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Abstract

Objective: Differences in the quality of emergency department (ED) care are often attributed 

to nonclinical factors such as variations in the structure, systems, and processes of care. Few 

studies have examined these associations among children. We aimed to determine whether process 

measures of quality of care delivered to patients receiving care in children’s hospital EDs were 

associated with physician-level or hospital-level factors.

Methods: We included children (<18 years old) who presented to any of the 12 EDs participating 

in the Pediatric Emergency Care Applied Research Network (PECARN) between January 2011 

and December 2011. We measured quality of care from medical record reviews using a previously 

validated implicit review instrument with a summary score ranging from 5 to 35, and examined 

associations between process measures of quality and physician- and hospital-level factors using a 

mixed-effects linear regression model adjusted for patient case-mix, with hospital site as a random 

effect.

Results: Among the 620 ED encounters reviewed, we did not find process measures of quality 

to be associated with any physician-level factors such as physician sex, years since medical 

school graduation, or physician training. We found, however, that process measures of quality 

were positively associated with delivery at freestanding children’s hospitals (1.96 points higher in 

quality compared to nonfreestanding status, 95% confidence interval: 0.49, 3.43) and negatively 

associated with higher annual ED patient volume (−0.03 points per thousand patients, 95% 

confidence interval: −0.05, −0.01).

Conclusion: Process measures of quality of care delivered to children were higher among 

patients treated at freestanding children’s hospitals but lower among patients treated at higher 

volume EDs.

Keywords

emergency care; pediatrics; quality of care

The Quality OF care delivered to patients receiving treatment in emergency departments 

(EDs) is highly variable.1 Differences in quality are related to variation in the structure of 

care, such as ED and hospital resources and equipment, as well as staffing and other factors 

that influence processes of care.2 Quality of care also varies specifically among pediatric 
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patients, in part due to differences in structure, systems, and processes of care, such as 

access to pediatric specialists typically regionalized in urban children’s hospitals.3 These 

disparities are noteworthy because fewer than 20% of children receiving ED care are treated 

in children’s hospitals.4

Previous studies have found associations between quality of care and physician-level factors, 

such as physician sex,5 specialty of training,6 and years of experience.7,8 These associations 

have also been found with hospital factors,9 such as annual patient volume10,11 and waiting 

times to see a physician.12 Variability in these factors is correlated with important outcomes 

such as mortality,9,12 ED length of stay,13 appropriateness of admission,14 readmissions,15 

and rates of patients leaving EDs without being seen.13 Many of these studies, however, 

have been limited to adult patients, have been conducted at single institutions, or have 

evaluated a relatively small number of patients. Few studies have examined the associations 

of physician-level and hospital-level factors with overall measures of quality of care among 

children presenting to a large sample of children’s hospitals.6,9,10,16,17

Recently, we tested and validated an ED-specific implicit review instrument on a large 

sample of children treated in 12 EDs participating in the Pediatric Emergency Care 

Applied Research Network (PECARN).18,19 This instrument encompasses 4 dimensions 

of care, including the physician’s initial data gathering, integration of information and 

development of appropriate diagnoses, initial treatment plans and physician orders, and plan 

for disposition and follow-up, as well as one item assessing the overall quality of care. 

We found that this process of care instrument had high construct validity and the summary 

score correlated well with condition-specific, criterion-based explicit quality measures.18,19 

Specifically, we found that a difference of 1 in the summary quality of care score was 

significantly associated with differences in quality as measured by these 4 condition-specific 

quality measures. Using this instrument, we recently published our findings investigating 

associations between quality of care and patient-level factors and found that overall quality 

did not differ by patient age, sex, race/ethnicity, and payment source, but did vary by the 

presenting chief complaint.20

The purpose of this study was to examine the association between the quality of care 

measured using this process of care implicit review instrument and physician- and hospital-

level factors among the same cohort of children receiving care in PECARN EDs. We 

hypothesized that physician factors such as specialty training and years of experience, and 

hospital factors such as freestanding status, annual patient volume, and waiting time to see 

a physician would be associated with summary quality of care scores, given a comparable 

patient case-mix. Based on previous research,8–10,12,21 we specifically hypothesized that 

care provided by more experienced, subspecialty trained physicians, and care provided 

in freestanding children’s hospitals would be associated with higher process measures 

of quality of care, after adjusting for differences in patients’ clinical and demographic 

