90% of infants 
who discharged home on enteral tube feeds, slow advancement 
of %PO was listed as a factor for proceeding with this pathway.  
This initiative enhances the interdisciplinary care model.  Group 
results will be discussed, and individual case examples will be 
used to demonstrate clinical utility of this information.     

Conclusion: Daily graphing of an infant’s %PO helps clinicians to 
identify when an infant’s PO feeding is not advancing as anticipat-
ed and/or is getting worse, and helps guide management plans.  
In some cases, failure to progress with %PO is the main indicator 
of an underlying swallow impairment, versus adverse respiratory 
events (e.g. ‘spells’), that are typically relied on to guide recom-
mendations and timing of objective swallow evaluations.

Learning Objectives: 

At the end of this talk, participants will be able to:

1. List 3 potential benefits of graphing an infant’s %PO to 
guide PO management  

2. List 3 potential reasons an infant may stall in %PO intake

3. List 3 ways to measure the success of feeding practices 
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Background and Purpose: Preterm and other high-risk infants 
often display difficulty establishing oral (per os, PO) feeding in 
the NICU.  Most initially require enteral tube (per gavage, PG) 
feeds.  Then, as they transition to PO feeds, many require the 
use of therapeutic compensations (e.g. special bottle nipples, po-
sitioning, strategies) to assist them to feed safely and efficiently.  
Some infants continue to require therapeutic compensations +/- 
PG feeds post-discharge from the NICU.  These infants continue 
to require input and guidance from feeding therapy. The FOIS P 
is a 6 point feeding scale that allows an infant’s feeding skills to 
be categorized across a functional continuum (1 = all PG feeds, 
no PO; 6 = all PO with no therapeutic compensations required).  
We aimed to track the corrected age when infants admitted to the 
NICU reach key feeding milestones, including age at start of PO 
feeds, full PO feeds, and PO feeds without requiring therapeutic 
compensations. 

Materials and Methodology: We utilized the Functional Oral 
Intake Scale- Pediatric (FOIS-P) to track PO progress in infants 
during their NICU stay and across the first year at home.  Within- 
and between- rater reliability were established.  A retrospective 
chart review was performed for infants admitted to a large Level 
III NICU 2018-2021.   

Results: Approximately 25% of our NICU population continue 
to display immature feeding skills at the time of discharge; 2% 
require PG feeding (FOIS 1-3); the remainder are fully PO fed, 
but require therapeutic compensations (FOIS 4-5).  Age at attain-
ment of age-appropriate feeding skills (i.e. not requiring therapeu-
tic compensations – FOIS 6) is correlated with gestational age at 
birth and the presence of certain illnesses during the NICU stay.    

Conclusion: Evidence-based reporting tools assist in monitor-
ing of patient outcomes.  Through implementation of the feeding 
scale, we are better able to guide staff and parent expectations 
regarding age at attainment of PO feeding milestones, and plan 
appropriate support services for infants continuing to need thera-
peutic compensations to feed safely.

Learning Objectives: 

1. List 3 major PO feeding milestones for preterm and other 
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high-risk infants.

2. List 3 evidence-based therapeutic compensations used 
to assist preterm and other high-risk infants while estab-
lishing functional PO feeding. 

3. List 3 potential benefits of using a formal PO feeding out-
come tool 
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Background and Purpose: This session addresses the vital im-
portance of how we communicate and educate NICU parents in 
a meaningful way, while making a lasting, positive impression of 
their NICU experience. This session will highlight specific educa-
tional tools and tips that you can incorporate into your own prac-
tice.

Materials and Methodology: Materials: -Data on the efficiency 
and effectiveness of NICU parent education by establishing con-
sistency, improving quality and identifying best practice. Collected 
from an 18 month study developed and implemented across 81 
NICUs and nearly 10,000 parents and caregivers. Findings were 
published in the Feb 2020 issue of Advances in Neonatal Care.   

-Background and data on health literacy. Collected from the CDC: 
https://www.cdc.gov/healthliteracy/learn/UnderstandingLiteracy.
html ; retrieved 8/19/19  -Wolf, J. (2017). A report on the Beryl In-
stitute benchmarking study, the state of patient experience 2017: 
A return to purpose. Retrieved from http://www.theberylinstitute.
org/?page=PXBENCHMARKING2017   

Methodology: This session will provide an overview of the impact 
providing parent education has on the patient experience. Focus 
will be given to understanding different learning styles, recogniz-
ing barriers to learning, an introduction to health literacy and an 
explanation on designing curriculum based on what was learned. 
Using data from nurses and NICU families via surveys and evalu-
ations, we will help professionals recognize strategies to improve 
parent education towards the broader goal of improving the pa-
tient experience.

Results: Major accomplishment of program, i.e. qualitative or 
quantitative data; evidence-based results; impact on staff and/or 
families;   Both qualitative and quantitative data from the evalua-
tion and publication will be shared, along with lessons learned, in 
order to present the effectiveness of parent education on patient 
experience.   

Conclusion: Effective parent education is a large component of a 
positive patient experience. The strategies presented will help to 
ensure that staff are making the most of each teaching opportunity 

to support parents throughout their NICU journey and leave them 
feeling satisfied with the care provided to both their baby and the 
family unit.

Learning Objectives:

At the end of this presentation the learner will be able to:
1. Identify ways in which parent education relates to pa-

tient experience 

2. Describe effective education techniques that help em-
power families to care for their baby 

3. Identify solutions to common barriers to learning. 
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Background and Purpose: Skin-to-skin care (SSC) has been 
shown to improve infant cardiorespiratory stability, promote 
growth, reduce infections and positively impact parental mental 
health among others. Barriers to skin to SSC include concerns 
about infant safety as well as, caregiver and staff discomfort. Body 
wraps have been developed in an effort to overcome perceived 
barriers related to SSC, but limited evidence exists on their over-
all impact. The purpose of this safety and feasibility pilot study 
was to discover whether the use of a body wrap used to support 
SSC in the Neonatal Intensive Care Unit (NICU) would increase 
duration of SSC, decrease caregiver stress during SSC, and mini-
mize adverse events. The authors hypothesized that when a body 
wrap was appropriately used to support SSC for preterm infants, 
the caregiver’s level of stress would decrease and the duration of 
SSC would increase, and adverse events would decrease when 
compared to SSC without using the body wrap.    

Materials and Methodology: Materials: Donated Zaky Zak body 
wraps were available for the intervention group.  

Methods: This pilot study was conducted at a level four NICU in a 
tertiary-level pediatric hospital.  Eligible participants included pre-
term infants at less than 34 weeks postmenstrual age (PMA) and 
who qualified for SSC per the unit’s holding algorithm.  The first 15 
participants to meet inclusion criteria were enrolled into the stan-
dard of care (SOC) group which did not include the use of a body 
wrap during SSC. The remaining 14 participants were enrolled 
into the intervention group, performing SSC with the body wrap. 
Both groups received the same education on the benefits of SSC 
by the research team. Caregivers in the intervention group were 
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measured for proper fit for the body wrap by the research study 
team members and instructed to utilize the wrap during two SSC 
holds. Each infant/caregiver dyad performed two separate SSC 
holds, completed the Parent Stressor Scale and Parent Feedback 
form after each SSC hold, and completed a demographics ques-
tionnaire. Adverse events were documented by the research team 
with assistance from the nurse, parent, and retrospective chart 
review of the electronic medical record. Descriptive statistics were 
applied for analysis of the data.

Results: A total of 29 participants were enrolled in this pilot study. 
The mean gestational age (GA) at birth for enrolled participants 
was 29.0 weeks (std = 3.0). The mean PMA for participants at 
time of enrollment was 32.1 weeks (std = 2.4). Participants in the 
intervention group were on average younger (PMA during first 
SSC hold of 31.0 weeks vs. 33.1 weeks; d=-0.93), their caregiv-
ers were less experienced at performing SSC (57.2% had done 3 
or fewer holds vs. 26.7% in the SOC group), and they were less 
likely to be on room air (28.6% vs. 66.7%; d=0.80). Despite this 
difference in the two cohorts, no significant differences between 
the two groups in terms of primary outcomes were observed. Total 
SSC time was not statistically significant between the two groups 
(p = 0.33), neither was the number of adverse events (p=0.31 
for major events; p=0.38 for minor), the average parental stress 
(p=0.22) and confidence levels (p=0.18).    

Conclusion: This was a small feasibility study to assess the im-
pact a body wrap can have on infants and their caregivers while 
performing SSC in the NICU. The small sample size (n=29) was 
a significant limitation of this study, as it meant we were only pow-
ered to detect very large effects. The data did demonstrate that the 
body wrap group was more immature, on more ventilatory support 
and had less experience with SSC, yet did not experience any 
significant differences in adverse events or parental confidence.  
Given these findings, data from this feasibility study can be used 
to inform future research with larger sample sizes to evaluate the 
safety, efficacy, and cost-effectiveness of using body wraps during 
SSC for infants in the NICU.

Learning Objectives: 

1. List at least two benefits of SSC for the preterm infant 
and/or their caregiver

2. Recall at least one perceived barrier to SSC holding with 
preterm infants in the NICU.

3. Accurately explain the findings from this pilot study con-
ducted on the use of body wraps during SSC with pre-
term infants and the implications for future research.
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Background and Purpose: In the last decade there is increasing 
attention for Family Centered Care in the neonatal intensive care 
unit (NICU). In order to facilitate the presence of parents, more 
and more NICUs replace open bay units (OBUs) by single family 
rooms (SFRs). A similar trend is seen in the Netherlands. Multiple 
studies have shown the benefits of SFRs in the NICU. Neonates 
show less physiological stress, less pain and are less likely to de-
velop sepsis[1]. Due to better regulation of light and sound, SFRs 
have a positive influence on their neurological development[2]. 
Furthermore, the amount of skin-to-skin contact rises significantly 
when parents have the opportunity to stay overnight, which has 
positive effects on breastfeeding, neonatal growth, neonatal de-
velopment and parental stress[3]. On the other hand, the absence 
of parents in SFRs might negatively influence neurodevelopment 
and speech development in particular[4]. Several studies indicate 
parents are more isolated from other parents and medical staff 
and experience more hospital-related stress[1,5]. Therefore, Er-
dei et all proposes that the choice for OBU or SFR  should be de-
termined per child, parents and phase of the disease[6]. In order 
to be able to offer this in a NICU, both an OBU and SFRs must 
be available. A flexible architecture of the NICU, as suggested 
by Robson, can help to adapt to these shifting needs[7]. In this 
study, we examined the parents' views on the NICU design. What 
are the needs and wishes and what would the NICU look like if 
parents were in the lead?

Materials and Methodology: Explorative, quantitative research 
through online questionnaires. All parents with a child admitted to 
the NICU in Isala Zwolle in 2020 were invited by letter, except the 
parents from deceased children (278 invitations send). Currently 
the questionnaire was fully completed by 132 parents on which 
this research is based. Most important outcome measurements 
were: 1) number of parents who want to stay in SFRs (and if so, 
during the whole stay or at specific moments); 2) expectation of 
privacy and tranquility in an SFR (rating from 1 to 5); 3) Current 
and expecting levels of parental stress in SFRs compared to OBUs 
(rating from 1 to 5); 4) Current and expected visiting time in both 
and 5) the influence of SFRs on the use of the Ronald McDonald 
(RMD) house. Descriptive statistics were used. To compare these 
numeric (non-continous) and categorical outcomes, the Wilcoxon 
Signed Rank Test was used.      

Results: Almost all parents (92%, 122/132) want to make use 
of SFRs at some point of hospital admission. However only 52% 
(68/132) want to make use of an SFR during the whole stay. Par-
ents prefer SFRs when their child is stable (36%, 47/132) or when 
their child is critically ill (16%, 21/132). Only 8% (10/132) of the 
parents do not want to make use of SFRs at all (Figure 1). Ben-
efits of SFRs mentioned by parents are more privacy (69%) and 
tranquility for themselves (63%). Objections are less contact with 
other parents and less visibility of their child to the care provid-
ers when they are not in the SFR themselves. Parents can re-
lax better if they are present in the hospital using an SFR (mean 
SFR=3,70, mean OBU=3,54, Z=-2,180, p=0,029) but leave their 
child with less confidence when going home then when using an 
OBU (mean SFR=4,05, mean OBU=4,34, Z=-3,291, p=0,001) 
(Table 1). Parents expect to be 447 minutes a day longer on an 
SFR then on an OBU. In addition to an SFR, 15% of parents want 
to continue the use of the RMD house for their own tranquility and 
to be able to distance themselves from the hospital. In the current 
situation with an OBU 25% (33/132) of parents make use of the 
RMD house.

Conclusion: Most of the parents, but not all, favor an SFR at 
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some point of the hospital admission in the NICU, especially when 
their child is stable or critically ill. SFRs provides more privacy and 
tranquility for parents. The presence of parents is expected to be 
much longer in SFRs than in OBUs. However, parents do need 
opportunities for relaxation and tranquility outside the hospital. 
Therefore, parents think that during the NICU period a combina-
tion of OBUs and SFRs in tune with the condition of their child and 
the wishes and opportunities of the parents would be preferable 
than offering SFRs alone 
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Learning Objectives: 

1. SFRs have great advantages but are not in every situa-
tion superior to OBUs in the NICU. 

2. Flexible NICU design is needed to provide optimal clin-
ical and family-centered care. 

3. Based on parents opinion, a hybrid model of SFRs and 
OBU should be offered during the NICU period to meet 
the needs of parents and child. 
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Background and Purpose: Up to 40-50% of parents of very pre-
term infants have been shown to experience elevated depressive 
and anxiety symptoms. While efforts have been made to assess 
parents’ mental health and to refer them to services, an ongoing 
challenge is ensuring that the delivery of services and appropriate 
referrals take place during the infants’ hospitalization. 

Materials and Methodology: This is a descriptive analysis of 
the development and implementation of the Parent Mental Health 
(PMH) Program at Brigham and Women’s Hospital, a 66-bed level 
III NICU. Composed of a multidisciplinary collaboration involving 
social work, psychology, psychiatry, and newborn medicine, the 
program was developed to provide timely and consistent men-
tal health services for parents and caregivers during their infants’ 
hospitalization in the NICU through services embedded in the mi-
lieu itself. Program elements include: universal screening and sur-
veillance of parent mental health, the provision of individual and 
group therapy, and psychopharmacological treatment during the 
infants’ NICU hospitalization. 

Results: The NICU PMH Program was conceived in 2020 and 
developed throughout 2021. The hiring of a full time social work-
er in fall of 2021 was subsequently followed by the first phase 
of the program rollout which focused on screening and services 
for a subset of the NICU families. These included mental health 
screening for registered parents and caregivers of NICU infants 
under <32 weeks, and referrals for individual therapy and psy-
chopharmacological treatment among those screened through 
the Edinburgh Postnatal Depression Scale (EPDS) with scores 
>10, or otherwise through their history. Individual and group inter-
ventions encompasses modalities including cognitive behavioral 
therapy (CBT), acceptance-based therapy (ABT), and includes 
skill-based development (e.g., mindfulness-based strategies) to 
reduce parent distress tolerance and increase emotion regula-
tion during the NICU hospitalization. The service is intended to 
promote caregiver self-efficacy and readiness at discharge, dur-
ing which referrals to outside mental health providers are made 
as needed. We expect the number of mental health screenings 
to gradually increase over the next several months and subse-
quently reach case-load capacity for the full-time therapist. Chal-
lenges to the development and implementation largely center on 
the multidisciplinary nature of the endeavor. These range from ad-
ministrative concerns such as involving billing and documentation, 
determining role expectations and establishing norms for referrals 
and communication between the NICU team and the PMH team, 
in addition to the supervisors and leadership for the program. 

Conclusion: The program provides relief and assurance not just 
to families, but to NICU providers who have long been engaged in 
efforts in supporting the emotional needs of distressed and griev-
ing parents. Our efforts to develop and implement a NICU parent 
mental health program can serve as an example and an encour-
agement for other hospitals interested in providing treatment for 
families during the NICU hospitalization.
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Learning Objectives: 

1. To identify sources of stress and protective factors that 
contribute to parent mental health in the NICU.

2. To understand approaches to implementing parenting 
mental health screening and treatment within the NICU 
milieu.  
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Background and Purpose: Maternal presence is critical to health 
and development of neonates, particularly among those in a neo-
natal intensive care unit (NICU). However, the literature suggests 
that maternal presence at bedside is highly variable. The aim of 
this study was to assess feasibility and acceptability of a motiva-
tional interviewing intervention (MI) to increase maternal presence 
in a Level IV NICU. We also evaluated study design feasibility 
to inform a future, larger randomized controlled trial (RCT). This 
study was conducted in two phases: pre-COVID-19 and during 
the COVID-19 pandemic. Preliminary phase 1 acceptability data 
demonstrated that the MI intervention and study randomization 
were acceptable.

Materials and Methodology: Budget and Resources: The study 
was supported by a grant from the Jerry M. Lewis, M.D. Men-
tal Health Research Foundation (grant number GA-2017-013).  
Methodology:  All patients admitted to the Level IV NICU were 
screened for the following inclusion criteria: 1) infant in legal cus-
tody of biological mother, 2) infant in the care of the biological 
mother, 3) the mother speaks English or Spanish, 4) no maternal 
cognitive impairment, and 5) the infant was expected to stay in the 
NICU for at least 2 weeks. Participants were randomly assigned to 
one of two study groups, the motivational interviewing (MI) group, 
or the treatment-as-usual (TAU) group. Each participant com-
pleted up to 6 study visits in addition to a discharge visit. During 
the baseline and final visits, participants were administered an as-
sessment battery that included questionnaires on parenting stress 
(PSS:NICU), depressive symptoms (EPDS), bonding (MIBS), 
COVID-19 related concerns (in phase two of the study), and moti-
vation to visit. All study MI visits assessed for mother’s motivation 
to visit and MI satisfaction. Maternal presence data were collected 
from visitation data in the patient’s EPIC flowsheets documented 
by bedside nurses and verified through the check-in processes for 
visitors when mothers entered the hospital.      

