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Abstract

Pediatric hypertension is a risk for adult cardiovascular disease, making early detection important. The prevalence
of pediatric essential hypertension is rising due to the increased prevalence of obesity. Though guidelines for
screening, diagnosis, evaluation, and management are available, there are barriers to accurate diagnosis of pediatric
hypertension, including lack of knowledge and complexity of blood pressure standards. We aimed to gain insights
into reasons for low rates of diagnosis and treatment from primary care providers. As part of a multisite randomized
controlled trial, we interviewed 8 providers in a community health center network. We used a grounded theoretical
approach to analyze transcripts. Providers reflected on numerous barriers to diagnosis, management, and follow-up;
recommendations for educational content; and how community health center systems can be improved. Findings
informed development of a multifaceted intervention. Despite lack of training on essential hypertension, providers
were comfortable recommending lifestyle changes to promote healthier weight and reduced blood pressure.
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blood pressure standards among children.'? Treatment
for hypertension begins with adoption of lifestyle
changes based on the Cardiovascular Health Integrated
Lifestyle Diet guidelines from the National Heart, Lung,
and Blood Institute."” In prior research exploring pediat-
ric subspecialists’ perspectives on the diagnosis and
management of hypertension, subspecialists endorsed
that medication and other hypertension management
should occur in subspecialty settings.'* This same study
highlighted the additional work needed to coordinate co-
management of patients between primary and subspe-
cialty care.

Introduction

There is substantial evidence that risk factors for adult
cardiovascular disease including obesity, diabetes,
hyperlipidemia, and hypertension are established in
childhood. Identification, evaluation, and management
of these risks, therefore, should also take place in child-
hood." Hypertensive children are likely to become hyper-
tensive adults.” Hypertension in childhood itself is
associated with damage to target organs including left
ventricular hypertrophy, increased thickness of carotid
intima media, and microalbuminuria.*” Among adults,
target organ damage of this type is strongly associated
with cardiovascular morbidity and mortality.”® Moreover,
effective and safe treatments for hypertension in children
are available and have been shown to reverse target organ
damage.’

Guidelines for the screening for and diagnosis, evalu-
ation, and management of hypertension in children have
been available for 40 years.'"’ Unfortunately, clinicians
consistently fail to recognize the problem, and the major-
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ity of hypertensive children remain undiagnosed."
Several reasons for this have been documented including
lack of knowledge of the problem and the complexity of
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In this study, our goal was to gain detailed insight into
provider perspectives about pediatric hypertension from
clinicians on the front line, who care for large numbers of
children in community-based primary care practices. Our
study specifically focuses on perspectives of community
health providers who care for a larger percentage of high-
risk patients and may be increasingly responsible for
more intensive management of children with hyperten-
sion due to limited access to subspecialists. Our specific
objectives were not only to understand reasons for low
rates of diagnosis and treatment but also to understand
what clinicians feel would help them improve their own
performance. Findings from these interviews informed
development of a novel multifaceted intervention to over-
come barriers to diagnosis, evaluation, and management
of pediatric hypertension identified by provider partici-
pants and supported by the literature. The components of
this intervention are described in the discussion.

Methods

Context

The findings presented here are from the formative
phase of a larger quality improvement program titled,
“Improving Diagnosis of Hypertension in Children.”
The qualitative phase was carried out to inform develop-
ment of a multifaceted practice-based intervention that
is being studied in a cluster randomized controlled trial.
We conducted semistructured telephone interviews with
pediatric providers (pediatricians and family medicine
physicians).

Setting and Recruitment

The healthcare setting for this qualitative study is a
multi-specialty community health center (CHC) net-
work in the Chicago area that provides care to children
and adults who are predominantly Latino and African
American. Nearly 40% of patients are under the age of
18 and over 98% are raised in households that are at or
below 200% of the federal poverty level. Nearly half of
patients have English as their second language. Over
44% of the pediatric population has a body mass index
classification in the category of overweight or obese.
The health center offers various health promotion pro-
grams including health education and cooking classes,
exercise groups, and on-site nutritional services through
the Women, Infants, and Children program.

