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Resources
https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/CongenitalSyphilis.aspx

• In 2017, 3,342 females of  
childbearing age (15-44 years) were 
diagnosed with syphilis in CA 

• Nearly half  of  these cases (1,462) 
were early syphilis, which includes 
the infectious primary and 
secondary stages as well as the early 
latent stage 

• In 2017, early syphilis among 
females of  childbearing age was 
18.5 per 100,000, which was an 
increase of  over 600% compared to 
the rate in 2012 

• About 15-20% of  women with 
syphilis were reported as pregnant



c a l i f o r n i a  p e r i n a t a l  q u a l i t y c a re  c o l l a b o r a t i v e

Syphilis in CA babies on the rise

• 27 of  58 counties had 1 or more congenital 
syphilis cases in 2017, compared with only 
14 counties in 2012 

• In CA, it is required by law that pregnant 
women get tested for syphilis at their first 
prenatal visit. 

• Early diagnosis and prompt treatment in 
pregnancy prevented 70% of  potential 
congenital syphilis cases in 2017.
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Resources
https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/CongenitalSyphilis.aspx

Congenital Syphilis Can Be Prevented! 
• Congenital syphilis can be prevented with early detection and timely and effective treatment of  

syphilis in pregnant women and women who could become pregnant. 
• Preconception and interconception care should include screening for HIV and sexually 

transmitted diseases (STDs), including syphilis, in women at risk, in addition to access to highly 
effective contraception.

Resources For Health Care Providers Centers for Disease Control and Prevention
• 2015 STD Treatment Guidelines: Syphilis During Pregnancy (https:// 

www.cdc.gov/std/tg2015/syphilis-pregnancy.htm) and Congenital Syphilis 
(https://www.cdc.gov/std/tg2015/congenital.htm)

• For clinical questions, enter your consult online at the STD Clinical Consultation Network 
(https://www.stdccn.org/)

https://www.cdc.gov/std/tg2015/congenital.htm
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Congenital Syphilis Infection
2018 (YTD)
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• In 2018, 8 out of  11 
RPPC have 
reported CS

• A total of  47 cases 
in CA, range 0 to 24

• There were 12 cases 
for infants born at 
34 0/7 - 36 6/7 
weeks
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Participation is voluntary

Phase 1 of  data collection 
will start January 2019

This supplemental form will 
be housed in the NICU Data 
website

Please submit a Help Ticket if  
interested in joining the 
Maternal Exposures Work 
Group

Maternal Exposures
Details

• www.cpqccdata.org
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Maternal Exposures
Data collection 2019

• Can be supplement for CPQCC babies – but primarily designed for:
- Infants in NICU not eligible for CPQCC but with maternal exposure to drugs
- Infants in well baby nursery (i.e. not NICU) 

• Designed to have minimal PHI (i.e. less maternal data other than exposures)
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Delayed Cord Clamping
2016
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Thank you to all of the 
contributors to the 

webinars!

Also to Janella and Priya
Jegatheesan from SCVMC

Resources for data collection and for implementation available at: 
https://www.cpqcc.org/resources/delayed-cord-clamping
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Decrease in missing data over time
2016 à 2018
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Decrease in missing data over time 2016à2018
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The Effect of Level of Care on Gastroschisis Outcomes
Jordan C. Apfeld, MD1, Zachary J. Kastenberg, MD1,2, Karl G. Sylvester, MD1,2,3,4, and Henry C. Lee, MD4,5

Objective To examine the relationship between level of care in neonatal intensive care units (NICUs) and out-
comes for newborns with gastroschisis.
Study design A retrospective cohort study was conducted at 130 California Perinatal Quality Care Collabora-
tive NICUs from 2008 to 2014. All gastroschisis births were examined according to American Academy of Pediat-
rics NICU level of care at the birth hospital. Multivariate analyses examined odds of mortality, duration of mechanical
ventilation, and duration of stay.
Results For 1588 newborns with gastroschisis, the adjusted odds of death were higher for those born into a center
with a level IIA/B NICU (OR, 6.66; P = .004), a level IIIA NICU (OR, 5.95; P = .008), or a level IIIB NICU (OR, 5.85;
P = .002), when compared with level IIIC centers. The odds of having more days on ventilation were significantly higher
for births at IIA/B and IIIB centers (OR, 2.05 [P < .001] and OR, 1.91 [P < .001], respectively). The odds of having
longer duration of stay were significantly higher at IIA/B and IIIB centers (OR, 1.71 [P < .004]; OR, 1.77 [P < .001]).
Conclusions NICU level of care was associated with significant disparities in odds of mortality for newborns with
gastroschisis. (J Pediatr 2017;190:79-84).

S ince the 1970s, there has been a transition toward deregionalized neonatal intensive care.1-3 This may be attributed in
part to an expansion of the neonatology workforce, economic forces, and the dissemination of medical technology.
Pediatric surgery has largely resisted this trend. In general, there is an established relationship between case-specific

surgical experience and outcome that has been previously demonstrated in many adult studies.4-8 However, the case-specific
surgical volume-to-outcome relationship is less well-established for pediatric neonatal surgical anomalies. The optimal level of
neonatal intensive care unit (NICU) care for surgical congenital anomalies remains a matter of debate.

A recent study demonstrated that infants with gastroschisis treated at centers with high repair volume have lower mortality
and shorter duration of stay.9 An important factor in this study was the transfer status of the study subjects, suggesting that
initial perinatal management was critical in achieving optimum outcomes.10 In 2007, Phibbs et al examined very low birth weight
(VLBW) infants born in California, finding that hospital VLBW volume and hospital level of care impact survival.11 A 2015
study found a similar relationship for infants with necrotizing enterocolitis.12

Given the importance of initial supportive management, we hypothesized that factors including and other than surgical case
volume impact gastroschisis outcomes. In this study, we examined infants born with gastroschisis in California NICUs between
2008 and 2014, and determined the variability of outcomes according to level of care, NICU volume, VLBW volume, and
gastroschisis-specific case volumes.

Materials and Methods

We performed a retrospective cohort study using data collected by the California Perinatal Quality Care Collaborative (CPQCC)
from 2008 to 2014. The CPQCC collects clinical data in a prospective fashion for infants born at 136 member hospitals, using
standard definitions developed by the Vermont Oxford Network.13 This study was conducted under institutional review board
approval from the Stanford University Panel on Human Subjects Research. More than 90% of all California NICUs submit de-
tailed clinical data to the CPQCC,14 enabling high-integrity data capture for infants
that meet eligibility criteria. Data are collected on infants that have any of the fol-
lowing: (1) surgery requiring anesthesia, (2) mechanical ventilation >4 hours, (3)
death, (4) acute transfer, and (5) <1500 g or <32 weeks of gestational age, as well
as other criteria.15 Based on these criteria, we would expect the all infants with
gastroschisis admitted to the NICU to be included. Our study cohort included all
infants with gastroschisis admitted into a CPQCC-enrolled facility or a colocated

CPQCC California Perinatal Quality Care Collaborative
NICU Neonatal intensive care unit
VLBW Very low birth weight
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outcome, independent of annual NICU or VLBW volumes, and
in correlation with gastroschisis case and repair volumes at the
birth hospital.

Limitations of this study include incomplete information
on the variables that address severity of gastroschisis. Ex-
amples of variables that have been associated with overall gas-
troschisis outcomes include degree of intestinal matting and
mesenteric thickening, vascular compromise owing to defect
size (eg, closed gastroschisis), evisceration of other organs, vi-
ability of the bowel (ie, from ischemia or hypothermia), type
of surgical repair (ie, primary, delayed primary, patch, silo),
and intestinal perforation or atresia.21 However, we did use a
variable constructed by CPQCC to control for multiple coin-
ciding birth defects; even so, the vast majority of infants (>98%)

had the same score, consistent with gastroschisis, and usually
occurring as an isolated anomaly.

