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The authors investigated the efficacy of a lifestyle educa-
tional program, organized in small group meetings, in
improving the outcome of a nonpharmacologic interven-
tion. One hundred and eighty-eight hypertensive patients
with stable blood pressure (BP) levels and drug therapy in
the previous 6 months were randomly divided into educa-
tional care (EC) and usual care (UC) groups. They were fol-
lowed at 3-month intervals up to 2 years. In addition to the
visits in an outpatient clinic, patients in the EC program
participated in small group meetings in order to improve
their knowledge of the disease and reinforce their motiva-
tion for treatment. At baseline, EC and UC groups were

similar for age, sex, body mass index (BMI), blood pres-
sure (BP) levels, and pharmacologic treatment. Patients in
the EC group had significantly reduced total energy, total
and saturated fats, and sodium intake. Physical activity
was significantly increased in the EC group as well. At the
end of the 1-year follow-up, BMI (P<.001), visceral fat
(P<.001), and BP (P<.001) were significantly lower in the
EC group compared with the UC group. Pharmacologic
treatment during the study was similar for all classes of
drugs apart from diuretics whose dose was higher in the
UC group at the end of the study. J Clin Hypertens (Green-
wich). 2012;14:767–772. �2012 Wiley Periodicals, Inc.

The association between arterial hypertension and
other metabolic diseases has been frequently observed
in the literature by several investigators and by our-
selves in both clinical studies in the outpatient clinic
and in observational studies in large population sam-
ples.1–4 Overweight status particularly seems to influ-
ence the development of hypertension but impairment
in blood lipids and glucose are also involved, as seen
in the metabolic syndrome.5 Accordingly, guidelines
for optimal treatment of arterial hypertension indicate
that nonpharmacologic intervention is the first
approach in patients with low global cardiovascular
risk and is associated with drug therapy in patients
with moderate to high global risk.6

Despite the interest to prevent the vascular complica-
tions of hypertension, the goal of normal blood pressure
(BP) levels is achieved in only <25% patients with
hypertension worldwide. Reasons for this disappointing
result vary, including low dosage of antihypertensive
drugs, patients not taking prescribed pills, resistant
hypertension, and poor compliance to prescribed non-
pharmacologic measures. We have described the difficul-
ties found by our patients in continuing a dietary
approach to improve BP over a long period of time
despite achieving significant improvement in BP and
body weight (BW) control, associating lifestyle changes
with pharmacologic treatment.7

The aim of the present study was to evaluate
whether an educational program dedicated to non-
pharmacologic measures to treat hypertension, includ-
ing small group meetings with doctors and dieticians
in addition to usual controls in the outpatient clinic
would be useful in achieving better and long-lasting
results in the control of BP levels, BW, and serum
parameters of glucose and lipid metabolism when
compared with the usual approach in an outpatient
clinic.

PATIENTS AND METHODS
Two hundred hypertensive patients seen in the hyper-
tension outpatient clinic of our department were
enrolled in the present study. They were fully informed
of the aims of the investigation and their consent was
obtained before entering the study group. All partici-
pants had stable BP levels during the past 6 months
when their pharmacologic and nonpharmacologic
treatment had not been modified. At baseline, a full
physical examination was performed, including the
following clinical measurements: BW, body mass index
(BMI), BP, and heart rate. At the same visit, blood
samples were taken from a suitable forearm vein for
the following laboratory analyses: fasting blood glu-
cose, serum creatinine, total cholesterol, triglycerides,
and high-density lipoprotein cholesterol (HDL-C).
Low-density lipoprotein cholesterol (LDL-C) was cal-
culated according to the Friedwald’s formula.8 Data
regarding dietary intake were collected using a food
frequency validated questionnaire9 and data regarding
pharmacologic therapy were also collected.