Results: This study recently completed data collection. Here, we 

present preliminary findings (time 1 measures, feasibility data) 
and full data analyses (N=96) will be presented at the meeting. A 
total of 343 infants were identified for the study, and 123 infants 
were eligible for inclusion in the study. Of those who were eligible 
and approached (n=123), 78% (n=96) enrolled in the study. An 
equal number of participants were randomized into the MI group 
(intervention: one weekly MI session for up to six sessions) and 
to the TAU group (control: supportive sessions as needed), with a 
total of 48 participants in each study arm.  We present the relevant 
central tendency estimate (e.g., Mean, Median) based on variable 
distribution and outliers. At baseline, the average gestational age 
of infants enrolled in the study was 33 weeks (SD=5.32) gestation-
al age (GA). Median length of stay was 38 days (Q1=17, Q2=38, 
Q3=85; Range=3-328). Our study sample is representative of the 
larger ethnically and racially diverse NICU population we serve: 
16.7% (n=16) Black, 46.9% (n=45) non-White, and 57.3% (n=55) 
Latinx. Indeed, 17.7% (n=17) mothers identified Spanish as their 
primary language. Additionally, 38.5% (n=37) of mothers in the 
study reported marital status as single, and 50% (n=48) reported 
formal education as greater than a high school education. Moth-
ers reported a wide range of visitation barriers: 24.2% (n=22) care 
for patient’s sibling(s); 8.8% (n=8) distance; 8.8% (n=8) transpor-
tation; and 5.5% (n=5) work or school. 23% (n=21) of mothers 
reported a prior mental health history. At baseline, mothers re-
ported elevated parenting stress (M(SD)=4.4(1.16)) and elevated 
depressive symptoms (M(SD)=18.8(6.9)). In a subsequent mea-
sure of mother-infant bonding (n=78), mothers reported clinically 
significant bonding challenges (M(SD)=2.87(.19)).  

Preliminary findings from Phase 1 of the study demonstrated that 
the MI intervention was acceptable. We assessed MI acceptability 
by the rate of enrollment, willingness to participate in more than 
one MI session, and MI satisfaction ratings. In the first phase of 
the study, 78% of participants approached for the study agreed to 
participate, and all the mothers who participated in at least one 
MI session reported being willing to participate in a subsequent 
session. Of those who completed study visit one, 91% found the 
intervention as supportive, 86% found it helpful in managing their 
problems, and 94% found it motivating to visit their infant in the 
hospital.  

Phase 1 analysis of the group showed a significant negative corre-
lation between number of days mothers were present at the bed-
side and length of NICU stay. This finding is consistent with the 
broader literature that suggests that parental presence tends to 
decrease with longer NICU days hospitalized. In our presentation, 
we will analyze the MI and TAU groups separately to determine 
whether the MI intervention mitigated NICU presence decline over 
time. We will also evaluate whether maternal depressive symp-
toms decreased for the MI intervention group compared to the 
TAU group. Mediators for any group differences will be worthy of 
investigation, as maternal depressive symptoms are associated 
with a wide range of negative infant outcomes.  

Conclusion: The goal of this study was to assess feasibility and 
acceptability of a motivational interviewing intervention (MI) to 
increase maternal presence in a Level IV NICU. The study was 
supported by a grant, and data collection was recently completed.  
Preliminary phase 1 acceptability data demonstrated that the MI 
intervention and study randomization were acceptable, and full 
data analyses will be presented at meeting; preliminary findings 
are included in this abstract. We also evaluated study design fea-
sibility to inform a future, larger randomized controlled trial (RCT).
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Learning Objectives: 
1. Evaluate and describe feasibility of a motivational inter-

viewing intervention in a Level IV NICU. 

2. Evaluate and describe acceptability of a motivational in-
terviewing intervention in a Level IV NICU
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Background and Purpose: Over forty years of research has 
revealed numerous benefits of prolonged skin-to-skin contact 
(SSC), also known as Kangaroo Care (KC), for neonates. How-
ever, safety concerns and other barriers to KC have hindered its 
implementation.1–3 This study aims to assess the common barri-
ers to long durations of KC and evaluate the use of assistive KC 
devices in neonatal units in the United States.

Materials and Methodology: This secondary data analysis was 
part of a larger, national survey of neonatal clinicians’ opinions 
and practices of KC. The Institutional Review Board considered 
this study “exempt,” as the survey responses were anonymous, 
meant to describe existing practice, and did not collect any iden-
tifiable information.  

A cross-sectional descriptive study was conducted with an elec-
tronic survey distributed to neonatal clinicians across the United 
States. Registered nurses, physicians, respiratory therapists, oc-
cupational/physical therapists, and other neonatal care providers 
completed an online survey made available through online neona-
tal community groups and organization websites. We also posted 
the survey on professional organizations’ social media pages; this 
along with encouraging the survey respondents to share the post 
with other eligible participants led to snowball recruitment. To be 
eligible, the participant must have clinically cared for newborns in 
the United States or had a significant role in newborn care. Inclu-
sion criteria questions were asked in the survey to identify and 
exclude ineligible participants. The survey was originally devel-
oped by Author YJ in partnership with key stakeholders, including 
parents, ergonomists, experts in the field of neonatology, and neo-
natal clinicians from a variety of disciplines. The survey included 
questions regarding demographic information, such as age, gen-
der, and work environment. Questions regarding Kangaroo Care 
policies in hospitals were also asked; these questions determined 
which settings Kangaroo Care is used, including in the delivery 

room, when transporting mother and newborn to the postpartum 
unit, and in the NICU. Hospital policies regarding breastfeeding 
and sleeping during Kangaroo Care were also evaluated using the 
survey. Finally, questions were asked pertaining to barriers sur-
rounding the implementation of long durations of Kangaroo Care. 
The survey contained multiple choice, select all that apply, and 
free text response. For the multiple choice and select all that ap-
ply, frequencies and percentages were calculated for each survey 
question. Fisher’s exact tests were used to analyze relationships 
between categorical variables when the number of respondents in 
a cell was less than five. Independent t-tests and One-way Analy-
sis of Variance (ANOVA) were used to analyze dependent con-
tinuous variables. Descriptive and summary statistics, including 
frequencies, percentages, means, and standard deviations, were 
used to quantify the data. 

Results: The majority of respondents (N=148) were nurses 
(n=78, 52.7%) working full-time (n=111, 75.0%) in a level II, III, or 
IV NICU (n=109, 79.73%). Respondents overwhelmingly reported 
familiarity with KC, with 58.1% (n=86) considering themselves 
experts in this practice. Respondents generally described KC as 
either “standard practice” or “consistently practiced” in several cir-
cumstances: at birth for vaginal deliveries (n=116, 78.3%), at birth 
for c-sections (n=76, 51.3%), in post-partum (n=100, 67.5%), and 
in the NICU (n=111, 75.0%).  A majority reported that parents were 
not allowed to sleep (n=106, 71.6%), or breastfeed/pump (n=87, 
60.4%) while engaging in KC. Respondents reported the great-
est barriers to KC as parents’ willingness (M=0.53, SD=0.5), risk 
of dislodging medical devices (M=0.50, SD=0.5), and the units 
threshold of stability for KC (M=0.45, SD=0.5)   When asked 
about standardized use of KC assistive devices, 44.7% (n=67) 
stated that their hospital had no specific policy or protocol in 
place, while an additional 11.3% (n=17) were unsure of their 
hospital’s policy. However, a majority of respondents said that a 
hospital-provided ergonomic KC device would be either very ben-
eficial (n=89, 60.1%) or somewhat beneficial (n=38, 25.7%).  
Among respondents who were familiar with at least one of the 
KC devices assessed in this study, a majority either agreed or 
strongly agreed that the device increased the safety of the infant 
(n=27, 84.4%). In addition, they endorsed that the use of KC de-
vices increased the duration (n=23, 71.9%), and frequency (n=23, 
71.9%). They reported increased satisfaction of mothers (n=23, 
71.9%), fathers (n=20, 62.5%), and clinicians (n=21, 65.6%) who 
engaged in KC with a device. Furthermore, respondents stated 
that these devices decreased unplanned dislodging of medical 
equipment (n=19, 59.4%) and that they could be used to keep 
infants warm in skin-to-skin in the case of a warmer/incubator mal-
function (n=23, 71.9%). 

Conclusion: Our results are important because we found several 
new barriers to long durations of KC, such policies that do not al-
low parents to sleep or pump/breastfeed during KC. Our results 
highlight that, despite recommendations from the Developmental 
Care Standards for Infants in Intensive Care to use assistive KC 
devices,4,5 many NICUs in the United States do not have spe-
cific protocols for the use of devices to increase the comfort and 
safety of Kangaroo Care. Clinicians who did use KC devices in 
our study suggest a subjective increase in both the duration and 
frequency of KC sessions with the use of KC devices, as well as 
added protection against falls and dislodging of equipment. Our 
results suggest that the use of assistive KC devices can serve a 
dual purpose of increasing comfort and convenience for parents 
and increasing safety for infants, to better allow all infants to reap 
the benefits of Kangaroo Care.
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Learning Objectives: 
1. Previously documented barriers to KC include parent 

willingness, risk of dislodging devices, infant instability, 
and lack of clear hospital policy. 

2. Assistive KC devices may increase the practice of KC by 
improving parent comfort and infant safety.
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Background and Purpose: Maternal neonatal intensive care unit 
(NICU) presence is critical for infants’ medical recovery and over-
all neurodevelopmental trajectory (Reynolds et al., 2013). Stud-
ies conducted in the United States suggest that caregivers’ NICU 
presence vary significantly (Greene et al., 2015). Since March 
2020, many NICUs have enacted policies that restrict caregiver 
presence because of COVID-19, and ease of restrictions have 
varied over time. This study evaluated mothers’ perceptions of 
COVID-19 impact on their NICU presence.

Budget and Resources: The study was supported by a grant 
from the Jerry M. Lewis, M.D. Mental Health Research Founda-
tion (grant number GA-2017-013).  

Materials and Methodology: Data were collected as part of a 
larger, funded study evaluating a motivational interviewing inter-
vention to increase maternal NICU presence. Phase two of the 
study began during the COVID-19 pandemic, during which time 
we enrolled a diverse and representative sample of 62 NICU moth-
ers (age M(SD)=28(7.6), 46% Hispanic, 20% Spanish-speaking, 
80% government subsidized insurance). From this sample, 10% 
of mothers reported testing COVID-19 positive during pregnancy 
and 8% of mothers reported testing COVID-19 positive at the time 
of infant’s NICU admission. All patients admitted to the Level IV 
NICU were screened for the following inclusion criteria: 1) infant 
in legal custody of biological mother, 2) infant in the care of the 
biological mother, 3) the mother speak English or Spanish, 4) no 
maternal cognitive impairment, and 5) the infant was expected to 
stay in the NICU for at least 2 weeks.  Participants were random-
ized into the motivational interviewing intervention (MI) group (N 
= 29) or a treatment-as-usual control (TAU) group (N = 33). In 
this phase of the study, prior to randomization, participants com-
pleted an assessment battery that included whether they tested 
COVID-19 positive during or after pregnancy. At the time of their 
infant’s NICU discharge, participants completed the COVID-19 
NICU Visitation Impact Scale, a 20-item self-report measure de-
veloped in English and Spanish for this study. Themes included 
understanding visitation restrictions and guidelines, availability 
and engagement at bedside, perceived distress, and socioeco-
nomic resources. Participants reported the impact of COVID-19 
visitation restrictions on a 4-point Likert-type scale (1=Not true at 
all, 4=Very true), with higher scores indicating greater impact. We 
determined maternal visitation rate using concierge electronic vis-
itation data as well as electronic medical record flowsheets where 
nursing staff document visitation information.  

Results: For participants who completed discharge measures 
(N=56), the most commonly endorsed barrier to NICU presence 
was having other children in the home. A subset of mothers re-
ported that COVID-19-related stressors caused them to visit the 
NICU more than they may have otherwise – citing a desire to 
protect their baby from COVID-19 and noting that being present 
with their baby in the NICU made them feel less stressed about 
COVID-19. Conversely, the least common COVID-related barrier 
included being unsure about the hospital’s COVID-19 policies. 
In summary, these findings suggest greater maternal concern 
around COVID-19 infection and the desire to protect their baby 
from infection, while issues related to understanding of COVID-19 
related visitation policies and worries about breaking hospital’s 
COVID-19 policies did not appear to influence maternal presence 
at bedside as much

Conclusion: To our knowledge, this is one of the first studies to 
develop a self-report measure to assess maternally reported CO-
VID-19 impact on NICU presence at bedside. Preliminary findings 
suggest mothers may continue to benefit from additional resourc-
es during the COVID-19 pandemic, especially related to mitigating 
COVID-19 related stress in the context of a NICU stay.

Learning Objectives: 
1. Describe COVID-19 NICU Visitation Impact Scale, a 20-

item self-report measure developed in English and Span-
ish for this study.  

2. Discuss findings related to self-reported COVID-19 im-
pact on maternal presence in the NICU.
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Background and Purpose: Skin to skin contact (SSC) is a com-
mon developmental care (DC) practice in neonatal nursing care 
with established benefits for preterm infants and their parents. 
SSC is rooted in the philosophy of family-centered care (FCC)1 
since it can promote parental presence and involvement at the 
bedside from the earliest hours of the preterm infants’ life2. FCC is 
also documented as a DC intervention improving health outcomes 
of preterm infants as well as psychological well-being of the par-
ent3,4. Driven by the philosophy of DC, nurses should provide 
opportunities for collaboration and involvement for parents in the 
NICU to encourage both FCC and SSC. As an optimal implemen-
tation of FCC and SSC may depend on the nurses’ perceptions of 
developmental care practices, the goal of these secondary analy-
sis was to explore the relationship between NICU nurses’ percep-
tions of FCC as well as SSC.

Materials and Methodology: Secondary analysis was conducted 
from a larger comparative international study5 where 202 nurses 
working in level III universities affiliated neonatal units in Canada 
and France completed questionnaires on their perceptions about 
FCC and SSC. The FCC questionnaire had 20 items including 
3 subscales (support, collaboration and respect) where higher 
scores indicated more favorable perceptions of FCC6. The SSC 
questionnaire contained 20 items separated in four distinct sub-
scales (knowledge, beliefs and attitudes, education and training 
implementation)7. Higher scores were also indicative of favorable 
perception towards SSC.

Results: The nurses’ FFC total score was significantly but weakly 
correlated with all SSC subscales scores, ranging from 0.17 to 
0.30. More precisely, SSC education and training (subscale 3) and 
implementation of SSC (subscale 4) were correlated with nearly 
all FCC subscales (respect, collaboration, and support). These 
results may suggest that the nurses’ perceptions of their care be-
ing family-centered would be higher with greater SCC training and 
education and implementation of SSC in the NICU.

Conclusion: Our results suggest that the FFC is associated to the 
implementation of SSC in the NICU. These results shed a light on 
the association of these practices and might highlight a theoreti-
cal and practical perspective to better understand developmental 
care as an integrated concept. Thus, considering these findings, 
it seems possible that encouraging the practice of SSC among 
nurses, through the adoption of practice guidelines, training and 
education, and adequate implementation on the unit, would lead 
to a better perception of FCC, which translates into positive out-
comes for preterm infants and their parents.

Learning Objectives: 

1. Comprehend how SCC and FCC as DC practices may 
be related.    

2. Recognize that the adoption of SCC practice guidelines, 
training and education, and adequate implementation in 
the NICU lead to better perceptions of FCC by nurses.  
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Background and Purpose: Racial and socioeconomic inequi-
ties have well-known impacts on healthcare outcomes, especially 
for families with preterm or medically-complex infants.1,2 These 
include impacts on long-term neurodevelopment, access to spe-
cialty services, and family experience.3,4,5 Such inequities per-
sist throughout childhood and therefore have important, long-term 
implications for public health and health equity.3 As such, the goal 
of this study was to understand barriers to health equity in our 
own NICU follow-up clinic, and consider how other programs can 
do the same.

Materials and Methodology: Our study setting was an urban 
quaternary-care medical center with a specialized follow-up clin-
ic for NICU graduates. Our study population included three key 
groups: 1. primary caregivers of patients currently enrolled or re-
cently enrolled in our NICU follow-up program (n=6), 2. current 
staff members working in the clinic across various disciplines, in-
cluding neonatology, psychology, nursing, social work, and physi-
cal therapy (n=9), and 3. national experts in the field of public 
health and healthy equity (n=4). We conducted semi-structured 
interviews to explore best practices, barriers, facilitators, clinic 
purpose, and other areas of patient experience. A grounded the-
ory approach was used to guide thematic analysis. Coding was 
performed by trained research assistants with multiple reliability 
checks using a third coder to ensure inter-rater reliability. Themes 
are reported if a majority (50% of more) of the group highlighted 
the theme. Analyses were facilitated by Dedoose, Version 9.0.17.

Results: Strengths: Among primary caregivers, the most recur-
ring strengths identified via thematic analysis were the continuity 
of care with staff members, both in the transition from NICU to 
follow-up as well as within follow-up clinic. Thematic analysis of 
staff interviews identified empathy of providers as the most com-
mon strength. National experts did not comment on clinic-specific 
strengths as they were not familiar with our follow-up program or 
hospital system. Common strengths across all groups included 
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the general expertise of follow-up clinic staff in treating medically 
and developmentally-complex infants and the opportunity for sub-
specialty referrals within the same hospital network.   

Improvement Needs: Each group identified unique areas for clinic 
improvement. Among primary caregivers, thematic analysis re-
vealed a desire for increased social-emotional support for parents 
and improved care coordination between specialists outside of the 
clinic. Thematic analysis of staff interviews identified weaknesses 
surrounding social work resources, and the importance of setting 
clear limitations regarding what follow-up clinics can and should 
provide. National expert interviews highlighted the importance of 
employing systems-level public health frameworks to ensure eq-
uitable outcomes. All groups noted a lack of clarity in how the 
purpose of follow-up is communicated to families, especially re-
garding Early Intervention. 

Conclusion: Taken together, key themes for focusing systems-
level improvement work include augmenting strengths, consider-
ing new communication strategies and ideas, and using health 
equity frameworks to guide improvement cycles. A clinic taskforce 
(staff, families, and other relevant experts) is reflecting together 
as it drives this work, which explicitly uses systems change frame-
works.

Learning Objectives: 
1. Identify the relationship between racial and socioeco-

nomic inequities and health outcomes, particularly for 
preterm or medically-complex infants.  

2. Explain common themes about strengths and weak-
ness of infant follow-up between families, staff, and 
national experts.

3. Explore how these themes might be used to create 
interventions for reducing health inequities using an 
equity-informed quality improvement approach.
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Background and Purpose: 

***For consideration as oral presentation*** 

Over the years, our Level IV NICU has been relying on individual 
policies and guidelines developed independently to guide clinical  
practice in the unit. However, recently, there was an opportunity 

to develop and utilize a unified theoretical framework of interven-
tions tailored specifically for a high-risk, medically complex Level 
IV unit. The goal of this oral presentation is to describe the de-
velopment of a comprehensive and evidence-based document 
outlining a set of neuroprotective guidelines that will serve as the 
foundational and educational guide to developmental care in our 
unit. The professions represented by the three authors of the doc-
ument include: speech-language pathologist, occupational thera-
pist, and psychologist.

