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Article

Benchmarking utilizes data to compare standardized 
health care quality measures (eg, National Quality Forum 
[NQF],1 National Committee for Quality Assurance2). 
Data sources commonly include administrative sources 
such as billing records, surveys designed to assess patient 
experience (eg, Consumer Assessment of Healthcare 
Providers and Systems3), and manual chart abstraction, 
among others. In addition, electronic health records 
(EHRs) and registries (eg, Pinnacle,4 Health Quality 
Measure Format5) are sometimes used. Nonetheless, 
though physician practices invest more than $1.4 billion 
annually in reporting quality measures, only 30% of phy-
sicians believe that these measures reflect the quality of 
care provided.6 As a result, such measures are often 
underutilized to drive improvement activities by physi-
cian practices. Moreover, patients often do not utilize 
reported data to make health care decisions.7,8 In pediat-
rics, the problem is compounded as measures designed 
for adults can be inappropriate when applied to children. 

Valid and actionable data are necessary to inform health 
system quality improvement (QI) and patient decision 
making alike. QI projects typically include performance 
benchmarking and continuous measurement of the area 
of focus.
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Abstract
Measures of health care quality are produced from a variety of data sources, but often, physicians do not believe these 
measures reflect the quality of provided care. The aim was to assess the value to health system leaders (HSLs) and parents 
of benchmarking on health care quality measures using data mined from the electronic health record (EHR). Using in-
context interviews with HSLs and parents, the authors investigated what new decisions and actions benchmarking using 
data mined from the EHR may enable and how benchmarking information should be presented to be most informative. 
Results demonstrate that although parents may have little experience using data on health care quality for decision making, 
they affirmed its potential value. HSLs expressed the need for high-confidence, validated metrics. They also perceived 
barriers to achieving meaningful metrics but recognized that mining data directly from the EHR could overcome those 
barriers. Parents and HSLs need high-confidence health care quality data to support decision making.
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Nonetheless, health system leaders (HSLs) need met-
rics in which stakeholders have confidence in order to 
undertake and evaluate QI efforts, and parents need data 
benchmarking on health care quality to inform decisions 
for their children’s health care. Mining data directly from 
the EHR documents a rich set of primary data in comput-
able form for measuring and reporting health care quality. 
The Patient-Centered Outcomes Research Institute 
(PCORI) recently developed a network of clinical data 
research networks (called PCORnet) whose infrastruc-
ture improves EHR interoperability and provides rapid, 
automated data extraction and shared data governance.9 
PCORnet includes 13 health system clinical data research 
networks, 20 patient-powered research networks, and 2 
health plan research networks. Members extract specified 
data elements from their EHRs and transform them to an 
interoperable common data model10 in order to facilitate 
analyses across health systems.

This study investigates the value of using network data 
mined directly from the EHR for benchmarking on health 
care quality to HSLs and parents of children with chronic 
conditions. In-context interviews were conducted with 
HSLs and parents in order to investigate what new deci-
sions and actions benchmarking using data mined from 
the EHR may enable and how benchmarking information 
should be presented to be most informative.

Methods

To ground the qualitative interviews in examples from 
real-world scenarios, the interviews focused on 3 distinct 
and diverse model quality measures from the NQF: the 
proportion of children with sickle cell anemia receiving 
transcranial Doppler (TCD) ultrasound screening, the 
proportion of children with ear infections receiving 
appropriate antibiotics, and the proportion of children on 
antipsychotic medications receiving metabolic screening. 
Current performance on these metrics demonstrates con-
siderable room for improvement.11-14 This study was 
reviewed and approved by the Cincinnati Children’s 
Hospital Medical Center institutional review board.

