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Effectiveness of Therapeutic Lifestyle Changes in
Patients With Hypertension, Hyperlipidemia,

and/or Hyperglycemia

Neil F. Gordon, MD, PhD, Richard D. Salmon, DDS, MBA, Barry A. Franklin, PhD,
Laurence S. Sperling, MD, Linda Hall, PhD, Richard F. Leighton, MD, and

William L. Haskell, PhD

In this prospective study of 2,390 ethnically diverse
men and women, we evaluated the clinical effective-
ness of 12 weeks of participation in a community-
based lifestyle management program in helping pa-
tients who had hypertension, hyperlipidemia, and/or
impaired fasting glucose or diabetes mellitus achieve
goal risk factor levels without using pharmacothera-
peutic agents. Although further research is war-
ranted, the findings clearly show that many patients
who have conventional risk factors for coronary heart
disease can achieve goal levels without medications
within 12 weeks of initiating therapeutic lifestyle
changes and refute the notion that intensive lifestyle
intervention is not worth the effort. �2004 by Ex-
cerpta Medica Inc.

(Am J Cardiol 2004;94:1558–1561)

Recent studies have emphasized the need to inten-
sify efforts aimed at the control of conventional

risk factors for coronary heart disease.1,2 National
clinical guidelines have promulgated therapeutic life-
style changes as a standard of care in the management
of conventional risk factors.3,4 However, because of
the widespread availability of powerful medications,
the value of therapeutic lifestyle changes per se in
contemporary medical practice is often discounted by
clinicians, health insurers, and patients. In this pro-
spective study of 2,390 patients, we evaluated the
clinical effectiveness of 12 weeks of therapeutic life-

style changes in helping patients who had hyperten-
sion, hyperlipidemia, and/or impaired fasting glucose
or diabetes mellitus achieve goal risk factor levels
without using pharmacotherapeutic agents.

• • •
A cohort of 2,390 consecutive adult patients who

completed initial and 12-week follow-up assess-
ments as part of their participation in a comprehen-
sive, community-based lifestyle management pro-
gram comprised the study population. Patients were
self-referred or referred by a physician to partici-
pate in the program and met �1 of the following
criteria: baseline (i.e., at program entry) systolic
blood pressure (BP) �140 mm Hg and/or diastolic
BP �90 mm Hg and not taking antihypertensive
medications at baseline or follow-up, baseline fast-
ing level �100 mg/dl for low-density lipoprotein
cholesterol and not taking antilipemic medications
at baseline or follow-up, or baseline fasting glucose
level �110 mg/dl and not taking antidiabetic med-
ications at baseline or follow-up. Written informed
consent was obtained from each patient. Baseline
clinical characteristics are listed in Table 1.

The lifestyle management program was adminis-
tered by non-physician health care providers who
were guided by a computerized participant manage-
ment system, as previously described.5,6 Briefly, the
program included the following core components: (1)
initial assessment, including completion of a compre-
hensive medical history questionnaire and measure-
ment of height, weight, waist circumference, seated
BP, fasting serum lipids and lipoproteins, and fasting
glucose; (2) computer generation of risk factor goals
based on national clinical guidelines3,7–11 and an ac-
tion plan for achieving these goals through compre-
hensive lifestyle changes; (3) action plan implemen-
tation, including 1-on-1 behaviorally oriented
counseling (face to face or, if the patient preferred, by
telephone and the Internet) to help each patient ac-
quire the skills, motivation, and support needed to
implement and adhere to an individually prescribed
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home-based exercise plan,12 meal plan,13 and other
appropriate lifestyle changes; and (4) reassessment
after �12 weeks (not all biometric and laboratory
measurements were performed in all patients).

To evaluate the effect of the lifestyle management
program (as opposed to the combined effect of life-
style management and drug therapy), 2 sets of data
analyses were performed. First, changes from baseline
were analyzed for multiple risk factors in those pa-
tients (n � 1,402) from the study cohort who were not
taking antihypertensive, antilipemic, or antidiabetic
medications at baseline or follow-up. Second, addi-
tional analyses were performed on the following 4
groups of patients from the study cohort: patients who
had a baseline systolic BP �140 mm Hg, had systolic
BP measured at follow-up, and were not taking anti-
hypertensive medications at baseline or follow-up (n
� 237, group 1); patients who had a baseline diastolic
BP �90 mm Hg, had diastolic BP measured at follow-
up, and were not taking antihypertensive medications
at baseline or follow-up (n � 199, group 2); patients
who had a baseline low-density lipoprotein cholesterol
level �100 mg/dl, had low-density lipoprotein cho-
lesterol measured at follow-up, and were not taking
antilipemic medications at baseline or follow-up (n �
957, group 3); and patients who had a baseline fasting
glucose level �110 mg/dl, had fasting glucose mea-

sured at follow-up, and were not taking antidiabetic
medications at baseline or follow-up (n � 268, group
4). For each group, percentages of patients who had
risk factor values at goal were calculated at baseline
and follow-up using the risk factor goals listed in
Table 2.