Materials and Methodology: For the purposes of creating the 
NICU developmental care guidelines, content was organized fol-
lowing the seven broad core measures outlined by Altimier & Phil-
lips (2016). The seven core measures are as follows:

1) Healing Environment   

2) Partnering with Families  

3) Positioning and Handling  

4) Safeguarding Sleep 

5) Minimizing pain and stress 

6) Protecting Skin  

7) Optimizing Nutrition  

This model allowed for integration of all relevant areas of devel-
opmental neuroprotective care in a medical center. It was also 
deemed a good model to follow for our specific NICU as it mapped 
nicely onto various committees and workgroups already estab-
lished within our unit, several of which were subsumed under the 
Developmental Care Steering Committee.   The endeavor was 
highly structured and collaborative, with many checks and bal-
ances, and elicited consultation, educational resources, and input 
from content experts and NICU leadership to guide the process.

Results: For the purposes of our NICU’s guidelines, each core 
measure included: standards of care, goals, background, and 
evidence-based interventions specifically tailored for our Level IV 
unit based on up-to-date literature and research. References for 
each section were included at the end of section for easy review. 
The full, comprehensive document is 95 pages, including refer-
ences. It has been reviewed by NICU content experts.

Conclusion: Moving forward, the goal is to continue refining the 
developmental care guidelines, educating and disseminating rel-
evant materials and information, and developing and prioritizing 
unit initiatives that will support evaluation and reflection of current 
NICU practices in order to advance their alignment with evidence-
based practices outlined in the NICU Developmental Neuropro-
tective Care Guidelines.

Learning Objectives: 
1. Describe multidisciplinary approach and process for cre-

ating developmental care guidelines within a care team 
and within our unit structure and culture.    

2. Describe content of the new document developed:  NICU 
Developmental Neuroprotective Care Guidelines.

3. Discuss opportunities, challenges, and benefits of cre-
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ating comprehensive developmental care guidelines 
for a Level IV unit; emphasis on importance of multi-
disciplinary collaboration.

Gravens2022-23
Abstract Title: Mothers’ of Preterm Infants Subjective Experi-
ences of a Newborn Behavioral Observations (NBO) Parenting 
Support Intervention

Authors: Esther Sokoloff-Rubin, Tufts University; Jessica Dym 
Bartlett, MSW, PhD, Thriving Together, LLC; Katherine Paschall, 
PhD, Child Trends; Allison Hebert, MA, Child Trends; Lianne 
Woodward, PhD, University of Canterbury; J. Kevin Nugent, PhD, 
Boston Children’s Hospital; Sylva Yeghiayan, PhD, Brigham and 
Women’s Hospital; Rachel Suttin, BA, Brigham and Women’s 
Hospital; Lise C. Johnson, MD, Brigham and Women’s Hospital

Corresponding Author:

Lise C. Johnson, MD

Newborn hospitalist

Brigham and Women's Hospital

Department of Pediatric Newborn Medicine CWN4; 

Brigham and Women's Hospital; 

75 Francis St; Boston, MA 02115t

6174484026

ljohnson11@bwh.harvard.edu

Background and Purpose: Mothers of preterm infants have 
heightened risk of postpartum mental health problems compared 
to mothers of full-term infants. Preterm newborns present addi-
tional challenges due to their neurobehavioral and physiological 
immaturity and the stress of prolonged hospitalization after birth. 
Previous research has shown that parents of preterm infants re-
port higher rates of anxiety and depression and lower levels of 
parenting confidence than parents of healthy, full-term newborns 
(Frello Roque et al., 2017). A Newborn Behavioral Observations 
(NBO)-based parenting support intervention has been shown to 
improve maternal confidence and to decrease symptoms of de-
pression and anxiety in new mothers (McManus et al., 2020; Nu-
gent et al., 2014).  The NBO is an infant-focused, family centered, 
relationship-based intervention, designed to sensitize parents 
to their baby's competencies and individuality, to foster positive 
parent-infant interactions, and to contribute to the development of 
a positive parent-infant relationship from the start. The NBO con-
sists of 18 neurobehavioral observations, which together capture 
the infant’s unique capacities and challenges in self-regulation in 
four key domains: autonomic, motor, and state regulation, and 
responsiveness to social and non-social stimuli (Nugent et al., 
2007). The Baby AMOR Study is a randomized controlled trial of 
the NBO intervention for moderate and late preterm (gestational 
age 32 to 36 6/7 weeks) infants and their mothers aimed at im-
proving maternal mental health outcomes and supporting sensi-
tive early parenting and optimal healthcare behaviors. We hy-
pothesize that this intervention will improve postpartum maternal 
mental health and mother-infant relationships and that mothers 

will find the NBO to be an acceptable and useful intervention.

Materials and Methodology: One hundred ninety-nine mother-
baby dyads have been randomized either to the NBO-based 
parenting support intervention delivered in three sessions during 
the first 6 weeks post discharge from birth hospitalization, or to a 
control group. Data addressing demographic information, mental 
health measures, parenting confidence, and infant feeding and 
health care practices are being gathered at three time points: 
baseline (Time 1), 6 weeks post hospital discharge (Time 2), and 
a follow-up interview at infant’s four months corrected gestational 
age (Time 3). A mother-infant play session is videotaped at Time 
3 for scoring using the Emotional Availability Scales. After Time 
3 data collection is complete, intervention group mothers partici-
pate in a brief end-of-study interview addressing their perceptions 
of the value and impact of the NBO sessions. This preliminary 
analysis reports on findings from 57 final study interviews (Time 
3) conducted to date.

Results: A total of 91.23% of mothers reported that the NBO inter-
vention was helpful; 92.86% of mothers reported a positive impact 
of the NBO on their confidence as parents; 91.23% of mothers 
reported a positive impact of the NBO on their understanding of 
“who their baby is as a person;” 91.23% of mothers reported a 
positive impact of the NBO on their parenting; 87.72% of moth-
ers reported a positive impact of the NBO on their relationship 
with their baby; and 87.72% of mothers reported a positive impact 
of the NBO on their emotional well-being. Coding of open-ended 
responses corroborate these dominant themes. Mothers reported 
that the NBO sessions were educational and informative, helping 
them to notice and interpret their baby’s behaviors and cues so 
that they could respond accordingly. Mothers’ comments indicated 
that the three NBO sessions provided reassurance, helping them 
to negotiate the challenges of prematurity, to manage expecta-
tions, and to be more confident during their infants’ first weeks of 
life at home after hospital discharge.

Conclusion: This interim analysis offers evidence that the NBO 
intervention is subjectively helpful to mothers in supporting their 
early parenting of preterm infants. We expect analysis of com-
plete study data to further elucidate these findings, including re-
sults of standardized measures on maternal mental health and 
confidence, maternal health practices with their infants, and mod-
erating and mediating factors that help explain the underlying the 
impacts of the NBO and study outcomes.
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Background and Purpose: Family Centered Care (FCC) pre-
pares family members for decision-making and caregiving roles, 
with the goal of reducing family members’ stress during and after 
neonatal intensive care unit (NICU) hospitalization of an infant. 
FCC has been associated with numerous benefits including de-
creased length of stay, improved well-being of pre-term infants, 
and greater family satisfaction. Physical or social distancing used 
to reduce infection transmission during COVID-19 pandemic has 
a profound impact on the delivery of family-centered inpatient care 
in NICU due to visitation restriction policies. How do we adapt 
such a program to maintain the core of the family centered care 
concept in the service of families? This presentation describes the 
various ways in which the FCC program in a level IV NICU was 
adapted to continue to serve our families during the pandemic and 
the ways in which that adaptation and integration of the team into 
NICU decision-making led to certain transformational changes in 
NICU family centered care practices.   

Budget and Resources: The Family Centered Care Program 
consisted of staff funded by First 5 Santa Clara County. Family 
support specialists (paid staff) consisted of   3 ex-NICU mothers 
that helped other NICU parents by proving peer support through 
their journey in NICU. The Director of the FCC program helped 
oversee and grow the program. A Family Education Specialist 
was responsible for family CPR and discharge preparedness edu-
cation in addition to bedside staff teaching. 

Materials and Methodology: This is a retrospective, observa-
tional single-center study conducted at a public safety-net hospital 
in California with a regional level IV NICU. This study included 
infants born and admitted to our NICU between July 2019 and Oc-
tober 2020.  We compared the demographics and FCC program 
measures during the “pre-pandemic phase” (July 2019 - Febru-
ary 2020, N=192), and “pandemic phase” (March 2020 -October 
2020, N=227). In addition, we qualitatively describe FCC team 
processes that were existent pre-pandemic in the NICU and fur-
ther highlight how those were modified and expanded during the 
pandemic after the team was fully integrated in NICU decision 
making leading to transformational change in certain family cen-
tered practices in the NICU.   

Results: There was no difference in the demographics between 
the “pre-pandemic” and “pandemic” groups.  Overall, the median 
birth weight and gestational age were 2753 grams and 37 weeks; 
58 percent were males, 65 percent of Hispanic origin and 21 per-
cent of caregivers had substance use disorders. There were sev-
eral modifications of the FCC program during the pandemic that 
were transformational to NICU family centered care practices. 

Conclusions: In the pre-pandemic phase, the FCC team: 1) con-
nected with families in person at bedside 1-2 times a week, 2) pro-
vided language support in person, 3) held onsite parent education 
classes twice a week and scrapbooking once a week. 

During the pandemic, they : 1) connected with families mostly via 
phone 1-2 times per week, 2 ) communicated changes in visitor 
policy to families actively, 3) provided phone language support, 
4) gave family related feedback to the NICU team during weekly 
multidisciplinary meetings and in real time to charge nurses, 5) 
provided onsite parent education in small groups twice a week 
with social distancing rules, 6) added a parent educator for CPR 
and special discharge teaching, 7) suggested the idea of initiating  
psychosocial rounds with NICU staff to review any psychosocial 
issues NICU families could encounter on a weekly basis which 
then got implemented by NICU leadership 8) suggested to NICU 
staff to strengthen language translation services in the NICU due 
to which a translator was hired and 7) initiated discharge pre-
paredness quality improvement efforts.  

Following the pandemic, while the FCC team onsite hours de-
creased, virtual (e.g. phone calls) support activities increased sig-
nificantly. NICU families continued to receive FCC care regularly 
on a weekly basis. Proactive virtual adaptation of the FCC pro-
gram in a timely fashion in response to the dynamic changes of 
pandemic polices allowed the FCC team to maintain their connec-
tivity with the NICU families. Despite working remotely, daily phone 
calls and information exchange between the FCC team and NICU 
staff enabled them to advocate for the families effectively. Fur-
thermore, the FCC team was able to expand their responsibilities 
during the pandemic by suggesting and helping implement psy-
chosocial rounds as well as suggesting strengthening language 
translation services in the NICU with the help of leadership. All 
these activities in unison helped NICU FCC program adapt effec-
tively to continue serving the needs of our NICU families despite 
the constraints imposed by the COVID-19 pandemic.

Learning Objectives: 
1. To understand how a family centered care program 

adapted itself during the pandemic to continue to serve 
NICU families. 

2. To understand how the FCC team was able to effec-
tively advocate on behalf of families and help add ad-
ditional family centered processes in NICU decision 
making to help NICU staff better support families.

3. To see if there were any differences in the demograph-
ics of NICU babies pre pandemic and during the pan-
demic. 
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Background and Purpose: Human milk fortification for the high-
risk infant is crucial for growth and development, but the process 
is not uniform.  Historically, human milk fortifier (HMF) was only 
available in premeasured, volume-restricted amounts. Fortifica-
tion with small volume packaging required multiple steps, addi-
tional staff time, lacked flexibility, and led to inaccuracies. In 2020, 
a novel sterile bottle containing 5.5 oz of HMF was designed by 
neonatal practitioners to ensure accurate and safe fortification.  
Staff can aseptically remove the exact amount of fortifier needed 
for volume and caloric density. Nutrition Care Team (NCT) aware-
ness of a safer and more efficient strategy is needed.  This study 
aimed to cross-sectionally examine the experience of Nutrition 
Care Team members using the novel sterile bottle of HMF.

Materials and Methodology: Clinicians at United States (US) 
hospitals that evaluated the HMF from June 1, 2020, through April 
30, 2021 (n=108), were sent an email containing an anonymous 
survey link to share with the NCT.  Investigators were blinded to 
whom completed the survey, and no identifying information was 
collected. After obtaining consent, survey respondents were 
asked 29 questions about the preparation of human milk, growth, 
feeding tolerance, and nutritional status in their Neonatal Inten-
sive Care Unit (NICU). The protocol was IRB approved.

Results: The response rate to the survey was 36% (n=124). Of 
those that responded, 99.2% (n=123) consented to participate. 
Of those that consented, 84.2% (n=113) responded that they had 
used the HMF for at least one patient. Most of the respondents 
were registered dietitians (RD) (32.4%), nurses with direct pa-
tient care responsibilities (26.1%), and formula room technicians 
(17.1%) (Table 1). Most respondents (76.6%, n=82) indicated that 
human milk was prepared in a milk preparation room, followed by 
18.7% (n=20) at a designated space in the NICU.   Respondents 
responsible for the preparation of human milk reported the novel 
sterile bottle of HMF was better than their previous practice for 
reduction in time to prepare (71.7%, n=33), accuracy of fortified 
human milk (69.6%, n=32), aseptic preparation (52.2%, n=24), 
reducing waste of human milk (58.7%, n=27), and ease of use 
(65.2%, n=30).  Of those that were responsible for evaluation of 
nutritional status, feeding tolerance was better (38.5%, n=27) or 
the same (58.6%, n=45) with the novel HMF when compared to 
their previous practice.  The majority of respondents indicated that 
growth parameters were the same as previous practice for weight 
(67.1%, n=47), head circumference (81.2%, n=56), and length 
(76.8%, n=53) with use of the novel HMF (Table 2).  

Conclusions: A novel sterile bottle of human milk fortifier was 
perceived favorably by NICU Nutrition Care Teams.  The HMF 
bottle may reduce preparation time and waste of human milk while 
maintaining growth and tolerance.

 

Table 1 Participants by Profession 

Values are number (%)

 

Table 2 Compared to the human milk fortifier(s) you 
have used before, how does the new HMF compare?
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Values are number (%)
Learning Objectives: 

1. Learner will explore potential impacts of human milk forti-
fier selection on nutrition order preparation practices in 
the NICU. 

2. Learner will be able to compare their experiences to a 
nationwide sample of NICU Nutrition Care Team expe-
riences in regards to patient nutrition outcomes.
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Background and Purpose: The Coronavirus Disease 2019 (CO-
VID-19) pandemic has been a major disruption for individuals 
across the world, with elevated rates of mental health symptoms 
observed since March of 2020 when the U.S. outbreak first oc-
curred. These increased mental health concerns have been ob-
served in the general population,  as well as in high-risk popula-
tions such as perinatal women. Parents of infants hospitalized in 
the Neonatal Intensive Care Unit (NICU) are a particularly vulner-
able population, and they experience increased rates of psycho-
logical distress and mental health problems in the perinatal period.   

Materials and Methodology: We conducted a cross-sectional 
analysis based on nationwide online survey responses to un-
derstand the relationship between the COVID-19-related experi-
ences and the stress experienced by mothers of infants admitted 
to US NICUs (n=108) during the pandemic. The sample of NICU 
mothers used for this analysis were drawn from the Perinatal Ex-
periences and COVID-19 Effects (PEACE) Study where online 
survey data was collected among postpartum women across the 
U.S. from May 21, 2020 and June 23, 2021. Participants were 
recruited from email listservs, social media, word of mouth, and 
Facebook support groups.   Predictors included: COVID-19 pan-
demic related health worries using the Coronavirus Health Impact 
Survey, COVID-19 worries about resources, and COVID-19 relat-
ed grief. To assess parenting stress experience within the NICU, 
we administered the Parental Stressor Scale: Neonatal Intensive 
Care Unit (PSS:NICU).  We examined all covariates listed above 
in relation to the three subscales of the PSS:NICU (parental role, 
infant appearance and behavior, and sights and sounds). We uti-
lized infant gestational age, pre-existing maternal anxiety, and 

whether the infant was admitted in the NICU at the time of the sur-
vey as covariates in the hierarchical multiple regression models.   

Results: The majority (61.9%) of surveyed mothers reported ex-
periencing high levels of stress in our study, with a total mean 
score of 3.2 on the PSS:NICU. (Table 1) COVID-19-related grief 
was significantly associated with higher levels of maternal stress 
as it related to seeing the baby’s appearance and behavior in the 
NICU, and exposure to sights and sounds within the NICU en-
vironment. (Table 2) No significant associations were noted be-
tween parental stress and COVID-related health worries or wor-
ries about resources. 

 

Table 1. Maternal mental health and other 
psychosocial experiences from Wave I of the 
PEACE Study, data collected between May 21, 2020 
to June 23, 2021.

 

Table 2. Multiple regression predicting parent stress 
in the NICU in three domains based on COVID-19 re-
lated experiences. 

Conclusion: Hospitals should consider parental COVID-19-relat-
ed experiences when weighing the risks and benefits of family 
presence and involvement in the NICU. Enhanced psychosocial 
support is necessary to mitigate the long-term consequences of 
heightened stress during and after the COVID-19 pandemic for 
NICU families.

Learning Objectives: 
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1. Describe the rates of NICU-related parent stress levels 
during the COVID-19 pandemic.

2. Determine how COVID-19-related experiences, inclu-
sive of health worries, worries about resources, and 
grief of lost experiences might relate with high levels of 
stress experienced by mothers of infants hospitalized 
in the Neonatal Intensive Care Unit (NICU).

Gravens2022-27
Abstract Title: A Music-Based Intervention to Reduce Stress in 
the Hospitalized Preterm Infant

Authors: Erdei, Carmina MD; Forde, Madison; Sunwoo, John; El-
Dib, Mohmed MD; Inder, Terrie MD

Corresponding Author: 

Dr. Carmina Erdei, MD

Brigham and Women's Hospital

75 Francis Street, CWN , Boston, MA 02115

cerdei@bwh.harvard.edu

Background and Purpose: Preterm infants experience stress 
while hospitalized in the sensory-atypical environment of the 
Neonatal Intensive care Unit (NICU). (1) Such stress can perturb 
infant physiological state, contributing to later developmental im-
pairments. (1,2) Music-based interventions may reduce stress, 
enriching the auditory environment in the NICU to improve infant 
neurodevelopment. (3-5) Little is known about which music condi-
tions and stimulus characteristics correlate with improvement of 
physiologic measures of stress in preterm infants. (3) This study 
investigated the relationships between different three different 
types of musical segments and physiologic and behavioral re-
sponses in hospitalized preterm infants.

