
Introduction

Cardiovascular diseases (CVD) accounted for 45% 
of deaths in the world in 2015, causing a great impact 
on statistics.1 In Brazil, mortality rates from diseases of 
the circulatory system are also high and represented 
28% of deaths in 2017.2 Therefore, CVD is considered 
a major public health problem. Most of the recorded 

deaths caused by CVD would be preventable if patients 
followed the prescribed medical treatment and controlled 
risk factors, including inadequate diet, smoking, obesity, 
physical inactivity, high blood pressure and high 
cholesterol levels.3

CVDs are debilitating conditions, with a progressive 
course and multiple factors, such as physical limitation 
and risk of death, that affect the improvement of the 
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Abstract

Background: Cardiovascular diseases (CVD) accounted for 27% of deaths in Brazil in 2017. Most of the recorded 
deaths caused by CVD would be preventable if patients controlled risk factors including inadequate diet. The 
Brazilian Cardioprotective Nutritional Program (Dica Br) adapted the Mediterranean diet pattern to Brazilian typical 
foods and evaluated the effectiveness of a nutritional program based on cardioprotective foods on cardiovascular 
events and death of patients with cardiovascular diseases. 

Objectives: To evaluate the effect of Dica Br on the QoL of patients with atherosclerotic disease from two health 
centers in the city of Rio de Janeiro.

Method: Randomized clinical trial with 273 participants of both sexes, over 45 years old, followed for four years. 
The intervention group (IG) received individualized dietary prescription, educational program, individual and 
group consultations, and phone calls. The control group (CG) received general dietary guidance. The SF-36 was 
used to assess QoL. The Student’s t-test and the Mann-Whitney test was used to compare means between the 
groups. The mixed model test was used to compare the course of variables over time between the groups. Statistical 
significance was set at 5%.

Result: Most patients were male, with an average age of 64.2 ± 8.2 years in the IG and 65±9.5 years in the CG. 
Most were physically inactive, overweight, and had incomplete elementary school. The most prevalent comorbidity 
was systemic arterial hypertension, followed by dyslipidemia. QoL improved in both groups at four years. Waist 
circumference decreased in both groups over time, and low-density lipoprotein cholesterol (LDL-C) levels decreased 
in the IG but not in the CG after four years of follow-up.

Conclusion: The cardioprotective diet was effective in reducing LDL-C in the IG, and an improvement in QoL was 
observed in both intervention and control groups.
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cookbook. The control group received a generalized 
guidance only, with a list of foods to be avoided, and 
no caloric value.

Participants

The trial was initially carried out with 273 participants 
from two study centers. Inclusion criteria were adults of 
both sexes, aged 45 or over; with previously documented 
CAD, stroke, myocardial revascularization and/or 
angioplasty, peripheral arterial disease, or hospitalization 
for unstable angina. 

Exclusion criteria were inability to eat by mouth; 
clinical suspicion or diagnosis of hepatic encephalopathy 
or other liver diseases; cancer patients; patients who 
underwent gastroplasty; patients with previous organ 
transplantation; wheelchair users; patients in the 
immediate postoperative period of cardiac surgery (up 
to 30 days after surgery); patients diagnosed with heart 
failure at any stage of the disease.

Randomization

Eligible participants were randomly assigned 
(1: 1) to the intervention group (IG) or the control 
group (CG). Randomization was performed in blocks 
with stratification by study location. The allocation 
concealment was guaranteed through an automated 
centralized system, available on the web 24 hours a day. 

Intervention

The intervention consisted of three components: (a) 
dietary prescription; (b) educational program based on 
playful educational strategies and suggestions of food 
choices; and (c) individual interviews, group sessions and 
contact by telephone. Participants received a booklet with 
information on the diet they should follow, including 
caloric value, distribution, portions and food groups, 
recipes, tips and general information about the program, 
in addition to the cookbook.

