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Tobacco smoking and body composition 
in persons living with HIV/AIDS 

Tagabismo e composição corporal 
em pessoas vivendo com HIV/AIDS 

Resumo  O objetivo deste estudo foi avaliar a 
relação entre tabagismo e composição corporal 
em pacientes com HIV/AIDS em terapia antir-
retroviral combinada (TARVc). Trata-se de um 
estudo transversal com portadores de HIV acom-
panhados em um serviço de atendimento especia-
lizado localizado no Sul do Brasil. O instrumen-
to Alcohol, Smoking and Substance Involvement 
Screening Test (ASSIST) foi utilizado para avaliar 
o uso de tabaco e outras substâncias psicoativas. 
O índice de massa corporal (IMC) foi calculado 
como a razão do peso corporal (em quilogramas) 
pela altura ao quadrado (em metros). Os pacientes 
também tiveram sua composição corporal avalia-
da com uma impedância bioelétrica de múltiplas 
frequências (Bodystat® Quadscan 4000, RU) a 
fim de estimar o índice de massa muscular esque-
lética. No total, 320 sujeitos foram incluídos no 
estudo. A prevalência de tabagismo foi de 54,7%. 
O tabagismo foi associado à desnutrição, menores 
escores do índice de massa corporal e menor índi-
ce de massa muscular esquelética. Conclui-se que 
há uma alta prevalência de tabagismo entre pa-
cientes com HIV/AIDS e que esse comportamento 
está associado a pior composição corporal. Assim, 
sugere-se a implementação de estratégias de apoio 
à cessação do tabagismo entre pessoas com HIV/
AIDS.
Palavras-chave Tabagismo, HIV, AIDS, Compo-
sição corporal

Abstract  This study aimed to assess the associa-
tion between tobacco smoking and body composi-
tion in patients with HIV/AIDS in combination 
antiretroviral therapy (cART). This is a cross-
sectional study with people of HIV followed in 
specialized care service for HIV patients located 
in the South of Brazil. The Alcohol, Smoking and 
Substance Involvement Screening Test (ASSIST) 
was used to assess smoking and other psychoac-
tive substance use. Body mass index (BMI) was 
calculated as the ratio of body weight (in kilo-
grams) to squared height  (in meters). Patients 
also had their body composition evaluated with 
a multi-frequency bioelectrical impedance (Bo-
dystat® Quadscan 4000, RU) to estimate skeletal 
muscle index (SMI). In total, 320 subjects were 
included in the study. The prevalence of smoking 
was 54.7%. Tobacco smoking was associated with 
malnutrition, lower body mass index scores, and 
lower skeletal muscle mass index. It is concluded 
that there is a high prevalence of smoking among 
patients with HIV/AIDS and that this behavior 
is associated with worse body composition. Thus, 
it is suggested to implement strategies to support 
smoking cessation among people with HIV/AIDS.
Key words  Smoking, HIV, AIDS, Body compo-
sition
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Introduction

The American Centers for Disease Control and 
Prevention (CDC) estimates that approximately 
50% of people living with HIV/AIDS smoke and 
that 75% smoked at some point in their lives, 
contrasting with the prevalence of 15% among 
the general American population1. In Brazil, data 
from the National Health Research show that 
14.7% of adult Brazilians smoke, while among 
patients with HIV/AIDS, approximately 30% are 
smokers2,3. It has been estimated that the num-
ber of smokers living with HIV is 2 or 3 times 
higher than the general population1. According 
to the World Health Organization (WHO), re-
gardless of HIV/AIDS infection, smoking is the 
leading preventable risk factor that contributes to 
significant morbidity and mortality in the gener-
al population1. A study conducted by Helleberg 
et al. (2013) show that patients with HIV/AIDS 
smokers lose more life-years to smoking than to 
HIV4.

Studies have shown that patients living with 
HIV/AIDS have lived long after the introduction 
of the combination antiretroviral therapy (cART) 
in 19901. However, it has also been observed that 
although living longer, these individuals present 
a higher prevalence of early onset multiple co-
morbidities, including infectious diseases, such 
as hepatitis, and chronic diseases, hypertension, 
and diabetes, compared to non-infected individ-
uals5,6. A study conducted in Italy has shown that 
the prevalence of chronic diseases in HIV sub-
jects aged between 41 and 50 years old is compa-
rable to the prevalence of these comorbidities in 
seronegative individuals between 51 and 60 years 
of age, supporting the need for earlier screening 
for chronic diseases in HIV-infected patients7. In-
deed, smoking may be associated with these high 
rates of comorbidities among individuals with 
HIV/AIDS8.