characteristics.
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Methods

Study Design and Hospital Sample

We performed a retrospective, cohort study of children presenting to 12 EDs participating 

in PECARN, the only federally funded pediatric emergency medicine research collaborative 

in the United States. The same cohort of patients was previously used to test and validate 

the implicit review instrument as well as to evaluate whether patient-level factors were 

associated with quality of care.18,20 At the time of the study, PECARN was comprised 

of 4 geographically distinct research nodes with 22 participating EDs. For the purpose of 

these studies, we nonrandomly selected 3 EDs from each of the 4 nodes for equal nodal 

representation. The 3 EDs were specifically selected to maximize clinician and patient 

diversity with differences in annual volume (large and small), treating physicians (general 

emergency medicine and pediatric emergency medicine), and patient populations (including 

racial/ethnic diversity).

Study Setting and Population

Children younger than 18 years of age who presented to any of the 12 study EDs for 

evaluation between January 1, 2011 and December 31, 2011 were eligible for inclusion. We 

randomly sampled patient visits from the ED logs at each study hospital using a 2-stage date 

and patient sampling scheme generated by the PECARN Data Coordinating Center. First, 

the study year was stratified into six, 2-month blocks (January–February; March–April; 

etc.) to ensure an equal distribution of patient encounters throughout the calendar year. The 

sampling scheme then provided a list of random dates and an associated list of random 

numbers. For each randomly selected date, a patient encounter was identified using the 

random number. If the patient encounter did not qualify, the next randomly sampled patient 

from that date was evaluated until an eligible patient encounter was identified. We excluded 

medical records of children who were seen in the ED for scheduled procedures (eg, suture 

removal), those transiently evaluated in the ED before direct admission to the hospital, and 

those who left the ED without being seen by an attending physician. A minimum of 50 

records was obtained and reviewed from each participating ED, for a total of 620 medical 

records.18,19

Study Protocol

After removing all patient, hospital, and physician identifiers, the research coordinator 

at each participating hospital photocopied medical records of sampled patients. Essential 

components of the medical records for quality evaluation included ED physician notes, 

triage nurse notes, ED nursing notes, all physician orders, all medication orders, laboratory 

results, and discharge instructions. Nonessential elements that were photocopied when 

available included radiology results and consultation reports. No inpatient records were 

considered. The research coordinators abstracted relevant patient data from each medical 

record and uploaded the deidentified record to a secure server at the PECARN Data 

Coordinating Center for review.
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Quality of Care Score and Measurement

The process measures of quality of care provided to each child in the ED was assessed using 

the previously validated and published implicit review instrument.19 Briefly, this 5-item 

instrument includes 4 items assessing different dimensions of care and 1 item assessing 

the overall quality of care. The 4 dimension-specific items focus on processes of care and 

include: the initial data gathering about acute problems; the integration of information and 

development of appropriate diagnoses; the initial treatment plan and orders; and the plan for 

disposition and follow-up. All 5 items were assessed on a 7-point ordered adjectival scale 

ranging from “extremely inappropriate” to “extremely appropriate.” We then calculated a 

summary quality of care score, which was the sum of the 5 item-specific scores from each 

record, resulting in a score ranging from 5 to 35 for each patient.18,19

Recently, we demonstrated that the instrument had good internal consistency, moderate 

inter-rater reliability, and high inter-rater agreement. We also demonstrated that the summary 

quality of care score correlated well with 4 condition-specific, criterion-based explicit 

quality of care instruments for asthma, febrile seizure, diarrhea and dehydration, and head 

trauma.

Each deidentified medical record was randomly assigned to 4 of the 8 physician reviewers 

for independent assessments of quality.19 The physician reviewers did not review records 

from their own institution and were blinded to the site and physician caring for the patient. 

Prior to reviewing the medical records, all reviewers met for a 1-day, in-person training 

session to review the manual of operations. The group discussed general principles of 

structured implicit review, how the instrument should be applied, outlined anchors for the 

adjectival scale, and reviewed several sample medical records both individually and as a 

group. All 8 reviewers were board certified in pediatric emergency medicine (PEM).

