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Large-scale studies in multiple 
specialties have shown an enduring 
correlation between residency training 
and subsequent patient care, as long as 
one to two decades after completion of 
training.1–3 These findings call medical 
educators to consider the link between 
training and the quality of care delivery, 
underscoring two critical points. The first 
is that the imprinting that occurs during 
residency may have a lasting impact 
on patient care delivered after training. 
The second point is that, despite these 
findings, studies looking at the effects 
of residency training on patient care 
outcomes are uncommon.4

Beyond these concerns about the patient 
care delivered following training, 

evidence suggests that residents may 
also fail to provide optimal care during 
training.5–9 Additional studies across a 
broad range of specialties demonstrate 
that residency graduates are not 
prepared to meet the needs of patient 
populations even for foundational 
tasks related to common diagnoses 
such as asthma, diabetes, and upper 
respiratory infections.10–13 These 
shortcomings in quality care delivery 
have captured the attention of the 
Medicare Payment Advisory Committee 
and National Academy of Medicine. To 
address these shortcomings, these two 
organizations have called for changes 
in reimbursements and transformation 
in graduate medical education funding, 
respectively.10,14

The Current State of Resident-
Sensitive Quality Measures: A 
Clear Gap

Given the role residents play in ensuring 
quality care for current and future 
patients, it is clear that residents should 
be taught about quality metrics and how 
to use them during training. While some 
quality measures may be suitable for 
both residents and physicians in practice 
(e.g., communication with families), 
there have been cautions against the use 

of traditional quality measures among 
residents, including the argument that 
their fit is not optimal for the work that 
residents perform (both in terms of what 
they do and how they do it or are allowed 
to do it).15,16 For example, residents may 
be challenged to play a role in which they 
are primarily responsible for a patient’s 
asthma control because of the fragmented 
care that results from monthly rotational 
schedules.

The current scarcity of resident-sensitive 
quality measures (RSQMs) has led Kalet 
and colleagues15 and Yin and colleagues17 
to develop educationally sensitive patient 
outcomes, which they describe as “patient 
outcomes that are sensitive to provider 
education, can be measured, and are in 
the pathway linking medical education 
interventions to patient outcomes.”17 An 
example educationally sensitive patient 
outcome is activating a patient to make 
and sustain changes that can positively 
impact his/her health.15 Educationally 
sensitive patient outcomes intentionally 
map a provider’s education to his/her 
abilities and then to intended outcomes for 
patients. This effort is one of only a few in 
the literature to delineate quality measures 
that are sensitive to the work that residents 
perform.18,19 This paucity of quality 
measures that are either attributable 

Abstract

Purpose
To begin closing the gap with respect to 
quality measures available for use among 
residents, the authors sought to identify 
and develop resident-sensitive quality 
measures (RSQMs) for use in the pediatric 
emergency department (PED) setting.

Method
In May 2016, the authors reviewed 
National Quality Measures Clearinghouse 
(NQMC) measures to identify resident-
sensitive measures. To create additional 
measures focused on common, acute 
illnesses (acute asthma exacerbation, 
bronchiolitis, closed head injury [CHI]) 
in the PED, the authors used a nominal 

group technique (NGT) and Delphi 
process from September to December 
2016. To achieve a local focus for 
developing these measures, all NGT and 
Delphi participants were from Cincinnati 
Children’s Hospital Medical Center. 
Delphi participants rated measures 
developed through the NGT in two areas: 
importance of measure to quality care 
and likelihood that measure represents 
the work of a resident.

Results
The review of NQMC measures 
identified 28 of 183 as being potentially 
resident sensitive. The NGT produced 
67 measures for asthma, 46 for 

bronchiolitis, and 48 for CHI. These were 
used in the first round of the Delphi 
process. After two rounds, 18 measures 
for asthma, 21 for bronchiolitis, and 21 
for CHI met automatic inclusion criteria. 
In round three, participants categorized 
the potential final measures by their top 
10 and next 5.