Another process that is considered important 
among individuals with HIV/AIDS using cART 
is the progressive reduction of muscle mass or 
sarcopenia9-11. Sarcopenia is defined as the gen-
eralized loss of skeletal muscle mass, accompa-
nied by reduced strength and functional capacity, 
and is considered a risk factor for incapacity and 
mortality in HIV-infected patients10. However, 
studies of body composition in HIV-infected 
patients have focused primarily on lipodystro-
phy12,13, while skeletal muscle mass has been 
poorly explored. Recent research has shown that 
HIV-infected patients had an approximately five 
times higher risk for sarcopenia compared to the 

risk of the controls, suggesting “accelerated aging 
syndrome” in HIV-infected patients10. 

Lee et al., studying the association between 
lifestyle and sarcopenia in HIV-infected patients, 
observed that smokers had lower appendicular 
skeletal muscle mass than individuals who nev-
er smoked14. It is known that low skeletal muscle 
mass is central to the definition of sarcopenia. In 
addition to tobacco, low levels of physical activity 
and malnutrition are also associated with body 
composition alterations. Malnutrition is com-
mon in advanced stages of the disease, caused by 
inadequate food intake, malabsorption of nutri-
ents caused by cART, and increased energy needs 
and metabolic changes, promoting a negative 
energy balance15,16. Previous studies have shown 
that malnutrition is an independent predictor for 
survival in HIV-infected patients, suggesting that 
when present at the onset of cART, malnutrition 
offers a weak immune response and an impaired 
treatment response17,18. Besides, even in nor-
mal-weight subjects, HIV infection and cART are 
associated with metabolic alterations, including 
fat redistribution and increased cardiovascular 
disease risk, factors aggravated by smoking18.  

To the best of our knowledge, studies assess-
ing smoking and skeletal muscle mass loss or 
sarcopenia in patients with HIV/AIDS have not 
yet been developed. Besides, data from Brazilian 
individuals with HIV/AIDS are minimal. Thus, 
this paper aims to assess the association between 
tobacco smoking and body composition in pa-
tients with HIV/AIDS.

Method

This is a cross-sectional study with patients of 
HIV receiving antiretroviral therapy (ART). 
The patients who were invited to participate in 
this study have been under treatment in spe-
cialized care service for HIV/AIDS patients 
located in the south of Brazil within the peri-
od from May 2016 to June 2017. The inclusion 
criteria were patients who had been diagnosed 
with HIV/AIDS and using cART for at least 
one year and who were 18 years or older. Pa-
tients who were pregnant or institutionalized 
(homeless patients, patients in prison, or living  
in therapeutic clinics) were excluded. The study 
was part of a larger one entitled, “HIV/AIDS: 
Adherence and Maintenance of Antiretroviral 
Treatment,” which was approved by the Ethics 
Committee of the Universidade Católica de Pelo-
tas.
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Initially, patients answered a questionnaire 
which contained questions about the social/de-
mographic characteristic of the individuals: sex 
(male/female), skin color (non-white/white), 
economic level through Associação Brasileira 
de Empresas de Pesquisa (ABEP) (high/middle/
low), age (years old), and education level (years). 
For ABEP, we classified in three categories, be-
cause low prevalence in the upper class, and 
there were no individuals in the lower level. For 
tobacco use evaluation, The Alcohol, Smoking, 
and Substance Involvement Screening Test (AS-
SIST), developed by the World Health Organiza-
tion (WHO) was used, as well as a cut-off of 4 
points for substance abuse/dependence validated 
for the Brazilian population by Henrique et al. 
(2004)19. Time of HIV diagnosis (years), time use 
of ART (years), detectable viral load HIV RNA 
in plasma (viral load) of the last 30 days [mea-
sured by the Abbott Real-time assay (<40 copies/
mL)], presence of diabetes and hypertension, and 
polypharmacy (use of 5 or more chronic medica-
tions) were collected from the medical records. 

