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BACKGROUND: Only 38 % of young adults with hyper-
tension have controlled blood pressure. Lifestyle educa-
tion is a critical initial step for hypertension control. Pre-
vious studies have not assessed the type and frequency of
lifestyle education in young adults with incident
hypertension.
OBJECTIVE: The purpose of this study was to determine
patient, provider, and visit predictors of documented life-
style education among young adults with incident
hypertension.
DESIGN: We conducted a retrospective analysis of man-
ually abstracted electronic health record data.
PARTICIPANTS: A random selection of adults 18–39
years old (n=500), managed by a large academic practice
from 2008 to 2011 and whomet JNC 7 clinical criteria for
incident hypertension, participated in the study.
MAIN MEASURES: The primary outcome was the pres-
ence of any documented lifestyle education during one
year after meeting criteria for incident hypertension. Ab-
stracted topics included documented patient education
for exercise, tobacco cessation, alcohol use, stress
management/stress reduction, Dietary Approaches to
Stop Hypertension (DASH) diet, and weight loss. Clinic
visits were categorized based upon amodified established
taxonomy to characterize patients’ patterns of outpatient
service. We excluded patients with previous hypertension
diagnoses, previous antihypertensive medications, or
pregnancy. Logistic regression was used to identify pre-
dictors of documented education.
KEY RESULTS: Overall, 55 % (n=275) of patients had
documented lifestyle education within one year of inci-
dent hypertension. Exercise was the most frequent topic
(64 %). Young adult males had significantly decreased
odds of receiving documented education. Patients with a
previous diagnosis of hyperlipidemia or a family history of
hypertension or coronary artery disease had increased

odds of documented education. Among visit types, chron-
ic disease visits predicted documented lifestyle education,
but not acute or other/preventive visits.
CONCLUSIONS: Among young adults with incident hy-
pertension, only 55%had documented lifestyle education
within one year. Knowledge of patient, provider, and visit
predictors of education can help better target the develop-
ment of interventions to improve young adult health edu-
cation and hypertension control.
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INTRODUCTION

Hypertension is the leading cause of preventable death in the
United States.1 Among young adults (18–39 year olds),2 ap-
proximately 9 % of men and 7 % of women have hyperten-
sion, defined as having a systolic blood pressure ≥ 140 mmHg
or diastolic blood pressure ≥ 90 mmHg, taking antihyperten-
sive medication, or being told twice by a physician or other
medical professional that one has hypertension.3 Young adults
have lower hypertension control compared to ≥ 40 year olds;
the prevalence of control among young adults is only 38 %
compared to ≥ 50 % in middle-aged and older adults.2–4

The Seventh Report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure (JNC 7)5 and recent guideline updates6,7 iden-
tify lifestyle modifications as a critical first-line step to hyper-
tension control.5–7 Recommended lifestyle modifications in-
clude: weight loss in overweight and obese individuals, adop-
tion of the Dietary Approaches to Stop Hypertension (DASH)
plan, dietary sodium reduction, physical activity, and
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moderation of alcohol intake.5,8 Tobacco cessation is recom-
mended for overall cardiovascular risk reduction.5 Lifestyle
modifications are effective in improving hypertension con-
trol,9–11 reducing cardiovascular risk,12 and enhancing antihy-
pertensive medication efficacy.
Despite the benefits of lifestyle modifications, previous

research suggests that few middle-aged and older adults with
hypertension receive physician education, with most rates <
50 %.13–21 However, most previous studies are cross-sectional
with limited longitudinal follow-up; there are no studies
assessing lifestyle education in populations with incident hy-
pertension. The development of incident hypertension is an
important “teachablemoment”22 to educate about the adoption
and maintenance of lifestyle modifications. In a clinical envi-
ronment with competing time demands,23–25 an understanding
of lifestyle education patterns, as well as how visit types (i.e.,
acute, chronic, preventive) influence such education, are need-
ed to develop targeted hypertension interventions. Therefore,
the purpose of this study was to determine the presence of any
documented lifestyle education in an electronic health record
system for young adults with incident hypertension, and to
identify patient, provider, and visit predictors of receiving
documented education.