At the end of the examination, all patients were pre-
scribed a Mediterranean diet low in salt, which could

Address for correspondence: Aldo L. Ferrara, MD, Federico 2nd Uni-
versity of Naples, Via S. Pansini 5, 80131 Naples, Italy
E-mail: ferrara@unina.it

Manuscript received: July 4, 2012; revised: August 3, 2012;
accepted: August 15, 2012
DOI: 10.1111/jch.12016

Official Journal of the American Society of Hypertension, Inc. The Journal of Clinical Hypertension Vol 14 | No 11 | November 2012 767



also be low in daily energy if needed. Diets were
explained to all patients by a well-trained dietician
(S.E.) according to a routine protocol. Thereafter,
patients were randomly divided in two groups: an edu-
cational care program (EC) and the usual care pro-
gram (UC). Both groups were seen in the outpatient
clinic at 3-month intervals up to 1 year by doctors and
dieticians (D.F.V., S.L., S.E., G.R., F.F.) who were
unaware of the group for which the patients were
assigned. BW was always measured by the same dieti-
cian (SE); however, patients in the intensive care pro-
gram were also supplemented with additional
information regarding their disease and the importance
of the prescribed nonpharmacologic treatment accord-
ing to a previously scheduled protocol of small group
meetings with a dietician and doctors (P.D., R.B.F.,
G.F.), while patients in the referred care program were
seen only in the outpatient clinic context.

At 1-year follow-up, BP was accurately monitored
and doctors could modify dosage and number of drugs
according to a scheduled program. In particular, if BP
was poorly controlled, the daily dosage of drugs was
increased in the following order: angiotensin-convert-
ing enzyme (ACE) inhibitors or angiotensin receptor
antagonists, calcium channel blockers, b-blockers, and
diuretics. On the other hand, when BP was lower than
needed, drugs were reduced in the inverse order:
diuretics, b-blockers, calcium antagonists, and ACE
inhibitors ⁄ angiotensin receptor antagonists.

At the end of the 1-year study, all patients were
invited to continue the dietary project and both groups
were seen by doctors and dieticians in the outpatient
clinic at 3-month intervals up to 2 years.

EC Program
Patients were seen in small group meetings by doctors
and a well-trained dietician 3 times at 1-month inter-
vals. Before starting the educational program, patients
were invited to complete an appropriate questionnaire
in order to collect information regarding the level of
knowledge of their disease and the main components
of a healthy diet. Thereafter, patients were trained
regarding hypertension and other cardiovascular risk
factors, the importance of BW and abdominal circum-
ference control, how to avoid food rich in fat and salt
and to choose fiber-rich food, the importance of avoid-
ing smoking, and to perform aerobic physical activity
regularly (at least 3 times weekly in order to burn
1200 kcal per week).

The aims of the first meeting were: (1) to explain
the meaning of global cardiovascular risk and the rele-
vance of hypertension as a cardiovascular risk factor;
(2) to explain the importance of BW and waist circum-
ference in relationship to BP levels and cardiovascular
risk; and (3) to stress the main nonpharmacologic
measures to reduce BW and BP, in particular to learn
how to recognize high-energy food and how to per-
form mild aerobic physical exercise. The aims of the
second meeting were: (1) to explain the relationship of

sodium intake and hypertension and the importance of
reducing high-salt intake; (2) to recognize high-fat
food and to opt for monounsaturated or polyunsatu-
rated fats; and (3) to explain the importance of a high-
potassium food intake by increasing consumption of
fruits, legumes, and vegetables. The aims of the third
meeting were: (1) to learn the importance of fiber in
controlling BW and other metabolic risk factors; (2) to
understand the negative effect of high alcohol intake
on BW and BP and the importance of limiting daily
red wine intake to no more than 125 mL; (3) to
understand the negative effect of cigarette smoking on
the arterial tree; and (4) to understand the positive
effect on the cardiovascular system of the Mediterra-
nean diet.

Ideal BW and 10-year cardiovascular risk score was
also calculated according to the Framingham equa-
tion.10 At the end of the course, patients received a
questionnaire similar to that filled out at the first meet-
ing in order to evaluate the degree of education in
healthy lifestyle they had achieved.

Statistical Analysis
Data were analyzed using the SPSS statistical package
(SPSS-PC; SPSS Inc, Chicago, IL). Results were
expressed as mean�standard deviation. Comparison of
means were performed by Student t test for unpaired
data and one-way analysis of variance with Tukey’s
multiple comparisons. Nonparametric variables were
analyzed by v2 test.

