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Abstract

Introduction: Nowadays, nutrition plays 
a key role in the treatment of people living 
with HIV/AIDS (PLHA), especially in the 
case of metabolic changes due to highly ac-
tive antiretroviral therapy (HAART), which 
could be related to cardiovascular diseases 
(CVD). Objective: To describe the nutrition-
al and clinical status and the quality of diet 
of PLHA. Methodology: A cross-sectional 
study was conducted with a network of out-
patient care facilities for PLHA in the city of 
São Paulo, Brazil. The patients, undergoing 
HAART or not, were selected from Decem-
ber 2004 to May 2006, through routine clinic 
visits. The following were collected: socio-
demographic, clinical, biochemical and 
anthropometric measurements and dietary 
data. Diet quality was evaluated according 
to the scores of pattern of consumption, 
“protective” or “not protective” against CVD. 
Results: The sample included 238 patients 
undergoing HAART and 76 not undergoing 
it. Average serum levels of total cholesterol, 
triglycerides and glycemia were higher in 
the HAART group (p<0.001). The majority of 
patients of both groups undergoing HAART 
and not undergoing it were eutrophic, with 
an average body mass index (BMI) of 24.4 
(±4.3) and 24.3 (±3.5) kg/m², respectively. 
The waist-hip ratio was higher among men 
undergoing HAART than that in those not 
undergoing it (0.90±0.06 versus 0.87±0.05) 
(p<0.001). The group undergoing HAART 
showed a mean food pattern score that 
indicated a higher consumption of “not 
protective” foods against CVD (p=0,001). 
Conclusion: The results showed undesir-
able nutritional and metabolic conditions 
among patients undergoing HAART which 
were associated with CVD. Management of 
health interventions programs for PLHA 
is necessary to control cardiovascular risk 
factors before the outcome.

Keywords: HIV-1. Highly Active Highly ac-
tive antiretroviral therapy (HAART). Nutri-
tional Assessment. Dietary Patterns. Clinical 
Markers. Health Service Research
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Resumo

Introdução. Atualmente, a abordagem nu-
tricional desempenha papel essencial no 
tratamento de pessoas vivendo com HIV/
Aids (PESSOAS QUE VIVEM COM HIV/
AIDS), particularmente no caso de alter-
ações metabólicas pelo uso da terapia antir-
retroviral (TARV) que podem estar associa-
das ao maior risco de doenças cardiovascu-
lares (DCV). Objetivo. Caracterizar o estado 
nutricional, clínico e a qualidade da dieta 
de PESSOAS QUE VIVEM COM HIV/AIDS. 
Metodologia. Trata-se de um estudo trans-
versal envolvendo PESSOAS QUE VIVEM 
COM HIV/AIDS em atendimento na rede de 
serviços especializados no município de São 
Paulo. Os usuários desta rede, em uso ou não 
de TARV, foram recrutados no período de 
dezembro de 2004 a maio de 2006, durante 
consultas de rotina. Foram coletados dados 
sócio-demográficos, clínicos, bioquímicos, 
antropométricos e dietéticos. A qualidade 
da dieta foi avaliada segundo escores de 
padrão de consumo predominantemente 
“não protetor” e “protetor” para DCV. Re-
sultados. A amostra foi constituída por 238 
pacientes em TARV e 76 sem TARV. A média 
dos níveis de colesterol total, triglicérides 
e glicemia foram maiores no grupo TARV 
(p<0,001). A maior parte dos participantes 
do estudo, com e sem TARV, apresentava-se 
eutrófica, com média de índice de massa 
corporal 24,4(±4,3) e 24,3(±3,5) kg/m², re-
spectivamente. A relação cintura-quadril 
foi maior entre homens em TARV que 
entre aqueles sem TARV (0,90±0,06 versus 
0,87±0,05) (p<0,001). O grupo em TARV 
apresentou média de escores indicativa 
de maior consumo de alimentos “não pro-
tetores” para DCV (p=0,001). Conclusão. 
Foram evidenciadas condições nutricionais 
e metabólicas indesejáveis entre aqueles em 
TARV, predisponentes ao risco de DCV. É 
apontada a necessidade de direcionamento 
das intervenções em saúde a PESSOAS QUE 
VIVEM COM HIV/AIDS, para o controle dos 
fatores associados a essas doenças antes do 
desfecho final. 