The foods were divided into three groups according 
to the following criteria: no added sugar; low calories; no 
nutrients that increase cardiovascular risk (cholesterol, 
saturated fat, and sodium), and the presence of 
cardioprotective nutrients (antioxidants and fibers). 
This qualitative selection generated a list containing 
skim milk and yogurt, fruits and vegetables, and beans. 
This group was called “green”. The cutoff point was 
established based on a caloric density ≤1.11 kcal/g, fatty 

diseases and patients’ quality of life (QoL).4 A poor QoL 
is associated with depression, social exclusion, anxiety, 
and consequently worsening of diseases, leading to an 
increased use of medications and increased incidence of 
CVD, leading to a vicious cycle.5–7 

The main risk factor for CVDs is unhealthy eating, and 
the relationship between dietary patterns and the disease 
has been studied in recent years. One of these patterns, 
called the “western diet”, is rich in total fats, cholesterol 
and refined sugar, and poor in dietary fiber. It is closely 
related to a sedentary lifestyle and the occurrence of 
chronic non-communicable diseases.8–10 Meanwhile, the 
Mediterranean diet11–14 has been shown to have a consistent 
and positive association with cardiovascular and metabolic 
health, 9,15,16 as well as with higher rates of QoL.17,18

The multicenter clinical trial Dica Br evaluated the 
effectiveness of implementing a nutritional program 
based on cardioprotective foods on cardiovascular 
events and death in patients with established CVD. The 
trial adapted the Mediterranean diet pattern to Brazilian 
typical foods that are easily accessible, low cost, and 
clearly prescribed, respecting regional characteristics, 
thus favoring adherence by the Brazilian population.19–22

The objective of this study was to assess the effects 
of the Dica Br on the QoL and nutritional status of 
participants over a four-year follow-up period.

Methods

Study Design

This is a randomized clinical trial conducted at the 
National Institute of Cardiology (INC) and at the Piquet 
Carneiro Polyclinic (PPC-UERJ). This study is an integral 
part of the Dica Br, whose design has been described and 
published previously.20

The study protocol was approved by the Research Ethics 
Committees of the INC and the Pedro Ernesto University 
Hospital of the State University of Rio de Janeiro (HUPE), 
in accordance with Resolution No. 466 of December 
12, 2012, of the National Health Council (approval 
numbers 03218512.0.2006.5272 and 03218512.0.2002.5259, 
respectively). All participants were informed about the 
procedures and signed an informed consent form.

The participants received personalized dietary 
guidance and food calorie distribution according to the 
Dica Br food groups. They also received educational 
guidance, individual and group consultations, and a 
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acids ≤0.001 g/g, cholesterol ≤0.04 mg/g and sodium ≤2.01 
mg/g.23 Foods containing one or two nutrients above the 
cutoff point were allocated to the yellow group, and those 
containing three or four nutrients above the cutoff point 
were categorized in the blue group.

The green color occupies the greatest area on the flag, 
which correlates with the green food group that should 
be consumed in greater quantity. Yellow comes in second 
place, suggesting a lower intake, and the blue, which 
is in a small part, an even more restricted intake. The 
red group consists of foods containing trans fat, refined 
sugar, artificial sweeteners and preservatives, as well as 
ultra-processed foods, and their consumption has been 
totally discouraged. As the red group is not shown on 
the flag, the food in that group should not be consumed.

The total energy value (TEV) was calculated using the 
formula of 20 kcal/kg of the current weight for weight 
loss (obesity and overweight), and 25 kcal/kg/weight for 
normal-weight patients.20 Aiming to promote adherence 
to the diet, dietary prescriptions contained the numbers 
of food portions of the green, blue and yellow groups by 
meals. All participants were seen individually every six 
months. In the first two years, once a month, participants 
received a telephone call to reinforce their understanding 
of the program and reinforce dietary points. In the third 
and fourth years they received a call every four months. 
Participants also attended group meetings every four 
months, from the 28th to the 44th month, with lectures 
with topics on nutritional and motivational education 
prepared by the program to increase adherence.  