RESULTS
Of the 200 patients initially enrolled, 12 dropped out
before randomization into the groups because they
were not able to attend the scheduled visits, leaving
188 patients for study assessment. At baseline the two
groups of patients, EC and UC, were similar for sex
distribution (52 men and 42 women vs 46 men and 48
women in the EC and UC groups, respectively), age,
BW, BP, and serum parameters of glucose and lipid
metabolism. Data regarding the characteristics of the
two groups are shown in Table I. No difference was
observed in the daily energy intake and consumption
of dietary macronutrients and micronutrients
(Table II). Smoking habit (nonsmokers 84.4% vs
88.3%, moderate smokers 5.2% vs 3.2%, and heavy
smokers 10.4% vs 8.5%) was similar in the two
groups as well. Regarding physical activity, the two
groups were comparable (sedentary 84.4% vs 93.6%).
Similarly, no difference was detected in the daily anti-
hypertensive drug consumption.

During the follow-up period, patients in the EC pro-
gram significantly reduced energy intake, particularly
that derived from saturated fats and soluble carbohy-
drates, not only compared with baseline values but
also compared with values of the UC group (Table II).
No difference was detected in smoking habit com-
pared with baseline and with the other group. On
the other hand, the number of patients performing
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physical activity significantly increased in the EC
group and reached statistical significance at each
control (Figure 1).

Between-group differences were detected in BW,
BMI, visceral obesity, and systolic BP at the 6-month
follow-up, with the addition of a significant reduction
in diastolic BP and triglycerides at 1-year control
(Table III). Concomitantly, no significant changes were
performed in the antihypertensive therapy in either
group (Table IV).

Systolic BP at baseline was related only to daily
dietary intake of total and saturated lipids. Diastolic
BP, on the other hand, was significantly related to
BW, LDL-C, daily energy intake, proteins, total lipids,
saturated fatty acids, poly-unsaturated fatty acids,
and salt.

In the linear regression analysis with diastolic BP as
the independent variable, the best regression equation
was obtained, including BW, LDL-C, total energy
intake, SFA, and sodium (R2=0.099, F=3.907,
P<.002). Of the previously indicated variables, only
BW (P<.005) and LDL-C (0.04) were still indepen-
dently associated with baseline diastolic BP.

Changes in systolic BP during 1-year follow-up were
significantly related to changes in BW, BMI, energy
intake, lipids (particularly saturated fatty acids), cho-
lesterol, and sodium (Table V). In the linear regression
analysis, the best regression equation was obtained
including changes in BW, total daily energy, total lip-
ids, and sodium (R2 0.122, F=4.992, P<.001), and
changes in sodium intake (t=2.584, P<.01) and total
lipids (t=1.939, P=.05) were independently associated
with changes in systolic BP. Changes in diastolic BP
were significantly related to changes in BW, BMI, total
energy, total fats (particularly saturated fatty acids),
cholesterol, proteins, and sodium (Table V). The best
linear regression equation included changes in BMI,
saturated lipids, proteins, cholesterol, and sodium (R2

0.082, F=2.573, P=.03).

At the end of the 1-year study, patients were invited
to continue their diet and both groups of patients were
seen in the outpatient clinic only without further rein-
forcement of the information given to the EC group in
the small group meetings. Fifty-nine patients from the
EC group and 56 from the the UC group continued to
the end of the 2-year follow-up. At that time, patients
in the EC group still had lower BW (75.7�14 kg
vs 80.7�12 kg, P<.05), BMI (27.3�4 kg ⁄ m2 vs

TABLE II. Energy, Macronutrient, and Micronutrient
Composition of the Diets of the EC (Upper Line) and
UC (Lower Line) Groups at Baseline and During 1-y
Follow-Up