Physician-Level Factors, Hospital-Level Factors, and Risk Adjustment

We abstracted several factors that could be related to quality of care. Physician factors, 

collected by each participating site included physician sex, years since medical school 

graduation, and type of residency training (pediatrics, general emergency medicine, pediatric 

emergency medicine). Hospital factors included whether or not the children’s hospital was 

freestanding, the total annual ED patient volume, the number of pediatric beds in the ED, 

and the proportion of patients who left the ED without being seen by a clinician during 

the calendar year of the study. For each selected encounter, we also calculated the patient 

ED wait time, defined as the time between a patient’s presentation to the ED and initial 

physician contact as documented in the notes of the medical record.

Based on previous research and the findings of our recently published study using the 

same data, we included patient age, sex, race/ethnicity, triage category, payment source/

insurance type, and chief complaint in the multivariable analysis.20 Race and ethnicity were 

recategorized into a single variable (Race/Ethnicity) using a previously described method.22 

Chief complaints were categorized into Pediatric Emergency Reason for Visit Clusters 

(PERCs).23 Each PERC was further collapsed into 8 broad chief complaint categories.20
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Data Analysist

The mean summary quality of care score across reviewers was the main dependent variable 

in our analyses. For univariable analyses, we compared mean quality of care scores using 

the Student’s t test or ANOVA for categorical variables, and compared mean quality of 

care scores for continuous variables using linear regression, testing for significance using 

likelihood ratio tests. Considering clinical and statistical associations from the univariable 

analyses, we also compared the association between the mean summary quality of care 

scores with physician-level and hospital-level factors using a mixed-effects linear regression 

model adjusted for patient factors, with hospital site as a random effect to account for 

clustering of observations by the source hospital. We did not account for physician-level 

clustering in our model, as most of the physicians providing care for the visits selected 

in our sample were represented only once. Physician-, hospital-, and patient-level factors 

were chosen for inclusion a priori, based on our hypotheses and after considering clinical 

and statistical associations from the univariable analyses. All analyses were performed using 

SAS Version 9.4 (SAS Institute, Cary, NC). P values <.05 were considered to be significant. 

The study was approved by the institutional review board at each participating hospital and 

the data coordinating center.

Results

A total of 620 ED encounters were included in the study. Approximately, 50 medical records 

(range: 47–55) were reviewed from each of the 12 participating EDs. In the univariable 

analyses, we found variation in the mean summary quality of care scores based on the 

responsible clinician’s specialty training (Table 1). We also found variation in the mean 

summary quality of care among some hospital-level factors, including whether the care was 

provided in a freestanding children’s hospital or not, annual ED volume during the study 

period, the number of pediatric beds in the ED, and the proportion of patients who left 

without being seen. Among the patient-level factors, the mean summary quality of care 

scores varied based on the patient’s sex, race/ethnicity, and insurance status as well as the 

patient’s triage category and chief complaint category.

In the mixed-effects model (Table 2), however, few factors retained their significance. 

Children’s hospital’s freestanding status was associated with higher mean summary quality 

of care scores (1.96 higher points in quality, 95% confidence interval [CI]: 0.49, 3.43). 

Higher annual ED volume was associated with lower mean summary quality of care scores 

(−0.03 lower points in quality per thousand patients, 95% CI: −0.05, −0.01). Among the 

patient’s chief complaint categories, some were significantly associated with quality of 

care. Children presenting with fever, abdominal pain, and upper respiratory symptoms had 

lower than quality of care scores by an adjusted mean of −0.62 points (95% CI: −1.22, 

−0.02), points (95% CI: −1.91, −0.14), − 1.02 and − 0.77 (95% CI: −1.40, −0.14), points 

respectively. Within the final multivariable model, the intraclass correlation for site was 0.11 

and the estimated random-effect (site) variance was 0.46.
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Discussion

In this retrospective cohort analysis, we evaluated process measures of quality of care 

provided to a random sample of children presenting to 12 EDs participating in PECARN 

using a previously validated quality of care implicit review instrument. We found that 

process measures of quality of care provided to children was higher at freestanding 

children’s hospital EDs compared to nonfreestanding children’s hospital EDs. We also 

found an inverse association between process measures of quality of care provided to these 

children and the ED’s annual pediatric patient volume. Unlike other studies examining 

structural and process factors on patient outcomes, we did not find differences in quality 

associated with physician-level factors such as the physician’s sex, years of experience, or 

specialty training.5–8 Consistent with previous research, we did find that quality of care 

was associated with a patient’s presenting chief complaint but did not differ by a patient’s 

demographic factors such as age, sex, race/ethnicity, or primary payment source.