Conclusions
This study describes a template for 
identifying and developing RSQMs that 
may promote high-quality care delivery 
during and following training. Next 
steps should include implementing and 
seeking validity evidence for the locally 
developed measures.
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or contributed to by residents prevents 
linking resident performance with many 
quality indicators of care delivery.20,21

In this study, we defined RSQMs as those 
measures that predictably require an 
action by the resident, with the resident 
possessing a realistic opportunity to do 
so, that directly impacts patient care 
in the clinical working and learning 
environment. Common examples include 
physician orders, information that is 
gathered (e.g., history and physical 
exam), and information that is shared 
(e.g., instructions given to patients). In 
other words, RSQMs are those measures 
that can be mostly, but not entirely, 
attributable to a resident. These measures, 
therefore, constitute a meaningful and 
substantial contribution by the resident 
to the quality and safety of care for 
patients and/or families.

We believe such measures must be 
delineated because they are critically 
important for assessing resident 
performance; for orienting residents 
to measures of care that can drive 
performance improvement; and for 
ensuring safe, effective, patient-centered 
care. While collective competence is 
ultimately what ensures high-quality care, 
focusing on individual competence is what 
drives personal improvement through 
self-regulated learning and reflective 
practice.22,23 To begin closing the gap with 
respect to quality measures available for 
use among pediatric residents, we sought 
to develop RSQMs for use in the pediatric 
emergency department (PED) setting. 
While this effort identified measures 
for our setting of interest, it may also 
provide a template (i.e., the steps we took 
in identifying and developing measures) 
for identifying and developing RSQMs in 
other settings and specialties.

Method

To develop a list of RSQMs for the PED 
setting, from May 2016 to December 
2016, we used a model described by 
Haan and colleagues19 of first identifying 
existing national measures before 
developing measures on a local level. We 
sought measures that met two criteria: 
The measure had to pertain (1) to 
acute care illnesses that represent what 
emergency care is intended to treat and 
(2) to common illnesses to ensure the 
opportunity to gather sufficient data to 
inform resident performance.

National quality measures identification

To identify national measures, we 
considered measures listed on the Agency 
for Healthcare Research and Quality 
National Quality Measures Clearinghouse 
(NQMC).24 In May 2016, we filtered 
available NQMC measures by emergency 
department setting and then by pediatric 
patients, including measures that did 
not specify the age of the patient. Of 
the remaining measures, we excluded 
adult-, radiology-, and systems-focused 
measures and measures for illnesses that 
were either not acute, not common in the 
PED, or both. To hone in on RSQMs, we 
also excluded measures focused on high-
acuity illnesses and situations for which 
residents are unlikely to direct care.

Additional quality measures 
identification

To develop additional measures, we 
decided to focus on specific illnesses, 
as gathering several measures for one 
illness would provide a performance 
profile for that illness and also focus data 
collection amid the volume of diverse 
encounters residents have with patients. 
To fit with our focus on common, acute 
illnesses, we concentrated on acute asthma 
exacerbation, bronchiolitis, and closed 
head injury (CHI).25 Unlike more diffuse 
conditions such as fever, we considered 
these illnesses to also be discrete, 
facilitating measure development. Our 
goal was to develop 10 to 15 measures for 
each illness, which we felt was a pragmatic 
number for collecting and collating data 
for multiple residents and for avoiding 
cognitive overload of residents when 
considering data about their performance.

Consistent with the approach delineated 
by Haan and colleagues,19 we employed 
a local focus (i.e., institution conducting 
study) for developing these measures. 
We achieved this through a nominal 
group technique (NGT) followed by a 
Delphi process. For each of these groups, 
we intentionally recruited, via e-mail, 
individuals with experience leading 
quality improvement work, including 
defining quality metrics. Recruited 
individuals could only participate in a 
single group.

NGT. We recruited 6 pediatric emergency 
medicine faculty and fellows from the 
Division of Emergency Medicine at 
Cincinnati Children’s Hospital Medical 
Center (CCHMC) for the NGT. At the 

session, held in September 2016, the 
facilitator (D.J.S.) asked the participants 
to consider potential quality measures for 
each of the three illnesses of interest that 
meet the following criteria: (1) important 
to quality care in the PED for a patient 
with the illness, and (2) achievement 
of the measure would likely primarily 
represent the resident’s care for the 
patient.