In conclusion, we have demonstrated improved outcomes
for infants with gastroschisis born at a center with a higher
level of care, which may serve as a proxy for comprehensive
and effective global care packages within obstetric, neonatal,
and pediatric surgical specialties. Further work will focus on
the broader context of newborn surgical care for a series of
congenital anomalies, and will work to incorporate more granu-
lar surgical data in elucidating how institutional factors affect
mortality and morbidity. Additionally, we aim to use hospital-
specific financial data to measure the costs associated with im-
proved outcomes for birth defects in California. It remains
to be seen whether regionalization, deregionalization, or

Table II. Transfer and outcome data for infants born with gastroschisis by level of care in California, 2008-2014

Outcome variables

Level of care at hospital of birth

Level N/A (n = 88) Level IIA/B (n = 206) Level IIIA (n = 162) Level IIIB (n = 608) Level IIIC (n = 524) Total (n = 1588)

<48 h before transfer, n (%)*
No 1 (1.1) 38 (18.4) 25 (15.4) 411 (67.7) 504 (96.2) 979 (61.7)
Yes 87 (98.9) 168 (81.6) 137 (84.6) 196 (32.3) 20 (3.8) 608 (38.3)

Days on ventilation, n (%)†
<5‡ 49 (58.3) 86 (45.0) 98 (66.7) 259 (46.1) 298 (61.3) 790 (53.7)
≥5‡ 35 (41.7) 105 (55.0) 49 (33.3) 303 (53.9) 188 (38.7) 680 (46.3)

Initial duration of stay§,† 1.0 1.0 29.0 32.0 28.0
Median (IQR) N/A¶ (1.0-4.0) (1.0-1.5) (1.0-49.0) (24.50-50.0) (1.0-45.0)
Total duration of stay (d), n (%)†

<36** 43 (50.0) 93 (46.7) 92 (59.0) 258 (44.0) 295 (56.8) 781 (50.5)
≥36** 43 (50.0) 106 (53.3) 64 (41.0) 329 (56.0) 224 (43.2) 766 (49.5)

Mortality, n (%)†
Survived 86 (97.7) 199 (96.6) 156 (96.3) 588 (96.7) 519 (99.0) 1548 (97.5)
Died 2 (2.3) 7 (3.4) 6 (3.7) 20 (3.3) 5 (1.0) 40 (2.5)

*Indicates significant differences across levels of care according to the c2 test.
†Indicates significant differences across levels of care according to Wilcoxon Rank Sum test for the relevant numeric variable (although data are presented categorically).
‡Five days represents the median days on ventilation for the entire infant cohort.
§Duration of stay at hospital of birth before either transfer or discharge, in days.
¶Data not available.
**Thirty-six days represents the median duration of stay for the entire infant cohort.

Table III. Mortality, longer ventilation time, and longer total duration of stay for infants with gastroschisis in Califor-
nia, 2008-2014

Outcome variables, by level of
care No, n (%) Yes, n (%) Unadjusted OR (95% CI) P value aOR (95% CI)* P value

Died (mortality)
Level IIA/B 199 (13.6) 7 (18.4) 3.65 (1.15-11.6) .03 6.66 (1.81-24.5) .004
Level IIIA 156 (10.7) 6 (15.8) 3.99 (1.20-13.3) .02 5.95 (1.58-22.3) .008
Level IIIB 588 (40.2) 20 (52.6) 3.53 (1.32-9.47) .01 5.85 (1.95-17.6) .002
Level IIIC 519 (35.5) 5 (13.2) 1 [Reference] 1 [Reference]

>5 Days on ventilator
Level IIA/B 86 (11.6) 105 (16.3) 1.94 (1.38-2.71) <.001 2.05 (1.41-2.98) <.001
Level IIIA 98 (13.2) 49 (7.6) 0.79 (0.54-1.17) .24 0.76 (0.48-1.19) .23
Level IIIB 259 (35.0) 303 (47.0) 1.85 (1.45-2.37) <.001 1.91 (1.47-2.48) <.001
Level IIIC 298 (40.2) 188 (29.1) 1 [Reference] 1 [Reference]

Duration of stay >36 days
Level IIA/B 93 (12.6) 106 (14.7) 1.50 (1.08-2.08) .02 1.71 (1.18-2.47) .004
Level IIIA 92 (12.5) 64 (8.9) 0.92 (0.64-1.32) .64 1.04 (0.67-1.61) .85
Level IIIB 258 (35.0) 329 (45.5) 1.68 (1.32-2.13) <.001 1.77 (1.37-2.28) <.001
Level IIIC 295 (40.0) 224 (31.0) 1 [Reference] 1 [Reference]

*Model included year of birth, sex, black race, gestational age, Apgar scores at 1 and 5 minutes, severity-weighted congenital malformation score, respiratory distress syndrome, and presence of
maternal complications or obstetric complications; model for days on ventilator and duration of stay included a categorical variable for transfer <48 hours.
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Collaborative quality improvement (QI) approaches have been used to successfully address NICU processes and outcomes of care.1,  2 These projects typically depend on multidisciplinary teams and benefit from collaboration among institutions because strategies for implementation can be learned from many colleagues. What is not well known is whether such collaborative efforts, which are typically resource intensive, achieve more success than 

individualized QI efforts. Previously, we demonstrated that a multihospital collaborative approach led to more improvement in delivery room resuscitation QI than single-hospital projects.2Reducing length of stay (LOS) for preterm infants is another complex, multidisciplinary effort that may benefit from intensive QI efforts. Very low birth weight (VLBW) infants account for substantial hospital days 

Comparison of Collaborative Versus Single-Site Quality Improvement to Reduce NICU Length of Stay
Henry C. Lee, MD, a, b Mihoko V. Bennett, PhD, a, b Margaret Crockett, MS, CNS, NNP-BC, c Ruth Crowe, LSW, d  
Steven G. Gwiazdowski, MD, e Heather Keller, BA, b Paul Kurtin, MD, b Michael Kuzniewicz, MD, MPH, f  
Ann Marie Mazzeo, OTR/L, SWC, CLEC, g Joseph Schulman, MD, MS, h Courtney C. Nisbet, RN, MS, a, b  
Paul J. Sharek, MD, MPHa, b

BACKGROUND: There is unexplained variation in length of stay (LOS) across NICUs, suggesting that there may be practices that can optimize LOS.
METHODS: Three groups of NICUs in the California Perinatal Quality Care Collaborative were followed: (1) collaborative centers participating in an 18-month collaborative quality improvement project to optimize LOS for preterm infants; (2) individual centers aiming to optimize LOS; and (3) nonparticipants. Our aim in the collaborative project was to decrease postmenstrual age (PMA) at discharge for infants born between 27 + 0 and <32 weeks’ gestational age by 3 days. A secondary outcome was “early discharge, ” the proportion of infants discharged from the hospital before  36 + 5 weeks’ PMA. The balancing measure of readmissions within 72 hours was tracked for the collaborative group.
RESULTS: From 2013 to 2015, 8917 infants were cared for in 20 collaborative NICUs, 19 individual project NICUs, and 71 nonparticipants. In the collaborative group, the PMA at discharge decreased from 37.8 to 37.5 weeks (P = .02), and early discharge increased from 31.6% to 41.9% (P = .006). The individual project group had no significant change. Nonparticipants had a decrease in PMA from 37.5 to 37.3 weeks (P = .01) but no significant change in early discharge (39.8% to 43.6%; P = .24). There was no significant change in readmissions over time in the collaborative group.
CONCLUSIONS: A structured collaborative project that was focused on optimizing LOS led to a 3-day decrease in LOS and was more effective than individualized quality improvement efforts.