Materials and Methodology: Three 15-minute original pieces 
of music, composed by Bose Corporation Company, were em-
ployed. 13 preterm infants, with postmenstrual ages between 30 
weeks and 35 weeks, 6 days participated in the study (Table 1). 
Each participant was exposed to 12 interventions in a random-
ized order (three exposures for each music condition and silence); 
study staff remained blinded to the music condition. Outcomes 
included continuous recordings of heart rate, respiratory rate, oxy-
gen saturation, infant behavioral state organization, and regional 
cerebral oxygen saturation (rSO2). A repeated measures ANOVA 
(Linear Mixed Model) was used to analyze vital sign evolution af-
ter each music exposure compared with silence (Condition 4).

Results: No statistically significant changes were observed in vital 
sign patterns after each type of exposure (music or silence) when 
compared with baseline vital signs patterns pre-exposure (Table 
1). Respiratory rates tended to decrease after each music condi-
tion (Condition 1, 2, or 3) when compared with silence (Figure 1), 
however differences were small and did not reach statistical sig-
nificance. Further, when analyzing the respiratory rate pattern dur-
ing and 5 minutes after each Condition, we observed a significant 
reduction with Condition 2 compared with silence (Tukey Post-
Hoc p= 0.056*). Infant behavioral state regulation ratings trended 
in the desired (lower) direction one hour after all Conditions (1, 

2, 3, and 4), and remained most stable at the lowest (desired) 
rating after exposure to Condition 2. This Condition consists of a 
low, repetitive, and rhythmically consistent entrainment stimulus. 
Further statistical analyses inclusive of modeling and multivariate 
regressions will be conducted on a larger sample in further stages 
to inform more conclusive results.

Conclusion: This study provides insight into the characteristics 
of music associated with reduced stress. This will permit NICU 
professionals to tailor music experiences in the NICU to achieve 
optimal therapeutic effects.

Learning Objectives: 
1. Meaningful auditory exposure is important for the brain 

development of premature infants. Excessive noise can 
overstimulate the brain, while not enough high-quality 
auditory exposure and silence can also hinder progress. 
Achieving the right balance is important to support opti-
mal brain development. 

2. This study seeks to understand how to use composed 
music most effectively to help babies soothe and bet-
ter regulate their physiologic functions after stressful 
instances. 

3. Preliminary results suggest that there were no statis-
tically significant changes observed 5 to 15 minutes 
before and up to after 60 minutes after the exposure. 
Respiratory rate tended to decrease after all music 
conditions (Conditions 1, 2, and 3) when compared to 
silence.

 

Table 1. Variables during the studies among N=156 
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sessions (13 infants x 12 exposures); Linear mixed 
model was used to account for repeated exposures 
of each music in each baby; No other covariates 
were included.

 

Figure 1: Least Squares Means Plot of Respiratory 
Response Rate over Baseline
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Background and Purpose: Parents of infants who require hos-
pitalization in the Neonatal Intensive Care Unit (NICU) often ex-
perience psychosocial distress which can impact infant and family 
outcomes. Technology-based interventions may enhance parent 
experience and discharge readiness and promote family-centered 
developmental care in the NICU. An interdisciplinary clinical team 
has partnered with a developing team to create a smartphone ap-
plication (App) called “My Brigham Baby”, to better support par-
ents of infants admitted to a level III NICU. The objective of this 
study was to describe the family psychosocial experience in the 
NICU and assess how it evolved after rollout of an educational 
smartphone application (App).

Materials and Methodology: Responses to questionnaires re-
garding parental NICU experience were obtained from parents 
(25 pre- and 25 post-App rollout). Post-App data collection oc-
curred during the COVID-19 pandemic (Pre-app: Spring/Summer 
2020, Post-App: Summer-Winter 2020/Spring 2021). Data includ-

ed self-reported: 

1. Discharge readiness. Using a 7-Point Likert Scale, parents 
were deemed not ready for discharge if they reported a score of 
1-4, somewhat ready for discharge if they reported a 5, and very 
ready for discharge if they reported 6-7.  

2. Symptoms of stress. To assess stress, the Parental Stressor 
Scale: NICU was implemented. Total scores between 0-28 in-
dicated no stress symptoms, 29-84 suggested moderate stress 
symptoms, and 85-140 indicated very high stress symptoms.  

3. Anxiety. Parenting anxiety was measured using the General-
ized Anxiety Disorder Scale-7. A score of 1-4 indicated minimal 
anxiety, 5-9 implied mild anxiety, and above 10 correlated to mod-
erate-severe anxiety symptoms experienced.  

4. Parenting skill confidence. Parenting self-efficacy was mea-
sured using the Parenting Sense of Competence Scale. Parents 
were not confident in their skills if their reported scores were be-
tween 45-60, moderately confident if between 61-70, and very 
confident if between 70-102.  

Descriptive statistics of the demographic and clinical character-
istics of the sample were evaluated by pre-App/post-App rollout 
group status. Data were organized by family- (n = 40), parent- (n 
= 50 [n = 40 mothers and n = 10 fathers]), and infant- (n = 45) 
level, as appropriate. Parents (n = 50) participating in the study 
completed study surveys and their data was evaluated overall and 
by pre- and post-App rollout status and parent sex. Differences in 
demographic and clinical characteristics by rollout status were as-
sessed using chi square or Wilcoxon rank sum tests. 

Results: The demographics (parent) and clinical (infant) charac-
teristics for the pre- and post-App rollout groups indicated that 
there were no significant differences between groups, suggesting 
that the pre- and post-App cohorts were comparable in terms of 
medical and family-social characteristics. Of the measured out-
comes, frequency of “very ready” discharge readiness responses 
significantly increased in the post-App rollout group (56% v. 20%, 
p =0.02*) (Table 1). There were no statistically significant differ-
ences between continuous scores of parent stress, anxiety symp-
toms, and parenting skills between the pre- and post-App cohorts 
(Table 1). When scores for each outcome were categorized by 
severity, pre-App rollout parent experience data suggested that 
many of surveyed parents felt ill-prepared for discharge (36%), 
reported symptoms of stress (28%) and anxiety (40%) in the se-
vere range, and were not confident in their parenting skills (8%). 
Post-App rollout survey results indicated that a higher proportion 
of parents reported experiences in the optimal categories dis-
charge readiness (56%), anxiety symptoms (44%), and parenting 
skills (25%) (Figure 1 and Table 1). There was a moderate cor-
relation between anxiety, stress, and parenting competence, and 
a weak correlation between discharge readiness and parenting 
competence. No correlations were observed between discharge 
readiness and symptoms of stress or anxiety reported by NICU 
parents in this study.

Conclusion: In conclusion, the pilot project presented here sug-
gests that technology applications can increase parent discharge 
readiness, and have the potential to modify NICU parent psycho-
social experiences in the context of external stressors.
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Learning Objectives: 
1. Parent discharge readiness, stress and anxiety, and par-

enting skills confidence were assessed before and after 
the rollout of an educational smartphone application. 

2. Results indicated that parents in the post-App rollout 
group reported significantly higher discharge readi-
ness scores, parenting confidence shifted towards 
improvement, and feelings of stress and anxiety re-
mained stable.

3. Technology applications have the potential to positive-
ly impact NICU parental experiences despite external 
stressors.

 

Table 1. Self-Reported Responses to Standardized 
Questionnaires Based on Group Status

 

Figure 1: Distribution of Survey Scores Among n = 
50 parents by pre- and post- App  rollout status 
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Background and Purpose: Often, families feel that they are not 
adequately prepared to "click their heels" and bring their high-risk 
infant home from the Neonatal Intensive Care Unit (NICU).  We 
will describe the design and implementation of an education pro-
gram for NICU families, making specific use of digital technolo-
gies, in order to create a process that is more effective and ef-
ficient, increases parent satisfaction, and saves nursing time.

http://www.NeonatologyToday.net


189NEONATOLOGY TODAYtwww.NeonatologyToday.nettJanuary 2023

Materials and Methodology: Aim: Improve “prepared for dis-
charge” top-box responses (responses that reflect the highest 
possible rating) on post-discharge patient satisfaction surveys 
from only 47% in 2017 

How:  Using technology to improve the consistency of discharge 
teaching 

When:  Starting on admission rather than waiting until the last 
few days of hospitalization Setting: Our 20-bed, community level 
3 NICU is located on the Mountain View campus of the El Camino 
Health system in Santa Clara County, California. The hospital has 
approximately 4200 newborn deliveries and 450 NICU admis-
sions per year. Our NICU provides care to infants less than 1000 g 
at birth, less than 28 weeks of gestational age (GA), and/or those 
with severe or complex illnesses. The unit is staffed by board-cer-
tified neonatologists from the Division of Neonatal & Developmen-
tal Medicine at Stanford University and does not utilize advanced 
practice providers or pediatric trainees. We will share the process 
we implemented for developing our NICU Discharge Education 
Program (Figure 1). Neonatal intensive care unit staff and former 
NICU parents developed a task force to create technology-based 
discharge education content. The content was originally uploaded 
to an e-book and later transferred to the electronic health record 
(EHR) inpatient portal (MyChart Bedside) during Intervention 3. 
Families were able to view discharge teaching content at their 
own convenience and pace and review topics as needed with the 
NICU staff. After reading the education, parents could indicate “I 
Understand” or “I Have Questions” in the tablet-based MyChart 
Bedside app, and these responses automatically flowed into the 
EHR for staff to visualize what parents needed to review (Fig-
ure 2). With automatic documentation of parents’ understanding, 
nurses were able to tailor education to family needs, making it 
more effective and efficient, and saving nursing time. As a part of 
Intervention 5, post-discharge follow-up phone calls were initiated 
and provided insight into parental reaction to the new education 
format. 

 Figure 1, Figure 2, Figure 3
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Figure 4, Figure 5, Figure 6, Figure 7

Results: Parent satisfaction top-box scores, reflecting the highest 
rating in the “Prepared for Discharge” category of the patient sat-
isfaction survey, improved from a baseline of 47% in 2017 to 70% 
in 2019 (Figure 3) after implementation of the discharge education 
program. Overwhelmingly, 92% of families (Figure 4) highly rated 
the tablet-based discharge teaching during post-discharge phone 
calls. Some of the parents’ qualitative comments about the tablet-
based education are listed in Figure 5.    

Greater than 90% of nurses surveyed liked the new tablet-based 
discharge education (Figure 6) and commented on its consis-
tency, ease of use, and improvement in workflow. We were able 
to achieve sustainability in parent completion of the tablet-based 
discharge education in part due to our unit clerks becoming cham-
pions for activating the tablets and demonstrating their use to the 
NICU families. After two years, over 80% of the education topics 
assigned are read by families on the tablets, and over 90% of 
those topics read have a parent response (> 90% “I Understand”) 

(Figure 7). 

Limitations:  A benefit of using the mailed post-discharge patient 
satisfaction surveys as the main outcome measure was that 
they provided anonymous answers to sensitive questions. Low 
response rate to our parent satisfaction surveys was one of the 
limitations of our results. To encourage responses, we started 
adding information about the surveys in our hospital discharge 
instructions. The discharging physician also reminded families 
during their face-to-face meeting, and the RNs again encouraged 
parents to complete the survey during their follow-up phone call 
after discharge. Another limitation to our QI project was the lack of 
ability to track readmissions or emergency department (ED) visits 
because there are multiple healthcare systems in our local area 
and not all infants return to us. However, anecdotally, during the 
follow-up phone calls with the 159 families we reached, no read-
missions or ED visits were reported.

Conclusion: A comprehensive, consistent, and early discharge 
program using technology can lead to more effective and efficient 
NICU discharge education and improved parent satisfaction. 
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Specialist, ECH NICU staff, nursing manager and leadership 
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Learning Objectives: 

Learners will walk along the “yellow brick road” of the steps to suc-
cess in NICU discharge education, including:

1. Understanding the importance of discharge preparation 
for NICU families

2. Selecting and/or creating education materials

3. Using technology to support discharge education 

4. Measuring the success of the education program.
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Background and Purpose: Relationship development between 
mothers and their premature infants in the NICU are influenced 
by the frequency and duration of dyadic interactions as well as 
factors that may facilitate or hinder interaction quality. This study 
aims to identify patterns of maternal proximity in the NICU and 
identify contexts that facilitate, deter, or disrupt focused dyadic 
engagement during context-specific activities (e.g., routine cares, 
feeding, nurturing).

Materials and Methodology: Trained field observers conduct-
ed systematic observations in a Level-IV open bay NICU over a 
period of four months recording maternal presence, proximity to 
infant, unfocused versus focused engagement and the dyadic so-
cial contexts within which they occurred, utilizing a coding scheme 
grounded in theory and specified to the aims of this study. Obser-
vations occurred at different times of the day and days of the week 
for approximately 1-hour intervals to minimize observer fatigue. 
Coding included frequency counts of maternal presence as well 
as recording onset and offset times of maternal presence, focus 
versus unfocused engagement, and duration of interaction and 
non-interaction for each engagement context. In addition, observ-
ers documented qualitative description upon observing occur-
rences of maternal non-engagement or unfocused engagement, 
such as talking to a nurse, using a personal mobile device, or oth-
er alternate activity. Likewise, observers documented what moth-
ers were doing when they were engaged with their infant (e.g., 
holding the infant) but not focusing on their infant due to attention 
to an alternate activity.  Analyses included both quantitative and 
qualitative strategies. Quantitative analysis included calculating 
frequency and mean duration for each of the timed-event codes 
to determine differences in how long mothers were engaged with 
their infants in each interaction context and compare them to the 
time mothers were not engaged or not focused on their infants. 
Qualitative analysis included summarizing and synthesizing the 
descriptive notes on maternal alternate activities and applying 
an iterative approach to identify thematic categories. Interpretive 
analysis including linking thematic categories with information ob-
tained from the extant literature. 

Results: Over a period four months (52 hours of observation), 
most infants (N=353) did not have a caregiver present, and an 
additional cluster (N=64) had obstructed view (e.g., privacy cur-
tain was pulled) during the time when the observer was present 
in the NICU. Results include observational data coded for 88 
mother-infant dyads with 83% (N=73) observed during periods of 
maternal proximity without engagement, 97% (N=85) observed 

during periods of maternal focused engagement, and 65% (N=57) 
observed during periods of maternal unfocused engagement. 
Mothers were observed spending most time in focused engage-
ment with their infants during nurturing contexts (M=9.48 minutes; 
N=83) followed by feeding (M=3.56 minutes; N=25), and routine 
cares (M=2.98 minutes; N=51). Unfocused engagement occur-
rences were most frequently observed during nurturing contexts 
(M=6.50 minutes; N=48) and ranged between 1-38 cumulative 
minutes.  Table 1 displays the summary statistics for when moth-
ers were in proximity to their infants but not engaging with their 
infants. Mothers were most frequently observed using a personal 
mobile device followed by talking to a member of the healthcare 
staff. Table 2 displays the summary statistics for when mothers 
displayed unfocused engagement with their infants due to their 
attention diverted to another activity. Again, mothers were most 
frequently observed using a personal mobile device followed by 
talking to healthcare staff. Interestingly, occurrences of unfocused 
engagement due to mothers using a personal mobile device oc-
curred primarily during nurturing contexts (N=27) and ranged from 
1 to 32 cumulative minutes (M=3.5 minutes). Of those mothers, 
44% (N=12) immersed their attention for ten minutes or longer to 
their mobile devices versus to their infant. 

 

Figure 1

Note: 73/88 dyads observed in proximity without 
engagement; Relative proportion is relative to the 
number of mothers observed in proximity without 
engagement; Frequency is the number of distinct oc-
currences observed; Relative frequency is the ratio 
of frequency to the total number of proximity with-
out engagement occurrences; Cumulative minutes 
is the total time dyads were observed in proximity 
without engagement; Mean minutes is the average 
duration mothers were engaged in that alternate ac-
tivity; Range is the minimum to maximum cumula-
tive minutes a mother was observed engaging in that 
alternate activity
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Figure 2

Note: 57/88 dyads observed in unfocused engage-
ment; Relative proportion is relative to the number 
of mothers observed in unfocused engagement; 
Frequency is the number of distinct occurrences ob-
served; Relative frequency is the ratio of frequency 
to the total number of unfocused engagement occur-
rences; Cumulative minutes is the total time dyads 
were observed in proximity without engagement; 
Mean minutes is the average duration mothers were 
engaged in that alternate activity; Range is the mini-
mum to maximum cumulative minutes a mother was 
observed engaging in that alternate activity

Conclusion: While it is expected that interruptions to mother-in-
fant interaction in the NICU will occasionally happen, the frequen-
cy and duration that some mothers spent on their personal mobile 
devices is concerning. This phenomenon, termed “technoference” 
in the emerging empirical literature, poses risks to both facilitat-
ing and maintaining quality interactions due to limits on intentional 
engagement where mothers may miss critical communicative sig-
nals from their infants. More research in this area is necessary to 
determine the underlying rationale for prolonged cell phone use 
by mothers in the NICU as well as the short- and long-term impact 
this behavior may have on the early development on maternal 
sensitivity and contingent responsiveness during the NICU hospi-
talization and beyond discharge.   
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Learning Objectives: 

1. Participants will identify barriers and facilitators to quality 
mother-infant interactions in the NICU and develop po-
tential mitigation strategies to address these barriers.

2. Participants will learn how using systematic observa-
tional methods can be used to understand familial in-
teraction processes in the NICU. 
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Background and Purpose: The benefits of human milk feedings 
have been well established, particularly in preterm infants. How-
ever, establishing optimal milk supply for mothers of infants ad-
mitted to the NICU comes with unique challenges. Evidence sug-
gests that many mothers of preterm infants have health problems 
and/or birth complications that impact lactation outcomes such as 
milk supply and early involution.1,2 These mothers have specific 
barriers to the initiation and maintenance of lactation 1,2  and may 
benefit from the specialized skills of a certified lactation consultant 
(LC).   Dedicated NICU LCs have the potential to improve parent 
satisfaction and maternal well-being.3,4 Historically, despite hav-
ing access to lactation services via the postpartum unit, our NICU 
did not have a specialized, dedicated NICU LC.  We received 
direct feedback regarding the lack of lactation support from our 
Family Advisory Board (former NICU parents). Thus, our Family 
Centered Care Program initiated a quality improvement project to 
improve lactation support and the initial lactation consultant visit.

