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Hypertension (HTN) is particularly burdensome in low-
income groups. Federal-qualified health centers (FQHCs)
provide care for low-income and medically underserved
populations. To assess the rates and predictors of blood
pressure (BP) control in an FQHC in Michigan, a retrospec-
tive analysis of all patients with HTN, coronary artery
disease, and/or diabetes mellitus (DM) seen between Jan-
uary 2006 and December 2008 was conducted. Of 212
patients identified, 154 had a history of HTN and 122 had
DM. BP control was achieved in 38.2% of the entire cohort
and in 31.1% of patients with DM. The mean age was lower
in patients with controlled BP in both the total population

(P=.05) and the DM subgroup (P=.02). A logistic regression
model found only female sex (odds ratio, 2.27; P=.02) to be
associated with BP control and a trend towards an asso-
ciation of age with uncontrolled BP (odds ratio, 0.97; P=.06).
BP control in nondiabetics was 47.8% vs 31.1% in diabetic
patients (P=.02). We found that patients who attended the
FQHC had a lower rate of BP control compared with the
national average. Our study revealed a male sex disparity
and significantly lower rate of BP control among DM
patients. J Clin Hypertens (Greenwich). 2013;15:254–263.
ª2013 Wiley Periodicals, Inc.

Hypertension (HTN) is a leading risk factor for cardio-
vascular disease morbidity and mortality. It is also one of
the major modifiable risk factors.1,2 Despite commonly
available treatments, many hypertensive patients are not
being treated optimally and do not attain well-controlled
blood pressure (BP) levels.1–5 Within the past few years,
improvement in BP awareness and rates of treatment and
control have been highly encouraging.1,5,6 Nevertheless,
with HTN affecting more than 65 million adult Amer-
icans,2,3,5 it is imperative that continued attention be
focused to achieve even better BP control.

The most recent National Health and Nutrition
Examination Survey (NHANES) showed a promising
trend of improved BP control in hypertensive patients of
nearly 50% in recent years (2007–2008) when com-
pared with 27.3% nearly 20 years ago (1988–1994).5

When “Healthy People 2010” was developed a decade
ago, achieving a 50% BP control by 2010 was thought
to be an arduous yet achievable task by implementing
aggressive measures in increasing awareness of HTN,
ensuring treatment, and achieving control in treated
patients.5,7,8 The results of the NHANES study in 2010
show that BP goals can be reached with the right
measures.5,6 However, the study also pointed out the

stark reality of racial and socioeconomic disparities in
BP control.5,6 Previous studies have also shown
increased mortality rates in these vulnerable groups,
with HTN-related cardiovascular and cerebrovascular
disease being one of the major culprits.9–14 Most of the
above data from NHANES are from a nationally
representative general population, and whether these
rates are applicable to patients who receive care at
safety-net clinics and free clinics is not clear.

Federally qualified health care centers (FQHCs),
along with rural health clinics and free clinics, serve
patients who live in medically underserved areas, have
low income, have high rates of being uninsured or
under-insured, live in rural areas, or have other char-
acteristics that make it difficult to access care.6,15–20

FQHCs provide preventive and primary health care
services to these patients who would otherwise have
difficulty in securing access to quality care.16–19 Most of
the prior studies of HTN control were done in primary
care settings or large in-hospital populations, but very
few studies have focused on degree of and factors
affecting BP control in FQHCs.6

There is a higher prevalence of diabetes among the
minority and low-income populations.21–23 At the same
time, prevalence of HTN in adults with diabetes is very
high.3,24,25 In spite of the recognition that persons with
diabetes are at higher risk for cardiovascular disease,
studies indicate that HTN is poorly controlled in
patients with diabetes as compared with patients who
do not have diabetes,3,24,25 and, at the same time, HTN
is more prevalent in patients with diabetes than
nondiabetic patients.26 Diabetes is associated with
high cardiovascular mortality; however, a study of the
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Framingham cohort has revealed that much of this risk
is due to coexisting HTN.27 Both macrovascular and
microvascular complications are increased in diabetics
with HTN when compared with patients with diabetes
mellitus (DM) who have normal BP.26 In many patients
with diabetes, HTN was the strongest determinant of
cardiovascular outcomes.27 With diabetics forming a
significant percentage of the general population, anal-
ysis of the predictors of BP control in this group would
potentially help improve cardiovascular outcomes and
mortality.

While the associations of DM and coronary artery
disease (CAD) with HTN are well known, the predic-
tors of BP control are not known, particularly in low-
income populations. In order to identify opportunities
for interventions to improve secondary prevention, we
sought to (1) determine the rate of BP control in an
FQHC in Michigan and (2) determine the predictors of
BP control in the FQHC.

