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Objective. To evaluate the consistency, reliability, and validity of an implicit review
instrument that measures the quality of care provided to children in the emergency
department (ED).

Data Sources/Study Setting. Medical records of randomly selected children from
12 EDs in the Pediatric Emergency Care Applied Research Network (PECARN).
Study Design. Eight pediatric emergency medicine physicians applied the instrument
to 620 medical records.

Data Collection/Extraction Methods. We determined internal consistency using
Cronbach’s alpha and inter-rater reliability using the intraclass correlation coefficient
(ICC). We evaluated the validity of the instrument by correlating scores with four con-
dition-specific explicit review instruments.

Principal Findings. Individual reviewers’ Cronbach’s alpha had a mean of 0.85 with
a range of 0.76-0.97; overall Cronbach’s alpha was 0.90. The ICC was 0.49 for the
summary score with a range from 0.40 to 0.46. Correlations between the quality of care
score and the four condition-specific explicit review scores ranged from 0.24 to 0.38.
Conclusions. The quality of care instrument demonstrated good internal consistency,
moderate inter-rater reliability, high inter-rater agreement, and evidence supporting
validity. The instrument could be useful for systems’ assessment and research in evalu-
ating the care delivered to children in the ED.
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It has been nearly one decade since the Institute of Medicine’s (IOM; now the
National Academy of Medicine) series of reports on the status and future of
emergency care (IOM 2007a,b,c). In the pediatric report, “Emergency Care
for Children: Growing Pains,” the IOM described the “fragmented” system of
emergency care, noting in particular the “uneven” nature of emergency care
for children (IOM 2007b). Efforts to improve the quality of care delivered to
acutely ill and injured children in emergency departments (EDs) depend in
part on the availability of reliable and valid measures of quality of care and
determinations of clinical outcomes. Valid instruments that could identify care
processes or other factors associated with quality of care are needed to facili-
tate improvements in care delivery and policies.

Currently, few instruments and measures of quality can be applied to all
children treated in EDs. Outcome measures such as mortality, length of stay,
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recidivism, appropriateness of admission, health-related quality of life, and
patient and/or parent satisfaction may not be reliable if the outcomes are rare
or insufficiently sensitive to the processes of care we are trying to improve.
Many of these measures are also subject to confounding factors, such as
patient age, severity of illness, insurance status, and others. Therefore, more
general and valid instruments are needed to assess quality of care that can be
applied to all children receiving care in the ED.

Peer review plays an important role in the ascertainment of quality of care
both at the individual provider and at the system levels (Dans, Weiner, and Otter
1985; Goldman 1994; Hofer et al. 2004). Implicit review is a type of peer review
where assessments of quality are based on expert reviewers’ judgment of care
(Donabedian 1988) and has been used in both outpatient (Hulka et al. 1979) and
inpatient care settings (Kahn et al. 1990; Rubenstein et al. 1990). Structured
review of medical records to assess the implicit quality of care has been shown to
have high face validity (Goldman 1994) and offers better inter-rater reliability
(Goldman 1992, 1994) than unstructured review (Goldman 1992).

In 2007, our group developed and tested a five-item, structured quality
of care implicit review instrument for children receiving care in the ED using
medical records from four rural hospitals. This peer review instrument in
which assessments of quality are based on expert reviewers’ judgment encom-
passes four dimensions of care that had been previously developed and vali-
dated (Rubenstein et al. 1990; Rubin 1990). These include the physician’s
initial data gathering, integration of information and development of appro-
priate diagnoses, initial treatment plans and physician orders, and plan for dis-
position and follow-up. In addition, there is one item assessing the overall
quality of care (Dharmar et al. 2007). This implicit review instrument was
shown to have moderate reliability, internal consistency, and validity. The
evaluation, however, was only conducted on 178 pediatric patients from four
rural EDs in northern California and was tested by only two pediatric emer-
gency medicine experts. Although the instrument demonstrated significant
correlations with medication errors assessed by pediatric pharmacists blinded
to clinical assessments, additional evaluations of the instrument’s construct or
predictive validity are needed (Dharmar et al. 2007).

We performed this study to further evaluate and validate this structured
quality of care implicit review instrument in a multicenter cohort of children
presenting to EDs with acute illnesses and injuries. We measured the consis-
tency, reliability, and validity of the instrument using a sample of EDs partici-
pating in the Pediatric Emergency Care Applied Research Network
(PECARN) (Alpern et al. 2006; Tzimenatos, Kim, and Kuppermann 2015) to
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determine whether the review instrument has sufficient reliability and validity
for use as a quality measurement tool.

