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Background: Little is known about patient factors associated with the provision of hypertension care as
recommended by JNC 7.
Methods: We conducted a retrospective chart review (n ⴝ 150) to compare documented provision of
items recommended by JNC 7 with various patient factors, using a 15-point scoring tool (0% to 100%).
Results: The overall documentation of JNC guideline-recommended care was 78.3%. There was a
significant effect of marital status; married patients received more guideline-recommended care than
unmarried patients (80.4% vs 74.4%; P ⴝ .02). Men received more guideline-recommended care than
women (80.7% vs 76.4%; P ⴝ .02). Multivariate analysis revealed that Medicaid patients had 7.1% lower
rates of guideline-recommended care than patients with other insurance (P ⴝ .05). There was no significant difference in guideline-recommended care based on race/ethnicity; however, racial/ethnic disparities were identified for certain individual standards.
Conclusions: Hypertension care in 2013 at an academic family medicine center was, for the most
part, in agreement with guidelines; however, provision of some items varied based on sex, marital status, and insurance. Awareness of these predictors may help improve the implementation of guidelines,
particularly relevant given the recent release of JNC 8. (J Am Board Fam Med 2015;28:97–104.)
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Hypertension is the most common adult primary
care diagnosis in America1 and is a major contributor to cardiovascular mortality and morbidity. Deﬁned by the JNC 7 guidelines as systolic blood
pressure ⱖ140 mmHg and/or diastolic blood pressure ⱖ90 mmHg, hypertension has a high prevalence among the US population.2 Approximately
29.1% of adults aged 18 and older were diagnosed
with hypertension from 2011 to 2012. Among these
patients, the rate of blood pressure control was only
51.9%.3 The number of patients with hypertension
is projected to increase because of the aging pop-
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ulation and the obesity epidemic, with which hypertension is inexorably tied.4
In addition to its high prevalence, hypertension
also has drawn attention for its contribution to
increasing health care costs. Undertreatment of hypertension generated approximately $13 billion in
additional costs in 2009,5 with an additional $23.6
billion lost because of hypertension-driven losses in
productivity.4 Hypertension’s pervasiveness, costs,
and strong relationship to mortality and morbidity
have made it a major national health objective. The
Healthy People 2020 program calls for a reduction in
prevalence to 26.9% (heart disease and stroke
(HDS)-5) and an increase in the rate of blood pressure control to 61.2% (HDS-12).6
Disparities in hypertension diagnoses among the
US population have been well documented.7 Prevalence is highest among non-Hispanic black adults
(42.1%), followed by non-Hispanic white adults
(28.0%), Hispanic adults (26.0%), and non-Hispanic Asian adults (24.7%).3 Non-Hispanic white
adults have the highest rate of blood pressure con-
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ORIGINAL RESEARCH

Methods
The scoring criteria used in this study were adapted
from a tool speciﬁcally developed to assess the
documentation of hypertension care based on JNC
7 in 4 domains: (1) diagnosis, (2) pharmacological
therapy, (3) follow-up care, and (4) laboratory
monitoring.11 Modiﬁcations were made to focus on
those guidelines based on speciﬁed evidence as opposed to those based on expert opinion. Recommendations for which JNC 7 did not provide speciﬁc references (eg, recommended frequency of
follow-up visits) were excluded from our scoring
tool. In addition, pharmacological criteria were
condensed from 7 criteria to 2—monotherapy and
combination therapy—to better reﬂect JNC 7
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treatment algorithms.2 These changes resulted in a
15-point scoring tool that was used to score the
documentation of hypertension treatment in 2013
for each subject (Table 1). In the diagnosis, pharmacological therapy, and laboratory monitoring
domains, each criterion was scored only once across
all visits as either met (1), unmet (0), or not applicable (9). In the follow-up domain the “lifestyle
modiﬁcation” criterion was scored as met (1) if it
was met during ⱖ50% of visits and unmet (0) if it
was met at ⬍50% of those visits. The “uncontrolled hypertension” criterion was scored as unmet
(0) if there was any instance at which an ofﬁce
blood pressure measurement ⱖ140/90 mmHg was
not addressed in the progress note. If an ofﬁce
measurement exceeded this benchmark but mention was made of home readings that were at goal,
Table 1. Documentation of Care Recommended By JNC 7
Criteria