METHODS
The study was conducted at Ingham County Healthcare
Center, an FQHC in mid-Michigan. Ingham County
is located in the south central portion of Michigan’s
Lower Peninsula and includes the capital city of
Lansing. These healthcare centers deliver a comprehen-
sive set of primary healthcare and diagnostic/screening
services to citizens in mid-Michigan.28 These services
include general primary medical care, as well as
preventive services targeted at specific clinical client
groups with cancer, diabetes, cardiovascular disease,
human immunodeficiency virus/acquired immune defi-
ciency syndrome, and mental health conditions.28

All consecutive patients with a history of HTN, CAD,
and/or DM seen in an FQHC in Michigan from January
1, 2006, to December 31, 2008, were evaluated for BP
control. Uncontrolled HTN was defined as systolic BP
(SBP) >140 mm Hg (>130 mm Hg in patients with
DM) and diastolic BP (DBP) >90 mm Hg (>80 mm Hg
in patients with DM) as per the Seventh Report of the
Joint National Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood Pressure
(JNC 7) guidelines.29 We used the last clinic BP
measurement to classify patients’ BP control. CAD
was defined as having an in-patient or out-patient or
emergency department diagnosis of CAD manifested by
acute myocardial infarction, unstable or stable angina,
or history of coronary artery bypass surgery or percu-
taneous coronary intervention or angioplasty. Also
included for CAD was a definitive diagnostic test, eg,
cardiac catheterization, echocardiography or scintigra-
phy showing segmental abnormalities in the left
ventricular wall, echocardiography demonstrating
significant Q waves, or results of cardiac enzymes
indicating acute myocardial injury.

Data Collection
Trained research assistants reviewed the charts of all
patients who met the eligibility criteria. The data

collected included demographic characteristics as well
as medication use in the total cohort. BP recordings on
different clinic visits, type of medications used, patient
comorbidities, smoking histories, number of clinic and
emergency department visits and hospital admissions
were also abstracted from the charts. A person was
considered a smoker when a patient self-reported “yes”
or “current.” A person was classified as a nonsmoker
when the variable had responses of “no” or “exsmoker”
in the last year. Each chart abstractor was supervised by
two coinvestigators and used a standard data collection
sheet and made reference to a chart abstraction manual
concerning specific data fields and parameters. Team
meetings were conducted frequently to review and refine
chart audit processes and to maintain reliability of data
entry. Institutional review board approved the study
protocol.

Statistical Analysis
Sample descriptive statistics, including frequencies, per-
centages, means, and standard deviations, were calcu-
lated to summarize the sociodemographic and health
status characteristics of the study cohort. Continuous
variables were expressed as means and standard devi-
ations (SDs) and categorical variables as percentages.
Chi-square tests was used for categoric outcomes and
Student t test for continuous outcomes using a two-
tailed P value <.05 for statistical significance.

To investigate predictors of BP control, logistic
regression models were created to obtain adjusted odds
ratios (ORs). Both univariate and multivariate models
were created. The initial full models with BP control
as the outcome variable included the following set
of covariates/predictor variables: age, race, sex, type of
insurance, body mass index (BMI), smoking status,
number of medications used for BP control, and number
of clinic and emergency department visits. We created
similar logistic regression models for each class (diuret-
ics, angiotensin-converting enzyme [ACE] inhibitors/
angiotensin receptor blockers [ARBs], b-blockers [BBs],
calcium channel blockers [CCBs]) of BP medication use
in both general population and diabetic population
within the study group. SAS version 9.2 (SAS Institute,
Cary, NC) was used for all statistical analyses.30

RESULTS

Patients’ Demographic and Clinical Characteristics
A total of 212 patients were included in the study.
Patient characteristics are detailed in Table I. Patient
mean age was 51.5�12.3 years, 51.9% were men, and
55.2% were white; 74.5% had Medicaid (of which
60.2% had Ingham Health county–funded outpatient
plan coverage); 12.7% did not have any insurance. A
total of 122 patients (57. 6%) had diabetes, 72.6% had
HTN, and 10.9% had CAD in their medical history. Of
159 patients who had smoking history available, 50.9%
were smokers. Mean BMI was 33.8�10.6 and nearly
58% had BMI >30. Five percent of the population was
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homeless. The average number of clinic visits (over the
study period) and number of antihypertensive medica-
tion prescribed were 7.2�4.6 and 1.7�1.3, respectively
(Table I).