Given that some measures are applicable 
to several illnesses, participants 
considered measures that applied to all 
three illnesses as well as ones that applied 
to each illness individually. Participants 
first recorded all of their individual ideas 
for potential measures. Using a round 
robin discussion strategy, they then 
shared their individual ideas with the 
group for each of the four categories. As 
ideas were offered, participants asked 
clarifying questions to ensure their 
understanding. The full list of measures 
from the NGT was edited for duplications 
(some ideas appeared on disease-specific 
lists as well as the all-illnesses list) and 
for measures that could not be extracted 
from the electronic medical record (e.g., 
timely communication with staff about 
care plans) to create the illness-specific 
lists used in the first round of the Delphi 
process.

Delphi process. We recruited 18 pediatric 
emergency medicine faculty and fellows 
from the Division of Emergency Medicine at 
CCHMC for the Delphi process. Consistent 
with Delphi design,26 we prioritized 
participants that meet the following criteria 
in our recruitment: (1) background and 
experience (including research) with 
the illnesses of interest, (2) capable of 
contributing helpful input, and (3) willing 
to revise initial or previous judgments to 
reach group consensus.

Each Delphi round (of three total) was 
completed via e-mail, using an Excel 
spreadsheet (version 14.7.7, Microsoft, 
Inc., Redmond, Washington), within 
a two-week period between October 
and December 2016. In the first 
round, participants rated the measures 
developed through the NGT, categorized 
by the three illnesses of interest, on a 
six-point scale (where 1 = lowest and 
6 = highest) in two categories: (1) how 
important the measure is to quality care 
for the illness and (2) the likelihood that 
the measure represents work completed 
by a resident. We predetermined that at 
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least 80% of participants would need 
to rate measures as a 5 or 6 in both 
categories for automatic inclusion; for 
automatic exclusion, we predetermined 
that at least 80% of participants would 
need to rate the measure as a 1 or 2 
in both categories. These automatic 
criteria were chosen because we felt 
they represented substantial consensus. 
Measures meeting inclusion or exclusion 
criteria in one round were not rated again 
in any subsequent rounds.

After round one, participants received 
their rating from the previous round 
as well as the distribution of ratings 
from the entire group and rated each 
measure again. We instructed participants 
to consider the group distribution in 
providing their updated rating; however, 
we also told them to maintain their 
convictions if, after taking the group 
distribution into consideration, their 
thoughts still differed from those of the 
group. Sequential rounds continued until 
we had a list of at least 10 to 15 candidate 
measures for each illness that met 
automatic inclusion criteria. In the final 
round, we asked participants to prioritize 
their top 10 measures and then their next 
5 measures (11–15) for each illness.

This study was deemed exempt by the 
CCHMC institutional review board.

Results

National quality measures

Filtering NQMC measures by emergency 
department setting yielded 183 results. 
We initially excluded the following 
measures: 16 that did not sort to 
pediatrics or specify the age of the 
patient; 12 that were clearly adult focused 
(e.g., myocardial infarction); 14 related 
to comprehensive diabetic care that is not 
part of emergency care (e.g., neuropathy 
screening); 22 for stroke, which is an 
uncommon diagnosis in pediatrics; and 
13 specific to radiology services provided 
to emergency department patients (e.g., 
mean imaging report turnaround times).

Of the remaining 106 measures, 52 
focused on systems-level indicators, with 
many of these representing activities 
that extend beyond care in the PED (e.g., 
proportion of emergency department 
visits for asthma that meet criteria for 
the emergency department being the 
appropriate level of care). Excluding 

these left 54 candidate measures that 
were either largely or partially focused 
on the work of individual physician 
providers. We next excluded 8 measures 
for epilepsy that focused on work 
completed by neurologists or on work 
completed beyond the emergency 
department encounter (e.g., magnetic 
resonance imaging within one year if 
indicated) as well as 3 measures that did 
not meet the criteria of belonging to 
both common and acute illnesses (e.g., 
diabetic screening in patients started on 
psychiatric medication). The remaining 
43 measures focused on pharyngitis, 
asthma, procedures, CHI, febrile and 
nonfebrile seizures, upper respiratory 
infections, headaches, effective 
communication, sickle cell disease, flow 
and efficiency, sepsis, trauma, children 
with special health care needs, and 
pain control in patients with long bone 
fractures. These all met the criteria of 
common, acute illnesses in the PED.