Control

Participants were instructed to follow a diet based 
on low-fat and low-sodium foods. They all received a 
folder containing a list of foods that should be avoided 
and foods that should be preferred. It was a qualitative 
diet, without calculation of the TEV. Caloric restriction 
was made by replacing high-energy-density foods by 
low-energy-density foods. These participants were seen 
in face-to-face, individual sessions every six months for 
four years. Anthropometric data and blood samples 
were collected, the 24-hour food recall was applied and 
information on lifestyle habits and QoL was collected.

Study steps

During their half-yearly visits to the data collection 
sites, participants underwent individual interviews, 

blood collection for biochemical analysis, anthropometric 
analysis, physical activity assessment questionnaire, 
a 24-hour dietary recall, and the Medical Outcomes 
Study 36-item Short-Form Healthy Survey (SF-36) 
questionnaire, and received guidance regarding diet, as 
shown in Figure 1.

Sample

A convenience sampling was used to recruit 273 patients 
in the two study centers, over the period of one year.

Anthropometric assessment

Body weight was measured in kilograms (kg), 
using an electronic body weight scale (Líder®) with a 
stadiometer, with a maximum of 200 kg, precision of 100 
g and accuracy of 1 mm, positioned on a flat surface. The 
patients were weighed barefoot. Height was measured in 
meters (m), with participants barefoot, with the head in 
the Frankfurt plane, and arms extended along the body. 
Weight and height measurements were used to calculate 
the body mass index (BMI).

Waist circumference (WC) was measured with a 
flexible, inelastic measuring tape to the nearest 0.1 
cm, with the subject in an upright position, abdomen 
relaxed, arms alongside the body and feet together. The 
measurement was taken at the midpoint between the 
last rib and the iliac crest, and the result expressed in 
centimeters (cm).

Biochemical evaluation

Blood collection was performed by a trained technician, 
after a 12-hour fast. Blood samples were collected in a tube 
containing coagulant. After 30 minutes of coagulation at 
room temperature, they were centrifuged at 4000 rpm for 
15 minutes to obtain serum. The samples obtained were 
analyzed by the hospital biochemical analysis laboratory 
on the same day of collection.

Quality of Life Assessment

To assess QoL, the SF-36 questionnaire24,25 was used. 
This questionnaire was chosen because it is more extensive 
and not specific to a given population. It consists of 36 
items distributed in eight domains: functional capacity, 
physical aspects, pain, general health, vitality, emotional 
aspect, social aspect, and mental health. Domains 1 to 4 
deal with physical aspects, while domains 5 to 8 measure 
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Figure 1 – Flowchart of patient selection.

emotional characteristics. For each parameter, the scores 
were coded, added and transformed on a scale from 0 
(the worst possible condition) to 100 (the best possible 
condition). In the case of body pain domain, a score of 
100 means complete tolerance or absence of pain. Each 
dimension is analyzed separately, there is no single value 
that summarizes the entire assessment, translating into 
a better or worse general health condition. The purpose 
is to avoid, on an average of values, failure to identify 
the actual problems related to the interviewee’s QoL and 
health, or underestimate them. For the analysis of the 
SF-36 questionnaire, the free app Qualipes, available at 
https://app.qualipes.com.br, was used.

Financial resources

This study was funded by the Heart Hospital (HCor), 
as part of the program “Hospitals of Excellence in 
Health Services (PROADI-SUS)”, in partnership with 
the Ministry of Health of Brazil. 