Of 212 patients, 81 (38.2%) had BP controlled (<140/
90 mm Hg) and 131 (61.8%) had uncontrolled BP.
Mean age of patients in the uncontrolled group was
higher than in the controlled group (52.7�13.2 vs
49.5�10.5, P=.05). A larger proportion of the patients
with controlled BP were women. BP control was seen in

29.1% in men (32 of 110) and 48% in women (49 of
102). The rate of BP control was significantly different
across sexes (P=.01). The proportion of men in the
uncontrolled group was higher than in the controlled
group (59.5% vs 39.5%, P=.01) (Table II).

In our study, higher proportions of patients with DM
were found in the uncontrolled BP group as compared
with the controlled group (64.1% vs 46.9%, P=.02).
The rate of BP control in nondiabetic patients was
47.8% (43 of 90) and the corresponding rate in DM
patients was 31.1% (38 of 122). The difference was
statistically significant (P=.02).

There was also a weak trend towards increased
presence of history of cerebrovascular accident (CVA) in
the uncontrolled group (6.9% vs 1.2%, P=.09). How-
ever, there were no differences between the controlled
and uncontrolled BP groups with regards to race, BMI,
smoking status, insurance type or absence of insurance,
and homelessness. The mean hemoglobin A1c level and
mean low-density lipoprotein levels were not signifi-
cantly different between the controlled and uncontrolled
BP groups (Table II).

Types of Antihypertensive Medications Used in
BP Control
Of the total population, 58.5% were taking ACE
inhibitors/ARBs, 32.1% were taking BBs, and 34.4%
were taking diuretics. Aspirin and lipid-lowering med-
ications (statins and other cholesterol-reducing agents)
were used in 22.2% and 42.5%, respectively (Table I).
Analysis of the controlled and uncontrolled groups
according to BP medication revealed a higher trend
toward using ACE inibitors/ARBs (63.4% vs 50.6%,
P=.09) in the uncontrolled vs controlled groups. How-
ever, there was no difference in the use of diuretics
(38.2% vs 28.4%, P=.18), CCBs (21.4% vs 12.4%,
P=.10), or BBs (30.5% vs 34.6%, P=.55) in patients
with uncontrolled BP vs controlled BP (Table II).

Predictors of BP Control
After univariate analysis, only female sex was associated
with a higher rate of BP control (OR, 2.25; P=.01) with
increasing age showing a trend toward lower BP control
(OR, 0.98; P=.06) (Table IIIa). After adjusting for all
covariates, multivariate analysis also showed that
female sex was a significant predictor of BP control
when compared with male sex (OR, 2.27; P=.02). There
was no other statistically significant predictor of BP
control in multivariate analysis except for the trend
toward lower (poorer) BP control with the increase of
age (OR, 0.97; P=.06) (Table IIIb). Regression models
predicting BP control according to type of antihyper-
tensive medication used did not reveal any statistical
significance (Table IIIc).

Predictors of Type of Antihypertensive Medication
Use
Similar to earlier models, we examined the predictors of
type of medication used (BBs, ACE inhibitors/ARBs,

TABLE I. General Demographics

Total Patients Available, No.

Mean age, y 51.5 (12.3) 208

Men 51.9% 212

White 55.2% 212

Smokers 50.9% 159

Insurance

Medicaid (includes 60.2%

Ingham Health Plan)

74.5% 212

Medicare 11.3% 212

No insurance 12.7% 212

Homeless 5.2% 212

Cardiology care 13.2% 212

Medical history

Diabetes mellitus 57.6% 212

Hypertension 72.6% 212

Coronary artery disease 10.9% 212

Hyperlipidemia 44.3% 212

Myocardial infarction 9.0% 212

Angina 25.9% 212

Peripheral vascular disease 5.2% 212

Cerebral vascular accident/

stroke

4.7% 212

Congestive heart failure 8.3% 108

Chronic obstructive pulmonary

disease

38.3% 120

Risk factors

Body mass index, mean 33.8 (10.7) 185

Body mass index >30 57.8% 185

Body mass index >35 36.8% 185

Clinic visits, No. 7.2 (4.6) 188

Emergency department visits/

hospitalizations, No.

0.7 (1.6) 212

Blood pressure medications, No. 1.7 (1.3) 212

Mean hemoglobin A1c (diabetes

mellitus)