Palavras-chaves: HIV-1. Terapia Antirretro-
viral (TARV). Avaliação Nutricional. Padrão 
Alimentar. Marcadores Clínicos. Pesquisas 
em Serviços de Saúde.

Introduction

Advances in highly active antiretro-
viral therapy (HAART) have enabled the 
suppression of viral replication, impro-
vement of quality of life and longevity of 
individuals living with HIV/AIDS, revealing 
lower morbi-mortality rates associated 
with the infection2,3. On the other hand, 
a variety of metabolic abnormalities have 
been associated with HAART and the HIV 
infection itself, such as changes in the 
distribution of body fat, insulin resistance 
and dyslipidemia3-6. Some of these changes 
are related to a higher risk of cardiovascular 
disease (CVD)3,6.

In addition to these factors, there are 
also life habits that are associated with 
CVD7, such as smoking and physical inac-
tivity. In contrast, physical activity has 
a protective role against CVD7 and it is 
negatively correlated to the accumulation 
of adipose tissue in the abdominal region 
of individuals living with HIV/AIDS8. High 
rates of prevalence of excessive weight and 
central obesity have recently been found in 
those living with HIV/AIDS, as observed in 
the study by JAIME et al, in the city of São 
Paulo, where there were 30.5% of overweight 
and 12.6% of abdominal obesity9.

Studies on food consumption and ou-
tcomes associated with higher risk of CVD 
have evidenced the change in the role that 
nutrition has in HIV infection – previously 
focused on the recovery from cachexia and 
subsequently, after the advent of HAART, 
on the metabolic changes related to treat-
ment10-12. Diet composition is a factor also 
associated with the lipid profile and body 
composition of individuals living with HIV/
AIDS11,13.

Nowadays, methods to evaluate the food 
consumption pattern of population groups 
are frequently used in studies that estimate 
the risk of chronic diseases14, enabling a 
broader qualitative analysis of the potential 
of the diet in these situations. The method of 
evaluation of food consumption frequency 
with scores was used as a useful instrument 
to verify the atherogenic potential of diets, 
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once the usual consumption of foods cate-
gorized according to the contribution to the 
risk of CVD was correlated to serum lipid 
levels15. An unsatisfactory dietary pattern 
has been reported in individuals with HIV/
AIDS, especially in those with metabolic 
abnormalities13 and excessive weight16. 

The city of São Paulo relies on a broad 
Rede Especializada em DST/AIDS (RME DST/
AIDS – STD/AIDS Specialized Network), ma-
naged by the Secretaria Municipal de Saúde 
(SMS/SP – City of São Paulo Department of 
Health). At the time when this study began 
to be designed, this network was formed 
by 15 specialized services and an estimated 
universe of 16,120 individuals living with 
HIV/AIDS and being actively followed, of 
which 8,850 were undergoing HAART. Re-
search performed in health services is an 
unusual and challenging practice, especially 
when it involves a multidisciplinary appro-
ach. However, it is very important to analyze 
risk factors associated with morbi-mortality 
of individuals and populations in clinical 
and epidemiological studies16. Such factors 
have motivated productive partnerships 
between the public health service network 
and universities. 

Justified by the lack of national data and 
excellent HIV/AIDS infection treatment in 
Brazil, the proposal of the original study 
was to verify the prevalence of metabolic 
syndrome in individuals living with HIV/
AIDS, cared for in the City of São Paulo De-
partment of Health RME DST/AIDS and the 
Ambulatório da Disciplina de Infectologia 
da UNIFESP (São Paulo Federal University 
Infectious Diseases Outpatient Clinic). In 
addition to describing the main metabolic 
changes associated with HIV/AIDS and 
ART use, cardiovascular risk factors were 
identified and shown in a publication that 
resulted from the original study17.

The present study aimed to describe 
the profile of individuals living with HIV/
AIDS in the city of São Paulo, undergoing 
HAART or not, with an emphasis on the 
characterization of the nutritional, clinical 
and dietary pattern status, considering the 
risk factors for CVD. 