Weight

Diagnosis
1. Cardiovascular risk factors
2. Identiﬁed blood pressure goal
3. BP goal was communicated to the
patient, verbally or in writing
Pharmacology
4. Monotherapy where appropriate (stage I
HTN)
5. Combination therapy where appropriate
(stage II HTN or stage I HTN with
comorbidities)
Follow-up
6. Absence of BP control noted whenever
ofﬁce BP measurements exceed 140/90
mm Hg
7. Lifestyle modiﬁcations discussed during
at least 50% of encounters
Laboratory monitoring
8. Fasting lipid panel measured within past
12 months
9. Patients with diabetes mellitus and/or
chronic kidney disease screened for urine
albumin within past 12 months
10. Serum creatinine measured within past
12 months
11. Blood glucose measured within past 12
months
12. Hematocrit measured within past 12
months
13. Serum potassium measured within past
12 months
14. Serum calcium measured within past 12
months
15. EKG measured at any point in the past

1
1
1

2
2

1

1

2
2

2
2
1
1
1
2

BP, blood pressure; EKG, electrocardiogram; HTN, hypertension.
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trol (53.9%) compared with non-Hispanic black
adults (49.5%), Hispanic adults (46.5%), and nonHispanic Asian adults (46.0%).3 Access to health
insurance also seems to play a role; uninsured
adults have a lower rate of blood pressure control
(27.9%) compared with adults with private (50.6%)
or public (60.2%) insurance.8 These variations in
disease burden underscore the importance of targeting vulnerable groups to achieve populationwide improvements in hypertension outcomes.
The use of evidence-based guidelines like JNC 7
has been identiﬁed as crucial for achieving blood
pressure goals.4 The implementation of these guidelines has yielded mixed results, however, as evidenced
by previous studies.9 There are numerous roadblocks
to providing guideline-recommended care, including
a lack of provider familiarity/awareness; disagreement
with guidelines; therapeutic inertia; provider attitudes, such as a lack of self-efﬁcacy and a lack of
outcome expectancy; and patient resistance to recommendations.10 The role of patient factors driving
guideline-inconsistent care has not been fully elucidated, however, and little is known about the relationship between patient factors and the provision of
JNC-recommended care.
We hypothesized that there are disparities along
racial/ethnic lines, with increased documented
JNC-recommended care for non-Hispanic white
patients than for non-Hispanic black and Hispanic
patients. Our study makes use of a scoring tool
developed and used to evaluate care based on JNC
guidelines11 to assess patient factors that are predictive of documented consistency with JNC 7 recommendations.

Subjects
All patients with a current diagnosis of hypertension seen at the University of South Florida Family
Medicine clinics during the period January 1 to
December 18, 2013, were identiﬁed using the clinic’s electronic health record system (Allscripts),
which contained all relevant medical information.
The clinic, part of an academic health center, includes 9 board-certiﬁed attending family physicians
and 2 full-time physician assistants. Medical students are regularly present in the clinic; however,
there are no residents. There are approximately
23,000 visits to the clinic annually. The patient
population from which subjects were selected is
70.7% non-Hispanic white, 14.8% non-Hispanic
black, and 10.9% Hispanic.
To better assess possible racial/ethnic disparities in
care, subjects were ﬁrst stratiﬁed by race/ethnicity
(non-Hispanic white, non-Hispanic black, Hispanic)
and placed in random order. Subjects then were
screened for eligibility based on a set of predetermined inclusion and exclusion criteria (Table 2). To
be included, subjects needed to have a minimum of
3 visits to the family medicine clinic in 2013 and be
an established patient of the clinic, with at least 1
visit per year for each of the past 3 years, based on
the Current Procedural Terminology deﬁnition for
an established patient. A total of 50 subjects from
each racial/ethnic group were included, for a total
Table 2. Eligibility Criteria
Inclusion

Exclusion

Age at least 21 years
Diagnosed with hypertension
Established patient (deﬁned by at least
1 visit/year for the past 3 years)
At least 3 visits in 2013
Evidence of hypertensive emergency
Myocardial infarction in the past 6 months
Heart failure
Unstable angina
Serious renal disease (ie, CKD stage IV
and V, renal failure) or hepatic disease
Pregnancy
Dementia/cognitive impairment