METHODS

Sample

This study was approved by the University of Wisconsin-
Madison Health Sciences Institutional Review Board with a
waiver of consent. For our sample, we first identified 18–39
year olds who met established criteria from the Wisconsin
Collaborative for Healthcare Quality (WCHQ)26,27 for being
“currently managed” in a large, Midwestern, multi-
disciplinary academic group practice between 1 January
2008 and 31 December 2011. Per WCHQ criteria, patients
had to have ≥ 2 billable office encounters in an outpatient,
non-urgent, primary care setting, or one primary care and one
office encounter in an urgent care setting (regardless of diag-
nosis code), in the 3 years prior to study enrollment, with at
least one of those visits in the prior 2 years.28 Patient records
were then evaluated for the first date that JNC 7 blood pressure
criteria for a hypertension diagnosis5 weremet. Blood pressure
eligibility criteria were based on electronic health record data:
a) ≥ 3 elevated outpatient blood pressure measurements (sys-
tolic blood pressure ≥ 140mmHg or diastolic blood pressure ≥
90 mmHg) from three separate dates, ≥ 30 days apart but
within a 2-year span5; or b) 2 elevated blood pressures (sys-
tolic blood pressure ≥ 160mmHg or diastolic blood pressure ≥
100 mmHg),29,30 ≥ 30 days apart but within a 2-year period.
The blood pressures did not need to be from billable encoun-
ters. If more than one blood pressure was taken at a visit, the
average was used.5 A total of 33,974 adults met both JNC 7
and WCHQ currently managed criteria (Fig. 1).

The 365 days prior to study enrollment was the “baseline
period” to assess patients’ baseline comorbidities and utiliza-
tion. To achieve a sample with incident hypertension, patients
were excluded if they had a diagnosis of hypertension in the
baseline based on the Tu criteria31,32 or a previous antihyper-
tensive medication prescription(s).31 Patients who were preg-
nant were excluded one year before, during, and one year after
pregnancy using a modified Manson approach.33 Applying
these exclusion criteria, 4,023 young adult patients met criteria
for incident hypertension and met guideline criteria for hyper-
tension management. From this population, 500 young adults
were randomly selected for manual electronic health record
abstraction. A sample size of 500 records was selected, to have
at least ten charts per predictor and at least 10 % of young
adults with incident hypertension34,35 to ensure a feasible and
clinically relevant study population.

Electronic Health Record Abstraction

Each face-to-face ambulatory visit that occurred within
one year (365 days) after a patient met criteria for
incident hypertension was manually abstracted. Histori-
cal visits used to determine eligibility were not abstract-
ed; they did not need to be billable encounters and
likely had limited documentation. Abstracted visits were
from the following clinics: Internal Medicine, Family
Medicine/Family Practice, Pediatrics/Adolescent Medi-
cine, Obstetrics/Gynecology, Cardiology, Endocrinology,
Nephrology, and Rheumatology. Specialties that included
potentially sensitive information (e.g., Infectious Dis-
ease, Psychiatry), Geriatrics, and clinics that did not
require blood pressure documentation at every visit
since 2007 (e.g., Allergy, Surgical specialties) were
excluded.
All clinical staff encounter notes (i.e., medical assistants,

nurses, nurse practitioners, physician assistants, educators,
physicians, resident/fellow trainees, etc.) and patients’ after-
visit instructions were manually abstracted to assess for any
documented education. Education topics included exercise,
alcohol use, stress management/stress reduction, DASH diet,
low salt/sodium, weight reduction, or tobacco cessation. Each
encounter was also assessed for general lifestyle terms (e.g.,
“heart-healthy changes”, “lifestyle changes”), notation of ed-
ucational handouts and/or websites provided, and/or patient
refusal of education. The presence/absence of a family history
of hypertension and/or premature coronary artery disease was
abstracted.36 The abstraction protocol was created by the
authors based on previously published methodology37,38 and
clinical expertise.
Two trained medical abstractors used a standardized ap-

proach to optimize reliability.39 A 10 % random re-
abstraction was performed after every 100 patients. Abstrac-
tors convened face-to-face at least bi-monthly to discuss re-
abstraction items with low reliability so that consensus could
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be reached. This approach resulted in inter-rater agreement of
> 95 % for 29 components, 85–94 % for two components, and
71–76 % for three components (i.e., general lifestyle term,
tobacco cessation, and family history). A consensus was
reached when the two abstractors did not agree.