Baseline 6 Mo 12 Mo P Value

Kcal (EC) 2467�618 2115�549 2019�436 <.001

Kcal (UC) 2429�573 2366�579 2407�576

.03 <.001

Proteins, g 96�19 84�19 82�15 <.001

93�22 90�19 91�19

.001

Total lipids, g 83�24 64�20 61�13 <.001

81�21 77�18 79�20

<.001 <.001

SFAs, g 29�10 20�7 19�5 <.001

29�10 25�8 27�9

<.001 <.001

MUFAs, g 42�11 35�10 33�7 <.001

42�10 41�9 41�9

.01 <.001

PUFAs, g 11�3 9�3 8�2 <.001

11�3 10�3 10�3

<.002 <.001

CHOs, g 356�108 321�102 304�78 .002

351�98 350�104 356�100

.001

Soluble CHOs, g 104�36 82�29 84�29 <.001

109�32 104�29 109�37

<.001 <.001

Cholesterol, mg 227�79 175�76 170�56 <.001

227�72 210�64 218�79

.01 <.001

Fiber, g 31�8 29�7 30�7

31�7 32�7 32�7

<.05

Sodium, mg 2825�951 2117�738 1990�689 <.001

2587�891 2477�843 2481�799 .03

<.03 <.001

Potassium, mg 3559�877 3307�763 3420�818

3709�856 3800�702 3817�863

<.001 .001

Calcium, mg 933�318 671�169 683�204 <.001

915�246 820�224 875�236

<.001 <.001

Alcohol, g 9�15 6�13 5�11

7�12 8�12 8�14

Abbreviations: CHOs, carbohydrates; EC, educational care; MUFA,
mono-unsaturated fatty acids PUFA, polyunsaturated fatty acids;
SFA, saturated fatty acids; UC, usual care.

TABLE I. Characteristics of the Educational Care
and Usual Care Groups at Baseline

Educational

Care (n=94)

Usual Care

(n=94)

Age, y 56.2�10 56.6�9

Body weight, kg 79.7�15 79.9�12

BMI, w ⁄ h2 28.7�5 29.6�4

Waist circumference, cm 102.2�12 104.3�10

SBP, mm Hg 135.8�17 132.3�15

DBP, mm Hg 85.4�12 83.3�9

Serum cholesterol, mg ⁄ dL 199.2�36 195.5�37

LDL cholesterol, mg ⁄ dL 126.2�32 119.5�36

HDL cholesterol, mg ⁄ dL 49.2�12 50.0�13

Serum triglycerides, mg ⁄ dL 127.4�98 140.0�80

Fasting blood glucose, mg ⁄ dL 98.8�26 102.7�27

Abbreviations: BMI, body mass index; DBP, diastolic blood pres-
sure; HDL, high-density lipoprotein; LDL, low-density lipoprotein;
SBP, systolic blood pressure.
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29.9�4 kg ⁄ m2, P<.01), waist circumference (97.7�9
cm vs 106.2�11 cm, P<.001), systolic BP (123.2
�13 mm Hg vs 130.0�14 mm Hg, P<.01), and dia-
stolic BP (78.6�7 mm Hg vs 81.7�8 mm Hg, P<.03)
(Figure 2). Food frequency questionnaires showed that
patients in the EC group were still much more compli-
ant to the dietary prescription since their diet was
lower in total calories (1919�429 kcal ⁄ d vs 2427�

TABLE III. Changes in Body Weight, Blood Pressure,
Serum Cholesterol, Triglycerides, and Blood Glucose
During the 1-y Follow-Up in the EC (Upper Lines)
and UC (Lower Lines) Groups