abstract

To cite: Lee HC, Bennett MV, Crockett M, et al. 
Comparison of Collaborative Versus Single-Site 
Quality Improvement to Reduce NICU Length of 
Stay. Pediatrics. 2018;142(1):e20171395

aDepartment of Pediatrics, Stanford University, Stanford, 
California; bCalifornia Perinatal Quality Care Collaborative, 
Stanford, California; cSutter Medical Center, Sacramento, 
California; dUCSF Benioff Children's Hospital Oakland, 
Oakland, California; eNorthBay Neonatology Associates, 
Fairfield, California; fPerinatal Research Unit, Kaiser 
Permanente Northern California, Oakland, California; gRady 
Children’s Hospital-San Diego, San Diego, California; and 
hCalifornia Children’s Services, California Department of 
Health Care Services, Sacramento, California

Dr Lee conceptualized the study design and drafted 
the initial manuscript; Dr Bennett contributed to 
the study design, developed the study’s statistical 
models, conducted data analyses, and critically 
reviewed the manuscript; Ms Crockett, Ms Crowe, 
Dr Gwiazdowski, Ms Keller, Dr Kurtin, Dr Kuzniewicz, 
Ms Mazzeo, and Dr Schulman contributed to the 
intervention design, served on the expert panel 
that guided the collaborative quality improvement 
group, and critically reviewed the manuscript; Ms 
Nisbet contributed to the study design, coordinated 
the expert panel and parts of the data collection, 
and critically reviewed the manuscript; Dr Sharek 
contributed to the study design, led the expert 
panel, coordinated and supervised the intervention 
and research team, and critically reviewed the 
manuscript; and all authors approved the final 
manuscript as submitted.

DOI: https:// doi. org/ 10. 1542/ peds. 2017- 1395

Accepted for publication Feb 15, 2018

Address correspondence to Henry C. Lee, 
MD, Department of Pediatrics, Neonatal and 
Developmental Medicine, Stanford University, 
1265 Welch Rd, Stanford, CA 94305. E-mail: hclee@
stanford.edu

PEDIATRICS (ISSN Numbers: Print, 0031-4005; Online, 
1098-4275).

PEDIATRICS Volume 142, number 1, July 2018:e20171395 QUALITY REPORT
 by guest on June 21, 2018www.aappublications.org/newsDownloaded from 

Collaborative quality improvement (QI) approaches have been used to successfully address NICU processes and outcomes of care.1,  2 These projects typically depend on multidisciplinary teams and benefit from collaboration among institutions because strategies for implementation can be learned from many colleagues. What is not well known is whether such collaborative efforts, which are typically resource intensive, achieve more success than 

individualized QI efforts. Previously, we demonstrated that a multihospital collaborative approach led to more improvement in delivery room resuscitation QI than single-hospital projects.2Reducing length of stay (LOS) for preterm infants is another complex, multidisciplinary effort that may benefit from intensive QI efforts. Very low birth weight (VLBW) infants account for substantial hospital days 

Comparison of Collaborative Versus Single-Site Quality Improvement to Reduce NICU Length of Stay
Henry C. Lee, MD, a, b Mihoko V. Bennett, PhD, a, b Margaret Crockett, MS, CNS, NNP-BC, c Ruth Crowe, LSW, d  
Steven G. Gwiazdowski, MD, e Heather Keller, BA, b Paul Kurtin, MD, b Michael Kuzniewicz, MD, MPH, f  
Ann Marie Mazzeo, OTR/L, SWC, CLEC, g Joseph Schulman, MD, MS, h Courtney C. Nisbet, RN, MS, a, b  
Paul J. Sharek, MD, MPHa, b

BACKGROUND: There is unexplained variation in length of stay (LOS) across NICUs, suggesting that there may be practices that can optimize LOS.
METHODS: Three groups of NICUs in the California Perinatal Quality Care Collaborative were followed: (1) collaborative centers participating in an 18-month collaborative quality improvement project to optimize LOS for preterm infants; (2) individual centers aiming to optimize LOS; and (3) nonparticipants. Our aim in the collaborative project was to decrease postmenstrual age (PMA) at discharge for infants born between 27 + 0 and <32 weeks’ gestational age by 3 days. A secondary outcome was “early discharge, ” the proportion of infants discharged from the hospital before  36 + 5 weeks’ PMA. The balancing measure of readmissions within 72 hours was tracked for the collaborative group.
RESULTS: From 2013 to 2015, 8917 infants were cared for in 20 collaborative NICUs, 19 individual project NICUs, and 71 nonparticipants. In the collaborative group, the PMA at discharge decreased from 37.8 to 37.5 weeks (P = .02), and early discharge increased from 31.6% to 41.9% (P = .006). The individual project group had no significant change. Nonparticipants had a decrease in PMA from 37.5 to 37.3 weeks (P = .01) but no significant change in early discharge (39.8% to 43.6%; P = .24). There was no significant change in readmissions over time in the collaborative group.
CONCLUSIONS: A structured collaborative project that was focused on optimizing LOS led to a 3-day decrease in LOS and was more effective than individualized quality improvement efforts.

abstract

To cite: Lee HC, Bennett MV, Crockett M, et al. 
Comparison of Collaborative Versus Single-Site 
Quality Improvement to Reduce NICU Length of 
Stay. Pediatrics. 2018;142(1):e20171395

aDepartment of Pediatrics, Stanford University, Stanford, 
California; bCalifornia Perinatal Quality Care Collaborative, 
Stanford, California; cSutter Medical Center, Sacramento, 
California; dUCSF Benioff Children's Hospital Oakland, 
Oakland, California; eNorthBay Neonatology Associates, 
Fairfield, California; fPerinatal Research Unit, Kaiser 
Permanente Northern California, Oakland, California; gRady 
Children’s Hospital-San Diego, San Diego, California; and 
hCalifornia Children’s Services, California Department of 
Health Care Services, Sacramento, California

Dr Lee conceptualized the study design and drafted 
the initial manuscript; Dr Bennett contributed to 
the study design, developed the study’s statistical 
models, conducted data analyses, and critically 
reviewed the manuscript; Ms Crockett, Ms Crowe, 
Dr Gwiazdowski, Ms Keller, Dr Kurtin, Dr Kuzniewicz, 
Ms Mazzeo, and Dr Schulman contributed to the 
intervention design, served on the expert panel 
that guided the collaborative quality improvement 
group, and critically reviewed the manuscript; Ms 
Nisbet contributed to the study design, coordinated 
the expert panel and parts of the data collection, 
and critically reviewed the manuscript; Dr Sharek 
contributed to the study design, led the expert 
panel, coordinated and supervised the intervention 
and research team, and critically reviewed the 
manuscript; and all authors approved the final 
manuscript as submitted.

DOI: https:// doi. org/ 10. 1542/ peds. 2017- 1395

Accepted for publication Feb 15, 2018

Address correspondence to Henry C. Lee, 
MD, Department of Pediatrics, Neonatal and 
Developmental Medicine, Stanford University, 
1265 Welch Rd, Stanford, CA 94305. E-mail: hclee@
stanford.edu

PEDIATRICS (ISSN Numbers: Print, 0031-4005; Online, 
1098-4275).

