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Abstract

The effectiveness of nutritional treatment is important 
protective factor for the prevention of recurrences of car-
diovascular diseases. The goal of this study was to assess 
the effectiveness of nutritional treatment and to know the 
eating pattern and the quality of an adjuvant diet for op-
timized clinical treatment in patients with chronic coro-
nary artery disease (CCAD). This is a clinical trial with a 
three-month duration conducted with 116 patients of both 
sexes with (CCAD) in secondary prevention. The patients 
underwent nutritional treatment and blood pressure, an-
thropometric, biochemical and dietetic (24-hour recall) 
measures were collected. The Brazilian Healthy Eating 
Index (BHEI-R) was calculated for assessing diet quali-
ty. The average age was 62.5 ± 7.8 years. The nutritional 
treatment reduced: weight -1.5 ± 2.3 kg; p < 0.01; body 
mass index -0.5 ± 0.9 kg/m2; p < 0.01; waist circumferen-
ce -2.0 ± 0.1cm; p < 0.01; neck circumference -0.8 ± 0.1; 
p < 0.01 cm; concentrations of plasma insulin -1.3 ± 0.5mU/
mL p < 0.03, glycated hemoglobin -0.4 ± 0.1 mg/dL; p < 0.01 
(- 0,004 mmol/L), and HOMA-IR (-0.8 ± 3.9; p < 0.03); and 
increased insulin sensitivity 6.64 ± 23,9 x10-3; p < 0.01. 

The nutritional treatment increased HDL-cholesterol 
concentrations in patients who adhered to the diet after 
BHEI-R control 1.7 ± 1.4 mg/dL; p = 0.04 (0,04 mmol/L). 
Three-month nutritional treatment promoted reduction 
of saturated fats consumption (-1.9  ±  0.5%; p=<0.01), 
cholesterol (-67.7  ±  18.6 mg/d; p  <  0.01), and sodium 
(815.2 ± 146.5 mg/d; p < 0.01); and 20.7% of the patients 
finished the study with a healthy diet. The intensive nu-
tritional treatment was effective in reducing anthropo-
metric measures and improving glycemic control.
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EFICACIA DEL TRATAMIENTO NUTRICIONAL 
SEGÚN LA EVALUACIÓN DE CALIDAD DE LA 

DIETA EN PACIENTES CON ENFERMEDAD 
ARTERIAL CORONARIA CRÓNICA

Resumen

La eficacia del tratamiento nutricional es un factor 
de protección importante para la prevención de la 
enfermedad cardiovascular recurrente. El objetivo del 
estudio fue evaluar la eficacia del tratamiento nutricional 
y para cumplir con el estándar de la comida y la calidad 
de la dieta adyuvante para el tratamiento médico óptimo 
en pacientes con enfermedad de la arteria coronaria 
crónica (EACC). Esta es una prueba que dura tres meses 
realizado con 116 pacientes de ambos sexos (EACC) en la 
prevención secundaria. Los pacientes fueron sometidos a 
tratamiento nutricional y se recogieron la presión arterial, 
las mediciones antropométricas, (24 horas, recuerdo) y 
las medidas bioquímicas y dietéticas. Se utilizó el índice 
Brasileño de Calidad de la Dieta (ICD-R) para evaluar la 
calidad de esta. La edad media fue de 62,5 ± 7,8 años. El 
tratamiento nutricional baja: -1,5 ± 2,3 kg; p < 0,01; índice 
de masa corporal -0,5 ± 0,9 kg/m2; p < 0,01; circunferencia 
de la cintura -2,0 ± 0,1 cm; p < 0,01; circunferencia del 
cuello -0,8 ± 0,1cm; p < 0,01; concentraciones de insulina 
en plasma -1,3  ±  0.5mU/ml; p  <  0,03, hemoglobina 
glucosilada 0,4  ±  0,1 mg/dl; p  <  0,01 (-0,004 mmol/L) 
HOMA-IR (-0,8 ± 3,9; p < 0,03) y una mayor sensibilidad 
a la insulina 23,9  ±  6,64x10-3; p  <  0,01. El tratamiento 
nutricional aumentó las concentraciones de colesterol HDL 
en los pacientes que se adhirieron a la dieta después de 
ICD-R 1,7 ± 1,4 mg/dl; p = 0,04 (0,04 mmol/L). Tres meses 
de tratamiento redujeron la ingesta nutricional de grasas 
saturadas (-1,9 ± 0,5%, p=<0,01), colesterol (-67,7 ± 18,6 
mg/d; p < 0,01) y sodio (815,2 ± 146,5 mg/d; p < 0,01); y el 
20,7% de los pacientes completó el estudio con una dieta 
saludable. El tratamiento nutricional intensivo fue eficaz 
en la reducción de las medidas antropométricas y a la hora 
de conseguir un mejor control glucémico. 
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List of abbreviations

BMI: Body mass index.
CVD: Cardiovascular disease.
CCAD: Chronic coronary artery disease
DBP: Diastolic blood pressure.
BHEI: Brazilian Healthy Eating Index 
HDL: High-density lipoprotein.
HbA1C: Hemoglobin glicad
HD: Healthy diet
HOMA-IR: Homeostatic Model Assessment-Insu-

lin Resistance.
IR: Insulin resistance.
LDL: Low-density lipoprotein.
ND: Need of improvement diet
PD: Poor diet
SBP: Systolic blood pressure.
WC: Waist circumference

Introduction

According to the INTERHEART study, unhealthy 
eating pattern was associated with increased global 
risk of acute myocardial infarction and it was respon-
sible for approximately 30% of the risk attributable to 
the population1.

A healthy eating pattern is considered one of the 
most important protective factors for cardiovascular 
disease (CVD)2.. Studies have shown 3-4 that the Me-
diterranean diet has been effective in preventing the 
recurrence of cardiovascular events and reducing mor-
tality rates caused by CAD.