Methodology 

Study design and population

A cross-sectional study was conducted 
with individuals living with HIV/AIDS and 
undergoing HAART or not, followed in the 
Ambulatório da Disciplina de Infectologia da 
UNIFESP and in six RME DST/AIDS services 
affiliated with the SMS/SP 17. Involvement 
of these services and their respective pro-
fessionals with data collection occurred 
spontaneously. 

The inclusion criteria were as follows: 
to have proven HIV infection in both sexes; 
to be aged between 20 and 70 years; to have 
been undergoing HAART for at least two 
months; or to have never undergone this 
treatment. Patients who had never under-
going HAART were those with a CD4+ cell 
count between 350 and 500 cells/mm3 and 
still asymptomatic, at the moment when 
they were included in the study. Pregnant 
women, illicit drug users, individuals with 
a clinical history of CVD (acute myocardial 
infarction and angina) and those currently 
using drugs with possible interference with 
serum lipid levels were excluded.

This study was approved by the Comitês 
de Ética em Pesquisa da UNIFESP e da SMS/
SP (SMS/SP and UNIFESP Research Ethics 
Committees) and all participants signed an 
informed consent form. 

Data collection 

Outpatient clinic professionals partici-
pating in this study (nutritionists, nurses, 
infectious diseases doctors and general 
practitioners) were previously trained by the 
research team and received an instructions 
guide to direct patients towards voluntary 
participation. Data on eligible patients, 
who agreed to participate in the study, 
were collected during routine outpatient 
consultations. 

The following data collection instrument 
was used: a questionnaire about personal 
and family history of cardiovascular disea-
ses, type of HAART, and socio-demographic, 
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clinical, biochemical and anthropometric 
data, developed by SILVA et al 2009 17.

Blood samples were collected according 
to the routine protocol of outpatient servi-
ces, including CD4+ T lymphocyte count 
and viral load, and subsequently centralized 
in three laboratories, two of which were 
affiliated with the SMS/SP and one with 
UNIFESP. CD4+ T lymphocyte count and 
viral load quantification followed the same 
methodology in the city of São Paulo and 
only the SMS/SP laboratory was used to 
perform biochemical dosage. 

The present study was not controlled for 
time of use or type of highly active antire-
troviral therapy. Any combinations of drugs 
among its several classes (nucleoside and 
nucleotide reverse transcriptase inhibitors – 
NRTI, non-nucleoside reverse transcriptase 
inhibitors – NNRTI, and protease inhibitors 
– PI) were allowed and all patients who had 
been undergoing HAART for at least two 
months were included in this study. The 
five most frequent ART groups found in the 
sample analyzed are described as follows: 

Group A – AZT + 3TC + Efavirenz 
Group B – AZT + 3TC + Lopinavir/ritonavir 
/ AZT + 3TC + Nelfinavir 
Group C – AZT + 3TC + Atazanavir 
Group D – d4T + 3TC + Efavirenz 
Group E – d4T + 3TC + Lopinavir/ritonavir/ 
d4T + 3TC + Nelfinavir/ d4T + DDI + Lopi-
navir/ritonavir 

Anthropometric measurements were 
taken by nutritionists, previously trained 
by the Laboratório de Avaliação Nutricio-
nal de Populações da Faculdade de Saúde 
Pública da Universidade de São Paulo (São 
Paulo University School of Public Health 
Laboratory of Population Nutritional Evalu-
ation), to guarantee the internal validity of 
this study. A Guia de Técnicas de Avaliação 
Antropométrica (Guide on Anthropometric 
Evaluation Techniques) was designed to 
standardize equipment calibration proce-
dures and evaluation measurement tech-
niques, based on the manual proposed by 
the above mentioned laboratory18. The use 

of equipment from health services was also 
standardized. An anthropometric measu-
ring tape with a 1 mm accuracy was used to 
measure height (m), fixed to a wall without 
a baseboard and perpendicular to the floor. 
A similar tape was used to measure waist 
circumference (WC), hip circumference 
(HC) and brachial circumference (BC). Each 
service used their own scale to measure 
body weight (kg), all of which were platform 
scales with a 100 g accuracy. A scientific adi-
pometer with a 1 mm accuracy was used to 
measure the tricipital skin fold (TSF). 