METHODS
Study Design

We conducted a retrospective, observational cohort study of children present-
ing with acute illnesses and injuries to 12 EDs participating in PECARN. At
the time of the study, there were four “nodes” participating in PECARN, and
each node included between five and six EDs for a total of 22 PECARN EDs.
For the purposes of this study, we included three EDs from each of the nodes
for equal nodal representation. The three EDs were specifically selected to
maximize clinician and patient diversity with regard to hospital size, treating
physicians (i.e., general vs. pediatric emergency medicine), and patient popu-
lations. We applied the quality of care implicit review instrument (Dharmar
et al. 2007) to the medical records of a random sample of children presenting
to the 12 EDs selected and evaluated the instrument using standard assess-
ment and validation techniques. This study was approved by the institutional
review board at each participating hospital.

Study Setting and Population

Children younger than 18 years who presented to any of the participating
EDs for evaluation from January through December 2011 were eligible for
inclusion. We randomly sampled patient visits from the ED logs at each of the
participating hospitals using a two-stage date/patient sampling scheme gener-
ated by the PECARN Data Coordinating Center. First, we used this sampling
scheme to select patients presenting with any medical condition and did not
use stratification because we wanted the cohort to be representative of the ED
population as a whole. Then, for the purpose of validation, a second random
sample was generated using the same methods to select patients from the ED
logs with one of four medical conditions (asthma, febrile seizure, diarrhea and
dehydration, and head trauma) for which there were existing condition-speci-
fic, criterion-based explicit quality of care instruments (Gausche-Hill 2007).
We excluded medical records of children who were seen in the ED for sched-
uled procedures (e.g., suture removal), those evaluated for nonmedical com-
plaints (e.g., abandonment or endangerment), those transiently evaluated in
the ED in the process of direct admission to the hospital, and those who left
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the ED without being seen by the attending physician. In the event that a
patient medical record met exclusion criteria, the reviewer skipped to the next
randomly sampled patient.

Study Protocol

After removing all patient, hospital, and physician identifiers, the research
coordinator at each participating hospital photocopied medical records of
sampled patients, including all ED treatment sheets, reports of radiologic
examinations and ED procedures, laboratory test results, consultations, and
discharge instructions. The research coordinator abstracted all relevant
patient data from each medical record after which the de-identified medical
record was uploaded to a secure server at the PECARN Data Coordinating
Center for review.

The research coordinator abstracted patient age, sex, race (American
Indian or Alaska Native, Asian, African American, Native Hawaiian or
Other Pacific Islander, White, Multiracial, and unknown), ethnicity (His-
panic or Latino, not Hispanic or Latino, and unknown), arrival by emer-
gency medical services (yes/no), triage category (nonurgent, urgent,
emergent, unknown), and disposition of care (discharged home, observa-
tion unit—transitional care unit, admitted to floor, admitted to intensive
care unit, transferred, and other).

Measures

Structured Quality of Care Implicit Review Instrument. The quality of care pro-
vided to each child in the ED was assessed using the previously published
implicit review instrument (see Appendix SA2) (Dharmar et al. 2007). This
five-item instrument includes four items assessing different dimensions of care
and one item assessing the overall quality of care. The four dimension-specific
items focus on processes of care and include the initial data gathering about
acute problems; the integration of information and development of appropri-
ate diagnoses; the initial treatment plan and orders; and the plan for disposi-
tion and follow-up. All five items were assessed on a seven-point ordered
adjectival scale: extremely inappropriate; very inappropriate; somewhat inap-
propriate; intermediate; somewhat appropriate; very appropriate; and extre-
mely appropriate (Dharmar et al. 2007). We also calculated a summary
quality of care score (Rubin 1990), which was the sum of the five item-specific
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scores from each record, resulting in a score ranging from 5 to 35 for each
patient (Dharmar et al. 2007).

To assess the construct validity of the instrument, the reviewer also
answered the following question: “What is the likelihood that you would want
this physician taking care of your (own) child in the Emergency Department?”
(Kahn et al. 1990; Rubenstein et al. 1990). This was similarly measured using
a seven-point ordered adjectival scale from extremely unlikely to extremely
likely. Reviewers were not aware that this question would be used to evaluate
construct validity.