Providers in this practice have access to an electronic
health record system (EHRS) with basic built-in tools
for identification of obesity, automatic calculation of
blood pressure percentiles, and recommendations for

nutrition counseling. Clinical providers caring for chil-
dren include pediatricians, family medicine physicians,
and pediatric and family medicine nurse practitioners.
For study recruitment, a letter explaining the project and
encouraging provider participation was disseminated to
the 4 provider types from 5 sites within the same health
center organization, and a total of 18 providers who care
for pediatric patients were approached for inclusion in
the study. Respondents interested in the study were for-
mally consented.

Interview Guide

The interview guide for the semistructured interviews
was first drafted by the principal investigator of the study
and then disseminated to the research team and the proj-
ect committee to provide feedback. The research team
was composed of core co-investigators and research
staff, while the project committee consisted of external
members with expertise in various scientific fields that
relate to the research study. After multiple iterations, the
final agreed-upon interview guide included the following
sections: introduction, general knowledge, prioritization,
barriers to diagnosis, preferences for clinical decision
support (CDS), recommendations for the Extension for
Community Healthcare Outcomes (ECHO) Curriculum,
individual experience, and additional input. ECHO is an
established video-conference based training system for
primary care providers to improve their knowledge and
self-efficacy in management of specific conditions."
Participants had variable knowledge about ECHO as it
has been used many times in the past among providers in
the study health care organization to provide optional
training about key topics including childhood obesity
and attention deficit hyperactivity disorder. For providers
less familiar with ECHO, the purpose and structure of the
curriculum was explained prior to relevant questions.
Each section of the guide included 1 to 6 question
prompts to ensure that ample information on each topic
was collected from participants (see Table 1).

Technical Aspects

Each participant provided written informed consent
prior to the phone interview. Interviews were carried out
by the study’s principal investigator and a co-investiga-
tor and lasted approximately 30 minutes. Each interview
was recorded and then transcribed verbatim by a profes-
sional transcription company. All identifying informa-
tion was removed from the transcripts. Each participant
received a $100 check to compensate them for their
time. All analyses were carried out using NVivo 10 soft-
ware (QSR International, Doncaster, Australia).
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Table I. Question Prompts From Semistructured
Interviews of Pediatric Providers.

Topic Question Prompts
General I. What do you know about hypertension
knowledge in children?

2. Are you familiar with guidelines for
diagnosis, evaluation, and management of
pediatric hypertension?

a. On a scale of | to 10 how comfortable
are you with the diagnosis, evaluation,
and management of hypertension in
children?

What is your perception of the

significance of pediatric hypertension

and the importance of diagnosis and

management!?

In many cases the diagnosis of

hypertension is missed in children. What

do you believe are the reasons for this?

2. What do you believe are the barriers to

diagnosis in your practice/clinic?

What tools and or features within an

electronic medical record would help you

with diagnosis of pediatric hypertension?

a. With evaluation?

b. With management?

Would you find it useful to participate

in an educational program on pediatric

hypertension?

a. Why or why not?

2. If yes, what would you like to see as part

of this educational program?

a. What modality would be most helpful
in implementing this educational
program? Webinar! In- person?!

Can you think of a case where you

worked with a patient who had pediatric

hypertension?

a. If so, how, when, and by whom was the
diagnosis made?

b. How was the patient evaluated and
managed?

Prioritization l.

Barriers to 1.
diagnosis

Clinical decision 1.
support

ECHO 1.
curriculum

Individual l.
experience

Analysis

The transcripts from the recorded interviews were inde-
pendently reviewed and coded by the principal investi-
gator and one of the co-investigators in NVivo. Using an
approach based in grounded theory, they each indepen-
dently coded the first 3 transcripts, then met to discuss
codes and emerging themes (consistently reported
observations, ideas, or concerns) resolving discrepan-
cies through discussion. They then independently coded
the remaining 5 transcripts and met again to review and
resolve discrepancies by then recoding transcripts as
necessary until a mutually agreed-upon list of themes
developed. These themes were shared and discussed
with the research team and the project committee, ulti-
mately to be used to inform the development of a

multifaceted practice-based intervention that included
training for clinicians and the development of an
advanced CDS tool. This study was approved by the
Institutional Review Board at NorthShore University
HealthSystem and the study network’s research review
committee.