Explanatory Variables

Patient-related explanatory variables to identify barriers
to hypertension education were obtained from clinical
and administrative data from the academic group prac-
tice, including: age, sex, marital status, baseline tobacco
use, body mass index (BMI), and JNC 7 hypertension
stage (Stage 1: 140–159/90–99 mmHg; Stage 2: ≥ 160/
100 mmHg). Patients’ comorbidities, including hyperlip-
idemia,40 diabetes mellitus,41 and a combined variable
of anxiety42 and/or depression43,44 were assessed using
established algorithms. Baseline study year was included
to assess secular trends in education documentation. We
used the Johns Hopkins Adjusted Clinical Group (ACG)
Case-Mix System (version 10.0) to assess morbidity burden
based on patient baseline age, gender, and disease patterns.45

Additional utilization measures included the total number of
clinic visits during the abstraction period.

Patients were assigned to the provider they saw most
frequently in outpatient face-to-face Evaluation & Man-
agement visits, as reported in professional service
claims.28 Models also included each provider’s specialty,
classified as Primary Care (Internal Medicine, Family
Practice/Family Medicine, Pediatrics/Adolescent Medi-
cine, Obstetrics/Gynecology) or Specialty Care (Endocri-
nology, Cardiology, Nephrology, Rheumatology), age,
and gender, which were obtained from the provider
group’s human resource office and/or the American
Medical Association (AMA) 2011 Masterfile data.
Visits were categorized using a modified established

taxonomy by Fenton et al.23 to characterize patients’
patterns of outpatient service. Each ICD-9 code from
the outpatient visits was categorized into one of seven
major diagnostic categories: acute diseases, chronic dis-
eases, symptoms and ill-defined conditions, mental ill-
nesses, vision and hearing disorders, dermatologic dis-
eases, and preventive care/pregnancy-related condi-
tions.23 Visits could be coded for multiple categories.
Given the study’s smaller sample size, the categories
were modified to include acute, chronic, and other.
Fenton defined a chronic disease as recurrent and lasting
for more than 3 months.23 The “other” category was
defined by merging the five sub-categories (symptoms

Figure 1. Study sample: enrollment and analysis. *WCHQ: Wisconsin collaborative for healthcare quality.
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and ill-defined conditions, mental illness, vision and hearing
disorders, dermatologic diseases, and preventive care).23

Statistical Analysis

Analyses were conducted using SAS 9.1.3 (SAS Institute,
Inc., Cary, NC) and Stata/MP 12.1 (StataCorp LP; College
Station, TX). Categorical variables were summarized using
percentages. Continuous variables were summarized using
means (SD). We compared patient, provider, and clinic visit
descriptive characteristics based on the presence of document-
ed education using Chi-square and Wilcoxon rank-sum tests.
Multivariable logistic regression models were estimated at two
levels: patient-level and visit-level. At the patient-level,
models estimated adjusted odds ratios (ORs) and 95 % confi-
dence intervals (CIs) for patient and provider predictors of
documented lifestyle education, with robust estimates of the
variance that account for clustering. In a sensitivity analysis,
logistic models were re-analyzed clustered on individual pro-
vider; the independent predictors did not differ (data not
shown). At the visit level, models were clustered by patient-
estimated odds ratios and 95 % confidence intervals for doc-
umented education by visit type (i.e., acute, chronic, other),
after adjusting for patient and provider factors.