Setting and Participants

HSLs and parents were recruited from 2 PCORI Clinical 
Data Research Networks: PEDSnet and OneFlorida. 
PEDSnet, a network of 8 children’s hospitals with access 
to EHR data from more than 6 million children, conducts 
multi-institutional research to inform clinical care and 
leverages data to improve health outcomes through QI 
initiatives.15 OneFlorida is a statewide clinical research 
network and database that aims to unite researchers, clini-
cians, patients, and stakeholders to address some of the 
nation’s biggest health challenges and serves as a state 

resource for facilitating health care research and improv-
ing health, health care, and health policy.16 The site prin-
cipal investigator (PI) from each PEDSnet hospital and 
the OneFlorida PI identified the head of health system 
safety and QI (eg, VP safety or chief medical officer 
[CMO]) from each site to participate in the HSL inter-
views. The PIs also recruited up to 3 English-speaking 
parents of children with sickle cell anemia, with a history 
of ear infections, or on antipsychotic medications and 
determined their preferred method of contact (email or 
phone). Potential parent participants were approached by 
the study clinical research coordinator (SJ) or by the 
study PI (KEW).

Interview Guide

Two semi-structured interview guides (one each for HSL 
and parent interviews) were developed by 5 authors 
(KEW, SJ, JS, DMH, AK). A parent (AK) coauthored the 
parent interview guide and an HSL (JS) coauthored the 
HSL interview. The draft parent interview guide was 
revised based on input from a Parent Advisory Panel 
(comprising 1 parent of a child with sickle cell anemia, 2 
of children on antipsychotics, and 1 of a child with fre-
quent ear infections). Similarly, the draft HSL interview 
guide was revised based on input from an HSL Advisory 
Panel of hospital CMOs, VPs Safety, and Directors of 
Ambulatory Quality. Advisory panel members were not 
eligible for interviews.

The final parent interview guide included 14 items 
related to their experience trying to access data on health 
care quality for themselves, their children, or other family 
members, the type of data they accessed, and how they 
used data. Each group of parents was asked specific ques-
tions. For example, parents of children with sickle cell 
anemia were asked about data comparing rates of annual 
TCD screening among care sites and how such data might 
change decisions about their child’s care or the source of 
their child’s care. Parents were asked how data would 
change interactions with the child’s doctor as well as any 
barriers to using such benchmarking data. They also were 
asked about the value of such benchmarking data when 
comparing children’s hospitals. Probes were employed 
(eg, “What makes the data valuable or not valuable?”; 
“What could make the data more valuable?”) in order to 
add depth to responses.

The 11-item HSL interview guide asked about their 
leadership role in their institution and their current use of 
external benchmarks. HSLs were asked how valuable 
they found data in benchmarking reports and what could 
make the data more valuable. They also were asked ques-
tions about the utility of benchmarking with data drawn 
from the EHR, including the best types of data for this, 
who could use those data, and how such data would be 
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used. HSLs were asked about preferred formats for 
benchmarking data. As in the parent interviews, probes 
were employed to add depth to interview responses.

Interview Procedure

Following Midanik et al,17 phone interviews were con-
ducted to minimize participant need to provide socially 
desirable responses. Thirty-minute interviews were con-
ducted by one of 4 study staff trained by the senior author. 
Interview recordings were transcribed by a commercial 
medical transcription vendor and de-identified and veri-
fied for accuracy by study staff.

Analysis

A qualitative immersion/crystallization approach18,19 was 
used to analyze interview transcripts. An initial set of 
themes was predefined based on the discussion guide, 
and new themes were added as they emerged from read-
ing the first transcripts. A codebook was developed by 2 
study team members who did a thorough immersive read-
ing of all remaining transcripts to identify relevant por-
tions of the transcripts. Data were coded by associating 
passages with themes. As concepts in participant 
responses crystallized (ie, as relationships between codes 
and themes were found and articulated), preliminary 
codes were revised and concepts organized into several 
classes, including emergent theories (most general), 
domains, themes, and categories (most particular). This 
continued through the first 5 interviews until the team 
concurred that the coding classes were appropriate and 
sufficient, and at that point, the codebook was considered 
locked. Coders read transcripts independently thereafter, 
coding participant statements into codebook classes. 
Discrepancies were resolved by consensus. Coding pro-
ceeded until the themes were fully understood (saturated). 
The study team followed Hennink et al20 in distinguish-
ing between code saturation (the point at which no new 
classes were added to the codebook) and meaning satura-
tion (the point at which interview response concepts are 
comprehensively understood and no additional nuances 
or insights occur). Samples were assessed for both code 
and meaning saturation. The qualitative analytic software 
NVivo 11.0 (QSR International Pty, Ltd, Doncaster, 
Victoria, Australia) was used for analysis.