Statistical analysis

The data were evaluated using the statistical program 
Statistical Package for the Social Sciences® (SPSS) 
version 23.0 (SPSS Incorporation), GraphPad Prism 
version 8.3.0.538 and Stata Corp LLC (Stata 13) Texas, 
USA. Data are expressed as mean (standard deviation) 

for variables with normal distribution, median (P25-
75) for nonparametric variables, and percentages for 
dichotomous variables. The Kolmogorov-Smirnov 
normality test was used to verify the distribution the 
continuous variables. The chi-square test was used to 
compare dichotomous variables. The student’s t-test or 
the Mann-Whitney U test was used to compare means 
between the groups. Differences in the responses of QoL 
domains between different intervention protocols (control 
and intervention groups) were evaluated by linear mixed 
models,26,27 with the inclusion of the variables time, 
protocol, and interaction term (time*protocol), which 
estimates the response rate of the outcome over time 
(term of interest). The significance value was set at 5%.

Results

Two hundred seventy-three subjects started the 
study, but only 114 reached the end, representing a 
percentage loss of 58.3%. Subjects were diagnosed with 
atherosclerotic disease documented in medical records, 
142 of whom were followed at the INC and 131 at the PPC. 
They are all part of the national multicenter study entitled 
“Effect of the Brazilian Cardioprotective Nutritional 
Program to reduce events and risk factors in secondary 
prevention for cardiovascular disease: a randomized 
clinical trial”.
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Nine hundred medical records were selected, of 
which 400 did not meet the eligibility criteria. Of this 
total, 273 patients agreed to participate in the trial. After 
electronic randomization, the subjects were divided 
into two groups, 135 in the IG and 138 in the CG. In 
the second year of the study, there were 53 dropouts 
or deaths in the IG and 48 in the CG. At the end of 
the study, 43 subjects in the IG and 71 in the CG had 
completed it, that is, a percentage of 32% and 71% 
respectively (Figure1). 

Table 1 compares the subjects who completed the 
trial and those who dropped out. Besides having similar 
quality of life scores, no differences were found in age, 
weight, sex, BMI, education and physical activity between 
these subgroups. Those who dropped out had higher 
HDL, lower cholesterol and glucose levels.

Table 2 shows general characteristics of participants by 
study group. Mean age of CG was 64.2 ± 8.2 years and 65 
± 9.5 years in the IG. Most participants were male (82% in 
the CG and 63.7% in the IG), physically inactive (65.2% 

Table 1 – Comparison of demographical, laboratory and quality of life data between participants who finished and 
dropped out of the study

Variables Finished Dropped out p

n (%) 114 (42%) 159 (58%)