8.0 (2.3) 101

Mean low-density lipoprotein 106.1 (32.8) 158

Medications

b-Blocker 32.1% 212

Angiotensin-converting enzyme

inhibitors/angiotensin receptor

blocker

58.5% 212

Diuretics 34.4% 212

Calcium channel blocker 17.9% 212

Renin aldosterone inhibitors 3.3% 212

Aspirin 22.2% 212

Statin or other cholesterol

medications

42.5% 212
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CCBs, and diuretics) for control of HTN adjusting for
age, race, sex, insurance, cardiologist care, smoking
status, BMI, number of clinic visits, number of emer-
gency department visits and hospitalizations, history of
diabetes, and number of other antihypertensive medi-
cations used. Significant predictors for BB use in our
total population were age (OR, 1.04; P=.03), having a
Medicare/Medicaid insurance (OR, 9.24; P=.01), under
a cardiologist’s care (OR, 7.05; P=.01), history of
diabetes (OR, 0.25; P<.001), and number of emergency
department visits and hospitalizations (OR, 1.49,
P<.001). Predictors for diuretic use were history of
diabetes (OR, 0.43; P=.03), and BMI (OR, 1.05; P=.01).
None of the predictors showed any significance in ACE
inhibitor/ARB use except for a slightly higher trend of

use in patients who had history of diabetes (OR, 2;
P=.06) (Table IV).

BP Control and Predictors in the Diabetic Subgroup
Of the total cohort, 122 (57.5%) patients had diabetes
and were selected for subgroup analysis. Of the people
with diabetes, 38 patients (31.1%) had controlled BP
(SBP <130 mm Hg and DBP <80 mm Hg) and 84
patients (68.9%) had uncontrolled BP (Table V). The
mean age was 51.0�12.9 years in the diabetic
subgroup; however, it was significantly lower in the
patients with controlled BP when compared with
patients with uncontrolled BP (42.0�10.2 vs
52.8�13.6, P=.02). Men constituted 42.1% of DM
patients who had controlled BP compared with 58.3%

TABLE II. Demographics According to Blood Pressure Control

Blood Pressure

Controlled

Available,

No.

Blood Pressure

Uncontrolled Available, No. P Value

Mean age, y 49.5 (10.5) 79 52.7 (13.2) 129 .05

Men 39.5% 81 59.5% 131 .01

White 56.8% 81 54.2% 131 .78

Smokers 55.6% 63 47.9% 96 .42

Insurance

Medicaid (includes Ingham Health Plan) 79.0% 81 71.8% 131 .26

Medicare 8.6% 81 13.0% 131 .38

No insurance 9.9% 81 14.5% 131 .40

Homeless 4.9% 81 5.3% 131 1.00

Cardiology Care 8.6% 81 16.0% 131 .15

Medical history

Diabetes mellitus 46.9% 81 64.1% 131 .02

Hypertension 71.6% 81 73.3% 131 .87

Coronary artery disease 11.1% 81 10.7% 131 1.00

Hyperlipidemia 40.7% 81 46.6% 131 .48

Myocardial infarction 9.9% 81 8.4% 131 .81

Angina 25.9% 81 26.0% 131 1.00

Peripheral vascular disease 3.7% 81 6.1% 131 .54

Cerebral vascular accident/stroke 1.2% 81 6.9% 131 .09

Congestive heart failure 11.8% 34 6.8% 74 .46

Chronic obstructive pulmonary disease 43.6% 39 35.8% 81 .43

Risk factors

Body mass index, mean 33.1 (9.9) 72 34.2 (11.1) 113 .47

Body mass index >30 54.2% 72 60.2% 113 .45

Body mass index >35 40.3% 72 34.5% 113 .44

No. of clinic visits 7.7 (4.5) 71 6.9 (4.7) 117 .92

No. of emergency department visits/hospitalizations 0.6 (1.6) 81 0.7 (1.6) 131 .52

Blood pressure medications, No. 1.5 (1.3) 81 1.8 (1.3) 131 .09

Mean hemoglobin A1c (diabetes mellitus) 8.3 (2.7) 33 7.9 (2.1) 68 .45

Mean low-density lipoprotein 104.4 (32.1) 59 107.1 (33.3) 99 .62

Medications

b-Blocker 34.6% 81 30.5% 131 .55

Angiotensin-converting enzyme inhibitors or

angiotensin receptor blocker

50.6% 81 63.4% 131 .09

Diuretics 28.4% 81 38.2% 131 .18

Calcium channel blocker 12.4% 81 21.4% 131 .10

Renin aldosterone inhibitors 3.7% 81 3.1% 131 1.00

Aspirin 14.8% 81 26.7% 131 .06

Statin 33.3% 81 38.2% 131 .56
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in DM patients with uncontrolled BP (P=.12)
(Table V).

There were no statistically significant differences
between the controlled and uncontrolled BP groups
among the diabetic population with regards to race,
smoking status, BMI, medical history, or types of
medication (Table V). Only age (OR, 0.96; P=.03)
was significantly associated with BP control in the
univariate analysis; however, this did not achieve any
statistical significance (OR, 0.96; P=.07) in the multi-
variate analyses (Table VI).