Results

Of the 18 providers within the health care system who
received an invitation to participate, 8 consented and
completed an interview. Participants included 6 pediatri-
cians, 1 family medicine physician, and 1 family medi-
cine nurse practitioner from 4 clinic locations in the
study health center network. Participants had been in
practice for an average of 9 years, with a range of 3 to 27
years. All participants practice in primary care clinics
offering adult, pediatric, prenatal, senior, and behavioral
health services. Six of the participants practice in a
diverse urban setting, 5 of those in a community that is
majority Latino or African American, and one of which
also provides dental and HIV/AIDS services. Two par-
ticipants practice in a diverse suburban setting that pro-
vides dental services. Characteristics of the patients
served by providers recruited for the study were repre-
sentative of the populations served by all pediatric pro-
viders in the sites represented. See Table 2 for provider
characteristics.

Emergent Themes

Three important general themes emerged that were each
commented on by at least 6 of the 8 providers: (¢) among
providers, there is the perception of an increased preva-
lence of pediatric hypertension in clinical practice that is
associated with the increasing prevalence of obesity; (b)
there are numerous system- and patient-level barriers to
the accurate diagnosis of hypertension in children; and
(c¢) providers want a CDS tool to assist in accurate diag-
nosis, a Medical Assistant (MA) training program to
overcome barriers to blood pressure measurement, and
an interactive provider training program, such as ECHO,
to increase knowledge of evaluation and referral.

Increased Prevalence of Pediatric Hypertension Due to
Obesity. Providers’ understanding of the importance of
pediatric hypertension is shaped by their awareness of
its increasing prevalence related to obesity and lifestyle
factors among children that make it imperative to iden-
tify early to prevent long-term sequelae. Pediatricians
feel their training was focused on evaluation to identify
causes of secondary hypertension and referral to special-
ists for management, but they are less familiar with
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Table 2. Provider Characteristics.

Interviewed
Providers, n
Gender
Female 7
Male |
Specialty
Pediatrics 6
Family medicine 2
Years in practice
0-5 years 3
6-11 years 3
12-17 years 0
18-23 years |
24-27 years |

essential hypertension in children. Providers expressed a
desire to have a better understanding of ways to address
the role of lifestyle and obesity, specifically, the nutri-
tional counseling and healthy lifestyle education ser-
vices they could provide in primary care prior to referral
to a specialist for evaluation and additional manage-
ment. Family medicine providers, while more comfort-
able with essential hypertension in adults, expressed a
desire for more training and resources to specifically
overcome barriers to addressing lifestyle management
in children. The following direct quotes from partici-
pants exemplify these findings:

In the course of my career as a pediatrician we’re seeing a
shift that goes along with the increase in obesity in our
population and certainly, especially at least with older
pediatric patients, we’re thinking that often the hypertension
relates to lifestyle and obesity issues. But certainly the
issue is not going away and it’s something we’re confronting
more and more frequently.

... lack of medical education when I was a student and a
resident because it wasn’t, maybe, so much of a big problem
when I was there and now it’s becoming more and more of
a primary care issue as obesity rates grow . . .

I think managing behavior change in children and especially
in an area that is underserved or people don’t have a lot of
resources and there’s a lot of social determinants of how
managing behavior change around diet and exercise and
healthy eating and lifestyle and stress and sleep and all the
things that go along with it is difficult.

I have to say I refer a fair number of patients on and most
of my patients get told to do lifestyle modifications even
though they see the specialist which is a little bit frustrating
to me because I spend a lot of time trying to work with

them on lifestyle modifications. . . . To have the specialist
start over and tell them they have to do 6 months of lifestyle
modifications exasperates me at times.