Our finding that freestanding children’s hospitals provide higher quality of care using 

process measures is consistent with other research evaluating quality of care outcome 

measures. In a recent study, investigators found that critically ill children receiving care 

in pediatric intensive care units (PICU) located within freestanding children’s hospitals 

had lower risk-adjusted mortality compared to the children receiving care at PICUs 

located within nonfreestanding children’s hospitals.9 The factors that might contribute 

to differences in outcomes observed between freestanding and nonfreestanding children’s 

hospitals have been suggested in previous research; freestanding children’s hospitals have 

more physical resources, specialized staff, and other services dedicated solely to the care 

of children.24 Another study reported that freestanding children’s hospitals have greater 

nurse staffing coverage and more support services than nonfreestanding hospitals, which 

could lead to more complete patient surveillance, monitoring, and outcomes.25 However, 

better availability and/or allocation of factors such as nursing staff at freestanding children’s 

hospitals may not have a significant impact on the physician-directed quality of care that 

was measured using our implicit quality of care instrument. Furthermore, while pediatric 

EDs located in freestanding children’s hospitals are more likely to be staffed with physicians 

trained in pediatric emergency medicine as compared to general emergency medicine or 

pediatrics, we did not find that the specialty training of the clinician was associated with 

quality of care in the multivariable model. This could mean that factors other than the 

clinician’s specific training, such as the physician’s exposure to pediatric cases, or other 

structural and process factors, contribute to the measured quality of care delivered to 

children on an individual level.

Our finding that the quality of care delivered to children was lower among patients treated 

at the busier EDs as measured by annual volume is supported by some studies.10,26,27 

However, our results are not consistent with the general consensus that patient volume is 

positively associated with outcomes.11,28–30 A previous study of care delivered in 15 PICUs 

suggested that there may exist a “ceiling effect” or “tipping point” in the volume-outcome 

relationship, resulting in lower quality and worse outcomes once a threshold or very large 

patient volume is met.10 For example, one group of investigators examined the volume-

outcome relationship in the National Pediatric Trauma Registry and found that among 37 
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pediatric trauma centers, “mid-sized” programs had the lowest severity-adjusted mortality.31 

These findings could be explained by an ED or health system that is overwhelmed, too busy, 

or operating at a point of decreased effectiveness. While larger patient volumes are likely to 

improve specialized procedure based therapies,32 the impact of increasing volume at already 

specialized EDs beyond a certain threshold may not contribute to additional expertise or 

efficiencies in care. In fact, large ED volumes leading to overcrowding are associated with 

poorer care for asthma and long bone fractures.33,34 Of note, we found that the annual ED 

patient volume has a small but positive association with quality of care in the univariable 

analysis, but the direction of this association reversed in the multivariable models. This 

effect, commonly referred to as “Simpson’s paradox,” points to the potential influence 

of other physician, hospital, or patient factors influencing the volume-quality relation-ship 

in pediatric emergency care.35 Systematic reviews have found that physician-level and/or 

hospital-level factors explain the association between patient volume and patient outcomes 

in many studies.28,30 Finally, because the mean annual patient volumes at the 12 EDs 

included in our study are relatively high, our study results do not exclude a possible positive 

relationship between volume and outcome relationship among smaller and mid-sized EDs, 

beyond which there is a volume-outcome ceiling effect.

Our study has limitations. First, the instrument used to measure quality of care focuses on 

process of care measures, namely physician and provider-led decision-making, which may 

not capture other differences in the quality related to processes or outcomes of care. For 

example, there may be differences in patient/family satisfaction of care, quality of nursing 

care, and other nonphysician-directed aspects of care quality that are not captured by the 

instrument. Furthermore, it is difficult to relate the magnitude of the differences observed in 

the quality of care scores to differences in clinical quality and outcomes. The implicit review 

instrument is limited by the completeness and accuracy of the source documents and did not 

consider final discharge diagnoses and ultimate patient outcomes, such as whether or not 

the patients’ conditions improved after treatment. While our instrument has been shown to 

correlate well with condition-specific, criterion-based explicit measures of care, it is difficult 

to quantify these differences or to correlate them with more familiar measures of quality. 