Anthropometric data (weight and height) 
were also collected. Height was measured with-
out shoes to the nearest 0.1 cm. Weight was 
measured in kilograms to the nearest 0.1 kg. 
Body mass index (BMI) was calculated as the 
ratio of body weight (in kilograms) to squared 
height (in meters)20. We considered our measure 
of malnutrition as BMI below 18.5 kg/m². Pa-
tients also had their body composition evaluated 
with a multi-frequency bioelectrical impedance 
(Bodystat® Quadscan 4000, RU) to estimate skel-
etal muscle index (SMI)21. SMI is expressed as a 
percentage. Sarcopenia was considered when SMI 
<10.75 kg/m2 (men) and <6.75 kg/m2 (women)22.

The characteristics of the patients were de-
scribed as percentages, or median and interquar-
tile range, as appropriate. Pearson’s Chi-square 
test was used to study the associations between 
categorical variables, and where applicable, the 
Mann-Whitney test was used. Linear or Poisson 
regression was performed to adjust the variables 
with p<0.20 for smoking in the crude analysis, as 
appropriate. All analyses were performed using 
SPSS 21.0 for Windows. The significance limits 
were set at p<0.05. 

Results

In total, 320 patients with HIV/AIDS (179 fe-
males and 141 males), completed clinical eval-
uations, and 262 underwent a bioelectrical im-

pedance analysis (BIA); 58 patients refused to 
participate in the biometric assessment. Table 1 
shows the sample characteristics.

The smoking prevalence was 54.7%. Patients 
with HIV/AIDS who smoked were significantly 
younger (42.49 ± 10.81) (p<0.001), non-whites 
(63.4%, p=0.015), males (61.7%, p=0.034), 
patients from lower economic level (62.9%, 
p=0.010), and those with a lower level of educa-
tion (62.9%, p=0.010) (Table 1). 

Smokers had a lower prevalence of chronic 
diseases (60.0%) as compared to non-smokers 
(74.5%; p=0.009) (Table 2). Regarding BMI, 
smokers showed median scores of 24.3 (21.5; 
27.0) while non-smokers showed 26.7 (23.8; 
30.3) kg/m². Thus smoking was associated with a 
lower BMI score (p<0.001). Smokers had a high-
er prevalence of malnutrition (7.4%; p<0.001), 
and sarcopenia (4.6%; p=0.045) as compared to 
non-smokers. Lower skeletal muscle mass index 
was verified among the smokers than non-smok-
ers (p=0.038). Smoking was not related to ad-
herence to ART, detectable viral load, or even 
antiretroviral therapy regimens (Table 2). More-
over, patients with HIV/AIDS who smoked and 
had hypertension or diabetes  were significantly 
older. The mean age in hypertensives smokers 
was 49.48 ± 8.92 years, while in non-hyperten-
sives was 40.29  ± 10.43 years (p<0.001). In this 
same way, diabetics smokers the mean age was 
53.09  ± 11.11 years, while in non-diabetics was 
41.78  ± 10.45 years  (p=0.007) (data not shown).

Table 3 shows hypertension and diabetes, 
and body composition among the smokers, ad-
justed for the sociodemographic characteristic 
(sex, skin color, age, economic level, and level of 
education), time of HIV diagnosis, detectable vi-
ral load and antiretroviral therapy regiments. In 
this sample, the presence of smoking was shown 
to be a protective factor for diabetes (p=0.042). 
However, smoking is associated with a higher 
probability of malnutrition (p=0.023) and low-
er BMI score (p<0.001). In addition, a trend was 
observed for the association between smoking 
and lower skeletal muscle mass index (p=0.057).

Discussion 

In this study, we confirmed a high prevalence of 
smokers in HIV patients; nearly half of these pa-
tients smoked, in corroboration with data from 
other studies conducted in other countries23-25. 
However, our results showed an even high-
er prevalence of smoking compared to similar 
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studies in different regions of Brazil, where the 
prevalence found was approximately 30%2. On 
the other hand, the sociodemographic character-
istics of the smoking HIV/AIDS population from 
this study followed the pattern of the results from 
other studies and revealed that young non-white 

adults, from lower social classes and with lower 
levels of education have a higher probability of 
being smokers2,23-25. 