I think, myself as a pediatrician, that’s something that |
didn’t get a lot of training in because we learned more
about secondary hypertension in very young children, and
not so much about essential hypertension in older children
with obesity.

I do not feel comfortable at all in managing it in terms of
medication management, so I have never started a child on
any ACE [angiotensin-converting enzyme] inhibitor or any
other antihypertensive agent on my own. I typically talk to
families about weight reduction. I talk about exercise and
kind of nonpharmacologic measures to treat the hypertension.

Significant Barriers to Diagnosis of Pediatric Hypertension.
Providers described numerous system- and patient-level
barriers that make diagnosing pediatric hypertension
extremely challenging. First, there is a lack of a system-
atic approach among providers to review blood pressure
values or clearly identified mechanisms to synthesize
previous blood pressure values that are necessary to
make a diagnosis. There are barriers related to provider
workflow including EHRS workflows and blood pres-
sure measurement.

Specifically, providers described inaccurate blood
pressure readings due to difficulty in measurement in
children who do not sit still, use of improper technique,
lack of proper equipment (wrong size cuff), and not
using a manual blood pressure machine when recheck-
ing abnormal values. These measurement issues are
related to problems with workflow in a busy clinical set-
ting, in that MAs may not have time to follow proper
technique and recheck values due to time constraints, as
well as a lack of adequate training in pediatric blood
pressure measurement.

Finally, lack of follow-up serves as a barrier in 2
ways. First, there are inadequate systems in place to
ensure that patients with abnormal blood pressure read-
ings have follow-up appointments scheduled and lack of
ability for providers to indicate which patients need fol-
low-up so they or clinic staff can make sure they return
when indicated. Second, even with systems in place to
ensure follow-up, many patients may not return to clinic
due to a variety of barriers or personal choices. The fol-
lowing quotations illustrate these barriers:

I sometimes ignore values that I’'m fairly certain are outside
a range or now that [the EHRS] tells me are outside the
range becauseanxiety and fear can cause those to be
elevated. . . . I sometimes look at it and go, “Mm,” and
don’t always create a system for circling back to check it at



Bello et al

another time to make sure that it’s not a real value that I
should be responding to.

Getting a blood pressure takes time and the medical
assistants are being asked to do more and more and more
and more things.

I would say one barrier is the medical assistants, there’s a lot
of turnover, so they don’t frequently alert me to a highly
abnormal blood pressure. I think technique might sometimes
be an issue. . . . [ have to retrain people constantly to say,
“Repeat the blood pressure if it’s above normal. Tell me if
it’s abnormal.” I’ve had medical assistants that literally just
didn’t put the number in because it was high.

I know a lot of offices don’t have even the appropriately-
sized cuffs . . .

If this is somebody that has borderline or pre-hypertension
that I would ask to come back in 2 weeks, I would say
probably about 25% of the patients I ask for follow-up in 2
weeks or a week to recheck blood pressure actually come
back.

Preferences for CDS Tools and Education. Providers
described the need for EHRS tools and educational
resources to help them more accurately diagnose, evalu-
ate, and manage pediatric hypertension. Many providers
felt the currently available resources within the EHRS
was helpful, as it provided a basic interpretation of a
blood pressure reading based on a patient’s age, height,
and gender. However, providers expressed a desire to
see additional features in a comprehensive CDS tool that
would allow for a clear display averaging previous
blood pressure values on the same screen as the current
blood pressure reading. While they want the values to be
synthesized and a diagnosis clearly labeled, they also
want the ability to interpret the results and record a diag-
nosis of elevated blood pressure or hypertension on their
own. As part of a comprehensive CDS tool, providers
expressed interest in standardized order sets to aid in
diagnostic evaluation including labs and referrals.
When asked about preferences for educational con-
tent, providers placed strong emphasis on evaluation of
secondary causes of pediatric hypertension, the integra-
tion of weight management into treatment for hyperten-
sion, reasons to refer to a specialist, and to a lesser
extent, pharmacological management. Providers pre-
ferred a webinar format, such as ECHO, for education
because it is both convenient and interactive, as opposed
to a recorded webinar or live training. Providers felt that
an essential component to overcome barriers to diagno-
sis of pediatric hypertension is to do a training for MAs
to address issues with measurement technique and
workflow. Finally, providers highlighted the need for