CKD, chronic kidney disease.
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sample size of 150 subjects. This study oversampled
non-Hispanic black and Hispanic patients to maximize statistical power about potential health disparities.
Data Collection
Data were collected from a retrospective chart review of electronic medical records. Once a patient
chart was identiﬁed, all visits to the family medicine
clinic in 2013 were considered eligible for data
collection. Data regarding hypertension care were
extracted using the aforementioned scoring tool.
Selected demographic variables, including race,
ethnicity, education, marital status, and insurance
type, also were recorded. Information regarding
the degree of patient interaction with the clinic,
including the number of years the patient had been
in the practice, the number of ofﬁce visits to the
family medicine clinic in 2013, and the continuity
of their care, was collected. Continuity of care was
evaluated using the Usual Provider Continuity Index, similar to other studies.13 Overall scores measuring documentation of guideline-recommended
care were calculated for each patient by adding the
scores for each applicable criteria and dividing by
the total possible score for that patient (potential
range, 0% to 100%).
Data Analysis
Student t tests, 2 tests, Pearson correlation coefﬁcients, and analysis of variance were used to compare scores across patient and clinical characteristics. Documentation of certain individual JNC 7
items also was assessed to determine potential racial/ethnic disparities in the documented provision
of particular recommendations. Multivariable linear regression using the least squares method was
used to determine independent predictors of documentation of guideline-recommended care. A
stepwise variable selection algorithm was used to
create the most parsimonious model. All P values
are 2-tailed, and ␣ was set at 0.05. SAS statistical
software 9.3 (SAS Institute Inc., Cary, NC) was
used in the analysis.

Results
Subjects
There were 83 women and 67 men. The average
age was 64.7 years (standard deviation [SD], 12.7
years). The average time spent as a patient of the
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the criterion was scored as met (1) to account for
the relatively high prevalence of white coat hypertension.12 Selected criteria deemed important to
hypertension care were assigned a weight of 2, as
determined by the developers of the scoring tool.11

Documentation of JNC 7–Recommended Care
Overall documentation of JNC 7–recommended
care was high, with a mean score of 78.3% (SD,
12.4%). Scores for individual JNC 7 goals were
typically moderate or high, with some exceptions
(Table 3). For instance, documentation of cardiovascular risk factors such as diabetes, elevated cholesterol, obesity, tobacco use, and family history
was completed for 96.7% of patients.
Scores were lower for other JNC 7 recommendations. Documented blood pressure goals were
explicitly identiﬁed for only 18.7% of patients.
Documentation that the goal had been given to the
patient verbally or in writing existed for only 10.7%
of patients.
The documentation of JNC-recommended
pharmacological treatment was high. All patients
Table 3. Documentation Scores for Individual Criteria
Criteria
Items evaluated once during the entire
audit period
Cardiovascular risk factors
Identiﬁed BP goal
BP goal communicated to patient
Patient is treated with monotherapy
when appropriate (stage 1 HTN)
Patient is treated with combination
therapy when appropriate (stage 2
HTN or stage 1 HTN with
comorbidities)
Fasting lipid proﬁle*
Patients with diabetes or CKD
screened for urine albumin*
Serum creatinine*
Blood glucose*
Hematocrit*
Serum potassium*
Serum calcium*
EKG performed at any point
Items evaluated during multiple visits
Absence of BP control mentioned in
progress note when applicable
Discussion of lifestyle modiﬁcation
documented for at least 50% of
visits in audit period

Documentation
Score, % (n/N)

96.7 (145/150)
18.7 (28/150)
10.7 (16/150)
100.0 (67/67)
97.7 (83/85)

92.6 (138/149)
68.8 (53/77)
96.7 (145/150)
96.7 (145/150)
69.8 (104/149)
96.7 (145/150)
96.7 (145/150)
78.0 (117/150)
88.7 (63/71)
22.0 (33/150)