Healthy eating habits are associated with lower risk 
of recurrent cardiovascular events5and cardiac death 4 
Tang et al. (2013)6. showed that only 14% of patients 
with CAD had followed the recommendations for the 
reduction of risk factors The good quality of the diet 
and adherence to healthy eating patterns are important 
factors for treatment and reduction of non-fatal CVD 
mortality rates7.

The goal of this study was to assess the effective-
ness of the adjuvant intensive dietetic treatment and 
to assess the adherence to dietetic treatment and the 
quality of the diet in patients with chronic CAD.

Methods

Study participants

The experimental protocol was approved by the Re-
search Ethics Committee of the National Institute of 
Cardiology - RJ, No. 0303/07-12-2010. All research 
volunteers were duly informed about the procedures 
of the research and signed an informed consent form.

This study is a clinical trial involving 136 eligible pa-
tients selected from the analysis of 360 medical charts 
of patients cared for in a cardiology outpatient clinic 

of a tertiary hospital from January to September 2012. 
The selection criterion regarded patients of both sexes 
aged ≥20 years in secondary prevention for CAD and 
who had stable angina and acute myocardial infarction. 
Patients excluded from the research were those who: 
had undergone angioplasty and/or myocardial revascu-
larization; had suffered prior cardiovascular events (≤6 
months); had chronic renal insufficiency with creati-
nine values of ≥ to 1,2 mg/dL and liver diseases. Pa-
tients had undergone intensive dietetic treatment with 
telephone calls in order to encourage adherence to the 
treatment. In addition, all patients had a phone number 
they could call in case of eventual doubts about diet.

Study design

A 3-month clinical trial was performed. Study visits 
occurred at baseline (week 0) and at 3 months. The 
data collected included demographic data, information 
about previous pathological history and the present 
illness, drug therapy, physical activity8, smoking, and 
alcohol consumption9. Blood collections were perfor-
med after 12-hour fasting, applying a 24-hour recall, 
anthropometric assessment and blood pressure measu-
rement. Patients received a meal plan and they came 
back monthly for dietary, anthropometric and bioche-
mical assessment.

Anthropometric measurements, blood pressure and 
Physical activity evaluation

Body weight (kg), and height (m) were measured. 
The body mass index (BMI) was calculated 10 being 
classified according WHO10 for adults and second 
Lipschitz11 for elderly. 

Waist circumference (WC) was measured at the mi-
dpoint between the last rib and the iliac crest with an 
inelastic tape. The neck circunference (NC) was mea-
sured with the subject standing with the head positio-
ned in the Frankfurt horizontal plane, the upper edge 
of the tape was placed under the cricoid cartilage and 
applied perpendicularly around the neck12.

The blood pressure measurement was performed 
only once with the subject seated using a sphygmoma-
nometer (adult cuff 38 x 16 cm model) and stethoscope 
(Littman Cardiology)13

To evaluate the physical activity we used a ques-
tionnaire validated in the Brazilian population14. Were 
considered physically active patients who performed 
at least 150 min. of moderate intensity exercise per 
week, according to the international recommendation15

Nutritional Treatment

Study visits occurred at baseline (week 0) and at 3 
months. All patients received an individualized and 
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balanced meal plan, according to the nutritional status. 
Proteins accounted for 15 to 20% of the total energy 
value (TEV), lipids for 25 to 30% and carbohydrates 
for 50 to 60%16.

Assessment of dietary adherence and quality of the 
diet

Study participants completed the 24-hour recalls 
were analyzed at the beginning (basal) and after three 
months. Diets were analyzed using a program based 
on US Department of Agriculture data (ESHA Food 
Processor SQL version 10.1.1; ESHA, Salem, Ore-
gon) with addition of data on foods relevant to on-
going studies. The dietary quality and adherence to 
the nutritional treatment before and after 3 months 
were assessed using the Brazilian Healthy Eating In-
dex (BHEI), adapted for the Brazilian population17. In 
short, the BHEI-R is an indicator developed in accor-
dance to current references for a healthy diet. The in-
dex is composed of 12 components, nine of which are 
based on the food groups of the Dietary Guidelines for 
the Brazilian Population, expressed in energy density, 
with a maximum score of five points for Total fruits, 
Whole fruits, Total vegetables, Dark Green and Oran-
ge vegetables and Legumes, Total grains and Whole 
grains; the remaining components present a maximum 
score of ten points: Milk and dairy products, Meats, 
eggs and legumes and Oils. Two other components, 
based exclusively on nutrients, Sodium and Satura-
ted fat, have a maximum score of ten points. Lastly, 
there is total calories derived from solid fat, alcohol 
and added sugar (SoFAAS) with a maximum score of 
20 points. The intermediate scores for all components 
were calculated proportionately to the quantity con-
sumed, therefore the total index score varies between 
zero and 100 points. We used the BHEI-Rclassifica-
tion recommended by Bowman et al. (1998)18 they 
are: healthy diet (≥81 points), need for improvement 
(between 51 and 80 points), and poor diet (<51 points).

Laboratory assessment

The blood samples were collected after 12-hour 
fasting and commercial kits (Abbott ARQUITETO 
c8000®, Abbott Park, IL, USA). Serum concentra-
tions of total cholesterol, triglycerides, high-density 
lipoprotein (HDL) cholesterol, glucose and uric acid 
were determined by enzymatic colorimetric assay 
(commercial kit BioSystems S.A, Barcelona, Spain), 
using an A15 Automatic Analyzer (BioSystems S.A., 
Barcelona, Spain). Low-density lipoprotein (LDL) 
was calculated19 Serum glucose were measured by 
spectrophotometry using the glucose oxidase/peroxi-
dase (A15 Automatic Analyzer, BioSystems S.A., Bar-
celona, Spain) 20. Serum insulin was measured by a 
radioimmunoassay (RIA) kit (ImmuChemTM Coated 

Tube, MP Biomedicals®, LLC, USA)21, with an assay 
sensitivity of 4.6 μU/mL and 12.2% of intra-assay co-
efficients of variation. The apolipoproteins A and B by 
imunoturbidimetry; glucose by the oxidase method; 
glycated hemoglobin (HbA1c) by tubirdimetric immu-
noassay; insulin by chemiluminescence microparticle 
immunoassay; C-reactive protein by chemilumines-
cence; and uric acid by the colorimetric method.