Another limitation is the fact that we did not consider the potential impact of student and/or 

resident involvement in our analyses; we did this because in our conceptual framework, 

we considered the provider ultimately responsible for the decision-making and care of the 

patient. Finally, while our sample was derived from children treated at 12 children’s hospital 

EDs across the country, it only included large academic children’s hospitals, only 2 of which 

are nonfreestanding children’s hospital, and only included approximately 50 encounters 

from each site; as a result, our findings may not accurately reflect the patient population 

and/or physician-directed quality of care for children receiving treatment at non-children’s 

hospitals, including community and critical access hospitals. Further research is warranted to 

replicate our findings among a larger and more broad-based sample of EDs.

While our study has limitations, it also has strengths. First, we used a previously validated 

implicit review instrument that is widely applicable to a variety of conditions in the ED 

as compared to disease-specific measures. The peer-review process used in implicit review 

ensures that quality of care is evaluated using the most current knowledge of physicians and 

is considered a robust means of grading processes and quality of care, in aggregate. Of note, 
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implicit review instruments are typically used for research and administrative evaluations 

rather than for evaluating individual clinical assessments or for disseminating quality data to 

the public. Finally, we evaluated the medical records of children presenting to 12 children’s 

hospital EDs across the country and included the implicit review evaluations from 8 different 

pediatric emergency medicine physicians from 8 different institutions.

In conclusion, we did not find any physician-level or patient-level demographic factors to 

be associated with provider-directed process measures of quality of care delivered to a large 

cohort of pediatric patients presenting to 12 children’s hospital EDs. We found that the 

freestanding status of a children’s hospital was associated with higher process measures of 

quality of care, and annual patient volume was negatively associated with process measures 

of quality of care. These findings support the regionalization of ED services at freestanding 

children’s hospitals but draw caution to the fact that EDs could be overwhelmed and quality 

compromised once a threshold or very large patient volume is met.
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What’s New

Our study shows that hospital-level, but not physician-level factors are associated with 

process measures of quality in pediatric emergency departments (EDs). Higher measures 

of quality were found at freestanding children’s hospitals while lower measures of quality 

were found at the highest volume EDs.

Marcin et al. Page 12

Acad Pediatr. Author manuscript; available in PMC 2022 November 26.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Marcin et al. Page 13

Ta
b

le
 1

.

A
ss

oc
ia

tio
n 

of
 M

ea
n 

Su
m

m
ar

y 
Q

ua
lit

y 
of

 C
ar

e 
Sc

or
es

 W
ith

 P
hy

si
ci

an
-L

ev
el

, H
os

pi
ta

l-
L

ev
el

, a
nd

 P
at

ie
nt

-L
ev

el
 F

ac
to

rs

C
ha

ra
ct

er
is

ti
c 

(N
 =

 6
20

)
N

 (
%

)
M

ea
n 

Su
m

m
ar

y 
Q

ua
lit

y 
of

 C
ar

e 
Sc

or
es

 (
SD

)
P

Ph
ys

ic
ia

n-
le

ve
l f

ac
to

rs

Se
x 

of
 th

e 
cl

in
ic

ia
n

.1
0

 
Fe

m
al

e
37

2 
(6

0.
0)

30
.7

 (
2.

1)

 
M

al
e

24
7 

(3
9.

8)
30

.4
 (

2.
2)

R
es

po
ns

ib
le

 c
lin

ic
ia

n’
s 

sp
ec

ia
lty

 tr
ai

ni
ng

.0
05

 
Pe

di
at

ri
c 

em
er

ge
nc

y 
m

ed
ic

in
e

41
0 

(6
6.

1)
30

.7
 (

2.
2)

 
G

en
er

al
 e

m
er

ge
nc

y 
m

ed
ic

in
e

99
 (

16
.0

)
30

.0
 (

2.
2)

 
Pe

di
at

ri
cs

80
 (

12
.9

)
30

.5
 (

2.
0)

 
N

ur
se

 p
ra

ct
iti

on
er

20
 (

3.
2)

31
.7

 (
2.

1)

 
Ph

ys
ic

ia
n 

as
si

st
an

t
9 

(1
.5

)
29

.5
 (

2.
9)

Y
ea

rs
 s

in
ce

 m
ed

ic
al

 s
ch

oo
l g

ra
du

at
io

n,
 m

ea
n 

(S
D

)
14

.5
 (

7.
6)

−
0.

21
 (

0.
12

)*
.0

7

H
os

pi
ta

l-
le

ve
l f

ac
to

rs

Fr
ee

st
an

di
ng

 c
hi

ld
re

n’
s 

ho
sp

ita
l

.0
01

 
Y

es
51

9 
(8

3.
7)

30
.7

 (
2.