Materials and Methodology: Our 20-bed, community level 3 
NICU is located on the Mountain View campus of the El Camino 
Health system in Santa Clara County, California. The hospital has 
approximately 4200 newborn deliveries and 450 NICU admissions 
per year. Our NICU provides care to infants less than 1000g at 
birth, less than 28 weeks gestational age (GA), and/or those with 
severe or complex illnesses. The unit is staffed by board-certified 
neonatologists and does not regularly utilize advanced practice 
providers.  Aim: Our primary aim was to improve the proportion 
of NICU Mothers being seen by a Lactation Consultant within 24 
hours after delivery by 20% from the baseline average of 26% in 
one year. The secondary aim was for all NICU mothers to be seen 
by an LC within 48 hours of delivery.  Methodology: We recruited 
a NICU LC with the aim of creating a lactation program. Special 
emphasis was placed on the timeliness and quality of the initial 
visit to better support establishment of the mothers’ milk supply. 
Standardized education focused on use of a hospital grade pump 
to establish optimal milk supply and return demonstration of hand 
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expression technique to initiate colostrum expression. Follow up 
visits were then arranged on average twice weekly while the ne-
onate was inpatient. LC reviewed target volumes, infant driven 
feeding cues, and building skills on latching during this visit. The 
final visit involved lactation-specific discharge teaching and provi-
sion of breastfeeding community resources, including outpatient 
lactation services. Documentation in the electronic health record 
(EHR) was completed for each baby. There was an emphasis on 
team communication in EHR. Data was generated from reports in 
the EHR, with the timing of “Initial Visit” documentation. 

Results: Barriers: Partners of NICU mothers requesting a delay in 
initial LC consult due to NICU mothers’ medical status, inconsis-
tent LC coverage when NICU LC is unavailable, as well as NICU 
staff and MBU staff adjusting to the new role and new system.  

Results: Since the start of this program in June 2021, we have 
noted an increase in the proportion of NICU mothers being seen 
within 24 hours of delivery from 26% to 43% (Figure 1) Lactation 
Consultants were able to see 87-96% of the moms within 48 hours 
of delivery in the past four months (Figure 2). Mothers were not 
seen by an LC within 48 hours of delivery due to the barriers listed 
above. Parents have provided positive verbal feedback about the 
impact of this project in post discharge follow up phone calls.

 

Figure 1

 

Figure 2

Conclusion: In the first 6 months of establishing a dedicated 
NICU lactation program we have exceeded our aim of increasing 
lactation support by a certified LC within the first 24 hours of de-
livery. Evidence suggests that by improving lactation support dur-
ing that initial 24 hours and providing consistent follow up during 
baby’s inpatient stay we can optimize parent satisfaction, self-re-
ported maternal well-being, increase milk volumes, and increase 
the percentage of neonates breastfeeding upon discharge.4,5  

Next steps: We have observed a need for staff and family educa-
tion while initiating this project. Next steps would be to assess 
their self-reported educational needs regarding lactation services, 
potentially via survey. Another opportunity for improvement would 
be to facilitate coordination of El Camino Outpatient Lactation ser-
vices for all NICU mothers within 7-10 days of their baby’s dis-
charge.

Special Acknowledgements: El Camino Health Stanford Neona-
tology team, NICU Nursing staff, Lactation Services Department, 
NICU Clinical Nurse Specialist, NICU Nursing Manager, NICU 
administrative support, Maternal Child Health Director, Family Ad-
visory Board Members, Family Centered Care Committee Mem-
bers, Gopal Vedartham (EPIC Reporter).  
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Learning Objectives: 
1. To recognize the importance of providing early lactation 

support for NICU mothers 

2. To learn how to create a NICU-specific lactation pro-
gram and its benefits
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Background and Purpose: In preterm infants early introduction 
of enteral nutrition has been shown to promote gastrointestinal 
growth. In the past, early initiation and advancement of enteral 
feeds was thought to be associated with an increased risk of nec-
rotizing enterocolitis (NEC). However, recent studies support early 
achievement of full enteral feeds to be safe and associated with 
reduction in central line and total parental nutrition (TPN) days. 
The aim of this quality improvement (QI) project was to achieve 
full enteral feeds 20% sooner (from average 13.3 days to 10.6 
days) in preterm infants at Connecticut Children’s Medical Center 
Level IV Neonatal Intensive Care Unit (NICU) by December 2021.

Materials and Methodology: A multidisciplinary team identified 
key drivers to improve time to full enteral feeds. The primary driv-
ers were (1) obtaining early donor human milk (DHM) consent, 
within 9 hours of life (HOL); (2) initiating early trophic feeds within 
12 HOL; and (3) modifying enteral feeding guideline by reduc-
ing trophic feeds duration and faster advancement to full enteral 
feeds.   

Prior to initiation of this QI project, in our unit preterm infants’ en-
teral feeds were initiated within 24-48 HOL with a conservative 
feeding advancement guideline. In our NICU, DHM usage criteria 
include BW<1.8 kg and/or gestational age <32 weeks. The inclu-
sion criteria for our project were inborn infants with BW<1.8 kg. 
The exclusion criteria were infants with congenital anomalies, 
transferred out prior to achievement of full enteral feeds or expired 
prior to initiation of enteral feeds.   

The primary outcome measure was time to achievement of full en-
teral feeds and secondary outcome measures were total central 
line and TPN days. The process measures were time in hours to 
obtain DHM consent and initiation of trophic feed within 12 HOL. 
The balancing measures included DHM not used in infants where 
consent was obtained; incidence of feeding intolerance deter-
mined by feeds switched from bolus to continuous gastric feeds 
and the number of abdominal x-rays obtained within the first 30 
days; and incidence of NEC (>stage 2).   

Baseline data were collected retrospectively for 6 months prior to 
initiation of our QI project, from 5/1/2020 to 11/23/2020. Prospec-
tive data were collected from 11/24/2020 to 10/31/2021.

Results: There was a total of 175 infants. 159 infants data were 
analyzed; 58 infants in baseline group; and 101 in post-interven-
tion group. 16 infants were excluded.   Special cause variation 
(SCV) was detected for DHM consent time and time to full en-
teral feeds (Figures 1 and 2). There was a 23% improvement in 
achievement of full enteral feeds from baseline 13.3 days to 10.3 
days post-intervention and DHM consent time improved from 7 

hours prior to birth (HPB) to 35 HPB post-intervention. Although 
SCV was not detected, a 21% improvement in central line days 
from 16.3 days to 12.9 days post-intervention and a 44% improve-
ment in trophic feeds initiation from 32 HOL to 18 HOL was not-
ed. There was no improvement in TPN days.   For our balancing 
measures, DHM consents obtained but not used decreased from 
19% (11/58) to 4% (4/101) and continuous gastric feeds slightly 
increased from 34% (20/58) to 39% (39/101) post-intervention. 
There was an increase in number of abdominal x-rays obtained 
from 3 to 3.3 and incidence of NEC from 3 (5.2%) to 8 (8.9%) 
post-intervention.

 

Figure 1. Time to Donor Human Milk Consent in Pre-
term Infants

 

Figure 2. Days to Full Enteral Feeds

Conclusion: Our QI project in preterm infants at the level IV NICU 
showed that optimization of DHM consents, early trophic feeds 
initiation and modification of our feeding guideline led to earlier 
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achievement of full enteral feeds. Our next interventions will fo-
cus on improvement in TPN days while monitoring our balancing 
measures.

Learning Objectives: 
1. To achieve early full enteral feeds (150 ml/k/day) in pre-

term infants born with birth weight (BW) less than 1.8 kg 
in our NICU.  

2. To reduce central line and total parental nutrition (TPN) 
days in preterm infants born with BW<1.8 kg.
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Background and Purpose: Although it is difficult to determine 
the exact prevalence of diaper dermatitis, it is a common occur-
rence during infancy with published prevalence ranging from 7 
percent to 65 percent of infants1,2 and 17 to fifty percent of in-
fants requiring medical intervention3. Diaper dermatitis exists on 
a continuum with most infants (58%) having a slight rash, 34% 
having a moderate rash and 8% having a severe rash2. It is found 
equally among genders and in all ethic groups. Maintaining skin 
integrity is a vital aspect of neonatal care and remains a common 
concern in the Neonatal Intensive Care Unit (NICU) at St. Luke’s 
Baptist Hospital with 30% of patients experiencing severe diaper 
dermatitis during their hospital course. Historically, this NICU has 
not had specific guidelines to assess severity and treatment and 
there has been no tracking system used in the unit other than a 
basic, objective section in the EMR. Each case of diaper dermati-
tis has been managed by the nurse taking care of the infant. The 
NICU would have Sensi-Care diaper ointment stocked to use at 
the nurse’s discretion. However, once actual breakdown occurs, 
the provider would decide the course of action and whether or 
not to consult wound care. Overall, these practices have led to 
inconsistent identification and management of diaper dermatitis 
throughout the unit and subsequently, this has had a negative 
impact on parent satisfaction regarding the quality of care they 
perceive their infant to be receiving.  

AIM #1: To create a diaper dermatitis algorithm based on evi-
dence-based skin care guidelines and best practices and ensure 
100% of the NICU nursing staff is educated and trained on the 
guidelines and scales being utilized in the algorithm.  

AIM #2: To reduce the incidence and severity of diaper dermatitis 
by utilizing the diaper dermatitis algorithm. 

Materials and Methodology: Baseline data revealed that 30% 
of patients in the NICU at St. Luke’s Baptist Hospital experience 
severe diaper dermatitis during their hospital course. In an effort 
to reduce the incidence and severity of diaper dermatitis, a mul-
tidisciplinary team is currently collaborating to standardize the 
identification and management of diaper dermatitis. A visual tool 
illustrating rashes from mild to severe was created by wound care 
staff and an algorithm based on evidence-based skin care guide-
lines was created to standardize the management of each stage 
of diaper dermatitis (FIGURE 1). Further efforts to determine fac-
tors contributing to skin breakdown and to develop intervention 
strategies to treat/prevent diaper rashes are currently underway.   
After initial implementation of the algorithm, there was confusion 
regarding how each stage of rash was to be treated. In addition, 
shortly after implementing the algorithm, there was a supply short-
age of a few of the treatment modalities being utilized (including 
Desitin). It was quickly determined that the team must be proac-
tive with ordering supplies in order to ensure ample supply of topi-
cal agents is available due to ongoing warehouse shortages dur-
ing COVID-19. The algorithm had to be revised to clarify treatment 
protocols and account for supply shortages.  Also, an unexpected 
obstacle encountered during the project has been an increase 
number of float nurses staffing the unit due to increase in census. 
It has proven to be especially difficult to implement a new protocol 
and collect data without consistent staff.   

Baseline: “Assessment of Current Practices, Development of Skin 
Assessment Tool, and Baseline Data Collection” (April 2021)  

• Visual tool created by wound care staff illustrating rashes from 
mild to severe  

Inclusion:  • Infants admitted to NICU with stay of >48 hours  

Exclusion:  • Dermatological conditions or major malformation   

PDSA Cycle 1: “Development & Implementation of Algorithm” 
(April 2021 - August 2021)  

• Development of algorithm describing each stage of rash and 
providing corresponding treatment options  

• Provide simple education to all nursing and therapy staff for cat-
egorizing skin rashes & using algorithm  

• Placement of visual aids on all rolling computers used by nurs-
ing staff   

PDSA Cycle 2: “Algorithm Revision & Accounting for Supply 
Shortages” (August 2021 – Current)  

• Revision of algorithm based on feedback from nursing and ther-
apy staff and to account for supply shortages of certain treatment 
modalities  

• Creation of back up treatment plans for staff to follow when spe-
cific topical agents are backordered   

FUTURE: “Ensuring Compliance and Trialing Other Products”  
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• Ensure algorithm is being utilized from admission until discharge 
by conducting chart audits to determine how well nursing staff is 
complying with new protocol  

• Assess potential benefits of trialing different brands of diapers 
and wipes  

 

FIGURE 1: Algorithm for Management of Diaper 
Dermatitis

 

FIGURE 2: Percent of Patients with Severe Diaper 
Rash

Results: Overall, since implementing the algorithm, the process 
of evaluating and treating diaper dermatitis has become more 
streamlined and consistent. In addition, after PDSA cycle 1, the 
incidence of severe diaper rash has decreased from 30% to 12% 
(FIGURE 2).   

IMPACT: The project unified our unit and showed strengths in our 
teamwork by using a multidisciplinary approach to implement the 
algorithm. Obtaining staff feedback during the revision process 
also facilitated ongoing dialogue between providers and staff 
members. The project has also revealed that visual tools are more 
successful at educating nursing staff than verbal education which 
is information we will be able to take into account during future 
projects. Ideally, this project will continue to encourage standard-
ized management of diaper dermatitis which will lead to reduced 
incidence and severity of skin breakdown, improved outcomes, 
and decreased treatment times. 
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Learning Objectives: 
1. Be able to differentiate between the three stages of dia-

per dermatitis.

2. Identify one topical agent used to treat or prevent dia-
per dermatitis. 

Gravens2022-34
Abstract Title: Thermoregulation: A Developmentally Focused, 
Infant-Driven Transition from Isolette to Open Crib

Authors: Amber Coston, MPAS, PA-C; Leonora Newell, MS 
OTR/L, NTMTC; Andriana Tellez, RN, BSN; Cynthia Pizana, RN, 
ADN; Susan Mercier, APRN, NNP-BC; Christine Aune, MD

Corresponding Author:
Amber Dawn Coston, MPAS, PA-C

Physician Assistant

San Antonio Pediatric Developmental Services, 

Pediatrix Medical Group

5430 Fredericksburg Rd, Suite 508 San Antonio, TX 78229

210-614-5539

amber_coston@mednax.com

Background and Purpose: The timing of weaning from the in-
cubator is important; weaning too early leads to cold stress and 
increased energy expenditure, whereas a delay in weaning may 
prolong hospital stay1. In addition, it has been shown that brain 
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maturity is the primary criteria to predict a successful transfer from 
the isolette to an open crib rather than weight or postmenstru-
al age (PMA)2. Historically, in the Neonatal Intensive Care Unit 
(NICU) at St. Luke’s Baptist Hospital, there has been no standard-
ized process for weaning infants from isolette to open crib. Nurses 
would typically wait for a provider to initiate the wean which led to 
large variability of transition time depending on provider prefer-
ence. This caused infants to be weaned too early, lose weight, 
not maintain temperature, and/or demonstrate a regression in oral 
feeding cues likely due to sensory overload. At times, variable 
weaning also led to confusion and frustration amongst families/
caregivers as they tend to view transitioning to an open crib as a 
step towards discharge.  

AIM #1: To create a standardized, infant-driven protocol of tran-
sition from isolette to open crib that includes thermoregulation, 
developmental readiness, and weight gain.  

AIM #2: To establish a standardized process for thermoregulation 
practice in the unit that includes a guideline for use of sensory/
developmental support systems (positioning devices and grading 
sensory exposures) for infants during the transition from isolette 
to open crib.  

Materials and Methodology: Based on the initial survey of unit 
nurses, it was determined that nurses were weaning their patients 
to open cribs in a variety of ways and most were under the as-
sumption that a provider had to initiate the process. In an effort 
to ensure a more successful transition from isolette to open crib, 
a multidisciplinary team of healthcare providers and support staff 
created an infant-guided transition protocol that considers thermo-
regulation, developmental readiness, and weight gain.  

The project revealed that thermoregulation and feeding readiness 
did not always occur simultaneously. Many patients were ready to 
thermoregulate prior to showing consistent signs of feeding readi-
ness and the transition protocol had to be revised to account for 
this.   Also, an unexpected obstacle encountered during the proj-
ect has been an increase number of float nurses staffing the unit 
due to increase in census. It has proven to be especially difficult 
to implement a new protocol and collect data without consistent 
staff.   

In addition, feeding readiness scoring is one of the developmental 
markers the project is utilizing, but the scoring process is very new 
and subjective and more staff education may be necessary for it to 
be a reliable indication of developmental maturity.   

Baseline: “Assessment of Current Practices & Baseline Data Col-
lection” (September 2020 – February 2021)  

• Assessment of current practices of transition  

• Surveyed nurses to assess knowledge regarding current transi-
tion practices   

PDSA Cycle 1: “Development & Implementation of Transition Pro-
tocol” (March 2021 – June 2021)  

• Creation of an infant driven transition guideline to establish unit 
wide change in practices, including: 

- Grading of sensory exposures (light and sound)  

- Consistent use of new positioning support systems during transi-
tion 

- Feeding readiness cues as a measure for neurodevelopmental 
readiness for transition  

• Placement of laminated flow charts and data collection sheets 
at each bedside  

• Identification of areas that need adjustment in protocol:  

- Infants becoming too hot before meeting feeding readiness cri-
teria  

• Established a requirement for providers to place an order for 
infants to be weaned in order to account for special populations/
outliers   

PDSA Cycle 2: “Protocol Revision & Implementation of 2- step 
Protocol” (August 2021 – Current)  

• Development of a Two-Step protocol of transition to include 
thermoregulation readiness followed by developmental readiness 
prior to transition to open crib (FIGURE 1)  

Future:  • Reassessment of nursing knowledge (follow up survey)  

• Improve bedside signage to guide individualized transition of iso-
lette cover (for graded light/sound) of outliers that don’t follow the 
general protocol  

• Develop guidelines to address sensory/developmental needs for 
special populations requiring longer stay in isolette (IUGR, mul-
tiple gestation, BPD, etc) 

• Develop criteria for which infants are placed in an isolette on 
admission 

• Determine whether or not average PMA at discharge is affected 
by transition protocol  

Results: Overall, since implementing the protocol, the process of 
transition has become more streamlined and consistent. Infants 
are demonstrating greater improvement in oral feeding readiness 
scores after transitioning to open crib (FIGURE 2). In addition, 
weight gain after transition remained unchanged after PDSA cycle 
1, but may have decreased during cycle 2, which is currently un-
der analysis (FIGURE 3). Lastly, average PMA at time of transition 
has gradually increased by 2-3 days per cycle (FIGURE 4), but it 
is unclear if the PMA at time of discharge has been affected.   

IMPACT: The project is unifying our unit and showing strengths 
in our teamwork by using a multidisciplinary approach to imple-
ment the transition protocol. Obtaining staff feedback during the 
revision process is also allowing for ongoing dialogue between 
providers and staff members. In addition, the project is facilitat-
ing family involvement in the unit as the protocol provides nurses 
with objective criteria to discuss with caregivers when questions 
regarding weaning arise. Overall, the project is teaching us that 
an infant’s ability to transition to an open crib is a developmental 
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milestone and should be evaluated as such.