Body Mass Index (BMI) (kg/m²) was 
obtained to evaluate the nutritional status, 
using the weight divided by the square 
height19,20. Arm Muscle Circumference (AMC) 
was calculated from BC and TSF values21 to 
evaluate brachial muscle tissue storage. The 
following anthropometric indicators were 
employed to measure body fat distribu-
tion: TSF to estimate brachial fat storage21; 
WC20 and waist-hip ratio (WHR) to estimate 
abdominal fat storage22, all of which were 
validated for individuals with HIV/AIDS 23.

A food survey was conducted by nutri-
tionists. The method of scores proposed 
by FORNÉS et al 2002 15, which identifies 
the frequency of consumption of foods 
that are predominantly “not protective” 
and “protective”, was adopted to evaluate 
food consumption. To achieve this, a Semi-
Quantitative Food Frequency Questionnaire 
(SFFQ) was developed, related to the last 12 
months and comprised of a list of 47 foods 
categorized into two groups, according to 
their nutritional composition: 

Score 1: Predominantly “not protective” 
foods: whole dairy products; vegetable fat; 
animal fat; mayonnaise; heavy cream; fried 
foods; meats in general; offal; cold cuts; pro-
cessed meat; eggs, pâté; coconut; feijoada 
(a typical Brazilian dish with black beans 
and pork); candies in general; snack foods.

Score 2: Predominantly “protective” 
foods: cereals and their products; tubers; 
leafy vegetables; preparations with non-
fried leafy vegetables; legumes; legumes 
with oily seeds; fruits; natural juices and 
fruit milk shakes. 
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Mixed preparations were not consid-
ered, only the basic ingredient of each 
preparation. A total of seven categories of 
frequency of consumption were adopted 
(S) and a weighted value based on an-
nual consumption was attributed to each 
of them, in an increasing order, according 
to the frequency (S1=0; S2=0.03; S3=0.08; 
S4=0.22; S5=0.50; S6=0.79; S7=1), where 
the minimum value corresponds to foods 
not consumed, while the maximum cor-
responds to daily consumption. The scores 
of consumption 1 and 2 were obtained from 
the sum of values corresponding to each of 
the foods, according to their category.

The score per se is a value that does 
not require a unit of measurement. In the 
study conducted by Fornés 14, quintiles of 
food scores were considered to establish 
an association between serum lipid levels 
and diet, which is a way to validate the 
questionnaire to identify potentially athero-
genic dietary patterns. In the present study, 
pure scores were used (adapted from the 
original research project), simply aiming to 
characterize the dietary pattern of a group 
of interest. 

The short version of the International 
Physical Activity Questionnaire, 8th ver-
sion (IPAQ-8), validated for the Brazilian 
population, was used to evaluate the current 
physical activity level. This instrument esti-
mates the time spent on physical activities 
associated with lifestyle (leisure time, work, 
transportation and household activities) 
and enables the classification of individuals 
into physically inactive, insufficiently active, 
active and very active, in terms of activities 
performed in a continuous period of at least 
ten minutes per day, during the last week24. 
To obtain this classification, the frequency 
and duration of different types of activities 
are added (walking + moderate + vigorous)24. 
The categories used are described as follows: 
*  Inactive: Does not perform any physical 

activity for at least ten continuous minu-
tes during the week;

*  Insufficiently active: Performs physical 
activity for at least ten minutes per week, 
although this is considered insufficient 

to classify them as active, as it does 
not meet the recommendations of fre-
quency and duration of physical activity;

*  Active: Performs vigorous physical ac-
tivity three days a week or more, during 
20 minutes or more per session; or at 
least 150 minutes of moderate physical 
activity per week; or walking five times 
a week or more. 

*  Very active: Performs vigorous physical 
activity five days a week or more, for at 
least 30 minutes per session; or performs 
vigorous physical activities at least three 
days a week, in sessions of 20 minutes or 
more, in addition to moderate activities 
and/or walks five days a week or more, 
for 30 minutes per session or more. 

Statistical analysis

Variables were summarized and rep-
resented by relevant descriptive statistics: 
absolute (n) and relative frequencies (%) 
or mean and standard deviation (sd). The 
presence of an association between the 
categorized variables was evaluated by Pear-
son’s chi-square test or verisimilitude ratio. 
Groups of interest were compared in terms 
of the means of quantitative variables, using 
Student’s t-test for independent samples. 
Paired t-test was applied to compare food 
scores. In all analyses, a 0.05 significance 
level was adopted (a = 5%) and the SPSS 
statistical package, version 15.0 for Win-
dows, was used. 