To apply the quality of care instrument, we selected two expert physician
reviewers board certified in pediatric emergency medicine from each of the
four participating PECARN nodes for a total of eight reviewers. Prior to
reviewing the medical records, all of the expert reviewers met for a one-day,
in-person training session to review the manual of operations. The group dis-
cussed general principles of structured implicit review, how the instrument
should be applied, outlined anchors for the adjectival scale, and reviewed sev-
eral sample medical records both individually and as a group. The anchors
that were developed for each item and described in the manual of operations

Table 1: Guidelines for Anchors Used in the Manual of Operations for Indi-
vidual Quality of Care Adjectival Scale

Score Category of Care Description of Care

7 Extremely Appropriate  Extremely appropriate medical care is the best you can
imagine in the average U.S. hospital ED. Extremely
appropriate care minimizes the risk of complications,
maximizes the likelihood of a good outcome, and
maximizes humane care and respect for patients/parent’s

wishes

6 Very Appropriate Medical care that is slightly less in quality than “Extremely
Appropriate”

5 Somewhat Appropriate ~ Medical care that is slightly better in quality than
“Intermediate”

4 Intermediate Intermediate care is acceptable but just minimally so

3 Somewhat Inappropriate  Medical care that is slightly less in quality than
“Intermediate”

2 Very Inappropriate Medical care that is slightly better in quality than “Extremely
Inappropriate”

1 Extremely Inappropriate  Extremely inappropriate care is malpractice. This care has

egregious errors and is likely to result in more harm than
benefit or is likely to cause more harm or less benefit than
alternative approaches available at the average U.S. hospital
ED.
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followed the original RAND definitions and guidelines for a seven-point
adjectival scale (Table 1) (Rubenstein et al. 1990; Rubenstein 1991). We con-
ducted regular electronic meetings to address issues as they arose, but we did
not try to recalibrate or sanction individual raters.

Each de-identified medical record was randomly assigned to four expert
reviewers for independent assessments of quality (Fitch 2001; Dharmar et al.
2007). This number was chosen to balance reliability and susceptibility to
outliers against efficiency, based on prior literature (Hofer et al. 2004;
Hayward et al. 2007). Each expert reviewer was assigned an equal number of
medical records and did not review records from his or her own institution.
Reviewers were only provided the test results and ED records that would have
been available to the ED physician during the patient visit, effectively blinding
them from the ultimate outcome of the patient after discharge or admission.
Reviewers were also advised to inform the study coordinator of extreme
circumstances such as unreadable records or serious patient safety concerns,
but no such issues were identified.

Explicit Quality Instrument. To further validate our quality of care implicit
review instrument, we selected four medical conditions for which explicit
quality measures existed for comparison. We then simultaneously applied our
implicit review instrument and the four condition-specific, criterion-based,
explicit quality instruments to cohorts of patient visits with the selected medi-
cal conditions: asthma, febrile seizures, diarrhea and dehydration, and head
trauma. The condition-specific instruments were previously created for assess-
ing the quality of care children received in the ED, using evidence-based
guidelines and national expert consensus panels (Gausche-Hill 2007). Three
lead investigators reviewed the literature for relevant data published after the
creation of the original condition-specific instruments (Kuppermann et al.
2009; Subcommittee on Febrile Seizures and American Academy of Pediatrics
2011; Agency for Healthcare Research and Quality 2014), which resulted in
minor updates to the explicit quality instruments (see Appendix SA3). The
updated condition-specific instruments were then reviewed by all study emer-
gency medicine investigators-reviewers, and final modifications were made.
The maximum attainable scores for the four condition-specific explicit
review instruments were as follows: 100 for asthma; 90 for febrile seizure; 75
for diarrhea and dehydration; and 100 for head trauma. Each instrument had
explicit criteria for each condition regarding the quality of triage, history and
physical examination, diagnostic evaluation, therapeutic and management
plan, and appropriate patient disposition. One pediatric critical care nurse
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reviewer with expertise in both pediatric emergency and critical care medicine
applied the condition-specific explicit review instruments to all four cohorts of
patient medical records and scored them using the guidelines accompanying
the instruments. Prior to medical record abstraction, the nurse reviewer was
trained during a one-day session by lead investigators and was blinded to the
implicit review instrument scores.