We next considered the remaining 43 
measures from the perspective of whether 
they were resident sensitive, which led 
to eliminating 15 pertaining to trauma 
care, sepsis management, and invasive or 
high-risk procedures, which are typically 
led by supervising physicians rather 
than residents because of the high stakes 
involved. The remaining 28 measures, 
which are candidates for being resident 
sensitive, depending on institutional 
context, are shown in Table 1.

Additional quality measures

All recruited members of the NGT and 
Delphi groups completed all applicable 
tasks.

The NGT participants produced 137 
measures (46 applicable to all three 
illnesses, 42 applicable to asthma only, 
20 bronchiolitis only, and 29 CHI only). 
After adding the measures for all illnesses 
to the illness-specific lists and editing for 
duplications and measures unable to be 
extracted from the electronic medical 
record, 67 measures for asthma, 46 for 
bronchiolitis, and 48 for CHI remained. 
We then provided the Delphi group with 
these 161 measures for the first round.

After the first Delphi round, 3 measures 
for asthma, 0 for bronchiolitis, and 2 for 
CHI met automatic inclusion criteria. 
Following round two, an additional 15 
measures for asthma, 21 for bronchiolitis, 

and 19 for CHI met automatic inclusion 
criteria, resulting in a total of 18 measures 
for asthma, 21 for bronchiolitis, and 21 
for CHI that met automatic inclusion 
criteria. No measures met automatic 
exclusion criteria in the first two rounds.

During the first two rounds, Delphi 
participants raised the issue of whether 
the prevalence of the measure with 
the given diagnosis should weigh on 
their decision. The authors agreed 
that it would be desirable to identify 
measures that would be present for 
most encounters with the illnesses of 
interest. Thus, before moving to round 
three, we eliminated 2 measures for both 
asthma and bronchiolitis, leaving 16 
potential final measures for asthma and 
19 for bronchiolitis. We also collapsed 3 
measures for CHI into 1 parent measure 
(presence or absence of hematoma) 
with 2 submeasures (location and size 
of hematoma) if the parent measure was 
met, leaving 19 potential final parent 
measures for CHI.

The results of round three, in which 
Delphi members categorized the potential 
final measures by their top 10 and then 
their next 5, are shown in Table 2.

Discussion

This study describes a template for 
identifying and developing RSQMs 
that may promote high-quality care 
delivery during and following training. 
An overview of this process, with 
considerations gleaned from our 
experience, is shown in Figure 1.

National quality measures

Out of all the NQMC measures we 
reviewed for our context, only a few 
(28/183) were potentially attributable 
to the work residents complete. An 
additional 15 measures focused on 
trauma care, sepsis management, 
and invasive or high-risk procedures, 
which represent areas where residents 
could contribute to care but which are 
generally led by supervising physicians. 
The remaining 140 measures, while 
potentially important in resident 
education and development, are either 
not common or not likely sensitive to 
resident attribution or contribution 
in the PED. This underscores the 
importance of defining RSQMs moving 
forward. As noted previously, we believe 
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Table 1
National Quality Measures Clearinghouse (NQMC) Measures That Are Potentially  
Resident Sensitive, May 2016a

NQMC no. Measure summary24

NQMC:009936 “Appropriate testing for children with pharyngitis: percentage of children 2 to 18 years of age who were diagnosed with 
pharyngitis, dispensed an antibiotic medication, and received a group A streptococcus (strep) test for the episode.”

NQMC:010509 “Appropriate testing for children with pharyngitis: percentage of children 3 to 18 years of age who were diagnosed with 
pharyngitis, dispensed an antibiotic, and received a group A streptococcus (strep) test for the episode.”

NQMC:009937 “Appropriate treatment for children with upper respiratory infection (URI): percentage of children 3 months to 18 years of age 
who were given a diagnosis of URI and were not treated with an antibiotic medication.”

NQMC:010546 “Appropriate treatment for children with upper respiratory infection (URI): percentage of children 3 months to 18 years of age 
who were given a diagnosis of URI and were not dispensed an antibiotic prescription.”

NQMC:010878 “Pediatric asthma: percentage of children, ages 1 through 17 years with persistent asthma, who, during the measurement year, 
presented to a hospital emergency department (ED) for an asthma exacerbation and were prescribed an inhaled corticosteroid (ICS) 
at the time of discharge.”