Results

A total of 32 interviews were necessary to reach satura-
tion: 21 with parents and 12 with HSLs. Eight (38%) of 
the parents had children with a history of otitis media, 7 
(33%) had children previously or currently on antipsy-
chotic medication, and 6 (29%) had children with sickle 

cell anemia. The majority of parent interviewees were 
female (n = 19, 90%). HSLs included 5 hospital CMOs 
or chief quality officers, 1 vice chair for quality for pedi-
atrics, 4 division directors or directors of quality for the 
divisions (general pediatrics, infectious disease, hematol-
ogy), 1 director for ambulatory quality for the institution, 
and 1 director of quality analytics. Four HSL interview-
ees (31%) were female.

Parent Interviews

Parent interviews suggested one overall, emergent perspec-
tive: although generally naïve to benchmarking, parents 
believed that the availability of such information would 
inform and empower them in discussions with their child’s 
physician. Four domains emerged (Table 1). The first was 
that parental experience with “accessing health care quality 
data” equated to word-of-mouth recommendations and 
online searches for provider reviews. For example, one par-
ticipant said, “[I] have a friend who worked at [a] hospital 
[and] gave [a] background recommend[ation] for [finding a 
doctor].” Parents expressed modest familiarity with pub-
lished quality measures, tending instead to rely on peer 
reviews of the kind commonly found online or through social 
media. The use of social media and online resources was fre-
quent: “[I] . . . basically put a post on Facebook and [asked] . 
. . all my friends.” Parents “tried to look online and get 
reviews,” often from blogs (“online websites and . . . other 
parents’ blogs”) or specialty websites (“if we do searches, we 
use . . . KidsHealth.org”). However, parents did not uniformly 
believe that online resources were adequate. One parent 
noted, for example, that “[it was] really hard in the context of 
mental health [where information is almost] nonexistent.”

The second domain was that benchmarked quality 
measures could empower parents by informing and 
increasing their confidence in partnering with providers. 
One parent noted that “as a parent, the more you know, 
the more you can communicate with [your] child’s MD.” 
Parents described being able to shift their role from being 
passive receivers of information from their child’s doctor 
to becoming engaged co-producers of their child’s care. 
One parent of a child with sickle cell anemia said, “I 
would ask [an] MD if [a] report showed [that] her hospi-
tal didn’t offer TCD screening [as often as] others do.” 
Another parent of a child with frequent ear infections 
noted that “if I would have known [that] this would be the 
best medicine . . . [I] would have requested it first time.” 
Some questioned if access to measures of health care 
quality might create physician discomfort. One mother 
commented, “I would be more empowered to have that 
conversation with my doctor [if I had accessed quality 
data]”; another said, “[I could] . . . at least have a discus-
sion with them as opposed to just take whatever doctors 
gave me.”
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The third domain was that parents would use, if avail-
able, published measures of health care quality from rep-
utable sources to make decisions regarding providers. 
Although some comments in this domain were based on 

parental experience, many of these comments were pro-
jections of what they imagined doing if benchmarking 
data were available to them. One parent commented, “I 
definitely make an effort to go to a children’s hospital or 

Table 1. Emergent Theory, Domains, and Supportive Quotations From Parent Interviews.

Emergent Theory: Although Parents Are Generally Naïve to Benchmarking Health Care Quality Data, They Believe That It Would Empower 
Their Parent-Physician Relationship

Domain Quote

Domain 1: Parents use online 
provider reviews as their 
primary experience with data on 
health care quality

“I did a Facebook post and asked some of my friends what they thought; you know who to see . . .”
“When my kids were little there was no internet. I had no way to search. Today I search everything before 

I do anything. I absolutely 100% think people would use it. I think different hospitals are better than 
other hospitals and I would 100% research before I took my child someplace”

“. . . before [N.] gets hospitalized and before when I was trying to find providers for her, I tried to look 
online and get reviews and things like that. . . . It was really hard in the context of mental health to get a 
lot of information. So I got some basic information, but most of it was nonexistent”

“If a hospital presented information only on its own hospital . . . I would never expect to find something 
not good about a hospital [ . . . on their webpage]”

Domain 2: Having access to 
benchmarking on health care 
quality could empower parents 
and increase their confidence in 
conversations with providers

“I think that it’s a win-win because it’s going to empower parents to know how important it is to follow 
through with the test. It’s going to put a little bit more responsibility on the doctors say, hey you haven’t 
gotten the tests done I’m going to give you another form, please do it in the next week”

“. . . when I am supposed to do the follow-up care. You know, she is taking medication and they are 
administering that, is she supposed to have blood work done every six months to check levels or 
something, I’m going to do that.”

