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How do we improve 
outcomes in health care?



The Goal of Health Care

Knowledge Systems Outcomes

Adapted from Batalden, Qual Saf Health Care, 2007

Research Quality 
Improvement



Outline

1. Why isn’t research enough?

2. How QI can help!

3. How QI may not help

4. Doing QI better



Definitions

• Research: a systematic investigation 
designed to develop or contribute to 
generalizable knowledge.  

• Quality Improvement: systematic, 
data-guided activities aimed at 
improving care, processes, or outcomes 
in an organization. 



Levels of Evidence



Research has dramatically 
improved care and 
outcomes for newborns. 



https://ourworldindata.org/



Research has some 
limitations.  



Why isn’t research enough?

• Dissemination 



Bonifacio et al, Pediatrics, 2024

Therapeutic Hypothermia for HIE, California

Trials and ILCOR: 2005-2010.
10 years later, ~30% of infants with 
moderate or severe HIE were not cooled.  



15 RCTs of 
antenatal steroids 
over 20+ years

Sinclair J. Am J Obstet Gynecol. 1995; 173: 335

Antenatal Corticosteroids, Impact on RDS



Sinclair J. Am J Obstet Gynecol. 1995; 173: 335

Effect size was 
basically 
known after 
FIRST trial

Antenatal Corticosteroids, Impact on RDS



Parker et al, JAMA Pediatrics, 2019

Variation in Any Human Milk at Discharge Among NICUs
by Region and race/ethnicity

VLBW infants, 2008 to 2017



Why isn’t research enough?

• Dissemination

• Context 



Berwick, JAMA, 2008



The Science of Improvement

• In 1990s, wide spread of hospital-based 
rapid response teams based on numerous 
reports of beneficial impact

• In 2005, cluster randomized trial of rapid 
response teams (MERIT) found no benefit

• How to reconcile these?

Berwick, JAMA, 2008



Randomized trial of QI for BPD

Walsh et al. Pediatrics 2007;119:876-890

14 centers:  7 randomized to QI package, 7 control

No impact on rates of BPD



Context

Context is external and internal factors and 

conditions that affect the delivery of health 

care.  Traditional research models REMOVE 

context from analysis.  

“In such complex terrain, the RCT is an 
impoverished way to learn.”

-- D. Berwick



NIPPV: Evidence

Kirpalani et al, NEJM, 2013

Large RCT (1000 infants) of NIPPV in preterm infants:  
no differences in any outcomes



NIPPV: Actual Use

Trial

Many centers find NIPPV works  LOCAL context  



Medication Respiratory Support High Risk Follow Up Program

More Context 
Sensitive

Less Context 
Sensitive

Adapting evidence to context



Why isn’t research enough?

• Dissemination  knowing what to 
do is not the same as doing it

• Context  complex systems may 
not fit research designs



How about QI?
Does it work?



Current Opinion in Pediatrics, April 2017

Clinics in Perinatology, September 2017

NeoReviews, October 2024

Journal of Perinatology, October 2022



Vermont-Oxford Network:  1997-2021
Infants born 24 to 28 weeks, 888 hospitals total

Horbar et al, Pediatrics, 2024



Successful QI in neonatology

CLABSI
Unplanned 
extubations

Medication errors
Feeding, 

necrotizing 
enterocolitis

Retinopathy of 
prematurity

Perinatal opioid 
use

Bronchopulmonary 
dysplasia

Delivery room, 
golden hour

Intraventricular 
hemorrhage 

Neonatal 
encephalopathy

Family-centered 
care

Parental mental 
health

Social 
determinants of 

health
Value and waste

Global 
improvement

Equity





Key Scientific Milestone, by Decade

1970s

1980s

1990s

2000s

2010s

CPAP

Surfactant replacement

Nitric oxide

Therapeutic hypothermia

Benchmarking and 
collaborative QI



Let’s explore a couple of 
examples a little more 
closely.  