Medication Use and Predictors of Type of
Antihypertensive Use in Diabetic Patients
Among the diabetic patients, 24.6% were taking BBs,
27.9% taking diuretics, 65.6% taking ACE inhibitors/
ARBs, 27.9% taking aspirin, and 37.7% were taking
statins (Table V). Age (OR, 1.06; P=.02) and emergency
department visits and hospitalizations (OR, 1.5; P=.04)
were significant predictors of BB use in DM patients

(Table VII). The use of ACE inhibitors/ARBs in DM
patients was associated with having insurance
(Medicaid/Medicare) (OR, 0.11; P=.02), cardiologist
care (OR, 0.19; P=.04), and use of other major
antihypertensive medications (OR, 2.45; P=.03)
(Table VII).

DISCUSSION
Our study was performed in a busy FQHC in Michigan
and sheds light on the degree of BP control in safety-net
clinics and diabetic populations. Although there has
been considerable improvement nationally in this
regard, our study revealed that BP control remains a
problem in FQHCs, which are lagging behind national
improvement in the rate of BP control.

BP control was achieved in only 38.2% of the total
cohort and in 31.1% of patients with diabetes. This is
much lower than the levels found in previous studies
performed both in the general population and in primary
care clinics.5,6,14,31–33 Recently, the National Health and

TABLE III. a. Univariate Logistic Regression Analysis for Factors Predicting Blood Pressure Control

Predictor Odds Ratio P Value No. for Each Analysis

Age 0.98 .06 208

Race (white vs other) 1.11 .71 212

Sex (female vs male) 2.25 .01 212

Insurance (Medicaid/Medicare vs others) 0.78 .55 212

Smoker (not reported vs yes) 0.64 .38 211

Smoker (no vs yes) 0.74 .79

Body mass index 0.99 .47 185

No. of clinic visits 1.04 .23 188

Emergency department or hospitalization 0.94 .52 212

No. of medications (�4 vs <4) 1.03 .95 212

b. Multivariate Logistic Regression Analysis for Factors Predicting Blood Pressure Control (n = 160)

Predictor Odds Ratio P Value

Age 0.97 .06

Race (white vs other) 1.18 .65

Sex (female vs male) 2.27 .02

Insurance (Medicaid/Medicare vs others) 1.22 .68

Smoker (not reported vs yes) 0.49 .29

Smoker (no vs yes) 0.56 .56

Body mass index 0.99 .58

No. of clinic visits 1.04 .29

Emergency department or hospitalization 0.91 .37

No. of medications (�4 vs <4) 1.01 .99

c. Additional Logistic Regression Analysis for Factors Predicting Blood Pressure Control According to Medication Use
(n=212)

Predictor Odds Ratio P Value

b-Blockers (use vs not use) 1.27 .44

ACE inhibitor or ARB (use vs not use) 0.63 .11

Diuretics (use vs not use) 0.69 .23

CCB (use vs not use) 0.55 .15

Abbreviations: ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; CCB calcium channel blocker. Bold values indicate

significance or increasing trend towards significance.
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Nutrition Examination Survey (NHANES) study has
shown that BP control is 50.1% in a nationally repre-
sentative general population, which indicated progress
toward the “Healthy People 2010” national objective of
controlling BP in 50% of all individuals with HTN.1,5 In
a large study involving 4 FQHCs affiliated with Open
Door Family Medical Centers (Open Door) located in
New York, Shelley and colleagues6 showed BP control of
49% among hypertensive patients. Our low rates are
thus a considerable problem.

Some well-documented barriers to HTN control
include patients’ unawareness of HTN and poor adher-
ence and access to medical care.1,2,4–7 Our earlier
studies in an FQHC revealed that educational sessions
highlighting cardiovascular disease and its burden
helped to improve patient knowledge and understand-
ing about prevention and adherence to the medica-
tions.34 Many studies have shown that BP control is
influenced by multiple factors, of which sex, race, age,
socioeconomic status, and patient education are major
predictors.3,4,6,7,9–13,35–39

When comparing controlled and uncontrolled BP
groups in our study population, a larger proportion of
patients with controlled BP were women. BP control
was achieved in 29.1% of men compared with 48% of
women (P=.01). Past studies of the association between
sex and BP control have had varied results, with some
studies showing male sex as a predictor of poor
BP control6,31,36,40 and some showing opposite
results.33,37,41 Looking at past NHANES population
studies, male sex was found to be associated with
uncontrolled BP (NHANES III 1988–1994)36; however,
with significant increases in treatment and control in
men in later NHANES (1999–2000), a sex difference

did not play a significant role in BP control.38,42 In a
large sex-based study of cardiovascular risk factors and
BP control using NHANES 1999–2004, Ong and
colleagues38 showed that BP control rates were not
significantly lower in women; however women tend to
have more cardiovascular risk factors such as central
obesity and total cholesterol.38 A recent NHANES study
examining BP trends showed that awareness and treat-
ment of HTN was higher in women when compared
with men, but the proportion of patients treated and
controlled was low in women.5 Some of the sex
differences in HTN vary according to age and meno-
pausal status in women and were attributed to sex
hormones, which are thought to play a role in BP
regulation.38,43 Women were also found to have higher
mean SBP but lower mean DBP than men.38 Neverthe-
less, awareness needs to be increased and steps toward
control should be undertaken irrespective of sex
disparities.