educational materials on lifestyle management, includ-
ing a healthy diet that should be disseminated to parents
of children as part of a comprehensive management
strategy. The following quotations illustrate preferences
for a CDS tool and education:

If they could make it [CDS tool] in a way that would not
overwhelm me. I think in that case when you choose your
value, like if you click on something, it has the blood
pressure and the interpretation and you create your
interpretation that says yes I agree, this is hypertension.

[Describing preferences for provider education] . . . get
together with . . . cardiology, nephrology, and talk about
what is it that they want us to do beforehand, and then we
could create custom lists around that.

I think giving a video conference or a webinar—would be
great, because it’s something that then you could access
regardless of where you are.

[Of content in provider education materials] . . . more on
the management pieces. When they need to be referred and
when they don’t need to be referred and they can be treated
in primary care.

If there was something to click on that said help with
management, yeah, it could be useful if it basically summed
up the CDC guidelines as opposed to you having to read the
whole article.

Discussion
Review of Key Findings

The findings from these interviews with pediatric provid-
ers at a CHC network in the Chicago area highlight an
awareness of the growing problem of childhood obesity
and lifestyle factors that directly affect their experience
with diagnosis and management of hypertension in a vul-
nerable population of children where access to subspe-
cialists may be limited by insurance type and lengthy wait
times due to comparative acuity of illness. Providers
described numerous barriers to accurate diagnosis of
pediatric hypertension that included both system- and
individual-level factors. Participants expressed valuable
insights into aspects of an intervention they believe would
improve their ability to accurately diagnose, evaluate, and
manage pediatric hypertension that included both staff
and provider education as well CDS in the EHRS. This
study harnessed input from providers to design staff and
provider educational programing and EHRS tools to
overcome barriers to accurate diagnosis and management
in this high-risk population with a growing prevalence of
essential hypertension. By integrating feedback from
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frontline providers who have firsthand experience with
the workflows in their care settings, the resulting process
improvements have the potential to improve the cardio-
vascular health of children and reduce long-term compli-
cations of hypertension. Findings from future studies
reporting on the outcomes of these interventions may pro-
vide knowledge that is generalizable to other practices
caring for similar populations and encountering similar
workflow challenges.

Consistency With What Is Already Known
About Practice and Attitudes

Our findings are consistent with prior research indicat-
ing that while there is an acknowledgement of increased
prevalence of hypertension, there is substantial variabil-
ity in the initial diagnostic evaluation of hypertensive
patients. Past studies indicate that only 7% of pediatri-
cians routinely start antihypertensive drug treatment for
hypertension, with 82% referring their hypertensive
patients to a specialist and 40% feeling uncomfortable
with evaluation and treatment.'® There is a well-known
gap in identifying children with mildly or moderately
elevated blood pressure,'” with technique in blood pres-
sure measurement cited as a major barrier to accurate
diagnosis."® Consistent with findings from prior studies,
participants in our study expressed the need to overcome
numerous barriers to collecting accurate blood pressure
measurements and increasing their knowledge of evalu-
ation and referral as well as the need for multiple accu-
rate blood pressure measurements to make a diagnosis.
Finally, multiple studies have demonstrated underdiag-
nosis of hypertension in practices as well as an acknowl-
edgement of the need to seamlessly integrate improved
processes into the clinical workflow to support provid-
ers in detecting abnormal blood pressures. "'

Though the challenges with improving rates of diag-
nosis have been known for some time, our study uncov-
ered important barriers to evaluation and management of
hypertension as well. Providers felt that their training,
and hence their priority in evaluating children with ele-
vated blood pressure, was to identify secondary causes of
hypertension (eg, renal artery disease). They expressed
unfamiliarity with the evaluation of essential hyperten-
sion. This is an important finding as it implies that curri-
cula that address hypertension at the residency level or in
continuing education programs ought to be revised.