“If I had that I would at least have a discussion with them as opposed to just take whatever . . . like the 
doctors gave me a referral and I didn’t take it because when I googled it wasn’t good enough for me. She 
had just given it to my son. If I had been there I would have discussed it with her”

“I would be more than empowered to have that conversation with my doctor, again having private 
insurance is important in knowing that is going to be covered but then also I want to go to the hospital 
this could be most knowledgeable . . . ”

“I think it might be a good thing if they can justify what they’re doing, but sometimes when you’re coming 
in with data, that can be an uncomfortable thing for a doctor, when people are coming in and saying, you 
know, ‘it says here you’re supposed to be doing XYZ, why aren’t you?’”

“I don’t think it would cause discomfort at all. I mean I guess it depends on where you’re going but here 
the culture is family provided care so the family provider is considered a critical part of the care team”

“. . . if I’m seeing a new doctor, or if I’m going to a medical school where there are fellows and things like 
that, I always want to see the doctor who has done it for “x” amount of years. It always makes me feel 
better when I know somebody who has had the experience and that data helps drive that”

Domain 3: Parents use or imagine 
using data to make decisions 
regarding providers

“I definitely make an effort to go to a children’s hospital or someone that’s more savvy with kids with 
special needs because I can’t just walk into a quick diagnostic center”

“I’d just bring it to discuss like is this normal that it’s given this often, . . . how much longer would you wait 
for you to consider tubes . . . ? How long would they wait? And just kind of give them the report and say 
well this kind of saying this . . . and I would probably get one from another, the hospital just stating like 
why are they doing this, like, what’s, what’s the difference between”

“If I would have known ‘this is the best place to go, they’re not going to give me medicine or give my child 
medicine that may not be effective or it could be successful but it couldn’t,’ I would totally choose a 
practice or physician that has the best ranking and success”

Domain 4: Multiple formats and 
delivery methods suggested to 
provide benchmarking data

“. . . I like numbers and if it’s in the form of a chart, that is fine too. Simple enough where you can just look 
at it and have a clear visual without it being overly worded”

“I look at my email constantly you could send me an email and I’m going to open it and I’m going to look at 
it, but if there was a site you can go to see this information as you need it would be great, like some type 
of portal that was relevant”

“[Formatting should be] definitely written, definitely graphed, and I would like to see feedback from actual 
patients”

“It should come from the hospital because the hospital has data. . . . So, I would say coming from the 
hospital and feeding it through an existing resource that that they already have access to . . . feed that 
information to MyChart because I’m going to get a notification”

“I think a website, or if you want more information about this . . . a QR code that can bring up more 
information on peoples’ phones, if they wanted more information. That’s something I’m starting to do 
at my work on some of our flyers and things is QR codes on some of it, so that if people want more 
information, it can direct them to our website, or an article, or whatnot”
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someone that’s savvy with kids with special needs 
because I can’t just walk into a quick diagnostic center” 
and another stated, “I would totally choose a practice or 
physician that has the best ranking and success.”

The fourth domain reflected a lack of consensus on 
formatting and accessing benchmarked data. Some par-
ents expressed the desire for “. . . a clear visual without it 
being overly wordy,” whereas others emphasized a writ-
ten passage accompanying a visual representation. 
Parents expressed the desire to access benchmarking data 
by email, online hospital portals, or a “. . . QR code that 
can bring up more information on people’s phones.”

Health System Leader Interviews

A single emergent theory explained HSL perspectives: 
they want meaningful, accurate measures of health care 
quality for benchmarking to inform QI and ultimately 
improve institutional performance. Illustrative comments 
include, “Without knowing where we are [compared to 
other hospitals] . . . it’s hard to get a handle on where to 
aim [improvement efforts].” HSLs were generally inter-
ested in sharing data to improve child health outcomes 
and realized that sharing requires broad participation to 
understand the variation in practice necessary to achieve 
change. Four domains were identified (Table 2).