PEDIATRICS Volume 142, number 1, July 2018:e20171395 QUALITY REPORT
 by guest on June 21, 2018www.aappublications.org/newsDownloaded from 

Collaborative quality improvement (QI) approaches have been used to successfully address NICU processes and outcomes of care.1,  2 These projects typically depend on multidisciplinary teams and benefit from collaboration among institutions because strategies for implementation can be learned from many colleagues. What is not well known is whether such collaborative efforts, which are typically resource intensive, achieve more success than 

individualized QI efforts. Previously, we demonstrated that a multihospital collaborative approach led to more improvement in delivery room resuscitation QI than single-hospital projects.2Reducing length of stay (LOS) for preterm infants is another complex, multidisciplinary effort that may benefit from intensive QI efforts. Very low birth weight (VLBW) infants account for substantial hospital days 

Comparison of Collaborative Versus Single-Site Quality Improvement to Reduce NICU Length of Stay
Henry C. Lee, MD, a, b Mihoko V. Bennett, PhD, a, b Margaret Crockett, MS, CNS, NNP-BC, c Ruth Crowe, LSW, d  
Steven G. Gwiazdowski, MD, e Heather Keller, BA, b Paul Kurtin, MD, b Michael Kuzniewicz, MD, MPH, f  
Ann Marie Mazzeo, OTR/L, SWC, CLEC, g Joseph Schulman, MD, MS, h Courtney C. Nisbet, RN, MS, a, b  
Paul J. Sharek, MD, MPHa, b

BACKGROUND: There is unexplained variation in length of stay (LOS) across NICUs, suggesting that there may be practices that can optimize LOS.
METHODS: Three groups of NICUs in the California Perinatal Quality Care Collaborative were followed: (1) collaborative centers participating in an 18-month collaborative quality improvement project to optimize LOS for preterm infants; (2) individual centers aiming to optimize LOS; and (3) nonparticipants. Our aim in the collaborative project was to decrease postmenstrual age (PMA) at discharge for infants born between 27 + 0 and <32 weeks’ gestational age by 3 days. A secondary outcome was “early discharge, ” the proportion of infants discharged from the hospital before  36 + 5 weeks’ PMA. The balancing measure of readmissions within 72 hours was tracked for the collaborative group.
RESULTS: From 2013 to 2015, 8917 infants were cared for in 20 collaborative NICUs, 19 individual project NICUs, and 71 nonparticipants. In the collaborative group, the PMA at discharge decreased from 37.8 to 37.5 weeks (P = .02), and early discharge increased from 31.6% to 41.9% (P = .006). The individual project group had no significant change. Nonparticipants had a decrease in PMA from 37.5 to 37.3 weeks (P = .01) but no significant change in early discharge (39.8% to 43.6%; P = .24). There was no significant change in readmissions over time in the collaborative group.
CONCLUSIONS: A structured collaborative project that was focused on optimizing LOS led to a 3-day decrease in LOS and was more effective than individualized quality improvement efforts.

abstract

To cite: Lee HC, Bennett MV, Crockett M, et al. 
Comparison of Collaborative Versus Single-Site 
Quality Improvement to Reduce NICU Length of 
Stay. Pediatrics. 2018;142(1):e20171395

aDepartment of Pediatrics, Stanford University, Stanford, 
California; bCalifornia Perinatal Quality Care Collaborative, 
Stanford, California; cSutter Medical Center, Sacramento, 
California; dUCSF Benioff Children's Hospital Oakland, 
Oakland, California; eNorthBay Neonatology Associates, 
Fairfield, California; fPerinatal Research Unit, Kaiser 
Permanente Northern California, Oakland, California; gRady 
Children’s Hospital-San Diego, San Diego, California; and 
hCalifornia Children’s Services, California Department of 
Health Care Services, Sacramento, California

Dr Lee conceptualized the study design and drafted 
the initial manuscript; Dr Bennett contributed to 
the study design, developed the study’s statistical 
models, conducted data analyses, and critically 
reviewed the manuscript; Ms Crockett, Ms Crowe, 
Dr Gwiazdowski, Ms Keller, Dr Kurtin, Dr Kuzniewicz, 
Ms Mazzeo, and Dr Schulman contributed to the 
intervention design, served on the expert panel 
that guided the collaborative quality improvement 
group, and critically reviewed the manuscript; Ms 
Nisbet contributed to the study design, coordinated 
the expert panel and parts of the data collection, 
and critically reviewed the manuscript; Dr Sharek 
contributed to the study design, led the expert 
panel, coordinated and supervised the intervention 
and research team, and critically reviewed the 
manuscript; and all authors approved the final 
manuscript as submitted.

DOI: https:// doi. org/ 10. 1542/ peds. 2017- 1395

Accepted for publication Feb 15, 2018

Address correspondence to Henry C. Lee, 
MD, Department of Pediatrics, Neonatal and 
Developmental Medicine, Stanford University, 
1265 Welch Rd, Stanford, CA 94305. E-mail: hclee@
stanford.edu

PEDIATRICS (ISSN Numbers: Print, 0031-4005; Online, 
1098-4275).

PEDIATRICS Volume 142, number 1, July 2018:e20171395 QUALITY REPORT
 by guest on June 21, 2018www.aappublications.org/newsDownloaded from 

If  average daily cost is $3000, could translate to $58.5 million for California annually.



c a l i f o r n i a  p e r i n a t a l  qua l i t y c a re  c o l l a b o r a t i v e

Programmatic and Administrative Barriers to
High-Risk Infant Follow-Up Care
Brian G. Tang, MD1,2 Henry C. Lee, MD, MS2,3 Erika E. Gray, BA2,3 Jeffrey B. Gould, MD, MPH2,3

Susan R. Hintz, MD, MS2,3

1Department of Pediatrics (Developmental and Behavioral), Palo Alto
Medical Foundation, Los Altos, California

2Department of Pediatrics (Neonatal and Developmental Medicine),
Stanford University School of Medicine, Stanford, California

3California Perinatal Quality Care Collaborative, Stanford, California

Am J Perinatol 2018;35:940–945.

Address for correspondence Brian G. Tang, MD, Department of
Pediatrics (Developmental and Behavioral), Palo Alto Medical
Foundation, 370 Distel Circle, Los Altos, CA 94022
(e-mail: bgtang@stanford.edu).

Many high-risk infants hospitalized in neonatal intensive care
units (NICUs) are at increased risk for chronic health problems
and developmental and neurosensory disabilities following
hospital discharge. These long-term conditions range from
chronic lung disease and feeding disorders to neurobehavioral
and cognitive impairments (e.g., attention deficit/hyperactiv-
itydisorder, learningdisability).1–4Outpatienthigh-risk infant
follow-up (HRIF) programs serve infants at risk for such
developmental, neurologic, and medical sequelae. These pro-
grams, which consist of multidisciplinary special care teams,
assess and monitor outcomes, make appropriate referrals to
medical subspecialists and early intervention services, and
provide family assurance and counseling. Some conduct long-
itudinal research, contributing to knowledge that allows for
better prediction and anticipation of challenges and successes
for these high-risk infants.