NQMC:009940 “Use of appropriate medications for people with asthma: percentage of patients 5 to 64 years of age during the measurement year 
who were identified as having persistent asthma and who were appropriately dispensed medication during the measurement year.”

NQMC:008024 “Diagnosis and management of asthma: percentage of patients with an emergency department visit or inpatient admission for an 
asthma exacerbation who are discharged from the emergency department or inpatient setting with an asthma discharge plan.”

NQMC:010513 “Medication management for people with asthma: percentage of patients 5 to 85 years of age during the measurement year who 
were identified as having persistent asthma and who were dispensed an asthma controller medication that they remained on for at 
least 50% of their treatment period.”

NQMC:010707 “Overuse of imaging: ratio of the number of MRI scans to the number of CT scans obtained on or within the 30 days after the 
date of evaluation for atraumatic headache for children, ages 4 through 17 years old, within the measurement year.”

NQMC:010705 “Overuse of imaging: percentage of children, ages 4 through 17 years old, for whom imaging of the head (CT or MRI) is obtained 
for the evaluation of primary headache without indications for neuroimaging, including neurologic deficit lasting longer than  
60 minutes, signs and symptoms of increased intracranial pressure, or lumbar puncture.”

NQMC:010879 “Overuse of imaging: the percentage of computed tomography (CT) scans obtained without indication on or within 30 days after 
the date of evaluation for atraumatic headache among children ages 4 through 17 years old.”

NQMC:010708 “Overuse of imaging: ratio of the number of MRI scans to the number of CT scans obtained on or within 30 days after the date of 
evaluation for atraumatic seizure among children, ages 1 through 17 years old, during the measurement year.”

NQMC:010706 “Overuse of imaging: percentage of children, ages 2 through 17 years old, with post-traumatic headache who were evaluated 
in the ED within 24 hours after an injury, and imaging of the head (CT or MRI) was obtained in the absence of documented 
neurologic signs or symptoms that suggest intracranial hemorrhage or basilar skull fracture.”

NQMC:010709 “Overuse of imaging: percentage of children, ages 1 through 17 years old, for whom CT imaging of the head is obtained for the 
evaluation of a first generalized afebrile, atraumatic seizure without indication for CT imaging.”

NQMC:010704 “Overuse of imaging: percentage of children, ages 6 months through 4 years, diagnosed with simple febrile seizure who are evaluated 
with imaging of the head (CT or MRI) without indications for neuroimaging, including lumbar puncture and complex febrile seizure.”

NQMC:005609 “Language services: the percent of patient visits and admissions where preferred spoken language for health care is screened and 
recorded.”

NQMC:010431 “Emergency department (ED): median time from ED arrival to ED departure for discharged ED patients.”

NQMC:010432 “Emergency department (ED): median time from ED arrival to provider contact for ED patients.”

NQMC:010136 “Emergency department (ED): admit decision time to ED departure time for admitted ED patients.”

NQMC:010135 “Emergency department (ED): median time from ED arrival to ED departure for admitted ED patients.”

NQMC:010077 “Hospital inpatients’ experiences: percentage of parents who reported whether they were kept informed about their child’s care in 
the emergency room.”

NQMC:006162 “Children with special health care needs: percentage of children who meet criteria for having special health care needs according 
to the Children with Special Health Care Needs Screener (CSHCN Screener).”

NQMC:009626 “Satisfaction of care for children with sickle cell disease (SCD): percentage of parents or guardians of children younger than  
18 years of age identified as having SCD who responded, on a scale of 1 to 5, ‘satisfied (4)’ or ‘very satisfied (5)’ to a survey 
question regarding satisfaction with the care received in the emergency department, during the measurement year.”

NQMC:009568 “Sickle cell disease (SCD): percentage of children younger than 18 years of age identified as having SCD presenting to an ED with 
an acute pain episode who had a pain assessment within 30 minutes following initial contact during the measurement year.”

NQMC:009572 “Sickle cell disease (SCD): percentage of children younger than 18 years of age identified as having SCD presenting to an ED with fever 
who received parenteral broad-spectrum antibiotic treatment within 60 minutes following initial contact during the measurement year.”

NQMC:009569 “Sickle cell disease (SCD): percentage of children younger than 18 years of age identified as having SCD presenting to an ED with 
severe pain who had a parenteral analgesic within 60 minutes following initial contact during the measurement year.”

