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Objective To measure the influence of varying mortality time frames on performance rankings among regional
neonatal intensive care units (NICUs) in a large state.
Study design We performed a cross-sectional data analysis of very low birth weight infants receiving care at 24
level 3 NICUs. We tested the effect of 4 definitions of mortality: (1) death between admission and end of birth hos-
pitalization or up to 366 days; (2) death between 12 hours of age and the end of birth hospitalization or up to 366
days; (3) death between admission and 28 days; and (4) death between 12 hours of age and 28 days. NICUs
were ranked by quantifying their deviation from risk-adjusted expected mortality and dividing them into 3 tiers:
top 6, bottom 6, and in between.
Results There was wide interinstitutional variation in risk-adjusted mortality for each definition (observed minus
expected z-score range, �6.08 to 3.75). However, mortality-based NICU rankings and classification into perfor-
mance tiers were very similar for all institutions in each of our time frames. Among all 4 definitions, NICU rank cor-
relations were high (>0.91). Few NICUs changed relative to a neighboring tier with changes in definitions, and none
changed by more than one tier.
Conclusion The time frame used to ascertain mortality had little effect on comparative NICU performance.
(J Pediatr 2013;162:50-5).

S
imilar to outcomes of patients in other areas of medicine, preterm infants receiving care in neonatal intensive care units
(NICUs) experience variations in quality of health care and clinical outcomes that cannot readily be explained by dif-
ferences in underlying clinical risk.1-7 For example, risk-adjusted mortality rates among NICUs participating in the Ver-

mont Oxford Network show up to 3-fold differences.6 Health policy makers and health care payers are promoting comparative
performance assessments to improve the value of health care.8,9 Many clinicians are wary of this competitive model of quality-
improvement; one concern is whether the data will allow for valid comparisons among providers.10

Studies assessing adult inpatient quality of care have shown that standardized mortality rates for congestive heart failure
based on in-hospital and 30-day mortality may be relatively similar despite differing discharge practices and rates.11 Another
study did not yield markedly different results when using data from 30 days versus data from 180 days postadmission; more-
over, according to the 180-day data, the 30-day data were good predictors of the best and worst quintiles of hospitals.12 How-
ever, still another study found widely varying general in-hospital mortality rates according to the evaluation method used.13

In the NICU setting, the time frame used to ascertain mortality varies, depending on expert input and the properties of avail-
able data repositories. Public stakeholders and neonatal quality of care collabo-
ratives have applied differing definitions of mortality for measurement of
comparative performance; for example, the Joint Commission’s neonatal mor-
tality measure focuses on neonates who expire before 28 days of age; all live-
born neonates are included, as are transfers-in (with no limit set on the day of
transfer).14 Transfers-out are excluded from this definition. The Agency for
Healthcare Research and Quality definition includes in-hospital deaths of infants
born at that institution (inborn) and those transferred from another hospital
(outborn).15 Quality collaboratives have traditionally focused on death during
the birth hospitalization.

Differences in these definitions may influence provider performance. For ex-
ample, inclusion of deaths after day of life 28 but before discharge, although
uncommon, may highlight opportunities for improvement in chronic respira-
tory care or health care maintenance, including avoidance of late infections.
The effect of certain definitions on comparisons of provider performance must
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be made explicit to draw appropriate and relevant conclu-
sions supporting care improvement. In the present study
we examined the effects of changes in measurement and sam-
ple definitions of mortality (ie, the time frame used to ascer-
tain mortality) on NICU performance ratings.

Methods

This study used data from the California Perinatal Quality
Care Collaborative (CPQCC), which comprises more than
100 member hospitals, including all of the state’s 24 regional
centers. The CPQCC maintains a real-time, risk-adjusted
perinatal data system. Measurement bias is addressed
through standardized data collection procedures. Data are
abstracted from the medical record locally, using data
abstraction protocols. The data are then transmitted to the
CPQCC, where they are subjected to logic and completeness
checks. In the event of inconsistencies, the data are reconciled
with the medical record.

We attempted to minimize selection bias by using exclu-
sion criteria designed to minimize exclusion of patients
from the database, minimize systematic bias from discretion-
ary care decisions at the border of viability, maximize compa-
rability across NICUs by defining a clinically homogenous
patient population, and ensure that clinical outcomes of
care were attributed to the NICU under investigation. The
exclusion criteria are listed in Table I (available at www.
jpeds.com).