Despite its recognized importance for several decades,
compliance with NICU follow-up appointments has histori-
cally been problematic with low rates of sustained atten-
dance. The reasons are likely multifactorial and include
medical, sociodemographic, and maternal factors.5–9 Factors
such as low birth weight and gestational age, significant
medical morbidities, nonwhite race, and unmarried parents
have been associated with nonadherence to HRIF appoint-
ments. A recent multisite study reported greater distance
from the HRIF program and single parenting as predictors of
poor attendance to HRIF over several time points.10

There is a gap in current knowledge of the challenges to
successful HRIF from the provider perspective. A recent
qualitative analysis suggested several barriers from the
health care provider perspective, including lack of funding,
scheduling difficulties, perceived low importance of HRIF,
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Abstract Objective This article characterizes programmatic features of a population-based
network of high-risk infant follow-up programs and identifies potential challenges
associated with attendance from the providers’ perspective.
Study Design A web-based survey of high-risk infant follow-up program directors,
coordinators, and providers of a statewide high-risk infant follow-up system. Frequen-
cies and percentages were used to describe the survey responses.
Results Of the 68 high-risk infant follow-up programs in California, 56 (82%)
responded to the survey. The first visit no-show rate between 10 and 30% was
estimated by 44% of programs with higher no-show rates for subsequent visits.
Common strategies to remind families of appointments were phone calls and mailings.
Most programs (54%) did not have a strategy to help families who lived distant to the
high-risk infant follow-up clinic.
Conclusion High-risk infant follow-up programs may lack resources and effective
strategies to enhance follow-up, particularly for those living at a distance.
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follow-up (HRIF) programs serve infants at risk for such
developmental, neurologic, and medical sequelae. These pro-
grams, which consist of multidisciplinary special care teams,
assess and monitor outcomes, make appropriate referrals to
medical subspecialists and early intervention services, and
provide family assurance and counseling. Some conduct long-
itudinal research, contributing to knowledge that allows for
better prediction and anticipation of challenges and successes
for these high-risk infants.

Despite its recognized importance for several decades,
compliance with NICU follow-up appointments has histori-
cally been problematic with low rates of sustained atten-
dance. The reasons are likely multifactorial and include
medical, sociodemographic, and maternal factors.5–9 Factors
such as low birth weight and gestational age, significant
medical morbidities, nonwhite race, and unmarried parents
have been associated with nonadherence to HRIF appoint-
ments. A recent multisite study reported greater distance
from the HRIF program and single parenting as predictors of
poor attendance to HRIF over several time points.10

There is a gap in current knowledge of the challenges to
successful HRIF from the provider perspective. A recent
qualitative analysis suggested several barriers from the
health care provider perspective, including lack of funding,
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and fear of delivering bad news.11 Part of the problemmaybe
that high variability exists among HRIF programs. In parti-
cular, standards of follow-up care are lacking for high-risk
infants in the United States. Surveys suggest that HRIF
programs vary widely in composition with differences in
the types of providers staffed, kinds of assessments com-
pleted, how programs are funded, timing of visits, and
eligibility criteria.12,13 Other factors, such as referral proce-
dures, appointment reminder strategies, and administration
resources, may also influence HRIF attendance. The goal of
this study is to characterize the structural and potential
challenges associated with HRIF attendance in a popula-
tion-based network of HRIF programs.

Materials and Methods

Study Setting
TheCaliforniaPerinatalQualityofCareCollaborative (CPQCC) is
a population-based data set for > 95% of infants discharged
from NICUs in California. CPQCC partnered with California
Children’s Services (CCS) to enhance existing HRIF programs
(the CPQCC-CCS HRIF-Quality of Care Initiative) by creating
online tools and reports to allow NICUs and HRIF programs to
assess their successes and challenges compared with other
programs in California. The program provides for a series of
visits through3yearsofageforall infantsmeeting theeligibility
criteria and cared for at a CCS-approved NICU. Eligibility
includes several criteria for both preterm and term infants at
high risk for neurodevelopmental delay or disability.14

Assigned personnel at the CPQCC NICU refer infants to an
HRIF program.

HRIF programs are considered to be “special care centers”
that provide comprehensive, coordinated health care around a
specific systemand constellation of conditions. Theyaremulti-
disciplinary and staffed by providers who evaluate, refer, and
participate in developing family-centered health care plans to
facilitate the provision of timely and coordinated treatment.

Each HRIF program is responsible for contacting families,
arranging follow-up appointments, tracking compliance, and
completing web-based HRIF Standard Visit Forms. The indi-
vidual HRIF clinics perform diagnostic services including
neurologic and developmental assessments over three stan-
dard visits, and additional visits as needed as determined by
HRIF providers. Data from these visits are entered via a
secure, web-based CPQCC-CCS HRIF-QCI Reporting System.
Annual statewide training sessions promote accuracy and
uniformity in data reporting and abstraction. During the
study period, there were 64 CPQCC-CCS HRIF participating
programs throughout California. Additional details regarding
the organizational structure of this statewide network of
HRIF programs are described in previous studies.15,16

Survey Design
We designed a survey using Qualtrics (www.qualtrics.com).
The survey was electronically distributed to CCS-sponsored
HRIF programmedical directors, coordinators, and providers
from July until August 2014. The survey consisted of 53
questions divided into the following categories: (1) Processes

of NICU to HRIF referrals, (2) HRIF program structure and
personnel, (3) HRIF program visits and follow-up strategies,
(4) HRIF program resources, and (5) HRIF challenges and
barriers. Due to the possibility that survey participants could
come from the same HRIF program, a hierarchy was estab-
lished so that only one participant would represent one HRIF
program in thefinal analysis. Thehierarchywas developed in
an attempt to reflect the most detailed understanding of
available resources and potential barriers encountered by
the program and providers, and was constructed as follows:
(1) HRIF program coordinator, (2) medical director of the
HRIF program, and (3) HRIF provider. HRIF program coordi-
nators were considered most familiar with the clinical and
administrative aspects of the HRIF program, followed by
medical directors, and then other HRIF providers.

Statistical Analysis
Frequencies and percentages were used to describe the
survey responses. Data were analyzed with SPSS version
20.0 for Macintosh (SPSS Inc., Chicago, IL).

Results

Among the 56 participants in the survey (representing 82% of
the 64 HRIF programs in the state), the majority were HRIF
program coordinators (►Fig. 1). Three medical directors and
three providers were included in the final number of respon-
dents. Registered Nurses made up 54% of all of the program
coordinators. Other types of coordinators had backgrounds as
physician specialists (e.g., neurologist, developmental pedia-
tricians), occupational therapists, and social workers. There
was less diversity in the training background of the medical
director position, with neonatologistsmaking the far majority
(75%). Eightmedical directorsweredevelopmental-behavioral
pediatricians (14%), three were neurologists (5%), one was a
general pediatrician (2%), and two were nurses (4%).

The substantial majority of programs functioned solely as a
medical subspecialty program. Most programs received refer-
rals from multiple NICUs. Over half of the programs surveyed
were from private hospital/outpatient systems. Thirty respon-
dents (54%) said there is a broader developmental pediatrics/

Fig. 1 Hierarchy of survey respondents. This figure shows the proportion
of survey respondents who were program coordinators, medical directors,
and providers. To account for the possibility that multiple respondents
came from the same HRIF program, priority was given to program
coordinators followed by medical directors and providers.
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referral program at their institution in addition to or as part of
the HRIF program; however, only 16 programs shared
resources and personnel (53%). Only a small number (15)
provided primary care sometimes or routinely. There was
considerable variability in the types of providers or specialists
available in the clinics. HRIF coordinators were most routinely
in clinic (94.8%) followed by neonatologists (62.7%), social
workers (60.3%), occupational therapists (52.6%), and physical
therapists (52%). Providers/specialists that were most fre-
quently “never available” in clinic included clinical psycholo-
gists (55.1%), nurse practitioners (51.5%), developmental-
behavioral pediatricians (47.8%), neurologists (47.7%), and
speech-language therapists (46.5%).