RESULTS

Sample Characteristics

The majority of young adults (Table 1) with incident hyper-
tension were male (62 %), obese or morbidly obese (63 %),
and had a family history of hypertension and/or premature
coronary artery disease in a first-degree relative (53 %). Over-
all, 55 % (n=275) had at least one encounter with documented
lifestyle education during the one-year abstraction period.
There were a total of 396 different providers. There were
few referrals for separate visits to dieticians/nutritionists (n=
19; 3.8 %).
Among patients that received education, 50 % (n=138) had

less than or equal to two visits with education during one year
of follow-up, 24 % (n=66) had three to four visits, and 26 %
(n=71) had greater than or equal to five visits. Only four
(0.8 %) had documented refusal of lifestyle education. Com-
pared to adults without documented education (Table 1), those
with education were on average more likely to receive an
initial hypertension diagnosis and/or an initial antihyperten-
sive prescription during the study period, have a family history
of hypertension and/or coronary artery disease, a higher BMI,
and lower ACG risk index. Males were less likely to have
documentation than females. There were no significant differ-
ences in documented education between patient age, marital
status, race/ethnicity, tobacco use, hypertension stage, comor-
bidities, or provider specialty.

Among counseled patients (Fig. 2), exercise was the most
frequently documented topic (64 %), followed by low-fat/
other dietary topics (55 %). Examples of other dietary topics
include portion control and the Mediterranean diet. Among
current tobacco users, 71 % had documented cessation educa-
tion. Low sodium/DASH diet education was documented
among only 25 % of counseled young adults.

Patient, Provider, and Visit Predictors
of Documented Lifestyle Education

After adjustment (Table 2), in the patient-level model, predic-
tors of increased odds of documented education included a
family history of hypertension and/or premature coronary
artery disease (OR 1.96; 95 % CI 1.28–2.98) or baseline
hyperlipidemia (OR 2.25; 95 % CI 1.09–4.65). Males (OR
0.48; 95 % CI 0.29–0.80) had decreased odds of documented
education. Patients with the highest clinic visit tertile (≥ 5
visits) during the abstraction period had decreased odds of
documented education (OR 0.48; 95 % CI 0.27–0.86) com-
pared to those in the lowest tertile (≤ 2 visits). Patient age and
baseline study year were not significant predictors. In this
patient-level analysis, provider factors (age, specialty, and
sex) did not independently predict documented education.
Visit-level analyses (Table 3) evaluated the effect of visit

type on documented education. After adjustment, chronic
disease visits demonstrated higher odds of documented life-
style education (OR 2.36; 95 % CI 1.68–3.32) compared to
acute or other visits. Patient predictors identified in the patient
model (Table 2) remained significant in visit analysis. At the
visit level, Primary Care visits, compared to subspecialty
visits, had increased odds of documented lifestyle education,
and providers in the highest age tertile had lower odds of
documented education.

DISCUSSION

To our knowledge, this is the first study to evaluate the
documentation of lifestyle education in the electronic health
record among young adults with incident hypertension.
Among the 500 young adults, only 55 % (n=275) had any
documented hypertension education within one year of meet-
ing criteria for incident hypertension; 23 % (n=115) received
an initial hypertension diagnosis and/or an initial antihyper-
tensive prescription within one year. Overall, 22 % (n=110)
did not have any documentation (i.e., lack of documented
education, diagnosis, and treatment), emphasizing a lack of
hypertension awareness.
Previous studies documented some providers’ hesitancy to

prescribe potentially lifelong antihypertensive medication.46

Therefore, we hypothesized that within one year, young adults
that did not receive a hypertension diagnosis or
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antihypertensive medication would receive lifestyle education.
Our results highlight that, in contrast, a significant number of
young adults do not have any documented management of
their hypertension, while others receive a hypertension diag-
nosis with lifestyle education (+/- pharmacotherapy). This gap

in care between young adults likely contributes to low hyper-
tension control.
Our demographics demonstrated that young adult males are

more likely to have hypertension compared to females, similar
to the National Health and Nutrition Examination Survey

Table 1. Patient, Physician, and Visit Characteristics by Documentation of Lifestyle Modification Education

By presence of documented lifestyle education

Total
population
N=500

Education not
documented
N=225 (45 %)

Education
documented
N=275 (55 %)

p value

BASELINE PATIENT CHARACTERISTICS
Age, years, m (SD) 32 (5.5) 32 (5.5) 32 (5.6) 0.62
Patient age tertiles, n (%) 0.88