The first domain was that although barriers to mean-
ingful benchmarking exist, they are not considered insur-
mountable. This domain had 2 themes: barriers and 
overcoming barriers. HSL comments described barriers 
in 4 categories. The first was difficulty of data collection. 
Some noted that some data are only available in specific 
clinical settings (eg, “I can only track antibiotic prescrip-
tions inpatient”). Another noted that billing data do not 
capture what actually happens to the patient, “The phar-
macist worked with a group of other antibiotic steward-
ship programs. They looked at prescribing versus billing 
data and they found that it doesn’t always correlate well . 
. . medications get cancelled or people throw it out.” A 
second category was data complexity and accuracy. Some 
noted the need for adjustment to account for differences 
in patient acuity between institution and differences in 
the use of billing data across institutions, “metric[s] . . . 
measuring [guideline] compliance at other institutions . . 
. [are not necessarily] apples to apples [comparisons].” A 
third category was that existing quality metrics, as cur-
rently defined, are not perceived as relevant. This cate-
gory was affirmed by nearly all interviewees. One HSL 
noted the difficulty with “operational definitions” and 
asked whether “you [are] really comparing performance.” 
HSLs believed that definitions need to be clinically 
meaningful to be helpful in QI efforts. For example, one 
person noted that “if you ask somebody [to] ‘change your 
practice’ they’ll say ‘what’s the evidence?’” and another 

observed that “the more objective [the metric, and] the 
more quantitative, the better.” The fourth category was 
perceived risks in benchmarking on health care quality. 
One was the concern that data on health care quality are 
potentially discoverable in legal proceedings. Another 
concern was that transparent disclosure of data to patients 
or the public could decrease an institution’s reputation or 
be used by competitors to enhance their marketing.

The second theme was overcoming barriers and had 3 
categories. The first category was using the EHR to over-
come barriers. HSLs discussed utilizing the EHR to cap-
ture clinically meaningful data such as the “seizure-free 
period in epilepsy” or the time between “orthopedic 
injury and return to function.” They also observed that 
the EHR can provide data currently missed because of “. 
. . a lack of a common data model using EHR search cri-
teria.” The second category was credible and clinically 
meaningful measure definitions. They discussed that def-
inition credibility could be accomplished by having the 
definition created or vetted by “subject matter experts, 
like people who are closest to taking care of the children 
in these areas, would be important.” The third category 
was improved data quality assurance. HSLs believed that 
inconsistent data quality could be overcome by pilot test-
ing the validity of data drawn from the EHR to ensure a 
“statistically sound data set.”

The second domain was that currently available health 
care quality data are of limited value to HSLs. They ques-
tioned the accuracy and meaningfulness of current mea-
sures, the applicability of existing measures to different 
settings (eg, inpatient vs outpatient), and the relevance of 
measures to current hospital performance. For example, 
one HSL said, “In an ambulatory setting, I don’t know 
how much they’re going to care [about current mea-
sures],” and another stated that measures “. . . provide 
bragging rights. I’m not sure it goes a whole lot further 
yet.” In contrast to parental views, HSLs did not see the 
value of benchmarking quality data to parents given the 
potentially limited freedom to choose providers or health 
care institutions (eg, because there is only one local chil-
dren’s hospital). One HSL observed, “. . . for otitis media, 
I don’t think families care that much as long as their kid 
gets better.”

The third domain was that HSLs, like parents, 
described a variety of formats for presenting benchmark-
ing measures. HSLs emphasized the need for simple data 
displays that are “short . . . [and] very streamlined” and 
that emphasize visual over text. Some HSLs wanted to 
see trends. Some HSLs were interested in provider-level 
data being available, in addition to their institutional data, 
to enhance “ownership of performance” by clinicians.

HSLs also were asked to suggest quality metrics for 
future benchmarking efforts. Candidate measures 
included proper screening for risk of lead poisoning, 
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developmental delay, and symptoms of depression. 
Others related to medical decision making such as appro-
priate antimicrobial selection. Some HSLs advocated cre-
ating more global measures of care quality (eg, “What 
percentage of patients received perfect care in your hos-
pital?”) rather than more specific individual measures. 
The difficulty in metric definition and the desire for 
meaningful measures led some to suggest that bench-
marking quality metrics should be based only on “things 
we have evidence-based measures around.”