Age (years)ꭜ 64.15    ±7.61 64.95    ±9.69 0.720

Weightꭜ 76.88    ±14.48 77.04    ±15.24 0.459

Body mass indexꭜ 29.6    ±4.80 29.40    ±5.23 0.664

Gender - maleꭝ 61.06 (69) 61.88 (99) 0.892

Marital status - marriedꭝ 52.68 (59) 53.46 (85) 0.668

Incomplete elementary schoolꭝ 28.57 (32) 33.96 (54) 0.430

Physically inactiveꭝ 67.86 (76) 70.51 (110) 0.642

Ex-smokerꭝ 62.73 (69) 54.84 (85) 0.439

Ex-alcoholicꭝ 37.50 (42) 35.48 (55) 0.629

Total cholesterol (mg/dL)ּי 167.0 (138.5-206.0) 170.5 (137.0-205.2) 0.792

LDL-C (mg/dL)ּי 91.0 (74.0-118.5) 94.5 (72.8-122.0) 0.641

HDL-C (mg/dL)ּי 39.0 (33.0-45.0) 44.0 (36.0-55.5) 0.001*

Triglycerides (mg/dL)ּי 152.0 (104.5-207.5) 114.0 (88.5-165.5) 0.000*

Glucose (mg/dL)ּי 122.0(102.0-166.0) 108.5 (97.3-134.0) 0.001*

Glycated hemoglobin (%)ּי 6.7 (5.8-8.2) 6.0 (5.7-6.7) 0.000*

Physical functioningּי 53 (30-75) 55 (30-85) 0.454

Role physicalּי 25 (90-75) 50 (0-81) 0.441

Bodily painּי 52 (31-72) 51 (30-84) 0.860

General healthּי 67 (42-87) 67 (49-82) 0.839

Vitalityּי 60 (35-80) 65 (40-80) 0.443

Social functioningּי 75 (50-100) 75 (50-100) 0.401

Role emotionalּי 100 (0-100) 66 (33-100) 0.481

Mental healthּי 76 (48-88) 72 (52-85) 0.750

Values expressed as means ± standard deviation, median (P25-75) and percentage (n). LDL: low-density lipoprotein; HDL: high-density lipoprotein; 
Student’s t-testꭜ, Mann-Whitneyꭜ test and chi-square testꭜ. * Statistical difference (p <0.05). 
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Table 2 – General characteristics of study participants by randomization group

Variable (n) Control group Intervention group p value

n   138 135

Age (years)ꭜ 64.2 (± 8.2) 65 (± 9.5) 0.448

Gender - male % (n)ꭝ  82 (59.4) 63.7 (86)ꭝ 0.535

Marital status - married % (n)ꭝ  55.1 (76)  51.13 (68) 0.647

Incomplete elementary school % (n)ꭝ  33.3 (46) 30.01 (40) 0.649

Physically inactive% (n)ꭝ  65.2 (90) 73.85 (96) 0.116

Ex-smokerꭝ 60.6 (83) 55.5 (71) 0.595

Ex-alcoholicꭝ 39.0 (53) 35.6 (44) 0.398

Overweight % (n)ꭝ 46.7 (63) 38.7 (53) 0.434

Hypertension % (n)ꭝ 95.6 (131) 97.0 (131) 0.535

Dyslipidemia % (n)ꭝ 94.2 (129) 88.1 (119) 0.159

Diabetes mellitus % (n)ꭝ 54.7 (75) 53.3 (72) 0.596

Acute heart attack % (n)ꭝ 62.8 (86) 67.4 (91) 0.427

Angina % (n)ꭝ 51.1 (70) 54.8 (74) 0.438

Myocardial revascularization surgery %(n)ꭝ 43.8 (60) 42.2 (57) 0.793

Weight (kg)ꭜ 77.3 (± 14.5) 78.4 (± 15.4) 0.548

Waist circumference (cm)ꭜ 100.8 (± 13.2) 100.7 (± 12.2) 0.934

Total cholesterolּי 171 (137-206.7) 165.5 (140.2-204) 0.534

HDL-Cּי 40 (33-48) 40 (34-50) 0.958

LDL-Cּי 94 (73-119) 94 (76-120) 1

Triglycerides (mg/dL)ּי 130.5 (96.5-191.2) 141 (95-201) 0.418

Glucose (mg/dL)ּי 117 (101.50-153) 113 (99.5-153.5) 0.802

Glycated hemoglobin (%)ּי 6.3 (5.7-7.5) 6.3 (5.8-8.2) 0.751

Physical functioningּי 55 (37.50-80) 50 (30-75) 0.945

Role physicalּי 25 (0-100) 25 (90-75) 0.680

Bodily painּי 51 (31-74) 52 (30-72) 0.856

General healthּי 67 (46-83.50) 67 (45-87) 0.966

Vitalityּי 60 (37.50-80) 60 (40-80) 0.578

Social functioningּי 75 (50-100) 75 (50-100) 0.497

Role emotionalּי 66 (0-100) 100 (33-100) 0.364

Triglycerides (mg/dL)ּי 72 (52-88) 72 (48-88) 0.953

Values expressed as means ± standard deviation, median (P25-75) and percentage (n). 
T-Student testꭜ, Mann-Whitneyּי test and Q-square testꭝ. * Statistical difference (p <0.05).
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CG and 73.8% IG), and 33.3% in the CG and 30% in the 
IG had incomplete elementary education. Among the 
most reported diseases, systemic arterial hypertension 
was the most prevalent (97% of patients in the IG and 
95.6% in the CG), followed by dyslipidemia (88.1% in 
the IG and 94.2% in the CG). A high rate of overweight, 
a known risk factor for CVD, was found among study 
participants of both groups. No difference in QoL scores 
or in any other variable was found between the groups.