Lowest tertile (≤ 30 years old) – 84 (37) 102 (37)
Middle tertile (31–35 years old) – 66 (29) 86 (31)
Highest tertile (≥ 36 years old) – 75 (33) 87 (32)

Male sex, n (%) 310 (62) 155 (69) 155 (56) 0.004
Marital status, n (%) 0.94

Married/partnered 228 (46) 103 (46) 125 (45)
Not married 272 (54) 122 (54) 150 (55)

Race/ethnicity, n (%) 0.91
White 410 (82) 184 (82) 226 (82)
Non-white 90 (18) 41 (18) 49 (18)

Tobacco use, n (%) 0.73
Current tobacco use 126 (25) 55 (24) 71 (26)
Non-smoker/former smoker 374 (75) 170 (76) 204 (74)

Family history of hypertension or premature CAD, n (%) 263 (53) 95 (42) 168 (61) < 0.001
BMI, kg/m2, m (SD) 32 (8.0) 32 (8.1) 33 (8.0) 0.02

BMI < 30 kg/m2, n (%) 187 (37) 94 (42) 93 (34) 0.07
BMI ≥ 30 kg/m2, n (%) 313 (63) 131 (58) 182 (66) 0.07

JNC 7 stage of hypertension at baseline,* n (%) 0.06
Stage 1: 140–159/90–99 mmHg 392 (78) 185 (82) 207 (75)
Stage 2: ≥ 160/≥ 100 mmHg 108 (22) 40 (18) 68 (25)

Baseline comorbid conditions, n (%)
Hyperlipidemia 47 (9.4) 15 (6.7) 32 (12) 0.06
Diabetes mellitus 21 (4.2) 11 (4.9) 10 (3.6) 0.49
Anxiety and/or depression 130 (26) 55 (24) 75 (27) 0.47

Received initial HTN diagnosis during study period, n (%) 115 (23) 19 (8.4) 97 (35) < 0.001
ACG† score, young, m (SD) 1.0 (1.2) 1.2 (1.4) 0.92 (0.95) 0.04
ACG† risk score quartiles, n (%) 0.03

Lowest quartile (< 0.44) ─ 49 (22) 79 (29)
Second quartile (0.45–0.71) ─ 61 (27) 63 (23)
Third quartile (0.72–1.1) ─ 48 (21) 75 (27)
Highest quartile (> 1.1) ─ 67 (30) 58 (21)

BASELINE PROVIDER CHARACTERISTICS
Female, n (%) 223 (45) 84 (37) 139 (51) 0.008
Specialty providing majority of ambulatory care, n (%) 0.10

Primary care‡ 438 (88) 191 (85) 247 (90)
Specialty care§ 62 (12) 34 (15) 28 (10)

Provider age, m, (SD) 44 (11) 46 (11) 43 (11) 0.009
Provider age tertiles, n (%) 0.02

Lowest tertile (≤ 38 years old) ─ 59 (26) 94 (38)
Middle tertile (39–50 years old) ─ 71 (32) 78 (28)
Highest tertile (≥ 51 years old) ─ 77 (34) 68 (25)

ABSTRACTED VISIT CHARACTERISTICS
Tertiles of E&M visits in abstraction period, n (%) 0.006
Lowest tertile (≤ 2 visits) 221 (44) 83 (37) 138 (50)
Middle tertile (3–4 visits) 124 (25) 58 (26) 66 (24)
Highest tertile (≥ 5 visits) 155 (31) 84 (37) 71 (26)

Visit type,‖ n (%)
Acute care only 203 (15) 91 (19) 112 (13) 0.001
Chronic care only 153 (11) 47 (9.6) 106 (12) < 0.001
Other care (including preventive visits) 386 (28) 176 (36) 210 (24) < 0.001
Mixed (acute/chronic/other) 633 (46) 172 (35) 461 (52) 0.001