1)

 
N

o
10

1 
(1

6.
3)

30
.0

 (
2.

5)

A
nn

ua
l p

ed
ia

tr
ic

 p
at

ie
nt

 v
ol

um
e,

 m
ea

n 
(S

D
)

49
,4

45
.7

 (
23

,9
34

.1
)

0.
10

 (
0.

04
)†

.0
06

W
ai

tin
g 

tim
e 

to
 s

ee
 a

 p
hy

si
ci

an
 in

 m
in

ut
es

, m
ea

n 
(S

D
)

57
.3

 (
61

.6
)

0.
34

 (
0.

14
)‡

.0
2

Pe
di

at
ri

c 
be

ds
 in

 th
e 

E
D

, m
ea

n 
(S

D
)

37
.1

 (
17

.3
)

−
1.

23
 (

0.
53

)§
.0

2

Pe
rc

en
t p

at
ie

nt
s 

w
ho

 le
ft

 w
ith

ou
t b

ei
ng

 s
ee

n,
 m

ea
n 

(S
D

)
1.

5 
(1

.3
)

−
0.

14
 (

0.
07

)
.0

4

Pa
tie

nt
-l

ev
el

 f
ac

to
rs

Pa
tie

nt
’s

 a
ge

 c
at

eg
or

y
.4

9

 
0–

2 
ye

ar
s

24
1 

(3
8.

9)
30

.5
 (

2.
2)

 
2–

8 
ye

ar
s

22
5 

(3
6.

3)
30

.7
 (

2.
1)

 
8 

ye
ar

s 
or

 a
bo

ve
15

3 
(2

4.
7)

30
.7

 (
2.

3)

Pa
tie

nt
’s

 s
ex

.0
2

 
Fe

m
al

e
27

6 
(4

4.
6)

30
.4

 (
2.

3)

 
M

al
e

34
3 

(5
5.

4)
30

.8
 (

2.
0)

Acad Pediatr. Author manuscript; available in PMC 2022 November 26.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Marcin et al. Page 14

C
ha

ra
ct

er
is

ti
c 

(N
 =

 6
20

)
N

 (
%

)
M

ea
n 

Su
m

m
ar

y 
Q

ua
lit

y 
of

 C
ar

e 
Sc

or
es

 (
SD

)
P

Pa
tie

nt
’s

 r
ac

e/
et

hn
ic

ity
.0

02

 
H

is
pa

ni
c

15
9 

(2
5.

7)
30

.5
 (

2.
0)

 
W

hi
te

, n
on

-H
is

pa
ni

c
20

3 
(3

2.
8)

31
.0

 (
2.

1)

 
A

fr
ic

an
 A

m
er

ic
an

, n
on

-H
is

pa
ni

c
17

5 
(2

8.
3)

30
.2

 (
2.

3)

 
O

th
er

82
 (

13
.2

)
30

.9
 (

2.
2)

Pa
tie

nt
’s

 p
ri

m
ar

y 
pa

ym
en

t s
ou

rc
e

<
.0

01

 
Pu

bl
ic

 in
su

ra
nc

e
38

4 
(6

2.
0)

30
.4

 (
2.

1)

 
Pr

iv
at

e 
in

su
ra

nc
e

20
4 

(3
3.

0)
31

.1
 (

2.
1)

 
U

ni
ns

ur
ed

31
 (

5.
0)

29
.9

 (
2.

5)

Pa
tie

nt
’s

 tr
ia

ge
 c

at
eg

or
y

.0
4

 
N

on
ur

ge
nt

38
 (

6.
1)

29
.8

 (
2.

6)

 
U

rg
en

t
43

7 
(7

0.
6)

30
.6

 (
2.

2)

 
E

m
er

ge
nt

14
4 

(2
3.

3)
30

.8
 (

1.
9)

Pa
tie

nt
’s

 c
hi

ef
 c

om
pl

ai
nt

 c
at

eg
or

y
<

.0
01

 
T

ra
um

a
13

5 
(2

1.
8)

31
.2

 (
2.

3)

 
A

bd
om

in
al

 p
ai

n
26

 (
4.

2)
29

.6
 (

2.
0)

 
A

st
hm

a 
or

 w
he

ez
in

g
76

 (
12

.3
)

30
.9

 (
1.

8)

 
Se

iz
ur

es
 o

r 
ne

ur
ol

og
ic

al
 s

ym
pt

om
s

60
 (

9.
7)

30
.2

 (
2.