Figure 2 shows the impact of the intervention on 
anthropometric and biochemical data over the four years 
of study. Although no changes in body weight and BMI 
were observed in the groups, WC showed a significant 
reduction over time, with no statistical difference 
between the groups though. LDL and total cholesterol 
levels significantly reduced in the IG but not in the CG, 
leading to a significant difference between the groups. 
Glycated hemoglobin levels also decreased in the IG, and 
no differences in HDL, triglycerides or glucose levels 
were observed between the groups.

Figure 3 shows the graphs with the analysis of the 
QoL scores. All domains and subdomains, except mental 
health, showed improvement over time, but no statistical 
difference was found between groups.

Table 3 presents the linear regression analysis of QoL 
domains in IG and CG at 2 and 4 years of follow-up. In 
the first analysis, results of the SF-36 were compared 

between the groups without adjustments, and in second 
the comparison, results were adjusted for BMI, age, 
and sex. No differences were found in neither analysis 
between groups over time.

Discussion

In recent years, eating patterns have changed in 
almost every nation in the world. At the same time, 
the science of nutrition has advanced remarkably. The 
importance of adopting an adequate dietary pattern 
for the prevention and treatment of atherosclerotic 
disease is clear. 

The present study evaluated the effects of the 
cardioprotective diet on the QoL of atherosclerotic 
disease patients participating in the multicenter 
clinical trial Dica Br over four years of intervention. 
An improvement in the general QoL of participants 
was observed after the dietary intervention. Studies 
using dietary patterns have shown an improvement 
in QoL associated with improvements in the quality 
of the diet.28–30

Study participants were on average 65 years old, 
mostly married men with incomplete elementary 
education. We found some studies in the literature 
with a population similar to ours, but with a much 
higher number of participants, such as the study by 

Figure 2 – Graphs respresenting the analysis of waist circumference, total cholesterol,low-density lipoprotein (LDL)-cholesterol 
and glycated hemoglobin at baseline,  two years and four years of follow-up in the intervention group and control group. A. waist 
circumference: time = p=0.0001; group p=0.470; time x group p=0.1559; B. total cholesterol: time p=0.2048; group p=0.1268; time x group 
p=0.0462; C LDL: time p=0.3498; group p=0.0437; time x group p=0.0222; D glycated hemoglobin: time p=0.7801; group p=0.2035; time x 
group p=0.0224. Linear mixed model test
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Milte et al.,31 in Australia, with 2,457 patients between 
55 and 65 years old, where they evaluated adherence 
to a Mediterranean diet and association with QoL.31 In 
the study by Pérez-Tasigchana et al.14 in Spain, 2,376 
elderly people were enrolled, and most had completed 
high school; adherence to the Mediterranean diet was 
associated with QoL.14 Our study is part of the Dica 
Br study,19 and our population representative of the 
Dica Br program.

Our study focused on tertiary prevention in sample 
of CVD patients with hypertension, diabetes, and 
dyslipidemia as the most prevalent comorbidities. 
When performing the cardiovascular risk assessment 
using anthropometric and biochemical indices, we 
observed that our participants were classified as at 
increased risk. It is worth mentioning that all patients 
in the study presented a previous cardiovascular event, 
and most of them were overweight, physically inactive 
and hypertensive. Characteristics of our population 
were similar to that in the study by Jahangiry et al.,32 
in Iran, where most patients were overweight, had 
increased WC and hypertension. 

WC is a simple measure that has a close correlation 
with central adiposity and is therefore a good marker 
of cardiovascular risk. In our study we found a 
significant reduction in WC in the participants of 
both intervention and control groups. Renzo et al.,11 

evaluating the effects of a dietary intervention in 
188 subjects, for four weeks in Italy, demonstrated 
a decrease in gynoid body adiposity in the group 
that underwent intervention with an isocaloric 
Mediterranean diet.