Data Analysis

To evaluate the quality of care implicit review instrument, we analyzed internal
consistency, inter-rater reliability, and construct validity, using each of the five
item-specific scores as well as the summary quality score from each reviewer.
While there are limitations to different statistical methods used to measure cor-
relations (Sijtsma 2009), we assessed internal consistency using the Cronbach’s
alpha coefficient, corrected item-total correlations (Spearman), and the change
in Cronbach’s alpha after removal of each single item from the tool (Cronbach
1951; Nunnally and Bernstein 1994). We measured inter-rater reliability with
the intraclass correlation coefficient (ICC) (Fleiss 1981) using the 1, £ method,
where £ = 4 (Shrout and Fleiss 1979; SAS Institute Inc. 2013), representing the
reliability of the mean of four reviewers based on the categorization recom-
mended by Landis and Koch (Landis and Koch 1977). As an additional method
of measuring inter-rater reliability, we calculated the inter-rater agreement as
the proportion of records for which all four reviewers’ scores fell within a
three-point range for each of the five item-specific scores (Fitch 2001). We also
evaluated inter-rater disagreement, defined as the proportion of records for
which at least one reviewer ranked quality in the lowest range of scores (1-3)
and at least one reviewer ranked quality in the highest range of scores (5-7), for
each of the five item-specific scores (Fitch 2001).

To evaluate the construct validity of the instrument, we determined the
correlation between the summary quality of care scores and the construct
validity question score using the Pearson correlation coefficient. We also esti-
mated correlations between the summary quality of care score and the four
explicit, condition-specific scores, also using the Pearson correlation coeffi-
cient. Interpretation of the correlation coefficients was based on the catego-
rization recommended by Cohen (1988). Last, because of an anticipated
“ceiling effect” with the explicit condition-specific scores, we compared the
mean summary quality of care scores among those medical records that were
scored the maximum condition-specific scores to those that were not scored
the maximum condition-specific scores using Student’s t-test. p-values <.05
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were considered to be significant. All analyses were performed using SAS ver-
sion 9.4 (SAS Institute, Cary, NC).

RESULTS

Table 2 shows the characteristics of the 620 ED encounters included in the
study. Approximately 50 medical records (range: 47-55) were reviewed from
each of the 12 participating EDs. The median age in years was 2.8 with an
interquartile range of 1.2 to 7.9; 21.6 percent of the patients were infants. Most
patients (N = 528, 85.2 percent) were discharged home from the ED; 77 (12.4

Table 2: Patient Characteristics, N = 620

Age in years, mean (SD) 52(5.2)
Gender, 7 (%)
Male 344 (55.5)
Female 276 (44.5)
Race, 7 (%)
American Indian or Alaska Native 5(0.8)
Asian 7 (1.1)
Black or African American 181 (29.0)
Native Hawaiian or other Pacific Islander 4(0.7)
White 298 (48.1)
Multiracial 5(0.8)
Unknown 121 (19.5)
Ethnicity, n (%)
Hispanic or Latino 159 (25.7)
Not Hispanic or Latino 348 (56.1)
Unknown 113 (18.2)
Triage category*, n (%)
Nonurgent 38(6.1)
Urgent 437 (70.5)
Emergent 144 (23.2)
Unknown 1(0.2)
Arrived by emergency medical service, z (%)
Yes 99 (16.0)
No 521 (84.0)
Discharge disposition, 7 (%)
Discharged home 528 (85.2)
Observation unit—transitional care unit 11(1.8)
Admitted to floor 65 (10.5)
Admitted to pediatric intensive care unit 12(1.9)
Transferred 2(0.3)
Other 2(0.3)

*Emergent = Emergency Severity Index levels 1 and 2; Urgent = levels 3 and 4; Nonur-
gent = level 5.
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percent) patients were hospitalized, 11 (1.8 percent) were transferred to an
observation unit, and two (0.3 percent) were transferred to another facility.

The eight expert reviewers each reviewed approximately 300 medical
records (range: 292 to 317). Their mean Cronbach’s alpha was 0.85 with a
range across reviewers from 0.76 to 0.97. The overall Cronbach’s alpha for all
eight reviewers was 0.90. The overall item-total correlation for the item-speci-
fic overall quality of care score was 0.89, and the change in Cronbach’s alpha
after removal of the item-specific total quality of care score was 0.85. These
data, in addition to the item-total correlation and change in Cronbach’s alpha
for each item in the quality of care instrument for each reviewer, are provided
in detail (see Appendix SA4).