Most programs followed the CPQCC-CCS HRIF Quality of
Care Initiative guidelines of seeing the infant for the first time
at follow-up clinic between 4 and 6 months (adjusted) of age.
Themost frequentdifficulties encountered in theNICU toHRIF
referral process and the most common barriers in the HRIF
referral process are listed in ►Table 1. Inconsistent referrals
allude to NICU teams not referring all eligible infants to HRIF
before discharge. Other barriers and difficulties included
inappropriate referrals (due to uncertainty or poor under-
standing of medical eligibility criteria), lack of a courtesy call
from the referring NICU, no discharge summaries provided,
and a need for more provider education about the benefits of
HRIF. A no-show rate between 10 and 30%was endorsed by 24
(44%) respondents. Twenty-three reported no-show rates of
less than 10%. For subsequent visits, however, the no-show
rates were higher overall, with 60% of respondents estimating
no-show rates between 10 and 30% and nearly a quarter
estimating no-show rates of 50 and 70%. Patient insurance
followedbyhospital fundingwere the top two funding sources
for HRIF. About half of all HRIF programs (49%) had only one
half-day of clinic per week followed by 41%of programswith 2
and 4 half-day clinics per week. A small number of programs
(6) had multiple outreach locations (i.e., satellite clinics).

All respondents reported that their program has a con-
sistent approach of reminding families of their upcoming
core visits. ►Table 2 lists the various strategies used to
remind families of upcoming HRIF visits, missed visits, and
encourage families who live at a distance to come to HRIF.

Making personal calls was the dominant strategy to remind
families of their appointments, followed by postcard/letter,
“robo-calls,” and email. Four respondents reported their
program using text messaging as a way to remind families
of upcoming visits.

Most programs did not have a strategy to help families
who lived far from the HRIF clinic. Outreach clinics (18%),
transportation vouchers (20%), and gas cards (9%) were a few
strategies used by HRIF programs to encourage families to
bring children to their scheduled appointment.

About half of the respondents reported that their clinic
was staffed with four or more providers; however, close to a
third did not have an administrative assistant and/or clinic
scheduler as part of their program. The majority (44%) only
had someone working part time (►Table 3).

Over half of the respondents (55%) reported they felt
community pediatricians did not have appropriate under-
standing of the goals of HRIF. Themajority (71%) felt they had
adequate resources to communicatewith non-English speak-
ing families.

Respondents identified a variety of resource needs and
barriers to optimal follow-up care (►Table 4). Among sig-
nificant resource needs identified, approximately half of the
respondents indicated a need for more space in clinic facil-
ities, additional funding, and administrative help. A third

Table 1 Difficulties and barriers encountered in the HRIF referral
process

Most frequent difficulties in the NICU
to HRIF referral process

N (%)

Missing data on referral forms 13 (25)

Inconsistent referrals
(i.e., Referral not made even if child is eligible)

12 (23)

Most common barriers to HRIF referral N (%)

Limited resources and personnel for
NICU/HRIF interface

27 (51)

Parent/family education about the
importance of HRIF

20 (38)

Abbreviations: HRIF, high-risk infant follow-up; NICU, neonatal intensive
care unit.

Table 2 Strategies to improve no-show rates at HRIF

Strategies used to follow up with families
after missed HRIF visit

N (%)

Multiple calls until personal response
and reschedule

43 (77)

Postcard or letter by mail 41 (73)

Call to pediatrician 21 (38)

One call only—leave message if no answer 10 (18)

Email 5 (9)

Robo-call 0

Strategies used to remind families of upcoming HRIF visits

Personal call 52 (93)

Postcard or letter by mail 40 (71)

“Robo-call” 16 (29)

Email 10 (18)

Other 7 (13)

Strategies HRIF program uses for successful follow up with
patients who live at a distance

None 30 (54)

Transportation vouchers 11 (20)

Outreach clinics 10 (18)

Gas card 5 (9)

Home visits 2 (4)

Financial gift/incentive 1 (2)

Weekend visits 0

Abbreviation: HRIF, high-risk infant follow-up.
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Strategies to improve no-show rates at HRIF

referral program at their institution in addition to or as part of
the HRIF program; however, only 16 programs shared
resources and personnel (53%). Only a small number (15)
provided primary care sometimes or routinely. There was
considerable variability in the types of providers or specialists
available in the clinics. HRIF coordinators were most routinely
in clinic (94.8%) followed by neonatologists (62.7%), social
workers (60.3%), occupational therapists (52.6%), and physical
therapists (52%). Providers/specialists that were most fre-
quently “never available” in clinic included clinical psycholo-
gists (55.1%), nurse practitioners (51.5%), developmental-
behavioral pediatricians (47.8%), neurologists (47.7%), and
speech-language therapists (46.5%).

Most programs followed the CPQCC-CCS HRIF Quality of
Care Initiative guidelines of seeing the infant for the first time
at follow-up clinic between 4 and 6 months (adjusted) of age.
Themost frequentdifficulties encountered in theNICU toHRIF
referral process and the most common barriers in the HRIF
referral process are listed in ►Table 1. Inconsistent referrals
allude to NICU teams not referring all eligible infants to HRIF
before discharge. Other barriers and difficulties included
inappropriate referrals (due to uncertainty or poor under-
standing of medical eligibility criteria), lack of a courtesy call
from the referring NICU, no discharge summaries provided,
and a need for more provider education about the benefits of
HRIF. A no-show rate between 10 and 30%was endorsed by 24
(44%) respondents. Twenty-three reported no-show rates of
less than 10%. For subsequent visits, however, the no-show
rates were higher overall, with 60% of respondents estimating
no-show rates between 10 and 30% and nearly a quarter
estimating no-show rates of 50 and 70%. Patient insurance
followedbyhospital fundingwere the top two funding sources
for HRIF. About half of all HRIF programs (49%) had only one
half-day of clinic per week followed by 41%of programswith 2
and 4 half-day clinics per week. A small number of programs
(6) had multiple outreach locations (i.e., satellite clinics).

All respondents reported that their program has a con-
sistent approach of reminding families of their upcoming
core visits. ►Table 2 lists the various strategies used to
remind families of upcoming HRIF visits, missed visits, and
encourage families who live at a distance to come to HRIF.

Making personal calls was the dominant strategy to remind
families of their appointments, followed by postcard/letter,
“robo-calls,” and email. Four respondents reported their
program using text messaging as a way to remind families
of upcoming visits.

Most programs did not have a strategy to help families
who lived far from the HRIF clinic. Outreach clinics (18%),
transportation vouchers (20%), and gas cards (9%) were a few
strategies used by HRIF programs to encourage families to
bring children to their scheduled appointment.

About half of the respondents reported that their clinic
was staffed with four or more providers; however, close to a
third did not have an administrative assistant and/or clinic
scheduler as part of their program. The majority (44%) only
had someone working part time (►Table 3).

Over half of the respondents (55%) reported they felt
community pediatricians did not have appropriate under-
standing of the goals of HRIF. Themajority (71%) felt they had
adequate resources to communicatewith non-English speak-
ing families.

Respondents identified a variety of resource needs and
barriers to optimal follow-up care (►Table 4). Among sig-
nificant resource needs identified, approximately half of the
respondents indicated a need for more space in clinic facil-
ities, additional funding, and administrative help. A third

Table 1 Difficulties and barriers encountered in the HRIF referral
process

Most frequent difficulties in the NICU
to HRIF referral process

N (%)

Missing data on referral forms 13 (25)

Inconsistent referrals
(i.e., Referral not made even if child is eligible)

12 (23)

Most common barriers to HRIF referral N (%)

Limited resources and personnel for
NICU/HRIF interface

27 (51)

Parent/family education about the
importance of HRIF

20 (38)

Abbreviations: HRIF, high-risk infant follow-up; NICU, neonatal intensive
care unit.