N numerator; % percentage; m mean; SD standard deviation; CAD coronary artery disease; BMI body mass index; kg/m2 kilograms per meters
squared; mmHg millimeters Mercury
*JNC 7 stage of hypertension = severity of blood pressure elevation at study entry, †ACG = Adjusted Clinical Group Case-Mix Assessment System, ‡

Among the 500 young adults, there were 396 different providers (n=15 nurse practitioners, n=381 physicians). Among the 381 physicians, Primary
Care included Internal Medicine (35.7 %), Family Practice/Family Medicine (57.2 %), Obstetrics/Gynecology (2.4 %), Pediatrics/Adolescent Medicine
(1.6 %), §Among the 381 physicians, Specialty Care = Endocrine (1.0 %), Cardiology (0.8 %), Nephrology (0.8 %), Rheumatology (0.5 %) ‖N = 1,375
(three visits were not categorized)
Bold = significant to p<0.05
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(NHANES).3 However, despite a higher prevalence of hyper-
tension among males, females were 33 % more likely to have
documented education. Our findings conflict with studies
conducted in predominantly older adults, which demonstrate
either no significant differences in lifestyle education accord-
ing to patient gender, or that males are more likely to receive
weight loss education compared to females.18,47 We addition-
ally found that provider gender was not an independent pre-
dictor of documented education. The influence of provider
gender on documented education is unclear. Studies have
demonstrated no significant difference in education among
provider gender; in other studies, female providers deliver
more gender-specific preventive services.48–50 Overall, our
results may reflect gender differences in young adult patient
initiatives for lifestyle modifications.
Among patients that received education, exercise and to-

bacco cessation were the most frequent topics. We previously
demonstrated that current tobacco use decreased the likelihood
of receiving a new hypertension diagnosis by 24 %.31 Per this
current study, the majority of current tobacco users with inci-
dent hypertension are receiving cessation education. However,
hypertension follow-up visits are needed for continued educa-
tion and guideline-based care.5 In our study, only 25 % of
counseled patients received DASH diet education. This may
reflect our population’s demographic composition (18 % non-
White). Although guidelines recommend sodium reduction for
all hypertensive patients, the low-sodium/DASH plan has
demonstrated greater blood pressure reduction in African-
Americans.5 Our providers’ focus on weight reduction and
low-fat diets likely reflects high obesity rates.
We demonstrated important positive and negative patient

predictors of documented lifestyle education. Young adults
with hyperlipidemia or a family history of hypertension/
premature coronary artery disease each demonstrated

significantly increased odds of documented education. Piette
and Kerr51 found that concordant comorbid conditions (e.g.,
dyslipidemia, hypertension) may positively influence
guideline-based treatment. Patients with concordant risk fac-
tors are more likely to have hypertension education.18 In our
study, the presence of diabetes mellitus, although a concordant
condition, was not a significant predictor; this may be due to a
smaller sample size (4.2 % of total population). Young adults
in the highest visit tertile (≥ 5 visits) had a 27 % lower
likelihood of documented education. This likely reflects pa-
tients with multiple complex conditions resulting in frequent
visits with competing demands.52

Chronic disease management visits were more likely to have
documented lifestyle education compared to acute or other
(including Preventive) visits. This supports our discussion above
that some concordant diagnoses are associated with greater
guideline-based care. In previous research among adolescents
(11–21 year olds), more diet and exercise education occurred
during acute visits compared to well-care visits.53 We were able
to examine all visit types (acute, chronic, and other). Almost
50 % of our population had mixed visit types (acute +/- chronic
+/- other), again highlighting the likelihood of competing de-
mands. Visits with lifestyle education have demonstrated longer
mean visit lengths.14 Stange et al. concluded that one minute is
the realistic average amount of time primary care providers have
to commit to prevention education in a typical office visit.54

Given previously reported obesity trends in the United States55

and in this population, young adults with hypertension will
likely have more than one cardiovascular risk factor, requiring
recurrent lifestyle education for multiple comorbidities. Inter-
ventions including team-based care may address competing
clinical demands and improve lifestyle education.56

Despite their limitations, narrative notes by healthcare pro-
viders have been a primary source of information on providing