Example 1:  CLABSI 
“the cost of doing business”





Pronovost, NEJM, 2006



Pronovost, NEJM, 2006



24 studies:  five observational, 19 QI



Payne et al, Arch Dis Child Fetal and Neonatal, 2018



Payne et al, Arch Dis Child Fetal and Neonatal, 2018

Interventions

• Skin preparation 

• Maximum barriers

• Insertion checklists

• Daily line necessity

• Closed tubing systems

• Two-person tubing change

• PICC team

Are these 
interventions 
appropriate 
for QI?



Pediatrix 100,000 Babies Campaign:  CLABSI
330 U.S. NICUs, 2007 to 2013

Ellsbury et al, Pediatrics, 2016



Pooled CLABSI rates by BW, Level III NICUs, NHSN

Mobley and Bizzarro, Seminars in Perinatology, 2017
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Example 2:  IVH



Vermont-Oxford Network:  1997-2021
Infants born 24 to 28 weeks, 888 hospitals total

Horbar et al, Pediatrics, 2024



Edwards EM et al, Pediatrics, 2024



QI for IVH:  Systematic Review

• 18 reports identified

• Many different interventions, spanning 
antenatal care, delivery room, and NICU

• Most widespread intervention:  

Midline head positioning (15 reports)

Edwards EM et al, Pediatrics, 2024



Is midline positioning an 
appropriate intervention for 
IVH prevention?

QI reports suggest yes!
What does research show?



Romantsik et al, Cochrane Reviews, 2020



Romantsik et al, Cochrane Reviews, 2020

Any IVH



Romantsik et al, Cochrane Reviews, 2020

Severe IVH



Authors' conclusions

We found few trial data on the effects of head 

midline position on GM‐IVH in very preterm 

infants. Although meta‐analyses suggest that 

mortality might be reduced, the certainty of the 

evidence is very low and it is unclear whether any 

effect is due to cot tilting (a co‐intervention in one 

trial). Further high‐quality RCTs would be needed 

to resolve this uncertainty.

Romantsik et al, Cochrane Reviews, 2020





So where did this come from?





Journal of Pediatrics, 1983
14 infants, 6 with “asphyxia”, mean GA 35-36 weeks

Journal of Pediatrics, 1983
18 infants, healthy mean GA 39 weeks



Numerous examples demonstrate 
results of observational studies 
(including QI) may not match 
results of randomized trials.   



While QI can convincingly show 
improvement in outcomes, we 
should be thoughtful about using 
QI to evaluate interventions that 
may have risks.

QI is not designed to show safety.  



Another caution for QI.  We need 
to do QI well to minimize risks of 
bias, chance, and confounding.

Unfortunately, we don’t seem to 
do it that well.  



BMJ Quality and Safety, 2014

BMC Health Services Research, 2019

• 73 QI publications
• Less than 20% met 

criteria

• 120 QI publications
• 3 met all four 

criteria



BMJ Open Quality, 2021

Pediatric Critical Care Medicine, 2021

• 100 randomly selected 
articles

• # of SQUIRE items 
reported: 22 out of 32

• 158 articles
• Rated with QI-MQCS
• Mean score: 11/16
• 17% “high quality”



Doing QI Better

1. Define measures clearly

2. Use good process and structure measures

3. Do real PDSAs

4. Use time-series data analysis well (SPC)

5. Don’t use QI in place of research



Research and QI should 
be complimentary.  



Glasziou P et al, BMJ Quality and Safety, 2011



Niedner MF. Pediatr Clin N Am. 2016;63:341-356



ImproveCareNow™. “Purpose & Success”. 2020, www.improvecarenow.org/purpose-success.

Steps to higher remission rates

http://www.improvecarenow.org/purpose-success


Take home thoughts

• QI improves outcomes in neonatology.

• We need to be honest about what QI can 
and cannot do.

• We need to be careful about QI methods.

• Use QI with research, not in place of it.  



Thank you