 

FIGURE 1: Two-Step Transition Protocol

 

FIGURE 2: Feeding Readiness Scores Before and 
After Transition to Open Crib FIGURE 3: Average 
Weight Gain Per Day After Transition FIGURE 4: Av-
erage PMA at Transition
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Learning Objectives: 
1. Identify a potential consequence of weaning an infant 

from an isolette to an open crib too early. 

2. Identify a potential consequence of delaying the wean-
ing process. 
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Background and Purpose: The aural stimulation of the hospital-
ized infant in the neonatal intensive care unit (NICU) from alarms, 
ventilators, phones, conversations, and air handling system is 
linked to negative effects on sleep hygiene, weight gain, sensitiv-
ity to pain, and vital signs in the short term and in the long term 
with neural development. Quieter environments have shown im-
provement in the ratio of quiet to active sleep and weight gain, 
even over a short study period.

Materials and Methodology: In a realistic NICU environment, 
this study evaluated performance metrics of a novel incubator-
based active noise control (ANC) system.   Three measures of the 
attenuation performance of a non-contact ANC device (Neoasis, 
Invictus Medical) were conducted. (1) The amount of attenuation 
produced by the ANC device was compared to the attenuation 
achieved by adhesive-affixed earmuffs (MiniMuffs, Natus Medi-
cal) in response to 11 alarm and voice sound sequences (Table 
1). (2) The sound attenuation zone size of the ANC device was 
measured in response to these 11 sound sequences. (3) Sound 
attenuation of the ANC device was evaluated in three different 
NICU room configurations with the 11 sound sequences to de-
termine the flexibility of the device to work in different conditions. 
Attenuation measurements were reported for the louder of the two 
ears under all test conditions.   
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Testing was conducted in a NICU simulator training room at the 
Children’s Hospital of San Antonio. The ANC device was deployed 
in a Giraffe Omnibed incubator (GE Healthcare) and the 11 sound 
sequences were generated by a recorded male and female voice, 
a patient monitor (Philips Healthcare), a ventilator (Maquet Medi-
cal Systems), and a syringe pump (Medfusion), either singularly 
or in combinations. A worst case sound sequence was defined in 
which a high priority alarm from all three devices occurred simul-
taneously. To ensure testing represented appropriate frequencies, 
bedside device alarms were selected to represent the expected 
spectral range of a NICU environment. The preponderance of 
NICU sound energy is found in the 500 and 1k Hz octave bands. 
In addition to the alarm and voice signals, all sound sequences 
included sound from the hospital air handling systems, highway 
noise through the windows of the NICU room simulator, and oc-
casional voice noise from an adjacent hallway.   

A mannequin was placed inside the incubator, the mannequin be-
ing equipped with two general purpose array microphones (Model 
40PP, GRAS Sound and Vibration A/S) embedded in its head such 
that the sensing element of each microphone is positioned at the 
opening of the mannequin’s molded ear. The microphones were 
interfaced to a computer equipped with LabVIEW Development 
System with the Sound and Vibration Toolkit via a CompactDAQ 
Chassis containing a Sound and Vibration Input Module (National 
Instruments).  

Using the 11 sound sequences, a comparison was made between 
the performance of the earmuffs and the ANC device. Sound pres-
sure level (SPL) measurements were made under four test condi-
tions including (1) no attenuation (control), (2) ANC device, (3) 
earmuffs, and (4) earmuffs positioned on hair. A-weighted SPLs 
for seven octave bands were calculated for each sound sequence.   

To evaluate the sensitivity of the ANC device to positioning or 
movement of the infant in an incubator, measurements were 
made with the test mannequin place in six positions within a 24cm 
by 8cm region.   

The attenuation performance of the ANC device was evaluated 
with the incubator and bedside devices arrayed in three different 
room configurations for all 11 sound sequences.  

Results: For seven of the 10 alarm-based sound scenarios, the 
ANC device had better attenuation than the earmuffs (Table 2). 
For the remaining three alarm-based sound scenarios, neither 
earmuffs or the ANC device provided attenuation greater than a 
just noticeable difference. These three sound scenarios consisted 
of a primary frequency in either the high end of the 1kHz octave 
band or the 2kHz octave band. These tones are passively attenu-
ated by the walls of the incubator, resulting in less needed active 
attenuation. The earmuffs provided 4.7dB attenuation for voice 
signals, greater than that provided by the ANC device.  

Of the 11 sound sequences, alarm sounds with a primary frequen-
cy below 500 Hz were well attenuated throughout the 24cm by 
8cm measurement region (6.5dB to 10.6dB). For border frequen-
cies (500Hz to 1kHz), the two measurement locations nearest the 
ANC device provided better attenuation than measurement points 
further away (average of 5.4dB vs 1.0dB). For frequencies above 
2kHz, the ANC device provides no further attenuation; however, 
the SPL inside the incubator for these sound sequences is con-

sistently below 39dBA, perhaps due to the passive attenuation of 
the incubator wall.    

For all three room configurations, frequency alarm components 
1kHz and below were consistently better attenuated than com-
ponents of 2kHz and above. For all room configurations, any 
octave bands whose unattenuated SPLs were 35dBA or lower 
were not meaningfully further attenuated by the Neoasis. For in-
stance, focusing on the worst case sound scenario (simultaneous 
high priority alarms from a patient monitor, ventilator, and syringe 
pump) attenuation of 6dB, 8dB, and 8dB was achieved for room 
configurations 1, 2, and 3, respectively for octave bands of 1kHz 
and below while for octave bands of 2kHz and above, no further 
attenuation was provided.

 

Table 1. Sound sequences used in performance test-
ing
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Table 2. Highest attenuation of the worst ear for ANC 
device and earmuffs

Conclusion: A non-contact ANC system provides sound attenua-
tion at least as good as earmuffs and therefore may provide simi-
lar clinical benefits as achieved by earmuffs.

Learning Objectives: 
1. Potential utility of a non-contact active noise controlA 

non-contact ANC system provides sound attenuation at 
least as good as earmuffs and therefore may provide 
similar clinical benefits as achieved by earmuffs system 
in a NICU incubator.  

2. Clinical benefits of quieter environment within a NICU 
incubator. 
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Background and Purpose: Opioid use in pregnancy has in-
creased exponentially since the early 2000’s, resulting in rising 
rates of Neonatal Opioid Withdrawal Syndrome (NOWS) and 
NICU admissions. Characteristics of opioid withdrawal has been 
well described for term infants, however, data is lacking for pre-
term infants affected by in-utero opioid exposure. The few existing 
studies reflect neonates born before 2010, the early phase of this 
current opioid epidemic, and likely do not reflect current prenatal 
exposures including increasing fentanyl and polydrug use.   

The objective of this study is to describe symptomatology, presen-
tation and treatment of NOWS in preterm (PT) and late preterm 
(LPT) infants compared to term infants. We hypothesized preterm 
and late preterm infants will express a different spectrum of with-
drawal symptoms, different timing and peak of symptoms, and 
lower rates of pharmacologic treatment compared to term infants.  

Understanding the timing and presentation of NOWS in the late 

preterm population is important not only for practitioners in NICU’s 
but in newborn nurseries as well since neonates born as early 
as 34-35 weeks gestational age can remain with mom and be 
discharged home shortly after birth. Our hope is to provide more 
information that will help guide physicians and practitioners caring 
for preterm and late preterm neonates with in-utero opioid expo-
sure.  

Materials and Methodology: This was a retrospective chart re-
view of 340 mother-infant diads’ admitted to a single tertiary care 
center between January 2014 and December 2019, with IRB ap-
proval. Infants were categorized by gestational age: term (>37 
weeks), LPT (34 and 0/7 weeks to 36 and 6/7 weeks) and PT (< 
34 weeks).  Inclusion criteria: admission within the first 7 days of 
life with a history of maternal opioid use during pregnancy and/
or positive maternal or infant toxicology screen. Exclusion crite-
ria: received opioids prior to transfer or for any treatment other 
than NOWS, Grade 3-4 intraventricular hemorrhage, neonatal 
encephalopathy, and any congenital anomalies affecting the cen-
tral nervous system (CNS). Modified Finnegan Scores were used 
to assess withdrawal symptoms and were obtained on admis-
sion per protocol. Only scores obtained from our NICU or step-
down unit beginning with admission were included in the analy-
sis. The single highest total Modified Finnegan score was used 
for analysis, if treatment was initiated the highest score prior to 
treatment was used. Our primary outcome was to describe the 
symptomatology and timing of NOWS in preterm and late preterm 
infants compared to term infants. Our secondary outcomes were 
to describe timing of peak symptoms and rate of pharmacologic 
treatment in preterm and late preterm infants compared to term 
infants. A limitation encountered was ensuring the identification 
of all in-utero opioid exposed infants. To increase the identifica-
tion of infants both a unit database of infants with opioid exposure 
and medical record searches using International Classification of 
Diseases, Ninth Revision (ICD-9) and International Classification 
of Diseases, Tenth Revision (ICD-10) codes were utilized. Another 
limitation was the small number of preterm infants in our study, 
due to a large number of preterm infants being excluded as they 
were not monitored for NOWS.

Results: There were 263 infants who met criteria: 13 preterm, 72 
late preterm, and 178 term infants, with 77 infants excluded based 
on the defined criteria. A similar onset of NOWS (46 vs 51.2 hours, 
p=0.20) and peak symptoms (52.4 vs 67.1 hours, p=0.11) was 
observed in late preterm infants compared to term. Highest total 
Finnegan scores were lower in late preterm infants compared to 
term infants, (9 vs 12 p<0.001), with LPT infants scoring less fre-
quently for increased muscle tone (85.5 vs 96.6%, p=0.006), exco-
riations (18.8 vs 34.5%, p=0.02), fever (63.8 vs 91.2%, p<0.001) 
and sucking (65.2 vs 77.7%, p=0.05). PT and LPT infants received 
less pharmacologic treatment when compared to term (23.1 and 
45.7 vs 70.1%, p=0.003 and p<0.001, respectively). Duration of 
treatment, adjunctive medication use, and maximum morphine 
dose were similar in LPT and term infants.

Conclusion: Understanding the timing and presentation of NOWS 
in LPT infants is important as discharge can occur in the first few 
days of life. The onset of NOWS in LPT infants was similar to 
term, allowing for the same duration of monitoring for withdrawal. 
PT and LPT infants received less pharmacologic treatment and 
exhibited lower CNS, ANS and overall Finnegan scores compared 
to term. We believe this is related to the infants’ physiologic im-
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maturity which has been suggested by previous investigators, 
but also brings to question the ability of current opioid withdrawal 
tools’ to accurately assess withdrawal in preterm infants.

 

Table 1. Infant Demographics and NOWS Outcomes  
To compare group differences in continuous mea-
sures, Kruskal-Wallis tests were performed and, 
when significant, followed up by Dunn post-hoc 
tests, when not significant, followed by Mann-Whit-
ney U tests (between pairs of groups). Logistic re-
gression was used to determine group differences 
in the presence/absence of dichotomous measures.  
Key: PT= Preterm, LPT= Late Preterm, T=Term, IQR= 
Interquartile Range 25-75,  RDS = Respiratory Dis-
tress Syndrome, TTN= Transient Tachypnea of New-
born, PPHN= Persistent Pulmonary, Hypertension, 
Rx= Treatment

 

Table 2. Comparison of Modified Finnegan Scores    
Kruskal-Wallis tests were used to compare groups 
on Finnegan scores. Logistic regression was used 
to determine group differences in the presence/ab-
sence of individual items.  Key: PT= Preterm, T= 
Term, LPT= Late Preterm, CNS= Central Nervous 
System, ANS= Autonomic Nervous System, GI= Gas-
trointestinal
Learning Objectives: 

1. Compare the symptomatology of NOWS in preterm and 
late preterm infants to term infants. 

2. Compare the timing of presentation in preterm and late 
preterm infants to term infants. 

3. Compare the need and length of treatment in preterm 
and late preterm infants to term infants.
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Background and Purpose: Infants born prematurely and with 
medical illness experience disruptions and delays to oral feeding 
skill acquisition resulting in prolonged hospitalization, increased 
parental stress, and risk of iatrogenic infection. When this occurs, 
providers and parents feel pressure to speed up the oral feeding 
acquisition process by using volume-driven feeding strategies that 
ultimately lead to unsafe and uncomfortable feeding experiences 
and often result in feeding problems that persist and worsen after 
discharge.

Materials and Methodology: Our institution established an inpa-
tient and outpatient Cue-Based Feeding program that expanded 
infant cue-based feeding hospital-wide and established an outpa-
tient telehealth Home NG Follow Up clinic. The outpatient clinic is 
a multidisciplinary clinic staffed by infant feeding and development 
experts (pediatric psychologist, speech and language pathologist, 
registered dietitian, and lactation consultant). It is designed to 1) 
improve transition of care from inpatient to outpatient, 2) expedite 
discharge as early as 30% PO, once infants are medically ready, 
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3) support parents to use evidence-based feeding practices within 
the comfort of their home to promote safe, efficient, and success-
ful oral feeding skill acquisition and tube weaning, and 4) increase 
access to specialized feeding support statewide through tele-
health services. An inpatient Cue-Based Feeding Team was also 
established, consisting of pediatric psychologists, a pediatric hos-
pitalist, inpatient speech-language pathologists, infant cue-based 
feeding technicians, and a registered dietitian. A speech-language 
pathologist and inpatient cue-based feeding technicians monitor 
and support parents and staff to implement cue-based feeding 
practices. The inpatient and outpatient teams coordinate closely 
to identify infants who meet criteria for expedited discharge to the 
outpatient Home NG Follow Up Clinic. As soon as these infants 
are medically ready for discharge and reach 30-40% PO, they are 
discharged home with weekly telehealth follow-up appointments 
until they are weaned from the tube. Parent-collected data are 
reviewed during each appointment including daily oral intake and 
tube feeding volumes, adverse feeding events and medical/feed-
ing issues that lead to conditioned aversion, and feeding strate-
gies used. Growth is monitored with weekly weights obtained by 
home nursing, parent scales, or data obtained from PCP visits. 
Parents are provided with education to continue evidence-based 
oral feeding techniques and a cue-based approach, redefining 
success as quality of oral feeding experiences over quantity to 
advance oral feeding skills and prevent feeding problems. There 
is a strong emphasis on setting appropriate expectations to mini-
mize feeding-related stress and pressure. Parents are provided 
breastfeeding support if desired, and they are provided guidance 
throughout the transition from NG tube feeds to 100% oral feeds. 
Feeding plans are adjusted to maintain appropriate growth and 
advance oral intake as needed. To date, we have had 31 infants 
and families discharged to our clinic. Outcome data are collected 
via chart review and parent satisfaction surveys administered at 
discharge. The main outcomes gathered for the clinic include 
number of bed days saved (decreased length of stay), number 
of tubes weaned, weight, g-tube placement, feeding-related read-
missions, and parent satisfaction.

Results: As shown in Table 1, 31 patients have been discharged 
to the outpatient Home NG Follow-Up clinic, resulting in 393 total 
bed days saved (average of 7 bed days per patient when outli-
ers are excluded). Average weight gain was 30.6 grams/day, and 
all have had tubes weaned, or are on track to be weaned at the 
time of this submission. One hundred percent (5/5) g-tubes have 
been prevented for those who were at risk. Twenty-three percent 
of the patients lived over 50 miles from the institution. All families 
who responded to the satisfaction survey reported high levels of 
satisfaction. The following reasons were endorsed by families as 
the highest contributors to their satisfaction:  1) early discharge 
from the hospital, 2) more time at home with family and bonding 
better with their baby, 3) increased confidence with feeding their 
baby, and 4) reduced stress due to increased support from feed-
ing team.

Conclusion: This model of care provides increased access to 
specialized multidisciplinary care that facilitates decreased length 
of stay and promotes efficient, successful tube weaning, preven-
tion of conditioned aversion, high levels of parent satisfaction, and 
long term feeding success after discharge for families who other-
wise would not have access to such services.

 

Table 1. Home NG Program Outcomes

 

Table 2. Home NG Follow Up Clinic Satisfaction Sur-
vey Results
Learning Objectives: 

1. Understand how long-term feeding problems develop 
with premature and medically ill infants during and after 
discharge from the hospital.  

2. Describe an inpatient and outpatient cue-based feed-
ing model that promotes safe, efficient oral feeding skill 
acquisition, decreases length of stay, and prevents 
long-term feeding disorders and tube dependency.
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Background and Purpose: Kangaroo care (KC) is associated 
with better quality outcomes during hospitalization.1 This proj-
ect examined prevalence of KC in the neonatal intensive care 
unit (NICU) of Cincinnati Children’s Hospital Medical Center 
(CCHMC). A needs assessment determined that the unit goal was 
to have 20% of patients receive KC at least once during their stay 
and the rate was only 6.4%.  PURPOSE: The purpose of this proj-
ect was to asynchronously educate nurses on KC practice and 
monitor for an observable change in the prevalence of KC follow-
ing the education.

Materials and Methodology: A quality improvement (QI) proj-
ect was conducted at CCHMC. The target population were NICU 
nurses who were hired to staff the private room pods. The inter-
vention was an educational video portraying proper KC for eligible 
NICU patients. Quantitative and qualitative data were collected.

Results: Twenty-four nurses from the NICU participated. The rate 
of eligible patients who received KC increased by 5.9%. The total 
number of occurrences of KC increased by 56.2%. Nurses who 
offered KC 1 to 3 times per week increased by 13%.

Conclusion: IMPLICATIONS FOR PRACTICE AND RESEARCH: 
Providing asynchronous video learning increased KC in the set-
ting of this project. The results support the use of continuing 
education. Results are not generalizable to other institutions and 
therefore further effort is needed to determine if continuing educa-
tion will yield similar outcomes in other NICUs.

 

Figure 1.
Learning Objective: 
Of the objectives of this project, perhaps the main ones were to 
educate nurses regarding best practice when teaching parents 

about kangaroo care as well as to give nurses the tools they 
need to assist families with kangaroo care based on the hospi-
tal guideline. Through this education, the goal was to increase 
the number of nurse-documented occurrences of kangaroo 
care. The documentation of kangaroo care is key to knowing if 
the intervention is being utilized within the NICU.
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Background and Purpose: The evolution of neonatology be-
gan with small rooms carved out from newborn nurseries, then 
evolved into bright, noisy, crowded, and sometimes windowless 
units. More recently, hospitals are providing single-family rooms 
(SFR) where the parents can reside with their babies, with evi-
dence that SFRs are associated with increased family-centered 
care, breastfeeding, and parent visitation (Lester et al., 2014). 
There is an emerging model of care for the mother-baby dyad 
called ‘couplet care’ that lays even further along the spectrum of 
family integration. Instead of separating the mother and baby, the 
guiding principle is to keep the mother and baby together after 
delivery. It is a novel approach that aims to deliver intensive care 
to relatively low needs newborns and their postpartum mothers in 
a shared room (White, 2016).   