Results

The sample was comprised of 314 adults 
(192 men and 122 women), during a period 
of 18 months, between December 2004 and 
May 2006. Although the original study had 
included elderly individuals (aged more 
than 65 years), the present study excluded 
such individuals (n = 5), due to their small 
number, to enable a better analysis and data 
discussion. The group undergoing HAART 
included 238 individuals and the group not 
undergoing it included 76. Data were miss-
ing in 28 cases (group undergoing HAART) 
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and seven cases (group not undergoing 
HAART) in laboratory tests. Mean age of 
patients (sd) was 40.7 (7.6) years in the group 
undergoing HAART and 34.8 (8.1) years in 
the group not undergoing HAART. 

Clinical characteristics of infection, 
HAART data and risk factors for the de-
velopment of CVD are described in Table 
1. Statistically significant differences were 
found for age, time of HIV infection, CD4+ 
T lymphocyte count and viral load. The 
prevalence of excessive weight surpassed 
that of malnourishment in both groups. 
There was no significant difference among 
the prevalences of metabolic syndrome, 
systemic arterial hypertension (SAH) and 
risk factors for the development of CVD 
between the two groups. 

With regards to biochemical charac-
teristics, means of serum levels of total 
cholesterol, HDL-cholesterol, triglycerides, 
apolipoprotein A and glycemia were statis-
tically significant between the groups (p< 
0.001), unlike the levels of LDL-cholesterol 
and apolipoprotein B, as shown in Table 
2. According to the literature, patients un-
dergoing HAART are expected to have 
higher levels of total cholesterol and tri-
glycerides4. Nothing can be inferred from 
the LDL-cholesterol and HDL-cholesterol 
levels observed, because the sample was 
not controlled for antiretroviral class. 
Types of highly active antiretroviral therapy 
were grouped according to their highest 
frequency in the sample to describe lipid 
levels, aiming to facilitate the analysis in 

Table 1 - Sample characterization of individuals living with HIV/AIDS in STD/AIDS specialized outpatient care in Sao 
Paulo, Brazil, from December 2004 to May 2006.

Clinical and nutritional characteristics

%

pGroup undergoing 
HAART
n = 238

Group not undergoing 
HAART 
n = 76

Age (years)* 40.5 (7.6)* 34.8 (8.1)* < 0.001

Time of HIV infection (years)* 5.7 (4.2)* 2.8 (3.5)* < 0.001

Time of HAART (years)* 4.4 (3.5)* --- ---

CD4+ T lymphocytes (cells/mm³)* 475.1 (283.4) 587.2 (342.8) 0.005

Viral load (log)* 2.82 (0.63) 4.27 (0.90) < 0.001

Sex 0.340

Male 59.7 65.8

Female 40.3 34.2

Nutritional status 0.386

Malnourishment a 6.3 2.7

Excessive weight b 37.8 38.7

Metabolic syndrome c 12.9  11.6 0.783

Systemic arterial hypertension d 19.0 13.3 0.259

Family history of cardiovascular disease 41.9 36.0 0.361

Smoking e 25.6 30.3 0.427

Physical inactivity f 30.9 30.3 0.962
* Values shown are means (standard deviation).
a BMI < 18.5 kg/m² 23 

b BMI ≥ 2.0 kg/m² 23

c According to criterion from the National Cholesterol Education Program’s Adult Treatment Panel III (NCEP-ATP III)26

d According to the IV Diretrizes Brasileiras sobre Dislipidemia e Prevenção da Aterosclerose (4th Brazilian Directives on Dyslipidemia and Prevention of Atheros-
clerosis)27

e Regular or occasional consumption of any smoking products
f Inactive or insufficiently active individuals25
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five groups – groups A (80 patients), B (14 
patients), C (14 patients), D (27 patients) 
and E (19 patients) – as described in the 
methodology. In this analysis, there were 
no differences in lipid profile among these 
five groups. 