Table 3 shows the means, medians, and inter-rater reliability measures
for each of the item-specific quality of care scores and the summary quality of
care score. The mean item-specific quality of care scores ranged from 6.03 to
6.17, with a mean overall quality of care score of 6.03 (SD=0.52). The mean
summary quality of care score was 30.6 (SD=2.7). In 99 of the 620 reviews (16
percent), the reviewers rated all four of the dimension-specific items and the
overall quality with the maximum score of 7. The ICC’s for each of the five
item-specific quality of care scores demonstrated moderate agreement, with a
range from 0.40 to 0.46 and an ICC of 0.49 for the summary quality of care
score. The proportion of the five item-specific quality of care scores for which
all four reviewers reached agreement varied between 95.2 percent and 99.4
percent within a three-point range, between 85.0 percent and 96.8 percent
within a two-point range, and between 55.6 percent and 75.3 percent within a
one-point range (see Appendix SA5). The proportion of the five item-specific
quality of care scores for which at least one reviewer rated quality as low and
at least one reviewer rated quality as high ranged from 1.6 percent to 7.1 per-
cent. The frequency with which individual reviewers rated item-specific qual-
ity scores with the maximum score of 7 or with very low scores (1-3) is
provided in Appendix SA6.

The Pearson correlation coefficients comparing the quality of care scores
for each of the four dimensions of care with the construct validity question
score ranged between 0.65 and 0.79 (p < .001 for all). The correlation coeffi-
cient was 0.91 between the overall quality of care score and the validation
question score, and 0.91 between the summary quality of care score and the
validation question score (Cohen 1988).

The correlation between the summary quality of care scores and the
explicit, condition-specific scores ranged from 0.24 to 0.38 (Table 4). Because
of the “ceiling effect” noted with the condition-specific scores, we compared
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Table 4: Measures of Validity: Correlation of Implicit Review Quality of
Care Scores with Explicit, Evidence-Based Condition-Specific Quality of Care
Scores

Total Summed Implicit Quality Condition-Specific Explicit

Score* Quality Score’ Pearson
Disease groups Correlation
(N= 271) Mean (SD)  Median (Q1, Q3) Mean (SD) Median (Q1, Q3)  Coefficient (p)

Asthma, N=69  31.1(1.66) 31.3(30.0,32.5) 89.3(9.14) 92.0(84.0,92.0) 0.32 (0.008)
(11.1%)

Closed head 31.1(2.15) 31.6(29.6,32.9) 95.3(6.28) 98.0(93,100) 0.38 (0.002)
injury, N = 68
(11.0%)

Diarrhea and 30.4 (1.82) 30.5(29.5,31.5) 61.5(8.40) 61.0(57.0,68.0) 0.29(0.015)
dehydration,
N = 68 (11.0%)

Febrile seizures, ~ 30.1(2.16) 30.0(29.3,31.3) 877 (6.56) 90.0(90.0,90.0) 0.24(0.055)
N = 66(10.7%)

*Max score = 35.
TMax score: Asthma and closed head injury = 100; Gastroenteritis and dehydration = 75; Febrile
seizures = 90.

the mean total summary quality of care scores between medical records that
were scored with the maximum condition-specific scores and medical records
that were not scored with the maximum condition-specific scores. We found a
significantly higher mean total summary quality of care score, 31.5 (N = 46),
for records that received the maximum condition-specific score than for
records that did not receive the maximum condition-specific score, 30.5
(N=225),p=.001.

DISCUSSION

Our quality of care implicit review instrument had excellent internal con-
sistency, moderate inter-rater reliability, and high inter-rater agreement
when applied to a diverse cohort of acutely ill and injured children receiv-
ing care in a large sample of EDs. The instrument also had acceptable
construct validity, with statistically significant correlations between the
summary quality of care scores and the explicit, condition-specific scores.
Our findings demonstrate that our implicit review instrument performs
well when measuring the overall quality of care delivered to children in
the ED. This instrument could be used in a variety of settings to evaluate
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quality of care and changes in quality following changes in care delivery
(Ashton et al. 1999; Mistry et al. 2014).

Peer review has played an important role in the ascertainment of quality
of care, both at the individual provider level and at the health system level
(Dans, Weiner, and Otter 1985; Rubin 1990; Goldman 1992, 1994; Smith
et al. 1997). The use of implicit review, or peer review in which assessments of
quality are based on expert reviewers’ judgment, when applied in a structured
or systematic manner, has high face validity and excellent inter-rater reliabil-
ity (Dans, Weiner, and Otter 1985; Goldman 1992, 1994). Furthermore, struc-
tured implicit review correlates well with criterion-based measures of
processes of care and health care outcomes (Ashton et al. 1999). While the
Centers for Medicare & Medicaid Services, the Agency for Healthcare
Research and Quality, and other organizations involved in pediatric health
care quality measurement traditionally prefer tools or instruments that can be
applied using explicit methods or evidence-based guidelines (Mangione-
Smith, Schiff, and Dougherty 2011; Mistry et al. 2014), the key advantage of
implicit review is that it can be applied to all children presenting to EDs,
regardless of underlying age and diagnoses, and can be applied in circum-
stances where evidence-based guidelines or explicit measures of quality do
not exist. While there are several other methods proposed to evaluate quality
of the care delivery processes (Olsen, Grossmann, and McGinnis 2011; Alper,
Sanders, and Saunders 2013), structured implicit review can also provide a
composite measurement of quality of care for either an individual patient or
cohort of patients, which cannot be achieved using administrative databases
or individual measures focused on specific conditions.