Couplet care has been introduced in a few healthcare facilities in 
the United States and there is ongoing research on the outcomes. 
Two such facilities are Yale-New Haven Hospital in Connecticut 
and Memorial Hospital in South Bend, Indiana, the latter of which 
will serve as the site for data collection and tool validation in this 
study.  Providing a mother with postpartum care in the same room 
where her infant receives NICU care provides physical proximity 
that increases opportunities for skin-to-skin time, breastfeeding, 
and bonding, three interrelated activities that enhance short- and 
long-term physical and emotional well-being for mother and infant. 
Recent literature suggests that SFR design is associated with 
more skin-to-skin time as well as longer duration of breastfeeding 
compared to an open bay layout (Tandberg et al., 2018; Domanico 
et al., 2011). In addition, skin-to-skin contact is associated with 
improved maternal-infant attachment (Cho et al., 2016), a greater 
maternal sense of confidence and competence in caring for her 
infant (Jaafar, Ho & Lee, 2016), higher levels of breastfeeding af-
ter hospital discharge which is associated with decreased rates of 
postpartum depression in mothers (Kuhnly, 2018).  Increased pa-
rental stress in the Neonatal ICU has been associated with sever-

http://www.NeonatologyToday.net


204NEONATOLOGY TODAYtwww.NeonatologyToday.nettJanuary 2023

al undesirable outcomes in infants such as delayed lactogenesis 
and decreased rates of breastfeeding (Dimitraki et al., 2016; Cat-
ala, Peñacoba, Carmona, & Marin, 2018), delayed mother-infant 
bonding (Feldman et al., 1999; Bystrova et al., 2009), decreased 
parental confidence (Ong et al., 2019) and comfort with parenting 
roles (Al Maghaireh et al., 2016)   

Purpose: The overall aim of the study is to identify the outcomes 
associated with the Neonatal Intensive Care Unit (NICU) and the 
Couplet Care Experience (CCE). The primary aim of this study is 
to validate the tool developed at Yale New Haven Hospital (YNHH) 
that measures the effect of exposure to CCE on maternal-infant 
bonding during hospitalization. Secondary aims are to determine 
associations between elements of the CCE (degree of infant hold-
ing, kangaroo care or skin-to-skin contact, and breastfeeding), 
maternal stress, and hospital stay satisfaction.

Materials and Methodology: Hypothesis: The primary hypoth-
esis is that the CCE at Memorial Hospital will be comparable to 
the NICU at YNHH in terms of a positive association with mater-
nal-infant bonding, hospital stay satisfaction, and lower maternal 
stress while in-hospital. The secondary hypothesis is that certain 
elements of the couplet care experience such as noise, lighting, 
proximity, and equipment will have stronger positive associations 
with maternal infant-bonding, hospital stay satisfaction, and a 
negative association with maternal stress.   

Research question: What is the effect of the couplet care environ-
ment on bonding between mother and child as compared to bond-
ing in other NICU models?  

Independent variables: Physical proximity between mother and 
baby, acoustics, lighting, illness of mother and baby 

Dependent variables: Skin-to-skin contact, length of stay, hospital 
stay satisfaction  

Methodology: This is a prospective, cohort study involving a mixed 
methods approach to collecting qualitative and quantitative data. 
Eligible mothers will be screened upon their infants’ admission to 
the NICU at Memorial Hospital, South Bend and will be presented 
the study poster by nursing staff as a means of recruitment. Tar-
geted enrollment is 30 participants for the survey and 10 partici-
pants for the follow-up interview.  Primary outcomes of interest will 
include scores on a neonatal experience survey and a qualitative 
interview. These outcomes will be compared between mothers 
who are exposed to couplet care and those who are not, con-
trolling for baseline characteristics. Surveys will be administered 
during birth hospitalization. Interested participants will be invited 
to participate in a follow-up interview where they will be asked to 
describe their experience with the CCE model in detail.

Results: Outcome measurements: Primary outcomes of inter-
est included scores on several self-report surveys as well as time 
spent engaged in kangaroo care, parent satisfaction with their 
hospital experience, as well as amount of education received from 
nursing. These outcomes were compared between mothers who 
are exposed to couplet care and those who are not, controlling for 
baseline characteristics. Surveys were administered during birth 
hospitalization and interested participants were invited to partici-
pate in a follow-up interview where they were asked to describe 
their CCE experience in detail.  

Impact: Although there have been several studies on associated 
stressors in a traditional NICU, it has not been studied in mother-
infant dyads who receive co-care. NICU couplet care is a novel 
approach that is seeing an increase in adoption rates in numerous 
hospitals across the United States. To our knowledge, very few 
studies exist that examine the outcomes associated with this type 
of NICU design.   

Barriers to implementation: Due to the COVID-19 pandemic, data 
collection was primarily conducted remotely in coordinating with 
the care team at Memorial Hospital, South Bend.

Conclusion: This study identifies the strength and weaknesses 
of NICU models. The results from this study will provide an ev-
idence-base case for medical planners to develop facility guide-
lines as well as for clinicians to perform clinical practice improve-
ments in their NICUs. 

 

Figure 1. Understanding the physical NICU envi-
ronment: the relationship between constructs and 
variables.
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Learning Objectives: 
1. Understanding the need for future iterations in NICU de-

sign

2. Understanding the CCE from the perspective of the pa-
tient and extended family through qualitative interviews

3. Validating an existing tool and understanding the pro-
cess of conducting design research
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Background and Purpose: Organizational health literacy is de-
fined by Healthy People 2030 as the degree to which organiza-
tions equitably enable individuals to find, understand, and use 
information and services in informing health-related decisions and 
actions for themselves and others.1 Growing attention has been 
given to the role of literacy in health and health care, and the re-
lated responsibility of health organizations to improve organiza-
tional health literacy, given that the average U.S. adult has 7th 
grade reading skills.2,3 This is particularly salient in medically and 
developmentally complex populations, such as NICU graduates, 
due to the significant additional burden placed on families to navi-
gate multiple levels and types of health services.4 However, little 
research has been published on the gaps in organizational health 
literacy for medically and developmentally complex children.

Materials and Methodology: We performed an organizational 
health literacy assessment in the setting of a follow-up clinic at 
an urban, quaternary children’s hospital that provides medical 
and developmental evaluation and support post-NICU stay. We 
completed information (a) and environmental (b) assessments. 
Trained research assistants performed all assessments and en-
gaged in multiple reliability checks with a third coder to ensure 
inter-rater reliability.   

(a) We evaluated clinic information items [n=9] with the following 
assessments to gauge reading level, complexity, usability, and ac-
tionability.  

SMOG (readability) [n=9]  

PMOSE/IKIRSCH (document complexity) [n=3]  

PEMAT (usability & actionability) [n=7]  

(b) We evaluated the clinic environment with the Walking Inter-
view (Health Literacy Environment Activity Packet) [n=2] and the 
HLE2 (Health Literacy Environment of Hospitals and Health Cen-
ters) [n=1].

Results: Overall, assessments revealed that to interact with clinic 
information items, literacy skills comparable to those of someone 
with skills at the high school level or beyond were required. SMOG 
scores indicated a high readability demand [e.g. website, email], 
requiring 9th-15th grade-level reading skills. PMOSE/IKIRSCH 
scores indicated a high complexity demand [e.g. charts, tables], 

requiring 4th-12th grade-level skills. PEMAT scores ranged from 
38-75% [usability] and 0-83% [actionability], demonstrating a 
great range of information usability and actionability. Overall, en-
vironmental assessments revealed a mismatch between organi-
zational demands and population literacy skills. Environmental 
assessment revealed facilitators [i.e. ease of reaching clinic by 
phone, hospital entryway well-marked] and barriers [i.e. challeng-
ing to navigate within hospital to clinic: signage inadequacies, 
crowded, overwhelming spaces] to navigating processes and 
physical space. HLE2 scores in 4 areas [i.e. institutional prac-
tices, navigation, culture and language, communication] ranged 
from 0-60%, indicating a need for health literacy to be prioritized 
at a hospital-systems level.

 

Figure 1. Clinic informational materials scored by 
various assessment tools (SMOG, PMOSE/IKRSCH, 
and PEMAT).

Conclusion: Poor organizational health literacy reduces access 
for families of medically and developmentally complex children. 
Addressing barriers to organizational health literacy can improve 
health equity. As such, organizational health literacy assessment 
is a crucial aspect of addressing multi-level barriers to optimal 
outcomes. Assessment results provide concrete ways to address 
systems-level problems, including structural racism, via quality 
improvement and policy changes.

Learning Objectives: 
1. Explain the relationship between health inequities and 

organizational health literacy
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2. Identify and explore information and environmental 
health literacy assessment 

3. Explore how organizational health literacy assessment 
can create opportunities for improving health equity, es-
pecially among medically and developmental complex 
children and their families

 

Figure 2. Health Literacy Environment of Hospitals 
and Health Centers (HLE-2) scoring of clinic, broken 
down by section (institutional practices, navigation, 
culture & language, and communication).
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Clinical Pearl: 
The Clinical Utility of the Kaiser Sepsis Calculator 

(KSC)
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“It is interesting to talk with my 
colleagues in the neonatal intensive care 
unit (NICU) re their feelings about the 
clinical utility of the KSC.”
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Joseph R. Hageman, MD , Walid Hussein, MD

It is interesting to talk with my colleagues in the neonatal intensive 
care unit (NICU) re their feelings about the clinical utility of the 
KSC. I am clinically retired as the NICU Quality Improvement (QI) 
neonatologist. However, I have reviewed over 1000 babies who 
received antibiotics in the first 72 hours of their postnatal life be-
tween October 2020 and December 2022 in our Illinois Perinatal 
Quality Collaborative (ILPQC) BASIC Antibiotic Stewardship ini-
tiative (1). The KSC was only used in about 1/2 dozen babies thus 
far in our baseline period out of 1098 babies (J Hageman, per-
sonal communication 1/9/2023). However, after my most recent 
presentation at our Thursday conference, our new QI neonatolo-
gist, Dr. Wally Hussain, who has had a lot of experience using the 
KSC, will start the part of the initiative with a KSC presentation. 
We will encourage our clinical providers, including our neonatal 
nurse practitioners and residents, neonatal fellows, and attending 
neonatologists, to begin to use the KSC in the evaluation of early-
onset sepsis (EOS). 

This is a good segue way to summarize the results of a paper 
by Hadfield and colleagues in a recent issue of Hospital Pedi-
atrics about a nurse-initiated QI project. The venue was a level 
l nursery and level lV NICU at a County hospital. The KSC was 
implemented in 53 infants born > 35 weeks gestation preinterven-

tion and 51 infants post-intervention, whose mothers had chorio-
amnionitis (2). The pre-intervention time was six months (August 
2020-January 2021), and the protocol implementation period was 
seven months (March 2021-September 2021) (2). While com-
paring these periods, complete blood count (CBC) utilization de-
creased from 96% to 27%, blood culture utilization dropped from 
98% to 37%, and antibiotic usage decreased from 25% to 16% 
(2). In addition, no antibiotics were used against the KSC, and no 
early onset sepsis was missed, according to the investigators (2). 

The KSC is a validated tool that has been successfully utilized in 
many studies and is recommended as a potential EOS risk assess-
ment tool along with categorical risk assessment and enhanced 
observation (2). As a result of the utilization of these approaches, 
there is a significant decrease in broad-spectrum antibiotic utiliza-
tion, which decreases the separation of the mother-baby dyad, 
decreased dysbiosis, and decreases antibiotic resistance in new-
born infants (2).
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“However, after my most recent 
presentation at our Thursday conference, 
our new QI neonatologist, Dr. Wally 
Hussain, who has had a lot of experience 
using the KSC, will start the part of 
the initiative with a KSC presentation. 
We will encourage our clinical 
providers, including our neonatal nurse 
practitioners and residents, neonatal 
fellows, and attending neonatologists, to 
begin to use the KSC in the evaluation of 
early-onset sepsis (EOS). ”

“While comparing these periods, 
complete blood count (CBC) utilization 
decreased from 96% to 27%, blood 
culture utilization dropped from 98% to 
37%, and antibiotic usage decreased from 
25% to 16% (2). In addition, no antibiotics 
were used against the KSC, and no early 
onset sepsis was missed, according to 
the investigators (2).”

“As a result of the utilization of these 
approaches, there is a significant 
decrease in broad-spectrum antibiotic 
utilization, which decreases the 
separation of the mother-baby dyad, 
decreased dysbiosis, and decreases 
antibiotic resistance in newborn infants 
(2).”
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WASH YOUR HANDS,
ARMS, and CHEST

and ask others to
hold your baby when
you can't be there

S U P P O R T I N G

with soap and water for
20+ seconds. Dry well.

GET INFORMED 
ABOUT THE

work with your medical
team to create a plan

FRESH CLOTHES
PUT ON

SKIN-TO-SKIN CARE

COV ID - 1 9

WEAR A MASK

nationalperinatal .org /skin -to -skin

nicuparentnetwork .org

DURING

GET CLEAN

IF COVID-19 +

RISKS + BENEFITS

http://www.NeonatologyToday.net
http://nationalperinatal.org/skin-to-skin
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Readers can also follow

NEONATOLOGY TODAY
via our Twitter Feed

@NEOTODAY

New subscribers are always welcome! 

NEONATOLOGY TODAY
To sign up for free monthly subscription,  
just click on this box to go directly to our 

subscription page

http://www.NeonatologyToday.net
http://www.MedEdOTG.com/video/program/608
http://www.MedEdOTG.com/video/program/609
http://www.MedEdOTG.com/video/program/599
http://www.Twitter.com/NeoToday
https://marketingsuite.verticalresponse.com/s/websitesignupform45079976739216


Free Resources     

Download our perinatal Mental
Health Plan worksheets.

Empower families with
the skills they need.

Support NICU families 
and staff during COVID-19.

See resources created by
the National Network of
NICU Psychologists.

NATIONALPERINATAL.ORG/PSYCHOLOGISTS

Education, Resources, and
Support for Perinatal
Mental Health Professionals

Preorder    

Behavioral Health Services with
High-Risk Infants and Families

ASPROMP8
33%

Use discount code
and save 
online at www.oup.com   $56.00

http://nationalperinatal.org/psychologists
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Open Model (ATOM)

Journals listed support the following principles:

1.  Free subscriptions (electronic or paper) to all.
2.  Peer review of all submitted manuscripts
3.  Timely review of manuscripts
4.  Timely response to letters to the editor
5.  Listing and correction of erratum
6.  Appropriate disclosure of any related conflicts of interest in 
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7.  No charge for submission of manuscripts
8.  No charge for review of manuscripts
9.  No charge for processing of artwork, color, layout, or length 

of manuscript
10.  No charge for publication of manuscript in electronic or 

digital form.
11.  A commitment to the ethical treatment of humans and 

animals in research.
12.  Documentation of informed consent where indicated.
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Las nuevas mamás necesitan acceso 
a la detección y tratamiento para 

LA DEPRESIÓN POSPARTO 

Llanto 
incontrolable

Sueño 
interrumpido

Ansiedad

Desplazamientos en 
los patrones de 

alimentación

Ideas de hacerse 
daño a sí mismas 

o al bebé

Distanciamiento de 
amigos y familiares

1 DE CADA 7 MADRES 
AFRONTA LA DEPRESIÓN 
POSPARTO, experimentando

LA DEPRESIÓN 
POSTPARTO
NO TRATADA 
PUEDE 
AFECTAR:

15%

La salud de la madre 

La capacidad para
 cuidar de un bebé

 y sus hermanos

Sin embargo, sólo el 15% 
recibe tratamiento1

El sueño, la alimentación
 y el comportamiento 

del bebé a medida que crece2 

PARA AYUDAR A LAS MADRES A 
ENFRENTAR LA DEPRESIÓN POSPARTO

LOS ENCARGADOS DE 
FORMULAR POLÍTICAS 
PUEDEN:

LOS HOSPITALES PUEDEN:

Financiar los esfuerzos de 
despistaje y diagnostico

Proteger el acceso al 
tratamiento

Capacitar a los 
profesionales de la salud 
para proporcionar apoyo 
psicosocial a las familias…
Especialmente aquellas con 
bebés prematuros, que son 40% 
más propensas a desarrollar 
depresión posparto3,4

Conectar a las mamás con 
una organización de apoyo

 

 

$

1  American Psychological Association.
  Accesible en: http://www.apa.org/pi/women/resources/reports/postpartum-depression.aspx
2 National Institute of Mental Health.
  Accesible en: https://www.nimh.nih.gov/health/publications/postpartum-depression-facts/index.shtml
3 Journal of Perinatology (2015) 35, S29–S36; doi:10.1038/jp.2015.147.
4 Prevalence and risk factors for postpartum depression among women with preterm and low-birth-weight infants:        
  a systematic review. Vigod SN, Villegas L, Dennis CL, Ross LE BJOG. 2010 Apr; 117(5):540-50.www.infanthealth.org
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1 in 3 preterm infants 
will require support 
services at school 

$

Preterm infants are:

2x more likely to 
have developmental 
delays

5x more likely 
to have learning 
challenges

Early diagnosis 
could qualify babies for their 
state's early intervention 
services…

Early intervention can help preterm infants: 

Address physical 
challenges

Prevent mild 
di�culties from 
developing into 
major problems

Enhance 
language and 

communication 
skills

Build more 
e�ective learning 

techniques

Process social and 
emotional 
situations

…but many 
parents are 
unaware.

Awareness, referral 
& timely enrollment 
in early intervention 
programs can help 
infants thrive and grow.

NICU staff, nurses, 
pediatricians and social 
workers should talk with NICU 
families about the challenges 
their baby may face.

 
EARLY INTERVENTION services? 

Will your PRETERM INFANT need  
EARLY INTERVENTION services? 