For categorical variables, statistical significance of
differences between baseline and follow-up values
was analyzed with chi-square tests. For continuous
variables, statistical significance of changes from
baseline was analyzed with 2-sided paired t tests.
Statistical significance was established at the 0.05
confidence level. When appropriate, values are ex-
pressed as mean � SD.

Patients completed approximately 64% of the
scheduled counseling sessions (9 � 6 of 14 scheduled
sessions per patient). Changes in multiple risk factors
in patients who did not take antihypertensive, antili-
pemic, or antidiabetic medications are listed in Table
3. In addition to the improvements listed in Table 3,
29 of the 119 patients (25%) who were current ciga-
rette smokers at baseline reported that they had quit
smoking cigarettes at follow-up (p �0.05). Framing-
ham 10-year risk scores for coronary heart disease
were determined at baseline and follow-up in 700
patients who had no known atherosclerotic cardiovas-
cular disease and decreased from 6.8 � 5.7% to 5.9 �

TABLE 1 Baseline Demographic and Clinical Characteristics
of Subjects (n � 2,390)

Variable Values

Age (yrs) 50 � 11
Men 33%
Women 67%
African-American 23%
Caucasian 70%
College education* 78%
Known atherosclerotic cardiovascular disease 9%
Previous myocardial infarction 2%
Previous coronary artery bypass graft surgery 2%
Previous percutaneous transcatheter

revascularization
3%

Previous stroke 1%
Known diabetes 11%
Framingham 10-year CHD risk score† 8.1 � 6.4%
Current cigarette smoker 8%
Sedentary lifestyle‡ 58%
Not attempting to eat a low-fat/cholesterol diet 85%
Systolic BP (mm Hg) 128 � 17
Diastolic BP (mm Hg) 80 � 10
Total cholesterol (mg/dl) 213 � 38
Low-density lipoprotein cholesterol (mg/dl) 134 � 31
High-density lipoprotein cholesterol (mg/dl) 52 � 15
Triglycerides (mg/dl) 145 � 116
Fasting glucose (mg/dl) 103 � 31
Body mass index (kg/m2) 31.6 � 7.3
Weight (lb) 196 � 48
Waist circumference (inches) 37.7 � 6.6

Data are presented as means � SD or percentages.
*At least 1 year of college education.
†Ten-year risk for CHD calculated with Framingham regression equations in

subjects who had no known atherosclerotic cardiovascular disease.
‡Currently not performing �20 minutes of moderate or higher intensity

aerobic exercise for �3 days/week.
CHD � coronary heart disease.

TABLE 2 Effect of 12 Weeks of Therapeutic Lifestyle Changes
on Control of Systolic Blood Pressure in Subjects Not Taking
Antihypertensive Medications, Diastolic Blood Pressure in
Subjects Not Taking Antihypertensive Medications, LDL-
Cholesterol in Subjects Not Taking Antilipemic Medications,
and Fasting Glucose in Subjects Not Taking Antidiabetic
Medications: Subjects With Abnormal Baseline Values†

Outcomes Measurement Baseline Follow-up Change

Systolic BP (mm Hg)
(n � 237)

149 � 11 133 � 13 �17 � 14*

Systolic BP (% at goal‡)
(n � 237)

0 64 64*

Diastolic BP (mm Hg)
(n � 199)

94 � 5 84 � 8 �10 � 9*

Diastolic BP (% at goal‡)
(n � 199)

0 67 67*

LDL cholesterol (mg/dl)
(n � 957)

144 � 28 135 � 30 �9 � 25*

LDL cholesterol (% at goal‡)
(n � 957)

53 64 11*

Fasting glucose (mg/dl)
(n � 268)

144 � 43 127 � 39 �17 � 44*

Fasting glucose (% at goal‡)
(n � 268)

0 39 39*

Where appropriate, values are mean � SD. Changes from baseline were
statistically significant where indicated (*p �0.05).

†Systolic BP �140 mm Hg; diastolic BP �90 mm Hg; LDL cholesterol �100
mg/dl; fasting glucose �110 mg/dl.

‡Systolic BP �130 mm Hg for subjects who had diabetes and/or chronic
renal disease, �140 mm Hg for other subjects; diastolic BP �80 mm Hg for
subjects who had diabetes and/or chronic renal disease, �90 mm Hg for
other subjects; LDL cholesterol at goal using national criteria3 (namely �100
mg/dl for subjects who have coronary heart disease or coronary heart disease
risk equivalents; �130 mg/dl for other subjects who had �2 major coronary
heart disease risk factors; and �160 mg/dl for other subjects who had 0 to 1
major coronary heart disease risk factors); fasting glucose �110 mg/dl.

LDL � low-density lipoprotein.
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4.8%, representing a 13.2% decrease in risk (p
�0.05). Of these patients, those who had a baseline
score �10% (n � 174) decreased their risk by 18.5%
(14.6 � 5.5% to 11.9 � 5.2%, p �0.05) and those
who had a baseline score �20% (n � 39) decreased
their risk by 23.4% (23.1 � 4.9 to 17.7 � 6.4%, p
�0.05).