Homeostasis Model Assessment for insulin resistan-
ce (HOMA-IR) and Quantitative Insulin-Sensitivity 
Check Index (QUICKI) were calculated22-23

Statistical analyses

All the statistical analyses were conducted using 
Statistical Package for Social Sciences (SPSS), version 
20.0 (SPSS Inc, Chicago, IL). The results were expres-
sed as percentages, average and standard deviation. 
Through the analysis of variance test for repeated data, 
the anthropometric and biochemical variables were set 
according for sex, age (I ≥60/ <60 a), nutritional sta-
tus (eutrophic/overweight), and DQI-R. Student’s t-test 
was used for independent samples in order to compare 
the averages between groups (poor diet and need for 
improvement (PD/NI) vs healthy diet (HD)) and the 
paired Student’s t-test was used to assess changes in the 
basal and final periods (three months) in each group. A 
p value of <0.05 was considered statistically significant.

Results

A total of 136 patients were included in the study 
and only 116 completed the three months, with a loss 
of 14.7% (20 withdrawals). Most of the participants 
that did not follow the study did not return after the 
first consultation and as a difficulty they mentioned 
that complying with the scheduled consultations was 
the main reason. The general characteristics of the po-
pulation are presented in table I. The average age of the 
patients was 62.5±7.8 years, 65.5% were older adults, 
77.6% had acute myocardial infarction and 51.7% 
stable angina; 100% used antihypertensive drugs re-
gularly and 94.9% used statins made for more than 6 
months. There was no report of change of medications 
during the study. With respect to the nutritional status, 
67.2% were overweight, with BMI = 29.9±5.67 kg/m2 
and 65.5% had a sedentary lifestyle.

The nutritional treatment promoted reduction of 
weight, BMI, NC and WC, regardless after adjust of 
sex, age, nutritional status and diet quality. Those para-
meters improve in both groups HD and PD/NI without 
difference in between (Table II). Table III shows the 
results of the nutritional treatment effect during three 
months regarding the biomarkers studied. 

It is noteworthy that patients who completed the 
study with healthy diet tended to increase HDL-chol, 
while who do not adhere to the treatment achieved a 
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significant reduction in HDL-cholesterol. Sensitivity 
to insulin also improved in group (HD), table III.

The evaluations of the 24-hour recalls are presen-
ted in table IV. The dietary data showed that, before 
the intervention, 56% of the patients had cholesterol 
consumption and 62.9% inadequate saturated fat. The-
re was a reduction of these percentages to 34.5% of 
cholesterol and 37% of saturated fat after the intensi-
ve nutritional treatment. There was no improvement 
in polyunsaturated fats consumption which remained 
low (3.7±2.3 vs. 3.3±2.6%) even after the intervention. 
When adjusting the dietary data of the 24-hour recalls 
with the classification of BHEI-R considering poor 
diet and need for improvements compared with heal-
thy diet, no significant difference was found between 
the dietary intakes of these patients (Table IV). Also, 
the concentrations of HDL-C in patients who finished 
the trial with healthy diet showed increase significa-

tive (Table V), (PD/NI=38,5 ± 0,9 to 36,9 ±0,8 mg/
dL, p= 0,03) vs (HD=37,2±1,8 to 38,9±2,2 mg/dL, 
p=0,25). This result is shown in figure 1.

The BHEI-R average score was 67.9±12.4 points. 
After 3 months of nutritional treatment, BHEI-R sco-
re increased and the percentage of patients classified 
health diet. 58,6% to 9.6%; 40,5 to 69.6%; 0,9 to 
20.7%, PD, NI and HD, respectively. 

Discussion

This is the first study that has assessed the effects 
of intensive nutritional treatment associated with op-
timized clinical treatment in secondary prevention 
for patients with CAD.In the present study, we found 
that intensive nutritional treatment resulted in impro-
vement of anthropometric data after 3 months after 
dietary intervention. Other researchers that have as-
sessed the effects of short-term nutritional interven-
tion in weight loss showed benefits in patients with 
previous coronary events24 and patients with CAD25. 
A clinical trial that has been recently published com-
pared the effects of dietary advice with the Brazilian 
program of cardioprotective diet for three months in 
patients with atherothrombotic disease and did not 
find any difference in weight loss between the groups 
studied26

Besides the improvement in anthropometric data our 
study also showed that three months of intensive nu-
tritional treatment was effective for the improvement 
of glycemic important markers. Intensive nutritional 
treatment promoted a significant reduction in HbA1c 
and insulin concentrations, as well as insulin sensiti-
vity improvement, with a tendency to HOMA-IR re-
duction. HbA1c reduction was a clinically important 
finding, because this marker points to the decrease in 
the incidence of diabetes-related complications and 
mortality27 Other studies also showed HbA1c reduc-
tion after intervention using the Mediterranean diet28 
lifestyle changes and encouragement for weight loss 
in obese and diabetic patients29 .

The results in the improvement of anthropometric 
data and glycemic profile is in line with the already 

Table I  
General data of the population1

Demographic N=116
n (%)

Men 73 (62.9)

Color: white 70(60.3)

Marital status: married 76 (65.5)

Family income - MW1 (2-5) 76 (65.5)

Education - 9 years of schooling 34 (29.3)

Social History

Smoking 6 (5.2)

Alcohol 34 (29.3)

Sedentary 77 (67.5)

History of current disease

Overweight/obesity 78 (67.2)

Systemic arterial hypertension 87 (75)

Type 2 diabetes 56 (48.3)

Dyslipidemia 116 (100)

Interventionist treatment

Myocardial revascularization surgery 55 (47.4)

Angioplasty 30 (25.9)

Medicines

Statins 111 (94.9)

Hypoglicemiants 55 (47.4)

Diuretics 32 (27.3)

Adrenergic inhibitors 59 (50.4)

Direct vasodilators 31 (26.5)

Angiotensin II (AT1) receptor antagonist 39 (33.3)

1 MW = Minimum wage = 1MW=$724,00

Fig. 1.—Evolution of HDL-C vs BHEI-R during basal time and 
after 3 months.
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seen in the literature as the levels of these parameters 
are associated with changes in eating habits through 
nutritionally balanced diets in macro and micronu-
trients30-31.