NQMC:009570 “Sickle cell disease (SCD): percentage of children younger than 18 years of age identified as having SCD presenting to an ED with 
severe pain who had a pain assessment within 30 minutes following analgesic administration during the measurement year.”

NQMC:009573 “Sickle cell disease (SCD): percentage of children younger than 18 years of age identified as having SCD presenting to an ED with 
fever, who had a pulse oximetry reading, complete blood count, reticulocyte count, and blood culture within 60 minutes following 
initial contact during the measurement year.”

 Abbreviations: MRI indicates magnetic resonance imaging; CT, computed tomography.
 aAs determined by the authors (see text for details).
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Table 2
Prioritized Resident-Sensitive Quality Measures for Illnesses of Interest, Cincinnati  
Children’s Hospital Medical Center, September–December 2016a

Measures

No. of Delphi  
participants  

(out of 18)  
who put measure  

in their top 10

In the top 10  
for the majority  
of Delphi  
participants?

Acute asthma exacerbation
    Documented response to intervention 17 Yes

    Correct medication dose ordered for dexamethasone 16 Yes

    Used asthma order set 15 Yes

    Correct medication dose ordered for albuterol 14 Yes

    Noted the acuity of the patient in documentation 13 Yes

    Documentation of disposition decision 13 Yes

    Used dexamethasone as steroid 12 Yes

    Time from resident assigning his-/herself to patient to steroid order 11 Yes

    Correct medication dose ordered for ipratropium 11 Yes

    Home dexamethasone instructions documented in written discharge instructions 11 Yes

    Used standardized dosing for discharge medications (albuterol, dexamethasone) 10 Yes

    Stated who to follow up with and included contact information in discharge papers 8  

    Documentation of needing albuterol more often than every 4 hours as a reason to return in 
written discharge instructions

8  

    Documentation of worsening respiratory symptoms as a reason to return in written discharge 
instructions

8  

    Documentation of previous intubation or bilevel positive airway pressure for asthma 7  

    Used ipratropium appropriately 6  

Bronchiolitis

    Assessment of severity documented 18 Yes

    Effort of breathing documented 18 Yes

    Followed bronchiolitis pathway appropriately 17 Yes

    Documentation of response to specific therapeutics (i.e., how patient responded to suctioning, 
breathing treatment, normal saline bolus, etc.)

15 Yes

    Documentation of justification for appropriate disposition (home versus admit) 14 Yes

    Documentation of wheezing 11 Yes

    Documentation of worsening respiratory symptoms as a reason to return in written discharge 
instructions

10 Yes

    Documented quality of air entry (normal, decreased, etc.) 9  

    Noted the acuity of the patient in documentation 8  

    Used standard/premade discharge instructions for bronchiolitis 8  

    Documentation of poor feeding as a reason to return in written discharge instructions 8  

    Documented presence or absence of subcostal retractions 7  

    Nasal bulb suction teaching for home ordered 7  

    Documented presence or absence of intercostal retractions 6  

    Stated who to follow up with and included contact information in discharge papers 6  

    Documentation of crackles 5  

    Documentation of previous wheezing 5  

    Stated appropriate number of days for follow-up in discharge papers 4  

    Documented presence or absence of suprasternal retractions 4  

Closed head injury (CHI)

    Used PECARNb/CHI pathway appropriately 18 Yes

    Documentation of presence or absence of loss of consciousness 18 Yes

    Documentation of presence or absence of emesis 16 Yes

    Documentation of Glasgow Coma Score 15 Yes

    Documentation of whether back to baseline or not 14 Yes

(Table continues)
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such measures are critically important for 
assessment of resident performance; for 
resident orientation to measures of care 
that can drive performance improvement; 
and for ensuring safe, effective, patient-
centered care. Ideally, national quality 
efforts will focus on identifying these 
measures. However, for the foreseeable 
future, it is likely prudent for the medical 
education community to drive this work.

With the 28 NQMC measures we 
categorized as being potentially resident 
sensitive, we erred on the side of being 
more inclusive. Undoubtedly, individual 
programs and institutions will, and 
should, choose measures more adaptable 
to the work that residents perform in 
their local settings.