As regards anthropometric measures, 
mean BMI was 24.4 (4.3) kg/m² in the group 
undergoing HAART and 24.3 (3.5) kg/m² 
in the group not undergoing HAART, both 
corresponding to the state of eutrophia. 
Abdominal and waist circumference levels 
in both sexes were not different between 
groups. However, the waist-hip ratio was 
statistically more significant in men un-
dergoing HAART than in those not under-
going it (0.90±0.06 against 0.87±0.05). Arm 
Muscle Circumference (AMC) was higher 
in individuals not undergoing HAART (p 
= 0.004). AMC was significantly lower in 

men undergoing HAART than those not 
undergoing it (p= 0.004). In a study using 
electric bioimpedance (EB) in individu-
als living with HIV/AIDS and undergoing 
HAART, there was a loss of lean mass in 
the first stages of infection25. These authors 
recommend monitoring of loss of lean 
mass in individuals living with HIV/AIDS, 
considering its association with the increase 
in complications and risk of mortality in 
this population. Physical activity practice 
must also be promoted, aiming to increase 
lean mass.

With regard to the WHR in the present 
study, men undergoing HAART showed a 
higher WHR value than those not under-
going it (p < 0.001). An American study, 
conducted in 1999, compared WHR mea-
surements in individuals living with HIV/
AIDS and cared for in a clinic of the state 

Table 2 - Biochemical and anthropometric characteristics of individuals living with HIV/AIDS, in STD/AIDS specialized 
ambulatory care in Sao Paulo, Brazil, from December 2004 to May 2006.

Biochemical and anthropometric variables

Mean (sd)

pGroup undergoing 
HAART 
n = 238

Group not undergoing 
HAART 
n = 76

Total cholesterol (mg/dL) 204.1 (44.6) 180.5 (39.5) < 0.001
LDL – cholesterol (mg/dL) 115.2 (36.7) 107.3 (33.3) 0.123
HDL – cholesterol (mg/dL) 50.9 (14.2) 43.4 (12.2) < 0.001
Triglycerides (mg/dL) 219.4 (162.4) 164.5 (125.1) 0.004
Apolipoprotein A (mg/dL) 130.0 (27.5) 113.4 (29.3) < 0.001
Apolipoprotein B (mg/dL) 86.9 (26.5) 79.8 (26.5) 0.061
Glycemia (mg/dL) 101.1 (18.6) 92.7 (9.9) < 0.001
Body mass index (kg/m²) 24.4 (4.3) 24.3 (3.5) 0.845
Waist circumference (cm)

Men 87.7 (9.1) 84.9 (8.9) 0.063
Women 84.3 (12.0) 80.7 (9.6) 0.167

Hip circumference (cm)
Men 97.0 (7.4) 97.9 (7.5) 0.440
Women 97.6 (10.5) 96.3 (6.8) 0.569

Waist-hip ratio
Men 0.90 (0.06) 0.87 (0.05) < 0.001
Women 0.86 (0.07) 0.84 (0.07) 0.097

Triceps skin fold (mm)
Men 13.1 (6.9) 13.4 (7.5) 0.780
Women 19.4 (8.7) 18.9 (6.0) 0.787

Arm muscle circumference
Men 25.0 (4.6) 26.8 (3.5) 0.004
Women 22.5 (3.7) 22.3 (3.9) 0.726
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Table 3 - Food consumption pattern scores related to cardiovascular diseases among groups of individuals living with 
HIV/AIDS in STD/AIDS specialized ambulatory care in Sao Paulo, Brazil, from December 2004 to May 2006. 

Group Score I 
(“not protective” foods)

Score II 
(“protective” foods)

p

Undergoing HAART (n=248) 7.5 6.8 0.001

Not undergoing HAART (n=76) 7.8 6.9 < 0.001

Total number of patients (n=314) 7.6 6.8 < 0.001

of Massachusetts with those of a control 
group, not infected with HIV, and found a 
significant increase in its value in patients 
infected with HIV (p = 0.0001) 26.

In the evaluation of food consumption, 
shown in Table 3, statistically significant dif-
ferences were found between food scores 1 
(“not protective”) and 2 (“protective”) in all 
analyses (p<0.05). In the total sample, the 
mean difference between scores was 0.7 
(±2.3), indicating that the value of score 1 
is, on average, higher than that of score 2. 
In the group of patients undergoing HAART, 
the mean difference between scores was 0.7 
(±2.4), also revealing a predominance of 
mean values of score 1 in this group. 