Table 2 Strategies to improve no-show rates at HRIF

Strategies used to follow up with families
after missed HRIF visit

N (%)

Multiple calls until personal response
and reschedule

43 (77)

Postcard or letter by mail 41 (73)

Call to pediatrician 21 (38)

One call only—leave message if no answer 10 (18)

Email 5 (9)

Robo-call 0

Strategies used to remind families of upcoming HRIF visits

Personal call 52 (93)

Postcard or letter by mail 40 (71)

“Robo-call” 16 (29)

Email 10 (18)

Other 7 (13)

Strategies HRIF program uses for successful follow up with
patients who live at a distance

None 30 (54)

Transportation vouchers 11 (20)

Outreach clinics 10 (18)

Gas card 5 (9)

Home visits 2 (4)

Financial gift/incentive 1 (2)

Weekend visits 0

Abbreviation: HRIF, high-risk infant follow-up.
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Resources needs and barriers in HRIF

indicated a need for more personnel for service coordination
and better access to subspecialists. The most important
perceived barriers to care included transportation issues,
accommodating parent work schedules, distance to clinic,

insurance coverage of HRIF visits, and the parent/family’s
perception that the child is doing well and does not need
HRIF.

Discussion

HRIF programs are widely considered to be an essential
medical specialty service for high-risk infants following
hospital discharge. While the American Academy of Pedia-
trics has provided several guidelines and recommenda-
tions,17,18 past studies report considerable variety in the
composition of HRIF programs as well as significant barriers
to care that include several child and socioeconomic factors
associated with poor access.5,10–13 This survey is the first to
our knowledge to identify potential programmatic factors
that may be associated with access to care. Our findings
suggest that limited financial resources and administrative
personnel is a commonly reported barrier to referring appro-
priate infants to HRIF and getting these infants to return for
subsequent visits. The majority of HRIF programs in Califor-
nia do not have full-time assistance for scheduling respon-
sibilities even though themajority of them have four or more
providers. This suggests a large burden on administrative
assistants to improve workflow and no-show rates in addi-
tion to a lack of adequate administrative resources. Almost
half of the programs surveyed had just one half-day clinic per
week indicating that families (especially those living far away
or with two income parents) have limited availability to take
their child to the appointment. These findings (1) present
opportunities for targeted quality improvement initiatives,
(2) inform public policy, and (3) underscore the challenges
that HRIF programs face in helping families and high-risk
children receive appropriate medical care and developmen-
tal assessments.

Although CCS supports three standard HRIF visits as well
as additional visits for eligible infants through the first
3 years, the results from our survey indicate that no-show
rates increase with subsequent visits. We learned that most
HRIF programs have few effective strategies to increase the
rate of follow-up, especially for those families who live at a
considerable distance away from the clinic. Some programs
(larger programs and those self-identified as academic) have
satellite clinics, but this is more the exception (only 11%)
than the norm. Wewere intrigued by short message services
(SMS or text messaging) onmobile devices as a strategy used
by a few programs to remind parents of upcoming appoint-
ments. A Cochrane review in 2013 reported a higher atten-
dance rate to health care appointments when SMSwas used
as a reminder system comparedwith no reminders or the use
of postal reminders. SMS reminders were roughly equivalent
to telephone reminders, however, more cost-effective. The
quality of this evidence, however, was determined to be of
low tomoderate quality.19Nonetheless, since this surveywas
commissioned, more HRIF programs have reported having
instituted this inexpensive and simple way to communicate
with families. As the use of mobile devices to communicate
and obtain information on the Internet becomesmorewidely
available and more consistently relied upon, there will likely

Table 3 Composition of staff in HRIF

Number of providers staffed in clinic N (%)

1 10 (17)

2 6 (12)

3 9 (17)

4 or more 29 (54)

Dedicated administrative assistant
and/or clinic scheduler

N (%)

Do not have a dedicated person 18 (33)

Part-time person 24 (44)

One full-time person 9 (16)

More than one full-time person 4 (7)

Abbreviation: HRIF, high-risk infant follow-up.

Table 4 Resource needs and barriers in HRIF

Areas of significant resource needs for HRIF N (%)

Additional funding 30 (54)

More space in clinic facilities
and/or expanded number of half-day clinics

28 (50)

Additional personnel for
scheduling/follow-up calls

26 (46)

Better access to subspecialists for referrals 19 (34)

Additional personnel for
coordination of services

18 (32)

Expansion to additional outreach locations 16 (29)

Other 14 (25)

More medical and NP providers 13 (23)

More psychologists and/or other
staff qualified to conduct developmental
and behavioral testing

8 (14)

Areas considered significant barriers and
challenges to successful follow-up

N (%)

Parent/family work schedule 39 (70)

Parent/family perception that the child is
doing well and no need for HRIF

38 (68)

Transportation issues 37 (66)

Patient/family distance from clinic 30 (54)

Insurance 30 (54)

Limited availability for HRIF clinic times 26 (46)

Limited personnel for tracking/follow-up
calls in HRIF program

23 (41)

Parent/family refusal for other reasons 18 (32)

Other 10 (18)

Abbreviations: HRIF, high-risk infant follow-up; NP, nurse practitioner.
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Abstract
Objective To identify how family advocates and clinicians describe disparities in NICU quality of care in narrative accounts.
Study design Qualitative analysis of a survey requesting disparity stories at the 2016 VON Quality Congress. Accounts
(324) were from a sample of RNs (n= 114, 35%), MDs (n= 109, 34%), NNPs (n= 55, 17%), RN other (n= 4, 1%),
clinical other (n= 25, 7%), family advocates (n= 16, 5%), and unspecified (n= 1, <1%).
Results Accounts (324) addressed non-exclusive disparities: 151 (47%) language; 97 (30%) culture or ethnicity; 72 (22%)
race; 41 (13%) SES; 28 (8%) drug use; 18 (5%) immigration status or nationality; 16 (4%) sexual orientation or family
status; 14 (4%) gender; 10 (3%) disability. We identified three types of disparate care: neglectful care 85 (26%), judgmental
care 85 (26%), or systemic barriers to care 139 (44%).
Conclusions Nearly all accounts described differential care toward families, suggesting the lack of equitable family-centered
care.

Introduction

Quality-of-care delivery across neonatal intensive care units
(NICUs) varies greatly [1], and vulnerable populations may
be at risk for receiving suboptimal care, translating into

suboptimal outcomes. We recently demonstrated statistically
significant racial/ethnic variations in quality of care both
between NICUs and within NICUs [2]. These findings reflect
multiple mechanisms that create overall disparity. First,
minority infants may be more likely to receive care in poor
quality NICUs [1–7]. Very low birth weight (VLBW) infants
born in high-black concentration hospitals have higher rates
of infection, discharge without breast milk, and nurse
understaffing [3] and these structural barriers likely translate
to higher risk-adjusted VLBW infant mortality and morbidity
rates [4–6]. Second, minority infants may be more likely to
receive suboptimal care within a given NICU [2, 8–10].
Hispanic mothers have been found to be less likely than
whites to receive antenatal steroids [9] and human breast milk
feeding [10] at discharge within a given institution. Further,
qualitative research [8] found that black non-Hispanic women
have reported limited breastfeeding education and support in
the NICU. However, breastfeeding at discharge may be a
complex measure of NICU quality, given that non-NICU
factors such as social support networks are key in establishing
breastfeeding at NICU discharge [11].