The reluctance to prescribe medications was striking.
Given the significant prevalence of hypertension in chil-
dren, referring all children in whom pharmacotherapy is
indicated to specialists may not be feasible in a large city
like Chicago, let alone in other areas where specialist
resources are more limited. Providers expressed either

anxiety or hesitation about starting medication, as well
as the feeling that pharmacotherapy was outside the
scope of their practice. To overcome hesitation and to
incorporate pharmacotherapy into their management,
additional training with clear scenarios about when to
initiate, titrate, or switch medication for hypertension
are likely to be helpful. In addition, provider comfort
may be increased through the ability to obtain input
from specialists even when formal referral and co-man-
agement is not indicated.

Despite their reluctance to prescribe medications for
pediatric hypertension, even when indicated, the provid-
ers we interviewed readily embraced lifestyle changes
as an initial treatment strategy. Education about lifestyle
management was perceived as being necessary and
valuable. Specifically, the desire among clinicians for
education about how to promote lifestyle changes,
including improved nutrition, is consistent with the
well-documented lack of nutrition education in medical
training and poor knowledge of nutrition among physi-
cians generally.'**

Implications for Current Practice and
Contributions to Development of a
Multifaceted Intervention

Data from the semistructured interviews highlighted the
need for clinical skills improvements (including among
medical assistants), clinic workflows, provider work-
flows, clinical staff education, and improvement in
EHRS tools to enhance the resources available to accu-
rately diagnose elevated blood pressure in children.
Participants also highlighted the need for educational
materials that could be disseminated to parents of chil-
dren around lifestyle management, including healthy
nutritional practices. Based on findings from the pro-
vider interviews, we designed a novel multifaceted prac-
tice-based intervention to overcome barriers to accurate
diagnosis, evaluation, and management of pediatric
hypertension in this CHC network. The medical assis-
tant training, professional training, and CDS tool com-
ponents of the intervention are described below.

Medical Assistant Training. With MAs increasingly being
viewed as integral members of the care team and in many
cases being integrated in diverse patient care activities,”
maximizing the clinical skills of MAs has far-reaching
implications for improving the diagnosis of pediatric
blood pressure. Based on findings from these interviews,
a MA training program was conducted to address barriers
in accurate blood pressure measurements. This training
included an educational video collectively viewed by all
health center organization MAs involved in pediatric
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care regarding critical aspects of blood pressure mea-
surement including correct cuff size, position, and auto-
matic and manual measurements. Immediately following
the viewing of the educational video, on-site demonstra-
tion of proper technique with direct observation was con-
ducted for all participating MAs.

Participants in this training provided positive feed-
back regarding skills refinement in blood pressure mea-
surement. As a result of this new training program, clinic
administrators identified several themes that will inform
future training competencies for medical assistants in
this CHC network. A key theme was that pediatric spe-
cific training programs around obtaining vitals should
be part of competency assessments in health systems
where clinical staff apply their skills to both adult and
pediatric populations. Additionally, in settings where
automated blood pressure devices are used, periodic
training on retaining skills of manual blood pressure
measurement is necessary and should be encouraged.