In our study, the IG showed a significantly greater 
reduction in serum LDL-C levels after four years of 
intervention when compared to the CG. At the end of 
the study, total cholesterol and glycated hemoglobin 
showed differences between the groups. In their 
clinical trial, Castres et al.33 also observed a decrease 
in serum LDL-C levels after six months of intervention 
with a balanced diet and a program of 10,000 steps per 
day. Estruch et al.13 found an increase in serum HDL-C 
levels in subjects undergoing a Mediterranean-style 
dietary intervention. In our study, the improvement 
in serum LDL-C levels in the IG can be justified by 
the recommendation to not consume ultra-processed 
products, in accordance with the guidelines for the 
treatment and prevention of dyslipidemia.15,16,34 In 
addition, a guideline from the American College 
of Cardiology (ACC) and the American Heart 
Association (AHA), published in early 2019, points to 
lifestyle change as an extremely important item in the 
prevention and treatment of CVD.16 Then, in addition 
to dietary practices, other lifestyle changes such 
as regular exercise, smoking cessation, meditation 

Figure 3 – Graphs representing the analysis of quality of life domains obser the four years of study. A physical functioning: time 
p=0.0001, group p=0.9745, time x group p=0,1613; B role physical: time p=0,0001, group p=0,3813, time x group p=0,4102; C bodily 
pain: time p=0,0001, group p=0,6404, TxG p=0,5727; D general health: time p=0,0488, group p=0,5744, time x group p=0,8771; E vitality: 
time p=0,0329, group p=0,8942, time x group p=0,7134; F social functioning: time p=0,0009, group p=0,9025, time x group p=0,6666; G 
role emotional: time p=0,00086, group p=0,1449, time x group p=0,9963; H mental health: time p=0,0542, group p=0,7604, time x group 
p=0,8802. Lineal Mixed
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and others, should be incorporated into the Dica Br 
program to improve cardiovascular outcomes.19

Appropriate dietary recommendations can play 
an essential part in the prevention and treatment of 
chronic diseases and consequently in the improvement 
of QoL. Authors have consistently demonstrated this 
association in intervention and observational studies. 
For example, in a randomized clinical trial with 
dietary intervention with postmenopausal women 
in the United States, with individual monitoring by a 

Table 3 – Assessment of quality of life domains (SF-36 questionnaire) between the groups over the four years of the study  