Will your PRETERM INFANT need 

www.infanthealth.org

Visit CDC.gov to find contact 
information for your state’s early 
intervention program.

http://www.infanthealth.org
http://www.NeonatologyToday.net
http://infanthealth.org


Feb. 22-24 | Las Vegas, NV
Learn about the latest approaches to neonatal intensive care from 
renowned experts in neonatology. During the event, participants will 
gain insight through educational sessions covering:

• Innovative technologies in disease and treatment
• Lessons learned and changing NICU care
• Surgical considerations in the neonate
• Pharmacology in the NICU
• Improving neurological outcomes

Download Agenda 
Register Today

Neonatology Grand Rounds Series
Don’t Miss Our Monthly Webinars

Join us the first Wednesday of every month at 4 p.m. Eastern Time for 
our hour-long, complimentary Neonatology Grand Rounds webinars. These 
monthly seminars enable you to learn the latest developments in neonatal-
perinatal medicine while earning accredited CEs. Upcoming topics include:

• February — Why Neonatologists get Sued
• March — Diagnosis and Management of the Patent Ductus Arteriosus:  

  The Current State of Confusion
• April — Diagnosis, Evaluation and Management of ROP*
• May — Lessons Learned from the HEAL Trial

                *The April webinar date has been adjusted in observance of Passover

View Future Topics 
Reserve Your Spot

https://info.mednax.com/continuededucationwebinars


218NEONATOLOGY TODAYtwww.NeonatologyToday.nettJanuary 2023

Upcoming Medical Meetings

AAP Workshop on Perinatal 
Strategies

February 3-5, 2023
Scottsdale, AZ

https://shop.aap.org/2023-workshop-
on-neonatal-perinatal-practice-

strategies-scottsdale-az/

NEO: The Conference for 
Neonatology

February 22-24, 2023
Las Vegas, NV

https://www.mednax.com/neo-
conference/

California Association of 
Neonatologists (CAN)

Annual Conference
San Diego, CA

March 3-5, 2023
https://canneo.org

36th Annual Gravens Conference 
on the Environment of Care for High 

Risk Infants
The Future is Now for Babies, 

Families, and Systems
Sand Key, FL

March 8-11, 2023
https://paclac.org/https-paclac-org-

gravens-conference/

Southeastern Association of 
Neonatologists (SAN)

Marco Island, FL
May 25-28, 2023

www.southeastneo.com 

Perinatal District 8 Conference
June 1-4, 2023
San Diego, CA

https://district8sonpm.org/ 

Perinatal District 6 Conference
Date: TBA

Chicago, IL
https://www.d6an.org

For up to date Meeting 
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TODAY

Timely News & Information for Congenital/Structural Cardiologists & Cardiothoracic Surgeons Worldwide

Subscribe Electronically
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www.CongenitalCardiologyToday.com

The only worldwide monthly publication 
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Cardiothoracic Surgeons.
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Outstanding BC/BE Neonatologist Opportunities in Florida’s Collier County 
Nicklaus Children's Health System and Nicklaus Children’s Pediatric Specialists (NCPS), the 
health system’s physician-led multispecialty group practice, have three exceptional 
opportunities for board-certified or board-eligible (BC/BE) fellowship-trained neonatologists 
with a minimum of three years of experience (preferred) for a 19-bed Level II NICU located on 
Florida’s Gulf Coast in Collier County. 

Each position will be part of a comprehensive perinatal and neonatal program for babies in a 
Level II NICU. These roles present a unique and exciting opportunity for motivated candidates 
to flourish in a burgeoning market. Applicants should possess a passion for advocacy and 
improving care for all children. The BC/BE neonatologists will be responsible for attending 
deliveries, providing prenatal consultations to high-risk babies, resuscitating and stabilizing 
newborns in the delivery room, rounding on well babies, as well as provide leadership, 
oversight and supervision in the Level II nursery. Candidates should be proficient in newborn 
resuscitation, including neonatal intubation, umbilical line placement and peripheral 
cannulation, lumbar punctures, etc. These roles offer salaries that are competitive and 
commensurate with experience.   

Nicklaus Children's neonatology program is consecutively ranked among the best in the nation 
by U.S. News & World Report. It was the first of its kind in South Florida and receives referrals of 
the most critically ill neonates from hospitals throughout Florida, Latin America and the 
Caribbean. The Level II NICU will be a part of the NCPS Section of Neonatology and the 
neonatologists will have access to the educational and professional development resources of 
Nicklaus Children’s Health System. 

Founded in 1950, the rebranded Nicklaus Children’s Hospital, a 309-bed freestanding children's 
hospital and Level I trauma center, is renowned for excellence in all aspects of pediatric 
medicine and has numerous subspecialty programs that are routinely ranked among the best in 
the nation. It is also home to the largest pediatric teaching program in the southeastern U.S. 
Many of our physicians have trained or worked at other leading medical institutions. Join a 
phenomenal team that brings lifelong health and hope to children and their families through 
innovative and compassionate care.  

Collier County is located on the Southwest Coast of Florida with easy access to Southwest 
Florida International Airport.  Outdoor activities include golf, boating, fishing and beautiful 
beaches. 

Competitive compensation and benefits package. 

Qualified candidates please contact: 

Joyce Berger, Physician Recruiter 

joyce.berger@nicklaushealth.org or 786-624-3510 

nicklauschildrens.org/NCPS 

 
DFW 

mailto:joyce.berger%40nicklaushealth.org?subject=


Clinical Trial Center (Full-Time, Day Shift) - Research Coordinator 
 
The Loma Linda University Health’s Clinical Trial Center is actively seeking and recruiting top clinical 
research coordinator talent.  

Our mission is to participate in Jesus Christ’s ministry, bringing health, healing, and wholeness to humanity by 
Creating a supportive faculty practice framework that allows Loma Linda University School of Medicine 
physicians and surgeons to educate, conduct research, and deliver quality health care with optimum efficiency, 
deploying a motivated and competent workforce trained in customer service and whole-person care principles 
and providing safe, seamless and satisfying health care encounters for patients while upholding the highest 
standards of fiscal integrity and clinical ethics. Our core values are compassion, integrity, humility, excellence, 
justice, teamwork, and wholeness. 

Able to read, write and speak with professional quality; use computer and software programs necessary to the 
position, e.g., Word, Excel, PowerPoint, Access; operate/troubleshoot basic office equipment required for the 
position. Able to relate and communicate positively, effectively, and professionally with others; provide 
leadership; be assertive and consistent in enforcing policies; work calmly and respond courteously when under 
pressure; lead, supervise, teach, and collaborate; accept direction. Able to communicate effectively in English in 
person, in writing, and on the telephone; think critically; work independently; perform basic math and statistical 
functions; manage multiple assignments; compose written material; work well under pressure; problem solve; 
organize and prioritize workload; recall information with accuracy; pay close attention to detail. Must have 
documented successful research administration experience focused on managing clinical trials function. Able to 
distinguish colors as necessary; hear sufficiently for general conversation in person and on the telephone; identify 
and distinguish various sounds associated with the workplace; see adequately to read computer screens and 
written documents necessary to the position. Active California Registered Nurse (RN) licensure preferred. Valid 
Driver’s License required at time of hire. 

The Clinical Trial Center is actively involved in many multi-center global pediatric trials, which span 
different Phases of research to advance health care in children. Please reach out to Jaclyn Lopez at 909-
558-5830 or JANLopez@llu.edu with further interest.  We would love to discuss the exciting research 
coordinator opportunities at our Clinical Trials Center. 

     
Additional Information 

 Organization: Loma Linda University Health Care 

 Employee Status: Regular 

 Schedule: Full-time 

 Shift: Day Job 

 Days of Week: Sunday, Monday, Tuesday, Wednesday, 
Thursday, Friday, Saturday 
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HEALING. HEALTHY. HAPPY.
A Seventh-day Adventist Organization

Loma Linda University Children’s Hospital 
is hiring Neonatal Nurse Practitioners

Children’s Hospital, centrally located in Southern California, has earned Magnet 
Recognition as part of the American Nurses Credentialing Center’s (ANCC)  Program. 

We are looking for experienced or new graduate Neonatal Nurse Practitioners (NNPs) who are  
excited to join a cohesive team that practices in a collaborative, fast-paced, high-acuity setting. 

• Full-time and part-time positions available

• Level IV, 84-bed Neonatal Intensive Care Unit (NICU)

• Regional referral center encompassing  
Tiny Baby unit, ECMO, Cardiac ICU,  
Neuro NICU and Surgical services

• Maternity services and delivery center

• 24/7 coverage by NNP team and Fellows

• Competitive employee benefit packages

For more information,  
please contact:
Karin Colunga, MSN, RN, PNP-BC
Director of Advanced Practice Nursing
kecolunga@llu.edu  |  909-558-4486

*Offering a sign-on bonus with relocation reimbursement 
  for full-time, direct applicants who meet requirements.
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Neonatology and the Arts

This section focuses on artistic work which is by those with an 
interest in Neonatology and Perinatology. The topics may be var-
ied, but preference will be given to those works that focus on 
topics that are related to the fields of Neonatology, Pediatrics, 
and Perinatology. Contributions may include drawings, paintings, 
sketches, and other digital renderings. Photographs and video 
shorts may also be submitted. In order for the work to be con-
sidered, you must have the consent of any person whose photo-
graph appears in the submission. 

Works that have been published in another format are eligible for 
consideration as long as the contributor either owns the copy-
right or has secured copyright release prior to submission.

Logos and trademarks will usually not qualify for publication. 

This month we continue to feature artistic works created by our 
readers on one page as well as photographs of birds on another. 
This month's original artwork again features Paula Whiteman, 
MD who submitted a very inspiared drawing of the great Martin 
Luther King, Jr.. Our bird of the month is submitted by Mita Shah, 
MD. This is Prize Winning

     

   Mita Shah, MD, 
Neonatal Intensive Care Medical Director 
Queen of the Valley Campus
Emanate Health, West Covina, CA

   NT

Neonatology Today's Policy on Animal and Human Research

Neonatology Today’s policies ensure the protection and respon-
sible use of animals and humans in all research articles under 
consideration. Authors are encouraged to follow the guidelines 
developed by the National Centre for the Replacement, Refine-
ment & Reduction of Animals in Research (NC3R), International 
Committee of Medical Journal Editors, and the Guide for the 
Care and Use of Laboratory Animals and U.S. Public Health Ser-
vice's Policy on Humane Care and Use of Laboratory Animals 
(PHS Policy). Authors are expected to demonstrate to their in-
stitutional review board or suitable proxy that ethical standards 
are met. If there is doubt whether research conducted was in 
accordance with ethical standards, then there must be verifica-
tion that the institutional review body approved the uncertain 
aspects. Research not following these policies on participating 
animal and human subjects may be rejected. Researchers have 
a moral obligation towards the humane treatment of animals and 
ethical considerations for humans participating in research and 
are expected to consider their welfare when designing studies.

https://www.nc3rs.org.uk/arrive-guidelines

http://www.icmje.org 

https://olaw.nih.gov/policies-laws/phs-policy.htm
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Manuscript Submission: Instructions to Authors
1. Manuscripts are solicited by members of the Editorial Board or 
may be submitted by readers or other interested parties. Neonatology 
Today welcomes the submission of all academic manuscripts includ-
ing randomized control trials, case reports, guidelines, best practice 
analysis, QI/QA, conference abstracts, and other important works. All 
content is subject to peer review.

 2. All material should be emailed to: 
LomaLindaPublishingCompany@gmail.com in a Microsoft Word, Open 
Office, or XML format for the textual material and separate files (tif, eps, 
jpg, gif, ai, psd, SVG, or pdf) for each figure. Preferred formats are ai, 
SVG, psd, or pdf. tif and jpg images with sufficient resolution so as not to 
have visible pixilation for the intended dimension. In general, if acceptable 
for publication, submissions will be published within 3 months. 

 3. There is no charge for submission, publication (regardless of number 
of graphics and charts), use of color, or length. Published content will 
be freely available after publication. There is no charge for your manu-
script to be published. NT does maintain a copyright of your published 
manuscript. 

 4. The title page should contain a brief title and full names of all au-
thors, their professional degrees, their institutional affiliations, and 
any conflict of interest relevant to the manuscript. The principal au-
thor should be identified as the first author. Contact information for the 
principal author including phone number, fax number, e-mail address, 
and mailing address should be included.

 5. A brief biographical sketch (very short paragraph) of the principal 
author including current position and academic titles as well as fellow-
ship status in professional societies should be included. A picture of 
the principal (corresponding) author and supporting authors should be 
submitted if available.

 6. An abstract may be submitted.

 7. The main text of the article should be written in formal style using 
correct English. The length may be up to 10,000 words. Abbreviations 
which are commonplace in neonatology or in the lay literature may be 
used.

 8. References should be included in standard "NLM" format (APA 
7th is no longer acceptable). Bibliography Software should be used to 
facilitate formatting and to ensure that the correct formatting and ab-
breviations are used for references.

 9. Figures should be submitted separately as individual separate 
electronic files. Numbered figure captions should be included in the 
main file after the references. Captions should be brief.

 10. Only manuscripts that have not been published previously will 
be considered for publication except under special circumstances. 
Prior publication must be disclosed on submission. Published articles 
become the property of the Neonatology Today and may not be pub-
lished, copied or reproduced elsewhere without permission from Neo-
natology Today.

 11. NT recommends reading  Recommendations for the Conduct, Re-
porting, Editing, and Publication of Scholarly Work in Medical Journals 
from ICMJE prior to submission if there is any question regarding the 
appropriateness of a manuscript. NT follows  Principles of Transpar-
ency and Best Practice in Scholarly Publishing(a joint statement by 
COPE, DOAJ, WAME, and OASPA). Published articles become the 
property of the Neonatology Today and may not be published, copied 
or reproduced elsewhere without permission from Neonatology Today. 

NT

NEONATOLOGY TODAY is interested in publishing manuscripts from Neonatologists, 
Fellows, NNPs and those involved in caring for neonates on case studies, research results, 

hospital news, meeting announcements, and other pertinent topics. 
Please submit your manuscript to: LomaLindaPublishingCompany@gmail.com

https://www.nc3rs.org.uk/arrive-guidelines
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Visit nicuparentnetwork.org to identify national, state, and local NICU family support programs.

NICU Parent Network

* The information provided on the NICU Baby's Bill of Rights does not, and is not intended to, constitute legal or medical advice.
Always consult with your NICU care team for all matters concerning the care of your baby.

copyright © 2020 NICU Parent Network

1- THE RIGHT TO ADVOCACY
My parents know me well. They are my voice and my best advocates. They need to be knowledgeable about my progress, medical records, and 
prognosis, so they celebrate my achievements and support me when things get challenging.

2- THE RIGHT TO MY PARENTS’ CARE
In order to meet my unique needs, my parents need to learn about my developmental needs. Be patient with them and teach them well. Make 
sure hospital policies and protocols, including visiting hours and rounding, are as inclusive as possible.

3- THE RIGHT TO BOND WITH MY FAMILY
Bonding is crucial for my sleep and neuroprotection. Encourage my parents to practice skin-to-skin contact as soon as and as often as possible 
and to read, sing, and talk to me each time they visit.

4- THE RIGHT TO NEUROPROTECTIVE CARE
Protect me from things that startle, stress, or overwhelm me and my brain. Support things that calm me. Ensure I get as much sleep as possible. 
My brain is developing for the first time and faster than it ever will again. The way I am cared for today will help my brain when I grow up. 
Connect me with my parents for the best opportunities to help my brain develop.

5- THE RIGHT TO BE NOURISHED
Encourage my parents to feed me at the breast or by bottle, whichever way works for us both. Also, let my parents know that donor milk may
be an option for me.

6- THE RIGHT TO PERSONHOOD
Address me by my name when possible, communicate with me before touching me, and if I or one of my siblings pass away while in the NICU, 
continue referring to us as multiples (twin/triplets/quads, and more). It is important to acknowledge our lives.

7- THE RIGHT TO CONFIDENT AND COMPETENT CARE GIVING
The NICU may be a traumatic place for my parents. Ensure that they receive tender loving care, information, education, and as many resources 
as possible to help educate them about my unique needs, development, diagnoses, and more.

8- THE RIGHT TO FAMILY-CENTERED CARE
Help me feel that I am a part of my own family. Teach my parents, grandparents, and siblings how to read my cues, how to care for me, and 
how to meet my needs. Encourage them to participate in or perform my daily care activities, such as bathing and diaper changes.

9- THE RIGHT TO HEALTHY AND SUPPORTED PARENTS
My parents may be experiencing a range of new and challenging emotions. Be patient, listen to them, and lend your support. Share information with 
my parents about resources such as peer-to-peer support programs, support groups, and counseling, which can help reduce PMAD, PPD, PTSD, 
anxiety and depression, and more.

10- THE RIGHT TO INCLUSION AND BELONGING
Celebrate my family’s diversity and mine; including our religion, race, and culture. Ensure that my parents, grandparents, and siblings feel      
accepted and welcomed in the NICU, and respected and valued in all forms of engagement and communication.

NICU BABY’S

Bill of Rights

https://nicuparentnetwork.org/


NANT 13 - Call for Abstracts  
Presented by the National Association of Neonatal Therapists (NANT) 

Conference Dates: 
Main Conference: April 14-15, 2023 

Pre-Conference: April 13 
Location: Tucson, AZ USA* 

*Barring any restrictions to the contrary, NANT 13 is scheduled to be held in- person. However, in 
the event such restrictions occur, the event will be hosted online including all accepted 

sessions/posters. 

  
The theme for NANT 13 is Inspiring Competence & Confidence. 

NANT and our Members aim to deliver best practices for NICU babies and 
parents all over the world. This advanced practice area requires a high level 
of competence, fueled by interprofessional collaboration and research. 

Competence is not finite—it is an ongoing commitment to the pursuit of 
scientific knowledge and skill proficiency. We never arrive or are experts in 
all areas of practice. We rely on each other and use our unique professional 
lenses and experiences to advance the field of neonatal therapy. 

We are calling upon you to share your research and clinical expertise. What 
can you contribute to the standard of care? How can you fill the gaps in 
neonatal therapy competency? 

NANT intends to develop attendees’ confidence to serve, lead, and 
implement collaboratively. We seek the right individuals, research, and 
tools to make that happen. 

Sharing your valuable work in this internationally attended conference is a 
powerful way to inspire new levels of competence and confidence in this 
specialty. 

We invite you to submit an abstract to present an oral or poster presentation 
at NANT 13. 

Click here to submit an abstract.  

Abstract Submission Deadline: Monday, August 15, 2022 
 

https://form.jotform.com/nant/nant-13-cfa-abstract-submission


Save the Date for the Second Fragile Infant 
Forum for the Implementation of Standards (FIFI-S)

January 18-20, 2023
“Implementing Evidence Based Strategies to 

Alleviate Stress in the Baby and Family in 
Intensive Care”

For more information contact 
PACLAC.org

“Storyteller” painting by Sharron Montague Loree, 1982
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