Increasing age showed a trend toward lower BP
control (OR, 0.98; P=.06) in our study. Elderly patients
are at a higher risk for cardiovascular disease and
attention should be given to BP control in this group. In
the recent NHANES study, although awareness and
treatment was high in elderly patients, control of BP in
treated patients was significantly lower when compared
with younger age groups.5 Similar findings were docu-
mented by several previous studies, which showed that
elderly patients had lower rates of BP control.24,33,36–38

In our study, the proportion of patients with diabetes
was significantly higher in the uncontrolled group
compared with the controlled group (64.1% vs
46.9%, P=.02). The rate of BP control in nondiabetic
patients was nearly 48% compared with 31% in

TABLE IV. Multivariate Logistic Regression Analysis for Factors Predicting Use of Each Type of Antihypertensive
Medication in the Total Population

All Patients
b-Blockers (n=160)

ACE Inhibitor or ARB

(n=160) Diuretics (n=160) CCB (n=160)

Predictor OR P Value OR P Value OR P Value OR P Value

Age 1.04 .03 1.02 .28 1.02 .28 1.08 .00

Race (white vs other) 1.19 .68 1.66 .16 1.33 .46 1.22 .69

Sex (female vs male) 0.50 .11 0.84 .63 1.46 .32 0.32 .03

Insurance (Medicaid/

Medicare vs others)

9.24 .01 0.93 .89 0.68 .47 1.76 .48

Cardiologist (yes vs no) 7.05 .01 0.40 .10 0.29 .09 0.63 .52

Smoker (not reported vs

yes)

0.45 .11 0.94 .58 1.52 .72 1.80 .28

Smoker (no vs yes) 1.05 .32 1.36 .37 1.71 .41 1.00 .58

Body mass index 1.01 .76 1.03 .10 1.05 .01 1.03 .18

No. of clinic visits 1.01 .85 1.00 .93 1.04 .33 1.07 .22

Emergency department

or hospitalization

1.49 .00 1.24 .10 1.05 .69 1.37 .01

History of diabetics 0.25 .00 2.00 .06 0.43 .03 1.36 .55

Other major medications in use 0.76 .32 1.18 .51 1.16 .57 0.96 .89

Abbreviations: ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; CCB, calcium channel blocker; OR, odds ratio. Bold values

indicate significance or increasing trend towards significance.
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patients with DM (P=.02). This is consistent with
findings from previous studies that showed a lack of
tight control25 and higher predilection for uncontrolled
BP in diabetic patients.1,6,33,35,37,41 One large study
done in general medicine clinics has shown that diabetic
patients with an annual visit to the subspecialist
physicians were more likely to have BP control,
emphasizing the importance of coordinated care for
DM patients with HTN.24

Race was not a predictor of BP control in our study
group. Previous studies have shown that BP control was
achieved less often in African American patients when
compared with white patients.33,44 Numerous studies
have shown that racial differences play a significant role
in BP control3,5,6,37; however, some studies argue that
the impact of race is quite complex and interacts with

other factors such as access to care and socioeconomic
status.32,35 Our study was comprised of a minority
population, with whites constituting 55% of our total
population and nonwhites 45%, with both races having
equal access and similar health plan insurance. How-
ever, the recent NHANES survey emphasizes the race
disparities and their significance in BP control and
highly encourages improvement of awareness in a
minority population.1,2,5

More than 58% of our total study population was
obese and there was a high incidence of smoking.
Although none of these variables played a role in
predicting BP control, this is still a critical concern.
Obesity and smoking have been documented as risk
factors for HTN and cardiovascular diseases,45,46 and
healthy lifestyle and diet recommendations are simple

TABLE V. Demographics of DM Patients According to BP Control (n=122)

DM

Available,

No.