3)

 
U

pp
er

 r
es

pi
ra

to
ry

 s
ym

pt
om

s
69

 (
11

.1
)

30
.2

 (
2.

3)

 
G

as
tr

oe
nt

er
iti

s
70

 (
11

.3
)

30
.5

 (
2.

0)

 
Fe

ve
r

86
 (

13
.9

)
30

.2
 (

1.
8)

 
O

th
er

97
 (

15
.7

)
30

.8
 (

2.
3)

* C
ha

ng
e 

in
 q

ua
lit

y 
of

 c
ar

e 
sc

or
e 

pe
r 

10
-y

ea
r 

in
cr

ea
se

 in
 ti

m
e 

si
nc

e 
m

ed
ic

al
 s

ch
oo

l g
ra

du
at

io
n.

† C
ha

ng
e 

in
 q

ua
lit

y 
of

 c
ar

e 
sc

or
e 

pe
r 

10
,0

00
 p

er
 y

ea
r 

in
cr

ea
se

 in
 p

at
ie

nt
 v

ol
um

e.

‡ C
ha

ng
e 

in
 q

ua
lit

y 
of

 c
ar

e 
sc

or
e 

pe
r 

10
0-

m
in

ut
e 

in
cr

ea
se

 in
 w

ai
t t

im
e.

§ C
ha

ng
e 

in
 q

ua
lit

y 
of

 c
ar

e 
sc

or
e 

pe
r 

10
0 

in
cr

ea
se

 in
 p

ed
ia

tr
ic

 b
ed

s.

Acad Pediatr. Author manuscript; available in PMC 2022 November 26.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Marcin et al. Page 15

Ta
b

le
 2

.

M
ul

tiv
ar

ia
bl

e 
A

na
ly

si
s 

E
xa

m
in

in
g 

A
ss

oc
ia

tio
n 

B
et

w
ee

n 
th

e 
M

ea
n 

Su
m

m
ar

y 
Q

ua
lit

y 
of

 C
ar

e 
Sc

or
es

 W
ith

 P
hy

si
ci

an
-,

 H
os

pi
ta

l-
, a

nd
 P

at
ie

nt
-L

ev
el

 

C
ha

ra
ct

er
is

tic
s* C

ha
ra

ct
er

is
ti

c
E

st
im

at
e 

(9
5%

 C
I)

P

Ph
ys

ic
ia

n-
le

ve
l f

ac
to

rs

Se
x 

of
 th

e 
cl

in
ic

ia
n

 
M

al
e

R
ef

er
en

ce
.7

5

 
Fe

m
al

e
0.

06
 (

−
0.

29
, 0

.4
1)

Y
ea

rs
 s

in
ce

 m
ed

ic
al

 s
ch

oo
l g

ra
du

at
io

n
−

0.
02

 (
−

0.
04

, 0
.0

1)
.2

1

R
es

po
ns

ib
le

 c
lin

ic
ia

n’
s 

sp
ec

ia
lty

 tr
ai

ni
ng

 
Pe

di
at

ri
c 

em
er

ge
nc

y 
m

ed
ic

in
e

R
ef

er
en

ce
.1

2

 
G

en
er

al
 e

m
er

ge
nc

y 
m

ed
ic

in
e

−
0.

34
 (

−
0.

91
, 0

.2
4)

 
Pe

di
at

ri
cs

−
0.

42
 (

−
0.

97
, 0

.1
4)

 
N

ur
se

 p
ra

ct
iti

on
er

1.
15

 (
−

0.
06

, 2
.3

6)

 
Ph

ys
ic

ia
n 

as
si

st
an

t
0.

67
 (

−
1.

63
, 2

.9
7)

 
O

th
er

2.
33

 (
−

1.
62

, 6
.2

9)

H
os

pi
ta

l-
le

ve
l f

ac
to

rs

Fr
ee

st
an

di
ng

 c
hi

ld
re

n’
s 

ho
sp

ita
l†

 
N

o
R

ef
er

en
ce

.0
1

 
Y

es
1.

96
 (

0.
49

, 3
.4

3)

A
nn

ua
l p

ed
ia

tr
ic

 p
at

ie
nt

 v
ol

um
e,

 th
ou

sa
nd

s†
−

0.
03

 (
−

0.
05

, −
0.