Discussion

It is important to emphasize that sources 
of errors were minimized by training all 
health professionals involved with data col-
lection, standardization and calibration of 
anthropometric equipment and centraliza-
tion of the laboratory analysis of biochemi-
cal tests, in addition to follow-up conducted 
through meetings with the research coordi-
nating office during its development. 

Data from this study show that patients 
undergoing HAART have a longer time of 
infection than those who have not used 
drugs yet (5.7 x 2.8 years, p < 0.001). This 
is expected, because the longer the time of 
HIV infection, the greater the chance of an 
individual developing AIDS and needing 
this type of treatment25. With regard to the 
CD4+ T lymphocyte count, the group not 
undergoing HAART showed higher values 
than the group undergoing it (475 x 587 
cells/mm3), which is also expected, once 
one of the indications to begin this type of 

treatment is a CD4+ T lymphocyte count 
between 200 and 350 cells/mm3, as this in-
dicates a decrease in the immune system27. 
With regard to the viral load, the lowest 
values were found in patients undergoing 
HAART. This fact reflects good adherence 
and good virological control of the dis-
ease in individuals undergoing treatment, 
which is in agreement with the literature28. 
Studies indicate that, after the introduc-
tion of HAART, 80% of individuals reach an 
undetectable viral load, even with a mean 
adherence rate of only 50%28.

In terms of the occurrence of dyslip-
idemia, the results of the present study 
reveal that 37.7% of patients undergoing 
HAART have hypertriglyceridemia and 
18% have hypercholesterolemia, data that 
are similar to those in the literature6,11,29,30. 
Up until now, there have been few studies 
that assess apolipoproteins A and B in the 
HIV-infected population. Apo A represents 
the HDL-c fraction and Apo B represents the 
LDL-c fraction31. In the present study, Apo B 
values were found to be within normal levels 
in more than 80% of patients in both groups, 
while Apo A values were also within normal 
levels in 70% and 45.5% in the groups under-
going and not undergoing HAART, respec-
tively31. Currently, due to their high cost, 
doses of apolipoproteins A and B are only 
used in research. By comparing the lipid 
profile between groups, higher lipid levels 
were found in the group undergoing HAART 
(TC, triglycerides, HDL-c) and the differ-
ence between means was not statistically 
significant in the LDL-c variable exclusively 
(p = 0.123). These data corroborate other 
studies32-34 that point out that lipid abnor-
malities become more evident among those 
infected with HIV after the introduction of 
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HAART and that hypercholesterolemia and 
hypertriglyceridemia are the most relevant 
disorders. By comparing these data to those 
of the Brazilian population aged more than 
18 years and not infected with HIV, a low 
incidence of total cholesterol higher than 
200 mg/dL is observed (18% against 40%)35.

The analysis of the type of highly active 
antiretroviral therapy responsible for the 
highest levels of hyperlipidemia was not an 
object of this study, due to the small sample 
size and strictness of inclusion criteria. 

With regard to the risk factors associated 
with development of CVD, it was observed 
that the mean age is 39.5 years, 26.6% of pa-
tients are smokers, 18.3% are hypertensive 
and 39.9% had a family history of athero-
sclerosis. Furthermore, 88% of patients had 
at least one risk factor for the development 
of CVD. These data are higher than those 
found in the Brazilian population in general, 
where 70% of this population have one of 
more risk factors for CVD, such as diabetes 
mellitus, smoking, family history or arterial 
hypertension35. In the study conducted by 
Friis-Moller et al.29, the risk factors most 
frequently associated with development of 
CVD in the HIV-infected population were 
age and smoking. In the Swiss cohort study, 
57% of individuals were smokers, 37.2% had 
low HDL-c levels, 35.7% had hypertriglyc-
eridemia, and 26.1% were hypertensive36. 
The present study showed a population 
that is relatively young to develop CVD. The 
remaining risk factors were in accordance 
with the literature: smoking in 26.6% of 
cases, arterial hypertension in 18.3%, hy-
pertriglyceridemia in 37.7% and low HDL-c 
levels in 26%. In the studies conducted by 
Currier 37 and Carr 38, approximately 60% of 
HIV-infected patients had hyperglycemia, 
hyperlipidemia and central obesity, whereas 
88.3% of patients had such conditions in the 
present study. According to the data shown 
in this study and compared to the literature 
and national data, which show a prevalence 
of smoking in individuals aged over 25 years 
varying from 19.1% to 24.8%, it is concluded 
that this is the most predominant risk fac-
tor found in the HIV-infected population, 

which should be intensely fought against 
as this is a modifiable risk factor for CVD37.