Discussion

This study presents an analysis of HSL and parent inter-
views regarding the perceived usefulness of data mined 
from the EHR for benchmarking on health care quality. 
Interviews with parents revealed a desire for information 
helpful to those seeking outpatient care for their children. 
Parents in this study had little experience using such data, 
possibly because at present there is little information acces-
sible or guidance on use when it is available. If available, 
parents imagined using quality measures to make deci-
sions, provided that insurance does not limit their decision-
making autonomy. HSLs also expressed a need for 
meaningful, validated metrics in which they have confi-
dence to support effective QI programs. They saw barriers 
to achieving meaningful metrics for their own use but rec-
ognized that such barriers could be overcome by mining 
EHR data and careful metric definition. Moreover, they 
suggested potential future benchmarks. HSLs and parents 
preferred simple, precise metrics to inform their decision 
making and valued graphic representations.

Parent interviews suggested that quality measures can 
play a role in provider selection, increasing confidence in 
conversations with providers and informing care and 
treatment decisions. How these relate to a parent’s 
engagement in their child’s health care, their health care 
literacy, and other factors is unclear. Nor is it clear that 
parents have the autonomy to act on such information if 
available, given variation in insurance policies and 
coverage.

Present study findings are broadly consistent with pre-
vious research.21 A qualitative study of reporting of health 
care–associated infection rates by Mazor and Dodd8 
found that consumers, who were largely unaware of the 
problem of health care–associated infection or the avail-
ability of consumer data on rates of infection, did not 
believe that the availability of consumer reports on infec-
tion rates would change their decisions regarding location 
of care. The present study also found that parents did not 
envision changing health systems based on measures of 
care quality. Similar to Mazor and Dodd, this study found 
parents to have a variety of needs regarding reporting 
content and format. The study team is not aware of prior 

studies of HSL views on reporting of quality metrics. 
HSL views on the need for high-confidence, credible 
quality measures are consistent with prior research that 
shows that health systems spend $15.4 billion reporting 
quality metrics, but only 30% believe that the metrics 
actually reflect quality of care, and only 30% are used in 
QI initiatives.6 HSL views also are consistent with an edi-
torial by Panzer et al22 highlighting that current quality 
metrics based on billing data are limited and narrow, with 
variation in billing data hindering direct comparisons.

The quotes summarized in the tables also suggest 
practical approaches to potential implementation strate-
gies designed to engage patients, leaders, and clinicians 
to make further improvements in patient care. For exam-
ple, Table 1 suggests that increasing benchmarking data 
on mental health care quality (“It was really hard in the 
context of mental health to get a lot of information”), 
educating parents on quality metrics relevant to their 
child’s care (“when I am supposed to do the follow-up 
care . . . is she supposed to have blood work done every 
six months to check levels or something . . .”), making 
data relevant to current health care decision making avail-
able (“I’d just . . . discuss like is this normal that it’s given 
this often . . . how much longer would you wait for you to 
consider tubes?”), and providing such information in dif-
ferent formats for best uptake (“[Formatting should be] 
definitely written, definitely graphed . . .”) may all be 
beneficial and well received by parents. Structured inter-
views with such stakeholders can inform the evolution of 
quality measures and benchmarking.

Although this study included participants from 10 
sites nationally and from 2 important stakeholder groups 
(parents and HSLs), qualitatively it has limitations. The 
study utilized English-speaking participants, but non–
English-speaking parents may have different objectives 
and perceptions of health care. Similarly, although 2 criti-
cal stakeholder groups—HSLs and parents—were inter-
viewed, the study team did not obtain the perspective of 
all stakeholders.

These findings provide a foundation for future studies 
regarding the use of EHR data by health systems to 
improve health outcomes collaboratively. Such future 
studies may explore the development of an engagement 
community focused on transparency and use of quality 
measurement from clinical data. Such a community 
would support testing, development, and dissemination 
of valid quality metrics that are understood by, and per-
ceived as useful to, all stakeholders.
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