Baseline 6 Mo 2 Mo P Value

Body weight, kg

EC 79.5�15 77.1�14 76.5�14 ns

UC 80.0�12 80.7�12 80.9�13 ns

ns .05 .02

BMI, w ⁄ h2 28.7�5 27.9�4 27.6�4 ns

29.6�4 29.9�4 30.0�4 ns

ns .001 .001

Waist circumference,

cm

102.2�12 98.2�11 98.6�11 .04

104.3�10 103.7�10 104.9�10 ns

ns .005 .001

SBP, mm Hg 136.0�17 127.3�12 124.5�10 .001

132.3�15 133.1�16 133.5�15 ns

ns .05 .001

DBP, mm Hg 85.4�12 80.3�8 77.9�9 .001

83.3�9 81.9�10 81.3�9 ns

ns ns .01

Cholesterol,

mg ⁄ dL

199.7�36 200.4�39 183.8�32 .01

195.6�37 194.5�33 192.1�33 ns

ns ns ns

LDL-C mg ⁄ dL 126.8�32 126.0�38 110.8�33 .02

119.5�36 113.3�37 113.3�35 ns

.05 ns

HDL-C mg ⁄ dL 49.1�12 49.3�13 49.7�12 ns

49.8�13 51.6�12 52.0�14 ns

ns ns ns

Triglycerides,

mg ⁄ dL

127.1�97 142.0�95 115.2�48 ns

142.0�82 133.5�60 134.9�54 ns

ns ns .01

Fasting blood

glucose, mg ⁄ dL

98.6�26 103.2�36 99.2�22 ns

102.7�27 99.9�20 104.9�33 ns

ns ns ns

Abbreviations: BMI, body mass index; DBP, diastolic blood pres-
sure; EC, educational care; HDL-C, high-density lipoprotein choles-
terol; LDL-C, low-density lipoprotein cholesterol; ns, not significant;
SBP, systolic blood pressure; UC, usual care.
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FIGURE 1. Physical activity at baseline and at 2-year follow-up in 188
hypertensive patients participating in the nonpharmacologic interven-
tion program, divided in the educational care (EC; n=94) and usual
care (UC; n=94) groups. Significance EC vs UC group: *P<.02 and
**P<.003.

TABLE IV. Changes in Mean Daily Drug Dosage
During the 1-y Follow-Up in the EC (Upper Lines)
and UC (Lower Lines) Groups During the 1-y Dietary
Intervention

Baseline,

Mean�SD

(No.)

6 Mo,

Mean�SD

(No.)

12 Mo,

Mean�SD

(No.) P Value

Irbesartan, mg

EC 258�60 (42) 255�60 (45) 264�90 (49) ns

UC 273�120 (43) 285�150 (45) 288�150 (49) ns

ns ns ns

Atenolol,

mg

37.5�25 (22) 37�25 (27) 36�25 (31) ns

43.0�20 (27) 41�20 (29) 48�35 (33) ns

ns ns ns

Lisinopril,

mg

15.6�6 (37) 14.6�8 (36) 15.1�6 (36) ns

15.2�6 (40) 16.2�6 (43) 16.6�4 (42) ns

ns ns ns

Chlorthalidone,

mg

14.5�5 (38) 14.7�5 (42) 14.2�5 (44) ns

18.2�7. (45) 17.5�7 (47) 18.2�7 (51) ns

0.03 0.05 0.01

Rosuvastatin,

mg

8.9�4 (22) 9.3�4 (30) 8.9�4 (35) ns

9.3�4 (38) 10.4�6 (44) 9.9�6 (47) ns

ns ns ns

Amlodipine,

mg

8.1�3 (40) 8.1�4 (45) 7.5�4 (41) ns

7.8�4 (35) 8.1�4 (37) 8.1�4 (38) ns

ns ns ns

Abbreviations: EC, educational care; ns, not significant; SD,
standard deviation; UC, usual care.

TABLE V. Correlation Coefficients Between 1-y
Changes in SBP and DBP and Corresponding
Changes in Body Weight, Energy Intake, and
Macronutrients of the Diet

D SBP, r D DBP, r

D BMI 0.273a 0.321a

D Body weight 0.258a 0.253a

D Dietary energy 0.284a 0.258a

D Lipids 0.324a 0.286a

D SFAs 0.322a 0.250a

D MUFAs 0.278b 0.204b

D PUFAs 0.210b 0.196b

D CHOs 0.188b 0.256a

D Proteins 0.178b 0.261a

D Sodium 0.300a 0.208b

Abbreviations: D change; BMI, body mass index; CHO, carbohy-
drates; DBP, diastolic blood pressure; MUFAs, mono-unsaturated
fatty acids; PUFAs, polyunsaturated fats; SBP, systolic blood pres-
sure; SFAs, saturated fatty acids. aP<.001; bP<.01.
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560 kcal ⁄ d, P<.001), total (58�12 g vs 78�18 g,
P<.001) and saturated (17�5 vs 26�8 g, P<.001)
fats, cholesterol (288�78 vs 364�95 mg, P<.001),
and sodium (1849�548 mg vs 2396�850 mg,
P<.001). Moderate physical activity was still increased
in the EC group. Moreover, no difference in daily dos-
age of drugs was detected.