Whereas foods are not consumed in isolation, there 
was a steady increase in interest in studying general 
dietary patterns, addressing the complexity of the diet 
and the potential synergistic or antagonistic effects of 
the individual components of the diet32.In Brazil, Fis-
berg et al.33 adapted and validated for Brazilian Healthy 

Eating Index (BHEI), adapted for the Brazilian popula-
tion. The BHEI estimated dietary adequacy and detects 
changes in eating patterns, as they consider the recom-
mendations for a healthy diet, taking into account the 
dietary characteristics of Brazilian and permits evalua-
tion and diet monitoring individuals and populations17. 
Our study was able to evaluate the BHEI-R of patients 
at the beginning and end of the intensive nutritional in-
tervention and what caught our attention was patients 
who joined the nutritional treatment, ie, who completed 

Table II  
Anthropometric and clinical data during nutritional intervention1

Baseline
(116)

Δ
3 month-basal P2

Δ
HD
(24)

Δ
PD/NI
(91)

P2

HD

P2

PD/NI

Weight (Kg) 79.7±15.9 -1.5±2.3 <0.01 -1,5±2,2 -1,4±2,5 <0.01 <0.01

Body mass index  (Kg/m2) 29.9±5.7 -0.5±0.9 <0.01 -0,6±0,8 -0,5±0,9 <0.01 <0.01

Neck circumference  (cm) 38.7±3.9 -0.8±0.1 <0.01 -0,8±1,1 -0,8±1,3 <0.01 <0.01

Waist circumference  (cm) 102.1±12.7 -2.0±0.3 <0.01 -2,1±2,5 -2,1±3,7 <0.01 <0.01

Systolic blood pressure (mm Hg) 130.3±18.5 -1.5±1.8 0.34 -3,5±19,1 0,3±20,1 0,16 0,89

Diastolic blood pressure (mm Hg) 80.1±10.7 -1.9±1.2 0.19 -3,5±12,1 -0,2±13,4 0,02 0,92
1Values expressed as average ± SD; ;
2Paired Student’s t-test - Statistically significant = p<0,05;
HD/NI=healthy diet/need improvement, PD=Poor diet; 
Δ: mean difference three months compared to the baseline.

Table III  
Biochemical data during the study1

Baseline
(116)

Δ
3 month-

basal
P2

Δ
HD
(24)

Δ
PD/NI
(91)

P2

HD
P2

PD/NI

Total Cholesterol (mg/dL) 183,3±58,3 -5,4±4,6 0.64 -10,6±54,5 0,8±40,8 0,14 0,87

HDL Cholesterol (mg/dL) 38,2±8,8 -1,0±0,6 0.15 0,45±7,3 -2,3±6,6 0,64 0,01

LDL Cholesterol (mg/dL) 109,4±42,9 0,8±4,2 0.80 -1,9±49,2 3,7±40,2 0,77 0,49

Triglycerides (mg/dL) 162,9±78,0 -7,2±65,0 0.11 -15,3±68,5 0,3±61,0 0,09 0,96

Apoprotein A (mg/dL) 138,0±20,4 -0,9±1,6 0.70 -0,0±18,5 -1,0±16,5 0,99 0,63

Apopoprotein B(mg/dL) 95,1±24,3 0,4±2,0 0.23 -2,1±25,5 3,2±17,2 0,54 0,17

HbA1c (mg/dL) 120,9±41,8 -0,4±0,1 <0,01 -0,5±1,3 -0,2±0,6 <0,01 <0,01

Insulin (mU/mL ) 6,1±1,3 -1,3±0,5 0,01 -1,8±6,6 -2,1±6,2 0,03 0,02

Glucose  (mg/dL) 11,3±6,0 -3,4±30,7 0,23 -6,7±30,7 0,5±30,6 0,10 0,90

HOMA-IR 3,8±4,1 -0,2±0,2 0,03 -0,8±4,2 -0,7±3,6 0,13 0,14

Quick2 (10-3) 327,4±30,5 334,1±27,3 <0,01 7,7±21,5 4,8±26,1 <0,01 0,18

C-reactive protein  (mg/dL) 0,3±1,2 -0,0±0,1 0.57 -0,2±1,5 0,3±1,9 0,16 0,17

Uric acid  (mg/dL) 5,2±1,4 -0,1±1,1 0.16 0,2±1,2 0,0±1,1 0,10 0,70
1Values expressed as average ± SD; 
HDL= high density lipoprotein; LDL= Low density lipoprotein; HbA1C= glycated hemoglobin.
HD/NI=healthy diet/need improvement, PD=Poor diet; HOMA-IR = insulin resistance index; Quick = insulin sensitivity.
2Paired Student’s t-test - Statistically significant = p<0,05
Δ: mean difference three months compared to the baseline,
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the study with healthy diet to increase HDL-chol diffe-
rent from the diet group and in need of improvements 
that were significantly reduced for this parameter. This 
finding makes our study quite interesting as the popula-
tion studied generally have low HDL-chol. And shows 
us the importance of always encourage patients to ad-
here better nutritional management to prevent futures 
events cardiovasculares34-35.According to the BHEI-R 
evaluated we found that about 20,7% of the population 
showed healthy diet then at the end of treatment 79,3% 
of patients still need the same improvements of these. A 
study conducted with patients that had had a recent co-
ronary event found poor diet36 and other research with 
healthy Brazilian workers showed that less than 5% 
had a proper diet 37-38. The average BHEI-R of the po-
pulation in this study was larger than the average found 
in other studies conducted on healthy populations (67.9 
vs 63.0 points, respectively)39-40. And our study showed 
average diet quality higher than study in dyslipidemic 
elderly in southern Brazil (66.63 ± 10.97)41.