Without adjustment Adjusted for BMI, age and sex

Variable β 95%CI p value β 95% CI p value

Physical Functioning

Time 2 4.45 -2.52 11.43 0.210 4.39 -2.58   11.37 0.217

Time 4 7.76 -0.66   16.19 0.071 7.56 -0.95   16.07 0.082

Role Physical

Time 2 8.77 -4.67   22.22 0.201 8.05 -5.45   21.55 0.242

Time 4 6.85 -9.25   22.95 0.405 7.96 -8.38   24.29 0.340

Bodily Pain 

Time 2 3.34 -4.95   11.63 0.429 3.51 -4.76   11.78 0.406

Time 4 4.76 -5.16   14.67 0.347 3.63 -6.32   13.59 0.474

General Health

Time 2 -1.25 -7.98   5.47 0.715 -0.86 -7.63   5.90 0.803

Time 4 -1.95 -10.05   6.16 0.638 -3.52 -11.77   4.71 0.401

Vitality

Time 2 1.42 -5.95   8.79 0.706 1.53 -5.75   8.80 0.681

Time 4 3.72 -5.15   12.60 0.411 2.59 -6.26   11.45 0.566

Social Functioning

Time 2 2.67 -6.56   11.89 0.571 3.03 -6.29   12.36 0.524

Time 4 4.86 -6.21   15.93 0.389 4.44 -6.85   15.13 0.440

Role Emotional

Time 2 0.08 -13.60   13.77 0.990 0.19 -13.49   13.86 0.979

Time 4 0.72 -15.67   17.10 0.932 0.65 -15.86   16.16 0.938

Mental Health

Time 2 0.40 -5.95   6.76 0.901 0.63 -5.74   7.02 0.847

Time 4 1.97 -5.69   9.640 0.614 1.48 -6.30   9.67 0.709

*Statistical difference (p < 0.05). Mixed linear regression. Β: Beta coefficient, CI: Confidence Interval, BMI: Body mass index.

nutritionist and group consultations, showed a slight 
but significant improvement in the rates of quality of 
life.30 Another study, also in the United States, with 
obese adults of both sexes, with group consultations, 
dietary guidance and physical activity, showed an 
improvement in QoL of participants.35 There was an 
improvement in the QoL of our participants after four 
years of dietary intervention, with individual and 
group consultations. However, such improvement 
was not different as compared with the CG. 
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Regarding the most studied dietary patterns, the 
Mediterranean pattern stands out in the scientific 
literature8,14,36,37 for its role in the prevention and 
treatment of CVD in many parts of the world, 
including Brazil.15,16,34,38,39 However, the foods that 
make up this diet are typical of countries bathed by 
the Mediterranean Sea and are not usually consumed 
in Brazil, where they are often expensive. With the 
clear objective of adapting the Mediterranean diet 
to Brazilian food standards, the Cardioprotective 
Diet study considered the access to food, the cost 
and the clear understanding of the program by the 
participants.20 The nutritional strategy was an attempt 
to increase accessibility to the diet, by adapting the 
menu to cultural specifications and encouraging the 
consumption of local products. In addition to fruits 
and vegetables, the consumption of larger amounts 
of other cardioprotective foods was recommended. 
However, despite the recommendation to consume 
locally produced food, some participants may have 
considered it as a costly option, which may have 
contributed to drop-out or low adherence. The 
program, with individual and group consultations, 
telephone calls and a cookbook, with the intention 
of holding participants’ attention and facilitating 
adherence to the program, was intended to prevent 
cardiac events – stroke, infarction, angina and death 
– and improve QoL of these patients.40 Also, the 
low adherence to the program and the advanced 
age of the participants may have contributed to a 
loss to follow-up of 58.3% at the end of four years 
(68.1% in the IG and 48.5% in the CG), in contrast 
to other studies on dietary intervention in diabetic, 
hypertensive, dyslipidemic patients that showed 
lower loss rates.11,36

In a four-year cohort study with 2,376 elderly 
participants in Spain, Pérez-Tasigchana et al. observed 
that there was no association between high adherence 
to diet and improved QoL.14 Torres et al.,41 in a study 
in Australia with 100 elderly women with a mean age 
of 60 years, evaluating the effects of a high-protein 
diet and physical activity program, showed that there 
was no significant difference in the QoL between 
intervention and control groups, despite the higher 
scores in the physical domains obtained by the group 
undergoing the high protein diet.41

We believe that the fact that these patients were 
already in tertiary prevention, that is, they had 

previously been advised about their diet, might be one 
of the factors that can explain the absence of significant 
difference between the CG and IG in our study.

The loss to follow-up was one of the main 
limitations of our study and may have been caused by 
the low level of education of the participants, which 
may have led to difficulties in understanding the 
program. Another possible contributing factor was 
the fact that they had atherosclerotic disease, often a 
limiting condition, considering the distance between 
their home and the hospital.

Conclusion

At the end of these four years of study, we could 
observe that the QoL of the participants improved, 
but we did not find any difference between the IG 
and the CG. There was also an improvement in the 
LDL-cholesterol fraction and total cholesterol in the 
IG, which did not occur in the CG. Participants in both 
groups had a reduction in WC, but apparently, it was 
not enough to decrease the cardiometabolic risk. 
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