We previously developed and published the structured implicit review
instrument evaluated here as a new means of measuring the quality of care
provided to acutely ill and injured children in EDs (Dharmar et al. 2007). This
instrument was developed according to implicit review guidelines (Rubin
1990) by modifying similar implicit review instruments previously published
and validated by the RAND Corporation (Rubenstein et al. 1990; Rubenstein
1991). In the original study, the instrument was applied by two pediatric emer-
gency medicine physicians to a cohort of 178 acutely ill and injured children
seen at four rural EDs. The results of the original study were consistent with
the results we obtained from the current study. Regarding internal consis-
tency, for example, the overall Cronbach’s alpha was very similar: 0.90 in this
study and 0.91 in our previous study. With respect to inter-rater reliability, the
ICC for the mean total summary score was lower at 0.49 in the current study
compared to 0.65 in our previous study. This difference could reflect several
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factors. In our original evaluation, only two pediatric emergency medicine
physicians from the same institution applied the instrument to the records of
children seen in four rural EDs in the highest triage category, while in this cur-
rent study, eight reviewers from eight different institutions reviewed the
records of more heterogeneous patients from 12 institutions triaged at all acu-
ity levels. Despite this difference in ICC between the studies, we believe that
the implicit review instrument has sufficient validity and reliability to justify its
use for quality assessment.

LIMITATIONS

There are several limitations to our study. First, while we applied the implicit
review instrument to the medical records of patients of varying ages and sever-
ities of illness, all of the records came from EDs that participate in PECARN.
These EDs are typically large, have expertise in pediatric emergency medi-
cine, are affiliated with academic institutions, and are located in urban settings.
In addition, our scores were skewed toward higher quality than would be
expected if patient care was provided by nonexperts in pediatric emergency
medicine. Our results may not be similar if the instrument were applied in
smaller, rural, and/or nonacademic EDs. Second, because there are relatively
few criterion-based, explicit measures of quality of care in the pediatric ED
setting, our ability to validate the instrument against reference standards is
limited, as is our ability to determine or propose clinically meaningful differ-
ences in quality. While we found significant score correlations between the
implicit review instrument and four explicit process-of-care review instru-
ments for specific medical conditions, this association was limited by ceiling
effects, could only be evaluated for four conditions, and warrants further eval-
uation. Third, because the implicit review instrument focuses on physician
quality of care, our instrument does not capture other domains of health care
quality such as timeliness, patient centeredness, or equity. Fourth, quality of
care review based on retrospective review of medical records can be time
intensive and costly and is limited by the completeness and accuracy of the
source documents. Finally, this and other implicit review instruments are
meant to measure quality of care delivered to large patient cohorts and are not
well suited or intended for identifying instances of low or high quality of care
among individual patients and/or physicians; rather this method of evaluating
quality of care is generally limited to research or review conducted by internal
or external oversight entities.
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CONCLUSIONS

We evaluated and validated a structured, quality of care implicit review instru-
ment in a diverse cohort of acutely ill and injured children receiving care in a
large sample of EDs. The instrument had excellent reliability and acceptable
validity when compared to samples of records from cohorts of patients for
whom there are existing explicit review instruments based on evidence-based
practice guidelines. Future studies should evaluate the performance of this
instrument on more diverse pediatric populations receiving care in a variety
of EDs. Although a tool of this type is less actionable for quality improvement
than specific process-of-care measures, this type of tool could be more reliable
and sensitive to changes in true quality of care than risk-adjusted outcome
measures such as mortality and adverse events (e.g., the Agency for Health-
care Research and Quality’s Pediatric Quality Indicators) (Bardach, Chien,
and Dudley 2010; Bardach et al. 2013). Accordingly, the implicit review
instrument could be used in future investigations to identify factors associated
with high-quality care delivered to children in the ED, such that disparities in
care can be identified and corrected. It could also be used to assess the overall
impact of changes in care delivery and systems of care (Dharmar et al. 2008).
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