Our study sample included infants with birth weight
<1500 g and gestational age of $25 weeks. The upper-limit
weight cutoff is congruent with inclusion criteria into the
CPQCC small infant database and is in harmony with other
measures of quality endorsed by the National Quality Fo-
rum.16 With regard to including infants at the border of via-
bility, we based our criteria on a study reporting that 84% of
surveyed neonatologists considered treatment clearly benefi-
cial for infants born at >25 weeks gestational age. Only 41%
of the neonatologists considered treatment beneficial at 24
1/7-6/7 weeks gestation, highlighting the potential bias intro-
duced by inclusion of this group in our analyses.17 Using
standard CPQCC definitions, we excluded patients with ma-
jor congenital anomalies (those associated with an increased
mortality risk), because we were interested in examining
mortality in a “healthy” preterm population. We also ex-
cluded infants who remained in the hospital beyond 1 year
of life, because data collection is truncated at that age and
survival is uncertain.

Patient Transfer
Data from the CPQCC database used for this study were col-
lected at the patient level but not at the hospital level. This
made it difficult to confidently attribute responsibility for
certain outcomes to individual institutions for transferred
patients. We considered 2 main time periods for transfers:
early transfer-in and late transfer-out. The timing of early
transfer-in cases depended on whether the transferring facil-
ity intended immediate postpartum neonatal transfer owing

to unavailability of adequate neonatal intensive care support
or whether infants received a trial of therapy in the hope of
retaining care locally. We excluded infants admitted beyond
3 days of age (day 1 being the day of birth), to avoid penaliz-
ing (or crediting) institutions for the quality of care delivered
at the transferring institution.
Among transferred infants, the location of a clinical event

was not recorded in the database. Transfer-out of moribund
infants might introduce bias, but was minimized in this anal-
ysis through our focus on regional centers. Thus, we included
infants transferred out for convalescent care (85% of those
transferred out). Deaths in this group were rare, and arguably
the regional centers to whom these deaths were attributed
assumed some degree of responsibility by sending an infant
to a partner institution for convalescent care.
In infants who were transferred for other reasons (pre-

dominantly for medical services, diagnostic imaging, or sur-
gery), confidently attributing responsibility for death to the
receiving or transferring institution can be difficult. Thus,
we omitted these infants from our analysis.

Sample
A total of 5289 very low birth weight infants receiving care at
all of California’s 24 level 3 regional centers between 2004 and
2007met our inclusion criteria. Fifteen of these 24 centers are
designated as level 3D, because they perform open-heart sur-
gery and/or extracorporeal membrane oxygenation for med-
ical conditions. The remaining 9 centers are classified as level
3C (subspecialty NICUs with extensive capabilities not in-
cluding open-heart surgery or extracorporeal membrane ox-
ygenation).18 Five regional centers did not have birthing
facilities onsite. We used multiyear analysis because there
a small number of very low birth weight infants received
care at some of the institutions. Figure 1 (available at
www.jpeds.com) shows the number of excluded infants by
criterion.

Dependent Variables: Mortality
We used 4 competing time frames to ascertain mortality, pre-
sented in order of decreasing inclusivity (Figure 2). All of the
time frames refer to the birth hospitalization and include the
time after transfer. The 4 time frames are defined as: (1) death
between admission and end of birth hospitalization or up to
366 days; (2) death between 12 hours of age and end of birth
hospitalization or up to 366 days; (3) death between
admission and 28 days; and (4) death between 12 hours of
age and 28 days.
We set the early cutoff for inclusion into this study to

NICU admission or 12 hours of life. This time difference rep-
resents potential bias owing to admission of moribund pa-
tients who are admitted for comfort care but expected to
die imminently.
We excluded delivery room deaths from mortality defini-

tions because of concerns regarding validity and reliability;
validity because neonatal providers might not be responsible
for the delivery room death of a moribund infant, and reli-
ability because there may be local practice variation in

Vol. 162, No. 1 � January 2013

51

http://www.jpeds.com
http://www.jpeds.com
http://www.jpeds.com


Download	English	Version:

https://daneshyari.com/en/article/6224312

Download	Persian	Version:

https://daneshyari.com/article/6224312

Daneshyari.com

https://daneshyari.com/en/article/6224312
https://daneshyari.com/article/6224312
https://daneshyari.com/