BP

Controlled Available, No. BP Uncontrolled Available, No. P Value

Mean age, y 51.0 (12.9) 120 42.0 (10.3) 37 52.8 (13.6) 83 .02

Men 53.3% 122 42.1% 38 58.3% 84 .12

White 52.5% 122 52.6% 38 52.4% 84 1.00

Smokers 46.4% 122 53.3% 30 43.3% 67 .39

Insurance

Medicaid (includes Ingham Health Plan) 73.0% 122 79.0% 38 70.2% 84 .38

Medicare 13.9% 122 10.5% 38 15.5% 84 .58

No insurance 13.1% 122 10.5% 38 14.3% 84 .77

Homeless 6.6% 122 7.9% 38 6.0% 84 .70

Cardiology care 13.9% 122 7.9% 38 16.7% 84 .26

Medical history

Coronary artery disease 6.6.% 122 5.3% 38 7.1% 84 1.00

Hyperlipidemia 49.2% 122 52.6% 38 47.6% 84 .70

Myocardial infarction 4.9% 122 2.6% 38 6.0% 84 .66

Angina 22.1% 122 21.1% 38 22.6% 84 1.00

Peripheral vascular disease 5.7% 122 5.3% 38 6.0% 84 1.00

Cerebral vascular accident/stroke 7.4% 122 2.6% 38 9.5% 84 .27

Congestive heart failure 3.4% 59 6.7% 15 2.3% 44 .45

Chronic obstructive pulmonary disease 40.6% 64 47.1% 17 38.3% 47 .57

Risk factors

Body mass index, mean 34.4 (11.3) 106 33.2 (11.5) 34 34.9 (11.2) 72 .47

Body mass index >30 61.3% 106 50.0% 34 65.3% 72 .14

Body mass index >35 38.7% 106 38.2% 34 37.5% 72 1.00

No. of clinic visits 6.8 (4.2) 115 7.1 (4.3) 37 6.7 (4.2) 78 .64

Emergency department visit/hospitalization 0.6 (1.4) 122 0.4 (1.4) 38 0.7 (1.4) 84 .25

BP medications 1.6 (1.3) 122 1.3 (1.2) 38 1.7 (1.4) 84 .09

Mean hemoglobin A1c (DM) 8.0 (2.3) 101 8.3 (2.7) 33 7.9 (2.1) 68 .45

Mean low-density lipoprotein 106.4 (35.5) 98 101.2 (40.1) 32 109.0 (33.1) 66 .31

Medications

b-Blocker 24.6% 122 23.7% 38 25.0% 84 1.00

ACE inhibitors or angiotensin receptor blocker 65.6% 122 57.9% 38 69.1% 84 .30

Diuretics 27.9% 122 26.3% 38 28.6% 84 .83

Calcium channel blocker 18.0% 122 7.9% 38 22.6% 84 .07

Renin aldosterone inhibitors 3.3% 122 2.6% 38 3.6% 84 1.00

Aspirin 27.9% 122 18.4% 38 32.1% 84 .13

Statin 37.7% 122 39.5% 38 36.9% 84 .84

Abbreviations: ACE, angiotensin-converting enzyme; BP, blood pressure; DM, diabetes mellitus. Bold values indicate significance or increasing trend

towards significance.
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ways to improve BP control in safety-net clinics and in
the general population.

Self-pay or free care was associated with decreased BP
control in a large study performed on HTN-related
clinic visits to community health centers and community
practices.37 Studies on inner city populations have also
shown similar influence of socioeconomic status on BP
control.39 In contrast, having optimal medical insurance
has not been shown to improve BP control. A recent
NHANES study (2005–2008) showed that uncontrolled
HTN was more prevalent in patients with no access to
medical care and insurance.2 In that study, however,
nearly 86% of the study patients with uncontrolled
HTN had some sort of medical insurance, either public
or private.2 Our study did not show any influence of
insurance on BP control; however, an insurance variable
was studied as having a “Medicaid/Medicare” vs others,

which might have masked some of the effect. The
Affordable Health Care Act (ACA) will help to increase
insurance coverage, improve access to preventive and
quality care,2 and reduce out-of-pocket costs for
prescription drugs.1,2 Whether this will improve HTN
control remains to be seen.