Figure 2. Percentage of 18–39 year olds with incident hypertension receiving documented lifestyle education by topic (among counseled patients,
n=275). *Tobacco cessation education was only among current tobacco users, †Other Diet: Examples include low fat, low cholesterol,

Mediterranean diet, etc., ‡DASH=Dietary Approaches to Stop Hypertension diet, §General lifestyle=education mentioned in electronic health
record, details unknown.
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lifestyle education.57 However, relying solely on medical
record documentation can result in falsely low true
counseling rates; for example, providers only using ver-
bal education without documentation would not be cap-
tured. To improve our sensitivity, we abstracted all
documentation from physician and non-physician pro-
viders (e.g. registered nurses, medical assistants) during
the encounter. Although our measure of lifestyle
counseling may under-report the true prevalence, patient
characteristics will likely not differ, and thus our pre-
dictors of counseling are likely valid. Any counseling

prior to meeting study eligibility would not have been
captured. However, historical visits were up to two
years prior to study entry, and would not reflect docu-
mented management of young adults after meeting hy-
pertension diagnostic criteria.
Although this study included a single Midwestern

healthcare system, it is one of the ten largest physician
practice groups in the United States. The inclusion of
patient demographic, comorbidity, and utilization data,
as well as provider and clinic data, improves the gener-
alizability and clinical applicability of our data. Howev-
er, since only 12 % of patients were treated by special-
ists, this data may be more applicable to Primary Care.
Although ambulatory blood pressures were not available

Table 2. Adjusted Odds Ratios and 95 % Confidence Intervals for
Patient and Provider Predictors of Documented Lifestyle Education

for the Patient in the Measurement Year

Variable Adjusted OR
(95 % CI)

p value

PATIENT FACTORS
Patient age tertiles

Lowest tertile (reference) 1.00 ─ ─
Middle tertile 1.09 (0.65–1.83) 0.76
Highest tertile 0.94 (0.55–1.61) 0.82

Male sex 0.48 (0.29-0.80) 0.005
Race/ethnicity

White (reference) 1.00 ─ ─
Non-white 0.93 (0.53–1.61) 0.79

Marital status
Married (reference) 1.00 ─ ─
Not married 0.83 (0.53–1.28) 0.40

Tobacco Use
Non-smoker/former smoker
(reference)

1.00 ─ ─

Current tobacco use 1.39 (0.85–2.28) 0.19
BMI

BMI < 30 kg/m2 (reference) 1.00 ─ ─
BMI ≥ 30 kg/m2 1.35 (0.88–2.06) 0.17

Family history HTN or CAD 1.96 (1.28–2.98) 0.002
Baseline comorbid conditions

Hyperlipidemia 2.25 (1.09–4.65) 0.03
Diabetes mellitus 0.45 (0.14–1.49) 0.19
Anxiety and/or depression 1.24 (0.74–2.07) 0.41

ACG* risk score quartiles
Lowest quartile (reference) 1.00 ─ ─
Second quartile 0.67 (0.36–1.24) 0.20
Third quartile 0.91 (0.46–1.83) 0.79
Highest quartile 0.65 (0.31–1.38) 0.27

JNC 7 stage of hypertension†

Stage 1: 140–159/90–99 mmHg
(reference)

1.00 ─ ─

Stage 2: ≥160/100 mmHg 1.34 (0.80–2.26) 0.27
Tertiles of E&M visits in abstraction period

Lowest tertile (reference) 1.00 ─ ─
Middle tertile 0.67 (0.38–1.17) 0.16
Highest tertile 0.48 (0.27–0.86) 0.01

PROVIDER FACTORS
Female provider sex 0.94 (0.59–1.51) 0.81

Provider specialty
Primary care 1.64 (0.93–2.89) 0.09
Subspecialty (reference) 1.00 ─ ─

Provider age tertile
Lowest tertile (reference) 1.00 ─ ─
Middle tertile 0.66 (0.40–1.08) 0.10
Highest tertile 0.62 (0.37–1.03) 0.07