*Measured within the past 12 months.
BP, blood pressure; CKD, chronic kidney disease; EKG, electrocardiogram; HTN, hypertension.
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for whom monotherapy was indicated (ie, stage I
hypertension without compelling indications) were
prescribed that regimen. When a multidrug regimen was indicated because of stage II hypertension
and/or compelling indications, 97.7% of patients
were prescribed that regimen.
JNC-recommended laboratory monitoring practices were well documented in the charts, although
there was some variability. Scores were highest for
serum creatinine (96.7%), blood glucose (96.7%),
serum potassium (96.7%), and serum calcium
(96.7%). Fasting lipid proﬁles were documented
for 92.6% of patients. JNC recommendations with
the lowest degree of documentation were electrocardiography (EKG) (78.0%) and hematocrit
(69.8%) and microalbumin tests for patients with
diabetes and/or chronic kidney disease (68.8%).
In the follow-up domain, providers documented
that hypertension was uncontrolled in 88.7% of
cases in which ofﬁce blood pressure readings exceeded 140/90 mmHg. However, documentation
that patients were counseled on lifestyle modiﬁcations at ⬎50% of their visits was identiﬁed for only
22% of patients.
Predictors of Documentation of JNC-Recommended
Care: Marital Status, Sex, and Insurance
There was a signiﬁcant difference in documented
JNC-recommended care based on marital status;
married patients differed signiﬁcantly from all
other patients (P ⫽ .002, analysis of variance). Documentation of JNC-recommended care was higher
for married patients (80.4%; SD, 7.3%) than unmarried patients (74.4%; SD, 17.6%) (P ⫽ .02).
Documented JNC 7– consistent care was lowest for
single patients (72.4%; SD, 19.5%). We also found
a signiﬁcant difference based on sex. Documentation of JNC-recommended care was 76.4% (SD,
15.0%) for women and 80.7% (SD, 7.4%) for men
(P ⫽ .02) (Table 4).
Disparities: Race/Ethnicity
Overall documentation of JNC-recommended care
did not differ signiﬁcantly across different racial/
ethnic groups. Non-Hispanic white patients had
similar rates of documented guideline-recommended care (76.9%; SD, 14.5%) compared with
non-Hispanic black patients (77.9%; SD, 12.5%)
and Hispanic patients of any race (80.1%; SD,
9.7%). Additional analysis was conducted to assess
whether there were disparities with regard to se-
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clinic was 8.3 years (SD, 4.6 years), and patients had
an average of 4.5 visits (SD, 2.0 visits) to the clinic
in 2013.

Continuous Data
Age (years), mean (SD)
Years in practice, mean (SD)
Visits in 2013, mean (SD)
Continuity of care, mean
(SD)‡
Race/ethnicity
Non-Hispanic white
Non-Hispanic black
Hispanic (any race)
Sex
Female
Male
Marital Status
Single
Married
Divorced/widowed
Insurance
Private
Medicare
Medicare Advantage
Medicaid

Values*
64.7 (12.7)
8.3 (4.6)
4.5 (2.0)
0.8 (0.2)

Documentation
Scores (%)†
—
—
—
—

33.3 (50/150)
33.3 (50/150)
33.3 (50/150)

76.9 (14.5)
77.9 (12.5)
80.1 (9.7)

55.3 (83/150)
44.7 (67/150)

76.4 (15.0)
80.7 (7.4)

18.2 (27/148)
62.8 (93/148)
18.9 (28/148)

72.4 (19.5)
80.4 (7.3)
76.4 (15.6)

39.3 (59/150)
31.3 (47/150)
21.3 (32/150)
8.0 (12/150)

77.4 (14.9)
79.9 (11.2)
79.6 (7.3)
72.8 (13.6)

*Data are % (n/N) unless otherwise indicated.
Data are mean (standard deviation).
‡
Measured by the Usual Provider Continuity Index (percentage
of visits to the same provider).
SD, standard deviation.
†

lected individual JNC 7 recommendations. There
were 2 major ﬁndings. First, non-Hispanic white
patients more frequently had a documented blood
pressure goal in their chart (30.0%) than did nonHispanic black patients (14.0%) and Hispanic patients (12.0%) (P ⫽ .04). Second, non-Hispanic
white patients were less likely to have an EKG on
ﬁle (68.0%) than all nonwhite patients (83.0%)
(P ⫽ .04). Of non-Hispanic black patients and Hispanic patients, 80.0% and 86.0%, respectively, had
an EKG in their medical record.
In multivariable analysis 5 patient/clinical characteristics emerged as independent predictors of
documented guideline-recommended care. Single
patients had less documentation of guideline-recommended care (vs all others; parameter estimate,
⫺0.07; P ⫽ .003), as did patients with Medicaid
insurance (vs all others; parameter estimate, ⫺0.07;
P ⫽ .047), whereas male patients had higher rates
of documented JNC-recommended care (parameter estimate, 0.04; P ⫽ .047). Finally, documentadoi: 10.3122/jabfm.2015.01.140258