The need to improve the diet was also found in stu-
dies with different populations of ours. In the study of 
Galiot 201542, on elderly people above 80 years wi-
thout cardiovascular changes.In Morales-Talk 201543 
study conducted people presenting overweight and 
study Ceccatto V, 201444 post people diagnosed with 
breast cancer.

Another study that evaluated the quality of diet in 
patients who were being treated for lipid control found 
the average index investigated and lower than that 
found in the present study (30.8 ± 13). At the time, the 

study evaluated the alternative diet quality indexwhich 
evaluates only 9 components of a healthy diet of di-
fferent BHEI-R evaluated in this study evaluating 12 
components45.

A recent study examined time trends in the quality 
of general diet for CAD prevention over the last two 
decades (1980-1982 to 2000-2002) and used diet qua-
lity indices similar to BHEI-R, the authors found im-
provement in the quality of diet during the last two 
decades46.

Morimoto et al47, in assessing adults with no coro-
nary disease found 96% of patients with poor diet and 
in need of improvement, a percentage much higher 
than that found in the present study. Our results should 
have been better for him to deal with patients being 
treated for secondary prevention of coronary artery 
disease.

Nutritional monitoring was effective in improving the 
eating pattern with decreased cholesterol, saturated fat 
and sodium consumption. However, with regard to the 
quality of fats consumed, there was a reduction in the 
consumption of monounsaturated fat with maintenance 
of polyunsatured fat intake. Feart C et al. (2012)48 found 
a more adequate consumption of these fats in popula-
tions that follow the Mediterranean pattern; although 
studies that used the Mediterranean diet only demons-
trated increased monounsaturated fatty acids (MUFA) 
consumption, without changing the consumption of 
polyunsaturated fatty acids (PUFA)24. A study conduc-
ted in Brazil showed that the stimulus to Mediterranean 
food intake did not show improvement in the consump-

Table IV  
Dietary data during the study and in accordance with the  Brazilian Healthy Eating Index

Basal
(n=116)

Δ
3 months -Basal P2

Poor diet and Need for 
improvement

(n=91)4

Healthy diet
(n=24)3

Δ2 (3 months –Basal)

Energy (kcal) 2285.3±1020.5 -766.8±105.7 <0.01 -838.5±1208.9 -522.9±810.3

Protein (%) 20.0±6.9 4.2±0.9 <0.01 4.1±10.3 5.5±7.8

Carbohydrate (%) 55.4±10.0 -0.1±1.2 0.69 -0.7±13.6 2.1±11.2

Lipids (%) 24.4±8.8 -4.2±1.0 <0.01 -3.2±10.7 -7.6±12.9

Saturated fat  (%) 8.4±4.2 -1.9±0.5 <0.01 -1.5±5.0 -3.4±5.9

MUFA (%) 8.9±4.1 -2.5±0.5 <0.01 -2.2±5.2 -3.9±6.4

PUFA (%) 3.7±2.3 -0.4±0.3 0.76 -0.3±3.7 -0.8±3.0

Cholesterol (mg/day) 254.0±162.1 -67.7±18.6 <0.01 -75.7±219.1 -56.6±116.5

Total fibers (mg/day) 30.3±16.4 -4.3±2.1 0,11 -5.5±23.5 -0,2±13.0

Sodium (mg/day) 2110.1±1441.0 -815.2±146.5 <0.01 -933.9±1723.5 -565,0±1137.1
1Results expressed as average ± SD; MUFA = monounsaturated fatty acid; PUFA = polyunsaturated fatty acid.
2Paired Student’s t-test.
3Unpaired Student’s t-test between dietary data and  BHEI-R (poor diet and need for improvement vs. healthy diet)  
Statistically significant = p<0.05. 
Δ: mean difference three months compared to the baseline,
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Table V 
Comparison of HDL Cholesterol averages with diet scores (poor and need for improvement vs. healthy)1

  Comparison of the averages HDL cholesterol  
within the groups

PD/NI (n=91)2 HD (n=24)2 Difference between groups (PD/NI – HD)

Average ± Standard 
error

Average ± Standard 
error Average ± Standard error 95% CI P3

 

Basal 38.5 ± 0.9 37.2 ± 1.8 1.3 ± 2.0 -2.6 – 5.3 0.492

3 months 36.9 ± 0.8 38.9 ± 2.2

(Dt) -1.6 ± 0.7 1.7 ± 1.4 3.3 ± 1.6 -6.4- (-0.1) 0.044

95% CI -3.0 – (-0.1) -1.3-4.6

P2 0.031 0.259

1 Data expressed as Average and Standard deviation; NI = Need for improvement; HD = Healthy diet; CI confidence interval
2 Paired Student’s t-test.
3 Unpaired Student’s t-test.
Statistically significant = p<0.05,

tion of these fats, probably because it is not part of the 
eating habits of the Brazilian population26. Studies on 
secondary prevention have reported that good adheren-
ce to a healthy diet is associated with lower rates of mor-
tality and the prevention of new cardiovascular events 
e3-4. Guimarães et al. (2005)49 found that regardless of 
the type of dietary advice, whether in group or indivi-
dual consultations, the change in eating habits is still 
very limited and suggests that motivation is required 
for treatment adherence. The findings observed in this 
study reinforce the importance of intensive nutritional 
treatment associated with optimized clinical treatment 
in secondary prevention of atherothrombotic disease. 