OR odds ratio; CI confidence interval; BMI body mass index; kg/m2

kilograms per meters squared; HTN hypertension; CAD coronary artery
disease; mmHg millimeters Mercury; E&M Evaluation & Management
*ACG = Adjusted Clinical Group Case-Mix Assessment System
†JNC 7 stage of hypertension = severity of blood pressure elevation at
study entry
Bold = significant to p<0.05

Table 3. Adjusted Odds Ratios and 95 % Confidence Intervals for
Documented Lifestyle Education for the Visit in the Measurement

Year

Variable Adjusted OR
(95%CI)

p value

VISIT TYPE
Acute care visit 1.33 (0.96–1.85) 0.09
Chronic care visit 2.36 (1.68–3.32) < 0.001
Other care visit 1.22 (0.86–1.73) 0.27

PATIENT FACTORS
Patient age tertiles

Lowest tertile (reference) 1.00 ─ ─
Middle tertile 1.32 (0.74–2.37) 0.35
Highest tertile 1.00 (0.56–1.79) 1.00

Male sex 0.28 (0.15-0.51) < 0.001
Tobacco use

Non-smoker/former smoker
(reference)

1.00 ─ ─

Current Tobacco Use 1.61 (0.90–2.86) 0.11
BMI

BMI < 30 kg/m2 (reference) 1.00 ─ ─
BMI ≥ 30 kg/m2 1.34 (0.81–2.19) 0.25

Family history HTN or CAD 1.87 (1.16–3.00) 0.01
ACG* risk score quartiles

Lowest quartile (reference) 1.00 ─ ─
Second quartile 0.76 (0.36–1.60) 0.47
Third quartile 0.93 (0.42–2.06) 0.86
Highest quartile 0.78 (0.35–1.77) 0.56

JNC 7 stage of hypertension†

Stage 1: 140–159/90–99
mmHg (reference)

1.00 ─ ─

Stage 2: ≥ 160/100 mmHg 1.47 (0.78–2.79) 0.23
Tertiles of E&M visits in abstraction period

Lowest tertile (reference) 1.00 ─
Middle tertile 0.65 (0.35–1.23) 0.19
Highest tertile 0.34 (0.16–0.71) 0.004

PROVIDER FACTORS
Provider female sex 0.86 (0.50–1.50) 0.60
Provider specialty
Primary care 2.08 (1.05–4.10) 0.04
Subspecialty (reference) 1.00 ─ ─

Provider age tertile
Lowest tertile (reference) 1.00 ─ ─
Middle tertile 0.62 (0.34–1.11) 0.11
Highest tertile 0.54 (0.30–0.95) 0.03

OR odds ratio; CI confidence interval; kg/m2 kilograms per meters
squared; HTN hypertension; CAD coronary artery disease; mmHg
millimeters Mercury; E&M Evaluation & Management
*ACG = Adjusted Clinical Group Case-Mix Assessment System
†JNC 7 stage of hypertension = severity of blood pressure elevation at
study entry
Bold = significant at p<0.05
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to confirm the diagnosis of hypertension, lifestyle edu-
cation is widely applicable for the prevention and treat-
ment of hypertension. During our study, education
reminders/check boxes were not embedded in the elec-
tronic health record to support education documentation.
Yet, our findings are consistent with previous studies
using video recordings and direct research nurse obser-
vations that also demonstrated sub-optimal education
rates (9–77 %).47,58 Other potential limitations include
recall bias and documentation variability; however, pre-
vious studies with survey data and manual paper chart
abstraction13 are subject to similar bias,59,60 and audio
recording14 has its own limitations.57 In addition, we did
not examine the frequency of documentation between
physicians and non-physicians (e.g., nurse practitioners/
physician assistants). This study could not evaluate ed-
ucation quality, but highlights common topics primary
care providers discuss with young adults. Qualitative
analysis is needed to evaluate providers’ self-efficacy
in young adult education.

CONCLUSIONS

Among young adults with incident hypertension, only 55 %
had documented lifestyle education. Patient, provider, and
visit characteristics predict documented education. Healthcare
system interventions empowering additional clinical staff for
health coaching and lifestyle education may address some of
these barriers.
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