The breastfeeding example highlights that the quality of
NICU care is intricately linked to how NICU clinicians
engage with families and their social attributes. However,
little is known regarding the interactional and systemic
factors that contribute to disparities in care delivery. The
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given their race/ethnicity, socioeconomic status, or history
of drug use. Other accounts of judgmental care related
NICU staff using offensive language reflecting racially or
otherwise biased attitudes toward families and their cir-
cumstances. For example, staff were said to make fun of
black sounding names, describing a single mom as having
“made her bed” and a young father as a “baby daddy”. Other
accounts revealed staff discomfort with non-white, non-
heteronormative families. Many respondents noted that
biased attitudes and offensive language likely result in
vulnerable families spending less time in the unit with their
babies or engaging less with NICU clinicians because of a
lack of trust and rapor with clinicians. Further, many
accounts suggested that this sort of biased treatment is
common and goes unaddressed. We also noted several
judgmental care accounts featuring African American or
black families who were assumed to be violent, difficult, or
at fault for their life circumstances, in contrast to white
families who were given more leeway in displaying a
variety of emotions and behaviors.

Systemic barriers to care

Nearly half of the accounts 139 (44%) focused on systemic
organizational or cultural barriers to care. Systemic barriers
identified by respondents included a variety of factors that
made the families unable to be present in the NICU and/or
to perform as expected by providers. Many accounts
described barriers families faced that hindered their ability
to be physically present in the NICU (e.g., poor transpor-
tation, poor housing, employment demands, or other

children at home). Other accounts discussed rigid visiting,
rounds, or consultation schedules or an inability/unwill-
ingness to develop a therapeutic alliance with relatively
absent families. In most cases, these accounts centered on
families with low socio-economic status and other inter-
secting forms of disadvantage (prior premature birth or
language issues) whose lives could not be put on hold to
look after a preterm baby in the NICU or post discharge.
Some accounts brought up the challenges of bringing a high
needs infant into a home with minimal financial, familial, or
neighborhood resources or unstable housing. These
accounts illustrated how language or cultural barriers
amplify systemic barriers, further distancing families from
caring for their infants while hospitalized.

Other accounts pointed to systemic barriers to a family
integration in the NICU as caregivers for their infants based
on cultural conflicts. Here we use the term “cultural” not just
to refer to the cultures of families but also the cultures of
NICUs with an institutional culture of the way things are
done [17]. As such, an NICU can impose expectations
unknown to, or unable to be met by, families. Some
accounts told of families who expected paternalistic care
and/or were unaware of the demands put on them (e.g.
being present in the NICU, making health-care decisions for
their infant) until their fitness as families was called into
question. Other accounts focused on families of color who
lacked trust in health-care clinicians and institutions or
families with low health literacy or literacy skills that
affected their ability to participate fully in the NICU.

The accounts of systemic barriers to care presented a
tangle of organizational and cultural barriers to care. For
instance, we identified accounts of parents who were

Fig. 1 Types of disparities in care. Accounts described neglectful care, judgmental care, and systemic barriers to care leading to suboptimal care or
priority treatment or assertive families leading to better care Overlapping family-level factors led to suboptimal care, whereas social, economic, or
racial privilege let to better care.

K. Sigurdson et al.
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Covariation of Neonatal Intensive Care Unit-Level Patent Ductus
Arteriosus Management and In-Neonatal Intensive Care Unit Outcomes

Following Preterm Birth
James I. Hagadorn, MD, MSc1,2, Mihoko V. Bennett, PhD3,4, Elizabeth A. Brownell, PhD1,2, Kurlen S. E. Payton, MD5,

William E. Benitz, MD3, and Henry C. Lee, MD, MS3,4

Objective To test the hypothesis that neonatal intensive care unit (NICU)-specific changes in patent ductus ar-
teriosus (PDA) management are associated with changes in local outcomes in preterm infants.
Study design This retrospective repeated-measures study of aggregated data included infants born 400-
1499 g admitted within 2 days of delivery to NICUs participating in the California Perinatal Quality Care Collab-
orative. The period 2008-2015 was divided into four 2-year epochs. For each epoch and NICU, we calculated proportions
of infants receiving cyclooxygenase inhibitor (COXI) or PDA ligation and determined NICU-specific changes in these
therapies between consecutive epochs. Generalized estimating equations were used to examine adjusted rela-
tionships between NICU-specific changes in PDA management and contemporaneous changes in local outcomes.
Results We included 642 observations of interepoch change at 119 hospitals summarizing 32 094 infants. NICU-
specific changes in COXI use and ligation showed significant dose-response associations with contemporaneous
changes in adjusted local outcomes. Each percentage point decrease in NICU-specific proportion treated with either
COXI or ligation was associated with a 0.21 percentage point contemporaneous increase in adjusted local in-
hospital mortality (95% CI 0.06, 0.33; P = .005) among infants born 400-749 g. In contrast, decreasing NICU-
specific ligation rate among infants 1000-1499 g was associated with decreasing adjusted local bronchopulmonary
dysplasia (P = .009) and death or bronchopulmonary dysplasia (P = .01).
Conclusions NICU-specific outcomes of preterm birth co-vary with local PDA management. Treatment for PDA
closure may benefit some infants born 400-749 g. Decreasing NICU-specific rates of COXI use or ligation were
not associated with increases in local adjusted rates of examined adverse outcomes in larger preterm infants. (J
Pediatr 2018;■■:■■-■■).

P harmacologic and surgical management of patent ductus arteriosus (PDA) in very low birth weight (VLBW, <1500 g
birth weight) infants is evolving at many neonatal intensive care units (NICUs) in North America. Recent multicenter
cohort studies report significantly decreased cyclooxygenase inhibitor (COXI) therapy and PDA ligation in VLBW infants.1-3

These management changes reflect evidence that the persistent ductus often undergoes eventual spontaneous closure,4,5 and
that early, routine treatment for PDA does not improve long-term outcomes in preterm infants.6-13 The role of more selective
medical and surgical ductal closure is uncertain, however, and the clinical, echocardiographic, and biochemical characteristics
identifying the ductus warranting treatment remain poorly defined.14,15

Whether the recent trend toward less aggressive PDA management is affecting clinical outcomes is unclear. Single-center
studies of selective management have variously reported no increase in bronchopulmonary dysplasia (BPD),16,17 or increases
in BPD18 or a combined outcome of death or BPD compared with aggressively treated historical controls.18,19 Multicenter
studies examining changing patterns of PDA management thus far have detected no associated effect1,20 or a reduction3 in
adverse outcomes with more selective management. However, prior studies may
not have stratified by birth weight or gestational age,3,18,19 or accounted for bias
because of nonindependence of sampling3,20 or confounding by indication or

BPD Bronchopulmonary dysplasia
COXI Cyclooxygenase inhibitor
CPQCC California Perinatal Quality Care Collaborative
GEE Generalized estimating equation
IVH Intraventricular hemorrhage
NEC Necrotizing enterocolitis
NICU Neonatal intensive care unit
PDA Patent ductus arteriosus
PVL Periventricular leukomalacia
VLBW Very low birth weight
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Figure 1. Division of 2008-2015 study period into four 2-year epochs. Each participating NICU had four NICU-specific epochs
(single-line boxes) considered for inclusion in unadjusted trend analyses, and 3 observations of interepoch change (double-
line boxes) considered for inclusion in multivariable analyses of associations between change in PDA management and change
in outcome rates.

Figure 3. Changes in management vs changes in outcomes, 133 weight group-specific observations of change between con-
secutive epochs from 55 NICUs, birth weight 400-749 g, 2008-2015. Size of circles reflects number of infants summarized in
NICU-specific interepoch. Trendlines unadjusted, unweighted.
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