According to the discussion presented studies which 
refer to BHEI-R relating studies across the board45-48 
which makes a limitation for comparison with our re-
sults. And, no study has examined the BHEI-R in lon-
gitudinal studies and in patients in secondary preven-
tion as in our study, which makes us a groundbreaking 
study. Evaluate the BHEI-R in our study was impor-
tant because it was able to estimate dietary adequacy 
and detect changes in eating habits, taking into account 
food characteristics of patients, allowing the assess-
ment and monitoring thereof.

Thus, our study becomes innovative because the 
alert BHEI-R analysis, we evaluate and monitor the 
population studied, better recognizing their diets and 
allow us to work more intensely on strengthening ad-
herence to treatment in order to prevent future cardio-
vascular events.

Conclusion

Our study showed that the improvement in diet qua-
lity index is important for the quality of life of patients 

with chronic coronary disease as a positive influence 
in improving anthropometric and biochemical data 
which may have an impact in the prevention of future 
events. 

Acknowledgments

The authors are thankful to nutrition students Prisci-
lla Gomes de Mello and Karine Montrezor.

References

1. Iqbal R., Anand S, Ounpuu S, Islam S, Zhang X, Rangarajan 
S, Chifamba J, Al-Hinai A, Keltai M, Yusuf S. INTERHEART 
Study Investigators Dietary patterns and the risk ofacute myo-
cardial infarction in 52 countries: results of the INTERHEART 
study Circulation. 2008 Nov 4; 118 (19):1929-37.

2. World Health Organization. Mortality estimates by cause, age, 
and sex for the year 2008. 2011. Geneva: WHO.

3. Chrysohoou C, Panagiotakos DB, Aggelopoulos P, Kastorini 
CM, Kehagia I, Pitsavos C, Stefanadis C. The Mediterranean 
diet contributes to the preservation of left ventricular systolic 
function and to the long-term favorable prognosis of patients 
who have had an acute coronary event. Am J Clin Nutr. 2010 
Jul; 92 (1):47-54. doi: 10.3945/ajcn.2009.28982. Epub 2010 
May 19.

4. A. Trichopoulou , C. Bamia , D. Trichopoulos . Mediterranean 
diet and survival among patients with coronary heart disease in 
Greece. Arch Intern Med. 2005 Apr 25;165(8):929-35.

5.  CK. Chow , S. Jolly , P. Rao-Melacini , KA. Fox , SS. Anand 
, S. Yusuf . Association of diet, exercise, and smoking modifi-
cation with risk of early cardiovascular events after acute coro-
nary syndromes. Circulation. 2010 Feb 16;121(6):750-8. doi: 
10.1161/CIRCULATION AHA.109.891523. Epub 2010 Feb 1.

6.  Tang L, Patao C, Chuang J, and. Wong ND. Cardiovascular 
Risk Factor Control and Adherence to Recommended Lifestyle 
and Medical Therapies in Persons With Coronary Heart Disea-
se (from the National Health and Nutrition Examination Sur-
vey 2007e2010). Am J Cardiol. 2013 Oct 15;112 (8):1126-32.

052_9175 Eficacia del tratamiento.indd   1350 06/08/15   01:35



1351Nutr Hosp. 2015;32(3):1344-1352Sesame and oxidative stress

7. Sofi F, Abbate R, Gensini GF, Casini A. Accruing evidence on 
benefits of adherence to the Mediterranean diet on health: an 
updated systematic review and meta-analysis. Am J Clin Nutr. 
2010 Nov;92 (5):1189-96. doi: 10.3945/ajcn.2010.29673. 
Epub 2010 Sep 1.

8.  VB. Gomes, KC. Siqueira, R. Sichieri. Atividade física em 
uma amostra probabilística da população do Município do Rio 
de Janeiro. Cad. Saúde Pública [online]. 2001; 17 (4):969- 
976.

9. Sposito AC, Caramelli B, Fonseca FA, Bertolami MC, Afiune 
Neto A, Souza AD, Lottenberg AM, Chacra AP, Faludi AA, 
Loures-Vale AA, Carvalho AC, Duncan B, Gelonese B, Po-
lanczyk C,. Rodrigues Sobrinho CR, Scherr C, Karla C, Ar-
maganijan D, Moriguchi E, Saraiva F, Pichetti G, Xavier HT, 
Chaves H, Borges JL, Diament J, Guimarães JI, Nicolau JC, 
dos Santos JE, de Lima JJ, Vieira JL, Novazzi JP, Faria Neto 
JR, Torres KP, Pinto Lde A, Bricarello L, Bodanese LC, In-
trocaso L, Malachias MV, Izar MC, Magalhães ME, Schmidt 
MI, Scartezini M, Nobre M, Foppa M, Forti NA, Berwanger 
O, Gebara OC, Coelho OR, Maranhão RC, dos Santos Filho 
RD, Costa RP, Barreto S, Kaiser S, Ihara S, Carvalho Td, Mar-
tinez TL, Relvas WG, Salgado W. [IV Brazilian Guideline for 
Dyslipidemia and Atherosclerosis prevention: Department of 
Atherosclerosis of Brazilian Society of Cardiology]. Arq Bras 
Cardiol. 2007 Apr; 88 Suppl 1:2-19.

10. World Health Organization.Obesity: Preventing and Managing 
the Global Epidemic: Report of a WHO Consultation on Obe-
sity. Geneva, Switzerland: World Health Organ Tech Rep Ser. 
2000;894:i-xii, 1-253.

11. Lipschitz DA. Screening for nutritional status in the elderly. 
Primary care. 1994;21 (1):55-67.

12. L. Ben-Noun, E. Sohar, A. Laor. Neck circumference as a sim-
ple screening measure for identifying overweight and obese 
patients. Obes Res 2001; (9):470-7.

13.  Alessi A, Brandão AA, Pierin A., Feitosa AM, Machado CA, 
Forjaz CLM, Atie CS, Giorgi DMA, Junior DM, Rosa EC, No-
bre F, Silva GV, Chaves Jr H, Pascoal IJ, Guimarães JI, San-
tello JL, Ribeiro JM, Praxedes JN, Ortega KC, da Costa LS, 
Bortolotto LA, Gomes MA, Wajngarten M, Gus M, Kohlmann 
Jr O, Jardim PC, Geleilete TJ. IV Diretriz para uso da Monito-
rizaçãoAmbulatorial da Pressão Arterial - II Diretriz para uso 
da Monitorização Residencial da Pressão Arterial IV MAPA/
II MRPA. Arquivos Brasileiro de Cardiologia. 2005; 85:1-18.