Local quality measures

As noted above, in developing a list of 
RSQMs, we used the approach espoused 
by Haan and colleagues,19 performing 
a search for available national measures 
before turning to a more local focus. At 
the outset of this study, we believed that 
our local efforts to identify additional 
measures would likely generate measures 
that are important for the three illnesses we 
were interested in but also measures that 

represent resident work in the local context 
of our study. An example of the latter is the 
use of decadron rather than prednisone 
as the preferred steroid for acute asthma 
exacerbation, a transition CCHMC initiated 
just prior to this study. However, most of the 
measures identified by the NGT and Delphi 
groups could apply in many local contexts, 
suggesting that the process of prioritizing 
measures for common, acute illnesses led to 
the identification of measures that are so 
germane that universal presentations and 
management approaches for these illnesses 
may exist across myriad institutions. 
The potential for locally developed and 
prioritized measures to apply beyond the 
local setting suggests that the local context 
may be a good starting point for developing 
RSQMs when reviews of national measures 
yield gaps. Starting locally may achieve 
two important goals: (1) the practical and 
achievable identification of RSQMs where 
national efforts may be initially prohibitive 
because of the time and resources required 
and (2) the development of an available 
pool of RSQMs that other institutions 
can adapt while such measures are vetted 
nationally. Given the current paucity of 
such pools, even locally developed measures 
could make practical contributions to efforts 
in this area.

Several measures were developed by the 
NGT group but not prioritized by the 
subsequent Delphi group. There is risk 
in excluding these entirely or labeling 
them as not being RSQMs. Given the 
charge to the NGT group, all measures 
put forth and considered in this part of 
the study were, by definition, intended to 
be resident sensitive. It is then important 
to recall that the intent of our efforts was 
to prioritize measures that, in part, are 
mostly, but not entirely, attributable to 
residents. Thus, many of the excluded 
measures may also be reasonably 
attributable to residents but were just 
not thought to be as attributable to 
residents or as highly prioritized by our 
participants. Looking beyond this work, it 
is also important to note that attribution, 
or the likelihood that a resident performs 
the activity represented by the measure, 
is not the only marker of value for 
quality measures that reflect the work 
of residents. Indeed, recent discussions 
in the literature have placed more focus 
on contribution, or the degree to which 
residents have an impact on quality care, 
than on attribution.20,21 The measures that 
were not prioritized by the Delphi group 
as being primarily attributable to residents 
in this study may fall into the category 

    Full neurological exam documented 14 Yes

    Mechanism of injury documented 13 Yes

    Reassessments of patient documented 11 Yes

    Documentation of time of injury 11 Yes

    Appropriate differential diagnosis and medical decision making documented 9  

    Return to school/play recommendations in discharge papers 8  

    Documentation of presence or absence of hematoma on physical exam (if present, location 
and size also documented)

8  

    Assessment of severity documented 8  

    Used standard/premade discharge instructions for diagnosis 4  

    Appropriate follow-up (sports medicine, rehabilitation medicine, neurology, etc.) recommended 4  

    Management of associated symptoms—headache 3  

    Management of associated symptoms—vomiting 3  

    Documentation of presence or absence of other injury on physical exam 2  

    Documentation of presence or absence of other injury in the history 1  

 aAs prioritized by 18 Delphi participants and developed by 6 nominal group technique participants (see text for details).
 bPECARN indicates Pediatric Emergency Care Applied Research Network. This research network performed a 

multi-site study on the management of CHI in pediatrics (representative citation: Kuppermann N, Holmes JF, 
Dayan PS, et al. Identification of children at very low risk of clinically-important brain injuries after head trauma:  
A prospective cohort study. Lancet. 2009;374:1160–1170).

Table 2
(Continued)

Measures

No. of Delphi  
participants  

(out of 18)  
who put measure  

in their top 10

In the top 10  
for the majority  
of Delphi  
participants?
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of representing work for which residents 
contribute toward quality patient care.