A high and similar proportion of physi-
cal inactivity was found between groups, a 
factor associated with lifestyle that deterio-
rates cardiovascular health. Epidemiological 
evidence points to the benefits of physical 
activity practice in routine actions, charac-
terized by an active lifestyle that prevents 
abdominal fat storage in individuals living 
with HIV/AIDS 8.

A significant increase in the prevalence 
of metabolic syndrome in HIV-infected indi-
viduals undergoing HAART, compared to the 
normal population, has been described40,41. 
In the present study, metabolic syndrome 
was observed in 12.9% and 11.6% of patients 
in the group undergoing HAART and that 
not undergoing it, respectively, with a dif-
ference that was not statistically significant 
(p = 0.783). Data from the present study are 
different from those described by Estrada et 
al.42, in which 146 individuals were evalu-
ated and metabolic syndrome was present 
in 15.8% of those in the group undergoing 
HAART and in 3.2% of those in the control 
group, not infected with HIV. Jerico et al. 43 
found 17% of metabolic syndrome in 710 
individuals living with HIV/AIDS, a propor-
tion similar to that observed in this study. 

Weighing the benefits of HAART to im-
prove the clinical prognosis of HIV infection 
against its adverse effects that predispose a 
higher risk of CVD is something that should 
be performed by professionals involved with 
the treatment of individuals living with HIV/
AIDS. Although this type of HAART was not 
an epidemiological factor in the present 
study, the importance of such analysis to 
promote the clinical practice and early 
multidisciplinary intervention, aiming to 
prevent possible undesirable clinical events, 
should be emphasized. 

The change in paradigm of the nutri-
tional status of individuals living with HIV/
AIDS, already achieved in the literature,3,5,9 
is corroborated in the present study. Low 
prevalences of malnourishment were found; 
in contrast, prevalences of excessive weight 
of 38% were found in both groups. Jaime 
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et al. 2004 observed similar prevalences of 
excessive weight (36.5%) in HIV-infected 
women undergoing HAART, in the city of 
São Paulo 9.

With regard to the diet, both groups 
showed a higher and significant mean of 
score 1, i.e. greater consumption of foods 
“not protective” against the occurrence 
of CVD, sources of cholesterol, saturated 
and trans fat, sodium and simple carbo-
hydrates. A case-control study revealed 
a high consumption of total fats and a 
higher percentage of energy intake coming 
from saturated fats and their association 
with hypertriglyceridemia in HIV-infected 
North-American individuals with metabolic 
abnormalities11. The dietary pattern based 
on fast food consumption was correlated 
to lower fiber intake and low CD4+ T lym-
phocyte count, in addition to contributing 
to an increase in the BMI in HIV-infected 
individuals12 Observational studies with 
individuals living with HIV/AIDS and 
undergoing HAART4,15,18 also identified an 
inadequate dietary pattern, corroborating 
the results shown and clarifying the need 
to improve dietary practices to achieve ad-
equacy of nutritional requirements and the 
resulting health promotion and prevention 
of diseases in this population group10.

The cross-sectional and descriptive 
nature of this study does not enable the 
establishment of cause and effect relation-
ships between the dietary pattern and the 
clinical and nutritional status of individuals 
living with HIV/AIDS; however, it offers the 
distribution of the main events associated 

with the occurrence of CVD between the 
groups of interest. Thus, it provides impor-
tant elements to formulate hypotheses on 
life habits, particularly diet and physical 
activity, and on other clinical and metabolic 
factors of individuals living with HIV/AIDS, 
providing the basis for future studies with a 
more advanced design, supported by ana-
lytical epidemiology. 

Findings of this study enable a clinical 
and nutritional perspective of individuals 
living with HIV/AIDS, which is clarified by 
risk factors for the occurrence of CVD. Thus, 
they can contribute to direct the focus and 
profile of STD/AIDS specialized services, in 
addition to nutritional care to control fac-
tors associated with this disease.
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