14. Gomes VB, Siqueira KS, Sichieri R. Atividade física em uma 
amostra probabilística da população do Município do Rio de 
Janeiro. Cadernos de Saúde Pública. 2001;17:969-76. 

15. Physical Activity Guidelines Advisory Committee Report. 
Washington, DC: Dept of Health and Human Services, 2008.

16. Dietary Reference Intakes for Energy, Carbohydrate, Fiber, 
Fat, Fatty Acids, Cholesterol, Protein, and Amino Acids (Ma-
cronutrients). In: Council NR, editor. Washington, DC: The 
NationalAcademies Press; 2005. p. 1. Print.

17. Previdelli NA, Andrade SC, Pires MM, Ferreira SRG, Fis-
berg RM, Marchioni DM. A revised version of the Healthy 
Eating Index for the Brazilian population. Rev Saúde Publ 
2011;45(4):794- 8.

18. Bowman AS, Lino M, Gerrior GS, Bassiotis PP. The Healthy 
Eating Index: 1994-96. Washington, DC: US Department of 
Agriculture, Center for Nutrition Policy and Promotion; 1998. 
Publication No. CNPP-12. 

19. Friedewald WT, Levy RI, Fredrickson DS. Estimation of con-
centration of low-density lipoprotein cholesterol in plasma, 
without use of preparative ultracentrifuge. Clinical Chemistry 
1972; 18: 499-502.

20. Trinder P. Determination of Glucose in Blood Using Glucose 
Oxidase with an Alternative Oxygen Acceptor. Ann Clin Bio-
chem 1969; 6: 24-5.

21. Feldman H, Rodbard D. “Mathematical Theory of Radioimmu-
noassay,”.In: Odell WD, editor. Principles of Competitive Pro-
tein-Binding Assays. Philadelphia: J.B. Leppincott Company; 
1971. p. 158-203.

22. Matthews DR, Hosker JP, Rudenski BA, Naylor DF, Treacher 
DF, Turner RC. Homeostasis model assessment: insulin resis-

tance and cell function from fasting plasma glucose and insulin 
concentrations in man. Diabetologia 1985; 28: 412-9.

23. Hrebicek J, Janout V, Malincikova J, Horakova D, Cizek Hre-
bicek J, Janout V, Malincikova J, Horakova D, Cizek L. Detec-
tion of Insulin Resistance by Simple Quantitative Insulin Sen-
sitivity Check Index QUICKI for Epidemiological Assessment 
and Prevention. J Clin Endocrinol Metab 2002; 87: 144. 

24. Singh RB, Dubnov G , Niaz MA , et al. Effect of an Indo-Medi-
terranean diet on progression of coronary artery disease in high 
risk patients (Indo-Mediterranean Diet Heart Study): a randomi-
sed single-blind trial.Lancet. 2002 Nov 9;360 (9344):1455-61. 

25. Thomazella MCD, Góes MFS, Andrade CR, Debbas V, Barbei-
ro DF, Correia RL, Marie SKN, Cardounel AJ, da Luz PL and 
Laurindo FRM. Effects of High adherence to Mediterranean 
or Low-Fat Diets in Medicated Secondary Prevention Patients. 
Am J Am J Cardiol. 2011 Dec 1;108 (11):1523-9. 

26. Weber B, Galante AP, Bersch-Ferreira AC, Torreglosa CR, 
Carvalho VO, Victor ES, Espírito-Santo JA, Ross-Fernandes 
MA, Soares RM, Costa RP, Lara Ede S, Buehler AM, Berwan-
ger O . Effects of Brazilian Cardioprotective Diet Program on 
risk factors in patients with coronary heart disease: a Brazilian. 
Cardioprotective Diet randomized pilot trial. Clinics 2012;67 
(12):1407-1414. 

27. American Diabetes Association: clinical practice recommen-
dations 2002. Diabetes Care. 2002 Jan; 25 Suppl 1:S1-147.

28. Itsiopoulos C, Brazionis L, Kaimakamis M, Cameron M, Best 
JD, O’Dea K, Rowley K. Can the Mediterranean diet lower 
HbA1c in type 2 diabetes? Results from a randomized cross-
over study. Nutr Metab Cardiovasc Dis. 2011 Sep;21(9):740-7. 
doi: 10.1016/j.numecd.2010.03.005. Epub 2010 Jul 31. 

29. Look AHEAD Research Group, RR. Wing, P. Bolin , FL. Bran-
cati, GA. Bray, JM. Clark, M. Coday, RS. Crow , JM. Curtis, 
CM. Egan, MA. Espeland , M. Evans, JP. Foreyt, S. Ghazarian, 
EW. Gregg, B. Harrison , HP. Hazuda , JO. Hill , ES. Horton, 
VS. Hubbard, JM. Jakicic , RW. Jeffery, KC Johnson, SE. 
Kahn, AE. Kitabchi, WC. Knowler, CE. Lewis, BJ. MG. Mas-
chak-Carey, MG. Montez, A. Murillo, DM. Nathan, Patricio J, 
A. Peters, X. Pi-Sunyer, H. Pownall, D. Reboussin, JG. Re-
gensteiner, AD. Rickman, DH. Ryan, M. Safford, TA. Wadden, 
LE. Wagenknecht, DS. West , DF. Williamson, SZ. Yanovski. 
Cardiovascular effects of intensive lifestyle intervention in 
type 2 diabetes.N Engl J Med. 2013 Jul 11;369 (2):145-54. doi: 
10.1056/NEJMoa1212914. Epub 2013 Jun 24. 