tion of JNC-recommended care increased with the
number of years in the practice (parameter estimate, 0.005; P ⫽ .009) and number of visits during
the year (parameter estimate, 0.01; P ⫽ .04). Model
ﬁt was assessed using R2 (0.16) and C(p) statistics
(5.53).

Discussion
Our study made use of a comprehensive scoring
tool to assess the documentation of JNC-recommended care and to explore its relationship to various patient factors. We found that documentation
of JNC-recommended care was high overall but
markedly lower for guidelines on blood pressure
goal documentation, communication, and lifestyle
modiﬁcation counseling. In addition, we found that
documentation varied based on several patient factors, including marital status, sex, and insurance
status. Finally, we found no racial/ethnic disparities
in overall documentation of JNC-recommended
care; however, there were racial/ethnic differences
with regard to some individual standards.
Documentation of JNC 7–Recommended Care
Our study found that documentation of JNC
7–recommended care was approximately 78%, suggesting that care at the clinic is largely consistent
with clinical guidelines. To our knowledge, only
one other study made use of a similar scoring tool,
and it found a more modest rate of 53.5%.14 This
discrepancy may be attributable to a number of
factors. First, we evaluated the care of hypertension
based on visits in 2013, whereas the other study
examined visits in 2004, only 1 year after the release
of the JNC 7 report. Though awareness was not
surveyed in either study, in 2013 physicians were
ostensibly at least somewhat more familiar with
JNC 7 than they were in 2004. If this is the case, it
is reasonable to postulate that this would be reﬂected in medical documentation. Second, the previous study evaluated the documentation of appropriate pharmacological therapy based on the
prescription rates of speciﬁc antihypertensive
drugs, whereas our scoring tool was based on the
quantity of drugs in the regimen (ie, monotherapy
vs combination therapy). Thus our tool may have
been less sensitive in detecting deviations from
JNC 7–recommended pharmacological criteria for
patients with speciﬁc comorbidities. Another contributor to our ﬁndings may be the clinic’s
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Table 4. Sample Descriptive Statistics and
Documentation Scores
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Low documentation of this recommendation
may be attributable to a simple omission from the
progress note that this counseling took place. A
more focused study of the nature of lifestyle modiﬁcation counseling for hypertensive patients is
warranted. If the documentation does reﬂect the
nature of the care, however, there are a number of
factors to consider. First, physicians may be uncertain of some of the ﬁner points of dietary recommendations for hypertension management. This
has been noted in surveys of physicians regarding
the effect of diet on other cardiovascular conditions, such as hyperlipidemia.25 Second, physicians
may be less rigorous in diet and exercise recommendations, particularly given the extremely high
prevalence of obesity in the United States. It is
possible that there is a “lack of outcome expectancy” and thus a reduced focus on this aspect of
hypertension management.26 Alternative reasons
for our ﬁnding include the effect of acute care visits
during which hypertension was not speciﬁcally addressed.
Predictors of Documentation of JNC
7–Recommended Care: Marital Status, Sex, and
Insurance
Our study found a signiﬁcant effect of marital status;
married patients had a greater likelihood of documented guideline-recommended care. Though it has
previously been demonstrated that marital status
plays a role in hypertension prevalence and control,27
our study suggests there may also be an effect on the
documented application of JNC recommendations.
Further study of this phenomenon is warranted.
The signiﬁcant difference based on sex is consistent with other previously identiﬁed disparities.
A study of hypertension care at a student-run clinic
found lower blood pressure control rates for
women than for men,28 and another study found
that women received only 64% of JNC-recommended care.29 Though the sex difference in our
study was small, physicians are more likely to underestimate cardiovascular risk for women than for
men,30 which may contribute to the lower documentation of JNC-recommended care found in our
study.
Finally, our study found that documentation of
JNC 7–recommended care was lower for Medicaid
patients than patients with all other types of insurance. Studies comparing the quality of hypertension care between patients with Medicaid and pa-
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Allscripts electronic record system. For example,
documentation of cardiovascular risk factors may
have been facilitated by the relative ease with which
a patient’s active problems, medical history, family
history, social history, and body mass index can be
accessed. Finally, our study included patients with
well-controlled hypertension, whereas the earlier
study focused only on the care of patients with
uncontrolled hypertension.
Scores for documenting blood pressure goals
(18.7%) and communicating goals to the patient
(10.7%) were both low. These ﬁndings may simply
reﬂect omission from the medical record, particularly if the patient’s hypertension was controlled.
However, poor awareness of blood pressure goals
has repeatedly been demonstrated in the literature.
One patient survey found that 71.7% of patients
could not identify a target systolic blood pressure15;
another found that only 27% of hypertensive patients identiﬁed elevated blood pressure as high.16
Specifying a blood pressure goal has repeatedly
been identiﬁed as a crucial component of hypertension care,17 particularly because patients may have
different blood pressure goals based on comorbidities.18 Clear and consistent identiﬁcation and communication of blood pressure goals may lead to
improvements in hypertension management. More
direct evaluation of the application of this JNC
recommendation is warranted to determine
whether this ﬁnding reﬂects a simple omission
from medical documentation or the quality of hypertension care. In addition, it was previously mentioned that the electronic record system facilitated
the rapid viewing of cardiovascular risk factors.
Adding the ability to view blood pressure targets
and treatment goals may facilitate the management
of hypertension and other chronic conditions.
In addition, the low documentation of lifestyle
modiﬁcation counseling (22.0%) is noteworthy. JNC
7 guidelines contain a number of dietary and exercise
recommendations, including the Dietary Approaches
to Stop Hypertension diet, restricted sodium intake,
increased exercise, and reduced alcohol consumption,19,20 which have been repeatedly linked to improved hypertension outcomes21,22 and overall reduced risk of cardiovascular disease.23 Interestingly,
African-American patients may be particularly sensitive to the blood pressure–lowering effects of these
modiﬁcations, suggesting that dietary and exercise
recommendations are a key tool in improving the
health of this population.24