DISCUSSION
The topic of reducing BP levels and improving cardio-
vascular risk by nonpharmacologic intervention has
been widely investigated in the literature. There are
many studies dealing with changes in cardiovascular
risk factors after a nonpharmacologic program of BW
reduction. Most of these studies were performed in
hospitalized patients or in highly selected participants
while the effects in clinical practice were rarely
examined.11–14

In a previous study, the initial BW reduction
observed at 6-month control was progressively reduced
over time and the authors stated that patients who
had been able to reduce their BW by 4.5 kg and main-
tain this decrease during the following 30 months
achieved the greatest reduction in BP levels and risk of
hypertension.15 Our study showed that the initial
effects of the nonpharmacologic intervention in hyper-
tensive patients was lost over time when the intensive
care approach in the outpatient clinic with the simul-
taneous involvement of doctors and dieticians had
been replaced by the habitual follow-up without rein-
forcement of the nonpharmacologic message, so that
the majority of patients had returned to their habitual
diet in a few month time.7 On the other hand, Appel
and colleagues16 recently showed a sustained clinically
significant weight loss when primary care providers
reinforced participation at the scheduled program even
by remote support without face-to-face contact.

In order to avoid the return to their lifestyle habits,
we decided to randomly include a group of hyperten-
sive patients in a program that allowed patients to
learn many aspects of their disease, the increased car-
diovascular risk to which they were exposed, and how

to calculate it by using one of the most common
algorithms, the risk of eating food that negatively
influences their BP and ⁄ or main metabolic parameters
and the usefulness of eating according to the guidelines
of healthy nutrition and of regularly performing aero-
bic physical activity. Patients in the experimental
group were, therefore, additionally seen outside the
outpatient clinic in small groups when the educational
program was carried out by doctors and dieticians
whose role of caregiver was expanded according to a
recent report.17

We observed that these patients obtained a signifi-
cantly marked reduction in BP, BW, central adiposity,
total cholesterol, and LDL-C in 6 months compared
with the control group, which had similar counselling
but was followed-up only according to the habitual
visits in the outpatient clinic. Surprisingly, the
observed effects lasted for a long time as demonstrated
by the analyses performed after the first and second
year of follow-up; thus, indicating that full informa-
tion regarding the disease and the tools to fight it
results in the desired change in the patients’ behavior.

This observation is in agreement with previous find-
ings regarding the effectiveness of discussing coronary
risk in order to improve pharmacologic BP control18

or drug treatment of dyslipidemia.19 In our experience,
however, it is much more difficult to maintain adher-
ence to the nonpharmacologic treatment than to drug
therapy since lifestyle changes are frequently consid-
ered stressful conditions in daily life, particularly in
the case of maintaining BW control in obese patients.
A paper has been recently published regarding a new
motivation-focused weight loss maintenance program
for patients with urinary incontinence20 and we look
forward to the results in order to improve the response
of our patients to the lifestyle changes requested to
reduce cardiovascular risk.

The dropout rate of almost one third of patients
after the 1-year follow-up obviously compromises the
importance of the 2-year follow-up. Nevertheless, it
seems worthy to note that about two thirds of the
patients included in the study were still regularly seen
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FIGURE 2. Systolic and diastolic blood pressure in 59 patients in the educational care (EC) group (on the left) and 56 in the usual care (UC) group
(on the right) who completed the 2-year follow-up, at baseline and during the observation period. Significance vs baseline: *P<.001.
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in the outpatient clinic. Those who were in the educa-
tional program showed significantly better control of
BW and BP, were much more compliant to the dietary
program, and were more frequently engaged in moder-
ate physical activity than the control group. This
observation pushes us to consider that the initial larger
investment of human resources might be limited to a
small period while the results might be seen even after
years.

To date, we think that in terms of cost-effectiveness
the small-group approach to an educational program
to improve lifestyle habits may be considered effective
and less expensive, particularly considering the
expected reduction of cardiovascular events over time.

CONCLUSIONS
An educational program to improve adherence to non-
pharmacologic treatment of obesity and hypertension
is frequently neglected in the clinical practice because
patients and doctors often prefer to increase the num-
ber and ⁄ or dosage of medications. The present investi-
gation shows that involving patients in a face-to-face
program with doctors and dieticians is a low-cost ⁄ ben-
efit procedure able to improve the outcome of the dis-
ease and reduce the risk of cardiovascular events,
possibly preventing increasing costs for drug therapy.
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