ACE inhibitors were shown to reduce risk of major
cardiovascular outcomes in a broad range of high-risk
DMpatients andwere also found to lower risk of diabetic
nephropathy.47 In addition, they were also shown to be
beneficial in patients with DM even without any cardio-
vascular disease.48 Our study showed that nearly 59% of
the total population were taking ACE inhibitors/ARBs
and only 34% were taking diuretics. The higher use of
ACE inhibitors/ARBs could be the result of the higher
number of diabetics in our study (ACE inhibitor/ARB use
was nearly 65% in diabetic population). However, none

TABLE VI. a. Univariate Logistic Regression Analysis for Factors Predicting Blood Pressure Control in Patients With
DM (n=122)

Predictor Odds Ratio P Value No. for Each Analysis

Age 0.96 .03 120

Race (white vs other) 1.01 .98 122

Sex (female vs male) 1.93 .10 122

Insurance (Medicaid/Medicare vs others) 1.42 .57 122

Smoker (not reported vs yes) 0.85 .93 122

Smoker (no vs yes) 0.67 .43 122

Body mass index 0.99 .46 106

No. of clinic visits 1.02 .67 115

Emergency department or hospitalization 0.82 .26 122

No. of medications (�4 vs <4) 0.23 .17 122

Hemoglobin A1c 1.07 .45 101

b. Multivariate Logistic Regression Analysis for Factors Predicting Blood Pressure Control in Patients With DM (n=83)

Predictor Odds Ratio P Value

Age 0.96 .07

Race (white vs other) 1.09 .87

Sex (female vs male) 1.12 .83

Insurance (Medicaid/Medicare vs others) 2.24 .33

Smoker (not reported vs yes) 0.74 .87

Smoker (no vs yes) 0.45 .26

Body mass index 0.98 .55

No. of clinic visits 1.01 .83

Emergency department or hospitalization 0.91 .59

No. of medications (�4 vs <4) 0.49 .55

Hemoglobin A1c 1.15 .21

c. Additional Logistic Regression Analysis for Factors Predicting Blood Pressure Control in Patients With DM
According to Medication Use (n=122)

Predictor Odds Ratio P

b-Blockers (use vs not use) 1.06 .91

ACE inhibitor or ARB (use vs not use) 0.65 .31

Diuretics (use vs not use) 1.13 .80

CCB (use vs not use) 0.30 .07

Abbreviations: ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; CCB, calcium channel blocker; DM, diabetes mellitus. Bold

values indicate significance or increasing trend towards significance.
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of the studied predictors were associated with use of ACE
inhibitors/ARBs in our population, except for a slightly
higher trend of their use as expected in patients who had
historyofdiabetes (OR,2;P=.06). Ina separateanalysis of
patients with DM, use of other antihypertensive medica-
tions (BBs, CCBs, diuretics) has been shown to be an
influencing factor on the use of ACE inhibitors/ARBs
(OR, 2.45; P=.03). This is in accordance with previous
studies that showed that people taking ACE inhibitors
have significantly higher use of other cardiovascular and
antihypertensive medications both in primary and sec-
ondary prevention.48,49 BB use in our study was strongly
influenced by having Medicaid/Medicare insurance and
being under a cardiologist’s care. This is consistent with
findings from a previous study performed in diverse
cardiologypractice,where themost commonlyprescribed
antihypertensive medication was a BB.32

When Healthy People 2010 was formulated, many
experts suggested that aggressive BP control can only be
achieved by increasing patient awareness and improving
adherence to treatment of aware patients.5,7 In a large
study performed in a cardiology practice,32 patients’
knowledge had a direct role in BP control. This
demonstrates that strategies to improve patient knowl-
edge and awareness can result in better realization of BP
control targets.

The lower levels of BP control in our population
could be secondary to the clinic’s serving a high rate of
minority patients, those with low socioeconomic status
and higher incidence of diabetes, and smokers and obese
patients, which are poor predictors of BP control. One
of the objectives of the Million Hearts initiative, which
aims at preventing 1 million heart attacks and strokes in
a 5-year period, was consistent use of antihypertensive
medications and increasing public awareness about
lifestyle modification and improving access to care.1

Major challenges remain in improving BP control,
especially in vulnerable patients at highest risk in
federally qualified health centers.

Limitations
Several limitations exist in our study. Race was coded in
mutually exclusive categories. More recent guidelines
recognize that individuals may consider themselves part
of multiple races and differentiate race from ethnicity.
The category of nonwhites was not further differenti-
ated. This fails to adequately portray full race/ethnicity
delineation. However, the majority (81%) of nonwhites
were black patients and race was not a predictor of BP
control in our study. We used the last clinic BP
measurement to classify patients’ BP control and this
potentially may misclassify some proportion of patients.
We had small numbers of patients with CAD in our
study population; however, it is to be noted that most of
the patients attending this safety-net clinic had minimal
or no insurance and many had limited access to specialty
care, limiting our CAD group. Finally, our study was
conducted at an FQHC in Michigan and our results may
not be generalizable to other communities.

CONCLUSIONS
Our study revealed that patients who attend the study
FQHC have significantly lower rates of BP control
compared with the national average. Furthermore, we
found a male sex disparity and significantly lower BP
control, especially among diabetic patients. Our find-
ings underscore the need to improve BP control in
FQHCs.
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