01
)

.0
1

Pe
di

at
ri

c 
pa

tie
nt

s 
w

ho
 le

ft
 w

ith
ou

t b
ei

ng
 s

ee
n,

 %
0.

01
 (

−
0.

32
, 0

.3
3)

.9
7

W
ai

tin
g 

tim
e 

to
 s

ee
 a

 p
hy

si
ci

an
, h

ou
rs

−
0.

06
 (

−
0.

23
, 0

.1
2)

.5
1

Pa
tie

nt
-l

ev
el

 f
ac

to
rs

Pa
tie

nt
 a

ge
, y

ea
rs

0.
01

 (
−

0.
02

, 0
.0

4)
.5

0

Pa
tie

nt
’s

 s
ex

 
M

al
e

R
ef

er
en

ce
.1

1

 
Fe

m
al

e
−

0.
26

 (
−

0.
59

, 0
.0

6)

Pa
tie

nt
’s

 r
ac

e/
et

hn
ic

ity

 
W

hi
te

, n
on

-H
is

pa
ni

c
R

ef
er

en
ce

.9
1

 
A

fr
ic

an
 A

m
er

ic
an

, n
on

-H
is

pa
ni

c
0.

13
 (

−
0.

36
, 0

.6
2)

Acad Pediatr. Author manuscript; available in PMC 2022 November 26.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Marcin et al. Page 16

C
ha

ra
ct

er
is

ti
c

E
st

im
at

e 
(9

5%
 C

I)
P

 
H

is
pa

ni
c

0.
02

 (
−

0.
48

, 0
.5

2)

 
O

th
er

0.
15

 (
−

0.
38

, 0
.6

9)

Pa
tie

nt
’s

 c
hi

ef
 c

om
pl

ai
nt

 c
at

eg
or

y†

 
O

th
er

R
ef

er
en

ce
<

.0
01

 
T

ra
um

a
0.

52
 (

−
0.

02
, 1

.0
5)

 
A

bd
om

in
al

 p
ai

n†
−

1.
02

 (
−

1.
91

, −
0.

14
)

 
A

st
hm

a 
or

 w
he

ez
in

g
0.

10
 (

−
0.

51
, 0

.7
1)

 
Se

iz
ur

es
 o

r 
ne

ur
ol

og
ic

al
 s

ym
pt

om
s

−
0.

41
 (

−
1.

06
,0

.2
5)

 
U

pp
er

 r
es

pi
ra

to
ry

 s
ym

pt
om

s†
−

0.
77

 (
−

1.
40

, −
0.

14
)

 
G

as
tr

oe
nt

er
iti

s
−

0.
30

 (
−

0.
95

, 0
.3

4)

 
Fe

ve
r†

−
0.

62
 (

−
1.

22
, −

0.
02

)

Pa
tie

nt
’s

 p
ri

m
ar

y 
pa

ym
en

t s
ou

rc
e

 
Pu

bl
ic

 in
su

ra
nc

e
R

ef
er

en
ce

.1
6

 
Pr

iv
at

e 
in

su
ra

nc
e

0.
24

 (
−

0.
16

, 0
.6

4)

 
U

ni
ns

ur
ed

−
0.

54
 (

−
1.

36
, 0

.2
8)

Pa
tie

nt
’s

 tr
ia

ge
 c

at
eg

or
y

 
N

on
ur

ge
nt

R
ef

er
en

ce
.8

4

 
U

rg
en

t
0.

19
 (

−
0.

55
, 0

.9
3)

 
E

m
er

ge
nt

/c
ri

tic
al

0.
13

 (
−

0.
70

, 0
.9

5)

* A
na

ly
si

s 
co

nd
uc

te
d 

us
in

g 
m

ix
ed

-e
ff

ec
ts

 m
ul

tiv
ar

ia
bl

e 
lin

ea
r 

re
gr

es
si

on
 m

od
el

 w
ith

 h
os

pi
ta

l s
ite

 a
s 

a 
ra

nd
om

 e
ff

ec
t.

† P 
<

 .0
5.

Acad Pediatr. Author manuscript; available in PMC 2022 November 26.


	Abstract
	Methods
	Study Design and Hospital Sample
	Study Setting and Population
	Study Protocol
	Quality of Care Score and Measurement
	Physician-Level Factors, Hospital-Level Factors, and Risk Adjustment
	Data Analysist

	Results
	Discussion
	Acknowledgments
	References
	Table 1.
	Table 2.