setting a blood pressure goal and consistently pursuing lifestyle modiﬁcation, indicating a need for
improved documentation in these categories. Further, though documentation of hypertension care
at an academic family medicine clinic in 2013 was,
for the most part, in agreement with guidelines, we
found a number of patient factors that were associated with documented guideline consistency,
namely, marital status, sex, and insurance status. It
is possible that these characteristics will continue
their association with the new standards, and
awareness of these predictors may enable the more
successful implementation of JNC 8 guidelines into
everyday clinical practice.

Limitations
Our study has some important limitations. First,
data were collected from a chart review and, as
such, our ﬁndings may reﬂect the completeness of
medical recordkeeping rather than the actual nature of hypertension care. Application of JNC 7
standards may indeed by higher than was reﬂected
in the documentation. Similarly, the retrospective
nature of our study prevented us from assessing
whether blood pressure measurement techniques
were compliant with JNC 7, which may have affected the accurate identiﬁcation of controlled and
uncontrolled hypertension. Second, all patients
were selected from a medical clinic in an academic
environment. As such, our ﬁndings may not be fully
generalizable to nonacademic clinics, hospitals, or
private practices. We oversampled Hispanic and
non-Hispanic black patients to assess potential racial/ethnic disparities in care, so these groups are
over-represented in our pooled analyses. Given the
lack of racial/ethnic disparities in outcomes, this
should have limited impact on our overall pooled
analysis. Finally, we acknowledge that the provision
of guideline-recommended care may be inﬂuenced
by a complex interaction of patient, physician, and
health care system factors. We recognize that there
may be sound clinical reasons that care deviated
from JNC guidelines and that these reasons may
not always be evident in a medical record review.

The authors thank Eduardo Gonzalez, MD, and Kira Zwygart,
MD, for their careful review of this manuscript.

Conclusion
The recent release of the JNC 8 hypertension
guidelines raises inherent questions about their
practical application, making this study particularly
topical. Like its predecessor, JNC 8 emphasizes
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