Professional Training. Findings from specific questions
about the ECHO curriculum in the semistructured inter-
views guided the focus of the ECHO Chicago curriculum

for pediatric providers around blood pressure manage-
ment. Provider discomfort around medication manage-
ment for children with hypertension highlighted the need
for more education and reference materials to disseminate
evidence-based guidelines around treatment including
lifestyle modification and medication management where
appropriate. Providers desired education on how to effec-
tively counsel on lifestyle changes in the primary care set-
ting prior to and in addition to referral to specialists.
Because intensive nonpharmacological treatment is inte-
gral to preventing the negative long-term sequelae of
pediatric hypertension,’ increased education and avail-
ability of resources that address lifestyle and nutrition fac-
tors are essential for pediatric providers. The ECHO
curriculum on pediatric hypertension was created as part
of a larger curriculum on management of childhood obe-
sity. All health center clinicians have been encouraged to
enroll in the larger ECHO childhood obesity curriculum.
Previous studies focused on enhancing provider knowl-
edge highlight the need for a variety of learning activities
for providers.”? Consistent with this finding, the responses
from providers in this study highlighted the need for educa-
tional opportunities in addition to the ECHO curriculum
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Figures | and 2. Screen shots of clinical decision support tool created and integrated in the study clinic network’s EHRS
based on pediatric provider input from semi-structured interviews.

for providers that can be easily embedded in clinical work-
flows or with learning achievable in an efficient fashion. As
such, as part of this project, educational materials such as
power point presentations on best practices for blood pres-
sure management were disseminated through an online
community of CHC pediatric providers. Additionally, ref-
erence materials were created in order to efficiently, and
concisely communicate evidence based guidelines; these
were incorporated in the CDS.

Clinical Decision Support Tools. Past studies indicate that an
EHRS alone may not improve the diagnosis and manage-
ment of hypertension. Optimizing CDS tools, specifically
ones that integrate evidence at the point-of-care, may be
more useful in promoting adherence to evidence-based rec-
ommendations for blood pressure management.” In this
qualitative study, although providers indicated overall sat-
isfaction with existing EHRS-based tools, specifically cal-
culation of blood pressure percentiles based on a patient’s

gender, age, and height, there were gaps identified in the
current EHRS’ capabilities for diagnosing hypertension in
children. The most critical gap was an easy mechanism for
displaying and interpreting past blood pressure values such
that patients who meet diagnostic criteria are readily identi-
fied. The new CDS tool developed from providers’ input
during study interviews offers a view of the past 3 blood
pressure readings along with the average percentiles of the
past blood pressures. The new tool also offers enhanced
resources for provider and patient education pertaining to
lifestyle management. In response to providers’ desire for a
condensed resource or reference for management guid-
ance, a reference document was created to be made avail-
able within the CDS. Having such a reference material
readily available at the point of care has the potential to
minimize workflow challenges that require referring to
blood pressure management resources that are not native to
an EHRS system, such as externally available evidence-
based guidelines (see Figures 1 and 2).
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Limitations

This study has several limitations. First, is the relatively
small number of study participants. Despite our best
efforts to recruit a larger sample, only 8 of the 18 provid-
ers agreed to participate. However, the characteristics of
these 8 providers were representative of the pediatric
providers from the 5 practice locations within the clinic
network. Importantly, the diverse perspectives of the
participants yielded a rich data set from which we iden-
tified 3 important themes. However, the study findings
may not encompass the beliefs and/or workflow of all
providers working within the 13-location health center
network serving a diverse urban and suburban setting as
well as those who use the same EHRS but serve other
populations. In addition, these findings may not be gen-
eralizable to other clinic settings. Last, providers’ roles
and/or time working within the health center setting may
influence their responses as their familiarity of the
EHRS system, clinic workflows, or clinical subject mat-
ter may vary.

Conclusions

This study provides key insights into the barriers to diag-
nosis and management of pediatric hypertension in a vul-
nerable population with an increasing prevalence of
obesity, specifically knowledge gaps through medical
education and training on essential hypertension in chil-
dren. Other barriers include problems with clinic work-
flow that inhibit accurate blood pressure measurement
and interpretation, patient follow-up after abnormal read-
ings, and lack of comfort with pharmacological and life-
style management. To overcome these barriers, pediatric
providers desire additional education that will allow
them to address the health needs of their patient popula-
tion, with a specific focus on lifestyle management, as
well as a CDS tool to aid in diagnosis and management at
the point of care. These provider perspectives were used
to develop a novel multifaceted intervention that will be
implemented and tested in this CHC network.
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