30. Sacks FM, Bray GA, Carey VJ, Smith SR, Ryan DH, Anton 
SD, McManus K, Champagne CM, Bishop LM, Laranjo N, 
Leboff MS, Rood JC, de Jonge L, Greenway FL, Loria CM, 
Obarzanek E, Williamson DA. Comparison of weight-loss 
diets with different compositions of fat, protein, and carbo-
hydrates. N Engl J Med. 2009;360(9):859-873. doi:10.1056/
NEJMoa0804748.

31. Volek JS, Sharman MJ, Gómez AL, Comparison of energy-res-
tricted very low carbohydrate and low-fat diets on weight loss 
and body composition in overweight men and women. Nutri-
tion & Metabolism. 2004;1:13 doi:10.1186/1743-7075-1-13.

32. Jacobs DR, Steffen LM. Nutrients, foods, and dietary patterns 
as exposures in research: a framework for food synergy. The 
American Journal of Clinical Nutrition. 2003;78(3):508S-13S.

33. Fisberg RM, Slater B, Barros RR, Lima FD, Cesar CLG, Ca-
randina L, et al. Healthy Eating Index: evaluation of adapted 
version and its applicability. Rev Nutr 2004;17(3):301-8.

34. Vergeer M, Holleboom AG, Kastelein JJP, Kuivenhoven 
JA. The HDL hypothesis: does high-density lipoprotein 
protect from atherosclerosis? Journal of Lipid Research. 
2010;51(8):2058-73.

35. Grundy SM, Balady GJ, Criqui MH, Fletcher G, Greenland P, 
Hiratzka LF, et al. Primary Prevention of Coronary Heart Di-
sease: Guidance From Framingham: A Statement for Healthca-
re Professionals From the AHA Task Force on Risk Reduction. 
Circulation. 1998;97(18):1876-87.

36. Ma Y, Li W, Olendzki BC, Pagoto SL, Merriam PA, Chiriboga 
D e JÁ MD. Griffith, Bodenlos J, Wang Y; Ockene is. Dietary 
Quality 1 Year after Diagnosis of Coronary Heart Disease , J 
Am Diet Assoc. 2008;108:240-246. 

052_9175 Eficacia del tratamiento.indd   1351 06/08/15   01:35



1352 Nutr Hosp. 2015;32(3):1344-1352 Dilui Cardoso et al.

37. Fisberg RM, Morimoto JM, Slater B, ET al. Dietary quality 
and associated factors among adults living in the state of São 
Paulo, Brazil. J Am Diet Assoc. 2006 Dec;106 (12):2067-72.

38. Previdelli AN, Lipi M, Castro MA, Marchioni DM. Dietary 
quality and associated factors among factory workers in the 
metropolitan region of São Paulo, Brazil. J Am Diet Assoc. 
2010 May;110 (5):786-90. doi: 10.1016/j.jada.2010.02.002. 

39. Guo X, Warden BA, Paeratakul S, Bray BA. Healthy Eating 
Index and obesity. Eur J Clin Nutr. 2004 Dec;58 (12):1580-6. 

40. Boynton A, Neuhouser ML, Sorensen B, McTiernan A, Ul-
rich CM. Predictors of diet quality among overweight and 
obese postmenopausal women. J Am Diet Assoc. 2008 
Jan;108(1):125-30.

41. Da Costa Louzada M, Chagas Durgante P, De Marchi RJ, 
Neves Hugo F, Balbinot Hilgert J, Pereira Padilha DM, et al. 
Healthy eating index in southern brazilian older adults and its 
association with socioeconomic, behavioral and health charac-
teristics. J Nutr Health Aging. 2012;16(1):3-7.

42. Galiot Ana H e Cambrodón Isabel G. Calidad de la dieta de 
la población española mayor de 80 años no institucionalizada. 
Nutr Hosp. 2015;31(6):2571-2577

43. Eva María Morales-Falo, Moreno Carmen S, Esteban A, Al-
burquerque Juan J y Garaulet M. Calidad de la dieta “antes 
y durante” un tratamiento de pérdida de peso basado en dieta 

mediterránea, terapia conductual y educación nutricional Nutr 
Hosp. 2013;28(4):980-987)

44. Ceccatto V, Di Pietro Patricia F, Previdelli Ágatha N, Vieira 
Francilene Gracieli K, Schiavon Cecilia C, Engel R, Cardoso 
Alyne L, De Assis Maria A, Crippa Carlos G and Chica David 
Alejandro G. Nutr Hosp. 2014;30(5):1101-1109.

45. McCullough ML, Willett WC. Evaluating adherence to recom-
mended diets in adults: the Alternate Healthy Eating Index. 
Public Health Nutr. 2006;9(1a):152-7. 112

46. Lee S, Harnack L, Jacobs DR, Jr., Steffen LM, Luepker RV, 
Arnett DK. Trends in diet quality for coronary heart disease 
prevention between 1980-1982 and 2000-2002: The Minnesota 
Heart Survey. J Am Diet Assoc. 2007;107(2):213-22.

47. Morimoto JM, Latorre MRDO, César CLG, Carandina L, Ba-
rros MBA, Goldbaum M, et al. Fatores associados à qualidade 
da dieta de adultos residentes na Região Metropolitana de São 
Paulo. Brasil. Cad Saúde Pública. 2008; 24(1): 169-178. 

48. Feart C, Alles B, Merle B, Samieri C, Barberger-Gateau P. Adhe-
rence to a Mediterranean diet and energy, macro-, and micronu-
trient intakes in older persons. J Physiol Biochem. 2012 Dec;68 
(4):691-700. doi: 10.1007/s13105-012-0190-y. Epub 2012 Jul 4. 

49. Guimarães NG, Dutra ES, Eliane S, Ito MK. Adherence to a 
program nutrition counseling for adults overweight and comor-
bidities. Rev Nutr. 2010, 23 (3):323-33.

052_9175 Eficacia del tratamiento.indd   1352 06/08/15   01:35