The percentage of patients in groups 1 to 4 who
had risk factor values at goal levels at baseline and at
follow-up is presented in Table 2. In addition to the
improvements presented in Table 2, 37% of patients
(n � 56) in group 4 who had a baseline fasting glucose
compatible with a diagnosis of diabetes mellitus (i.e.,
�126 mg/dl, n � 151) decreased that value to �126
mg/dl.

• • •
National clinical guidelines for the management of

hypertension, hyperlipidemia, and impaired fasting
glucose/diabetes mellitus have advocated a multifac-
torial lifestyle approach to decreasing the risk for
coronary heart disease. This approach has been des-
ignated “therapeutic lifestyle changes” and includes
exercise training, correct nutrition, and other appro-
priate lifestyle interventions.3 There is abundant sci-
entific evidence on the efficacy of each of the individ-
ual components of therapeutic lifestyle changes in the
management of conventional risk factors.3,13,14 There
is also a growing body of published data on the efficacy
of the simultaneous implementation of the multiple in-
terventions that comprise therapeutic lifestyle chang-
es.15–18 The present study adds to the existing publica-
tions by reporting on the effectiveness (i.e., extent to
which therapeutic lifestyle changes do work in actual
practice) rather than on the efficacy (i.e., determining
whether therapeutic lifestyle changes can work when
administered in a clinical trial) of therapeutic lifestyle
changes in the control of conventional risk factors.

The major strength of the present study is the

involvement of a relatively large
number of ethnically diverse men
and women who participated in an
existing operational community-
based lifestyle management program
rather than in a clinical trial, the con-
ditions of which may be difficult to
replicate in the “real world.” Poten-
tial limitations include the absence of
a control group with no intervention,
regression to the mean in patients
who had abnormal baseline risk fac-
tor values, and the relatively short
duration of follow-up. In addition,
the present findings cannot necessar-
ily be extrapolated to patients who
have more marked increases in risk
factors than those of subjects in this
study.

Although further research is war-
ranted, these data clearly show that
many patients who have conventional
risk factors can achieve goal levels
without medications within 12 weeks

of initiating therapeutic lifestyle changes and refute the
notion that intensive lifestyle intervention is not worth
the effort. The present findings have important implica-
tions for physicians and their patients in translating na-
tional clinical guidelines on risk factor management into
medical practice and personal behavior change. More-
over, therapeutic lifestyle changes can generally be im-
plemented less expensively than most medications and,
unlike single-drug therapy, favorably affect multiple risk
factors. Therefore, these findings also have potentially
important policy implications for health care payers,
including the federal government, which often does not
provide reimbursement for therapeutic lifestyle changes
but currently provides or intends to provide prescription
drug coverage.
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Comparison of Levels of Large and Small High-Density
Lipoprotein Cholesterol in Asian Indian Men Compared

With Caucasian Men in the Framingham
Offspring Study

Narendra C. Bhalodkar, MD, Steve Blum, PhD, Thakor Rana, MD, Ami Bhalodkar, MPH,
R. Kitchappa, MD, Kyoung-Sil Kim, PharmD, and E. Enas, MD

Asian Indians have a higher incidence of coronary
artery disease (CAD) than do other ethnic groups,
despite similar standard risk factors and lipid profiles.
The large subclass of high-density lipoprotein (HDL)
cholesterol is predominantly associated with protec-
tion against coronary artery disease. We compared
various lipoprotein concentrations and sizes in 211
healthy Asian Indian men with those in 1,684 Cau-
casian men from the Framingham Offspring Study as
measured by nuclear magnetic resonance spectros-
copy. Concentrations of HDL cholesterol were similar
in the 2 groups, but concentrations of large HDL
cholesterol were lower and concentrations of small
HDL cholesterol were significantly higher in Asian
Indian than in Caucasian men. HDL particle size was
smaller in Asian Indians. Levels of low-density li-
poprotein cholesterol, low-density lipoprotein particle

size, and prevalence of pattern B were similar in the
2 groups. �2004 by Excerpta Medica Inc.

(Am J Cardiol 2004;94:1561–1563)

Extensive prospective epidemiologic studies have
consistently demonstrated that levels of high-den-

sity lipoprotein (HDL) cholesterol are inversely re-
lated to coronary artery disease (CAD). This relation
is strong, graded, and independent of other lipid and
nonlipid risk factors.1,2 HDL cholesterol particles are
predominantly involved in reverse cholesterol trans-
port and mediate the removal of cellular cholesterol
from cells. The prevailing view is that this cardiopro-
tective effect may be largely restricted to the larger
HDL subclass particles, whereas small HDL particles
are associated with decreased cardiac protection or
even an increased risk of CAD.3 Patients who have a
large proportion of small, dense low-density lipopro-
tein (LDL) cholesterol (pattern B) have a two- to
threefold higher risk of developing CAD and angio-
graphic progression.4 Further, LDL pattern B and
small HDL often coexist.5 This study determined li-
poprotein concentrations, sizes, and subclass levels
among Asian Indians, and the results were compared
with those from a predominantly Caucasian popula-
tion from the Framingham Offspring Study.6
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