Many of the measures developed in 
this study focus on documentation in 
notes or discharge instructions for the 
family. While residents could view these 
measures as simply focusing on proper 
documentation rather than proper 
care, we believe that documentation is 
a necessary indicator of care provided. 
Additionally, quality measures that are 
part of residents’ everyday work may also 
address some of the barriers that have 
been described in implementing quality 
improvement initiatives with residents, 
such as the perception of the limited 
value of their work in such initiatives and 

the lack of understanding about the basic 
aspects of quality improvement.27 Finally, 
such measures are likely to provide clear 
goals for residents’ work, which has 
been found to be a facilitator of quality 
improvement efforts that are successful 
with residents.27

National versus local measures

Both national and local measures have 
their strengths and drawbacks. The 
national measures have been vetted by 
national organizations focused on care 
quality. However, they also tended to be 
diffuse in topic with many measures that 
were less likely to be routinely encountered 
in the daily practice of a resident. This led 
to us excluding many national measures; 

our resulting list of potentially resident-
sensitive measures was less than one-fifth 
the size of the starting list. In contrast, we 
were able to focus the locally developed 
measures on a few specific illnesses, which 
allowed for the delineation of multiple 
measures to form a composite for these 
illnesses. We believe this is a strength 
of these measures because it positions 
them to give a more complete view of 
a resident’s performance in managing 
patients with these conditions. However, 
these measures do not have the national 
vetting of the NQMC national measures. 
Overall, though, we believe the local 
measures offer more promise for use with 
residents as they are clearly focused on 
the work that residents perform, relevant 
to resident learning and improvement 
efforts, and provide multiple measures 
for the illnesses considered, generating a 
more complete representation of resident 
performance in these areas. That said, 
these measures need to be more broadly 
studied to establish validity evidence for 
them.

Limitations

This study has limitations to consider. 
First, nonemergency and/or nonpediatric 
medicine NQMC measures may better 
reflect resident work, limiting the 
generalization of our findings. Future 
work should evaluate the remaining 
NQMC measures for their resident 
sensitivity. A second limitation is that 
we developed additional measures 
through NGT and Delphi groups at a 
single institution. Vetting these measures 
through national efforts is an important 
next step. Third, while developed through 
group consensus processes, the measures 
we identified for the three illnesses of 
interest still need to be implemented and 
validated. Additional next steps should 
include implementation and seeking 
such evidence, steps which plague many 
current quality measures.28 Fourth, the 
measures identified by the NGT and 
Delphi groups were focused on process 
measures rather than outcome measures; 
however, “reliance on clinical process 
measures … [with] substantial challenges 
of moving to outcome measures” is 
common in current quality improvement 
efforts.28 Finally, only pediatric emergency 
medicine physicians were engaged in the 
development of these measures. Future 
work will need to engage other key 
stakeholders, including residents, nurses, 
patients, and families.

Seek measures that are important to quality care and also 
represent work likely performed by a resident

Consider existing national measures

Define the setting/context of interest  
(e.g., emergency department, operating room, clinic, ward)

Use consensus process methods (such as nominal group technique and Delphi) 
to develop measures where national measures leave gaps

Define illnesses and/or professional activities of interest

Considerations

• This may play a key role when considering
whether existing measures are resident-
sensitive as many traditional quality
measures may not be

• Starting locally may provide practical
benefits without substantially undercutting
value or robustness of measures 

Figure 1 Overview of the process used by the authors to develop resident-sensitive quality 
measures, with considerations from their experience using the process, Cincinnati Children’s 
Hospital Medical Center, May to December 2016.
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Despite these limitations, this study 
avoids some common pitfalls of NGT 
and Delphi studies described in the 
medical education literature, such as not 
performing a literature review before 
the consensus-building activity, not 
providing consensus group participant 
response rates, and not defining 
consensus a priori.29

Future directions

The steps delineated in this paper 
may provide a template for the future 
development and prioritization of 
measures focused on the work of residents, 
as well as measures focused on the work 
of medical students and fellows, across a 
variety of specialties and settings. Once 
developed and prioritized, such measures 
should be used and studied as a source 
of performance data for work-based 
assessment and improvement efforts.

Conclusions

RSQMs may provide an important metric 
for driving needed improvements in the 
quality of care provided by residents 
both during and following training. Such 
measures may also lay the groundwork 
for the goal of linking education 
outcomes and patient care outcomes. 
While this goal may feel distant currently, 
RSQMs may provide a practical strategy 
for creating an intermediary link in the 
chain that ties education outcomes to 
patient care outcomes.16
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