Patients with HIV/AIDS are undergoing a 
higher prevalence of comorbidities, and smok-
ing may confer an increased risk of developing 

Table 1, Demographic characteristics associated with smoking among patients with HIV/AIDS at specialized care 
service,

Demographic and clinical characteristics Total sample Non-smoker Smoker p-value

Sex 1

Female
Male

179 (55,9)
141 (44,1)

91 (50,8)
54 (38,3)

88 (49,2)
87 (61,7)

0,034

Skin color 1*

Non-white
White

123 (38,6)
196 (61,4)

45 (36,6)
99 (50,5)

78 (63,4)
97 (49,5)

0,021

Economic level 1

High
Middle
Low

42 (13,2)
151 (47,7)
124 (39,1)

24 (57,1)
75 (49,7)
46 (37,1)

18 (42,9)
76 (50,3)
78 (62,9)

0,010

Age (years) 2 44,84 ±12,21 47,67 ±13,21 42,49 ±10,81 <0,001

Education level (years) 3 6,5 (4,0; 11,0) 8,0 (5,0; 11,0) 6 (4,0; 10,0) 0,028

Total 320 (100) 145 (45,3) 175 (54,7) ---
1 Chi-square test, values are shown by absolute and relative frequencies; 2 ANOVA, values are shown by mean and standard deviation; 

3 Mann-Whitney test, values shown by median and interquartile range,

Source: The authors,

Table 2. Clinical outcomes and body composition associated with smoking among patients with HIV/AIDS at 
specialized care service.

Clinical characteristics and body 
composition

Total sample Non-smoker Smoker p-value

Time of HIV diagnosis (years) 1 9,0 (4,0; 15,0) 8,0 (4,0; 14,0) 10,0 (5,0; 16,0) 0,049

Time of ART use  (years) 1 8,0 (4,0; 12,7) 7 (4,0; 13,0) 8 (3,0; 12,0) 0,531

Antiretroviral Therapy Regiments 2 0,200

EFZ + TDF+3T 105 (32,8) 39 (26,9) 66 (37,7)

EFZ + AZT + 3TC 66 (20,6) 29 (20,0) 37 (21,1)

LPV/r + AZT + 3TC 34  (10,6) 14 (9,7) 20 (11,4)

ATV/r + AZT + 3TC 18 (5,6) 9 (6,2) 9 (5,1)

ATV/r + TDF + 3TC 36 (11,3) 21 (14,5) 15 (8,6)

LPV/r + TDF + 3TC 36 (11,3) 18 (12,4) 18 (10,3)

Others drugs 25 (7,8) 15 (10,3) 10 (40,0)

Detectable viral load  2 60 (18,8) 22 (15,2) 38 (21,7) 0,177

Diabetes 2 33 (10,3) 22 (15,2) 11 (6,3) 0,009

Hypertension 2 91 (28,4) 49 (33,8) 42 (24,0) 0,050

Malnutrition 2 15 (4,8) 2 (1,4) 13 (7,4) <0,001

Body mass index 1 25,3 (22,8; 28,7) 26,7 (23,8; 30,4) 24,3 (21,5; 27,0) <0,001

Sarcopenia 2 9 (3,4) 1 (0,7) 8 (4,6) 0,045

Skeletal muscle mass index 1 11,3 (10,3; 12,5) 11,5 (10,4; 12,9) 11,1 (10,2; 12,1) 0,038
1 Mann-Whitney test, values shown by median and interquartile range; 2 Chi-square test, values shown by absolute and relative 
frequencies.

Source: The authors.
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chronic diseases leading to substantial morbidity 
and mortality among HIV-positive individuals4,7. 
Since people with HIV have higher survival, there 
is now a concern with other chronic conditions, 
two of them hypertension and diabetes, which 
are also public health problems due to the eco-
nomic impact social and health system, reflecting 
the quality of the and life expectancy of individ-
uals. In our study, it was shown that smoking was 
related to a lower prevalence of hypertension and 
diabetes. However, it seems that age is an import-
ant factor to be considered. We found that mean 
age was higher among hypertensives smokers 
than non-hypertensives, as well as among dia-
betics smokers and non-diabetics, in agreement 
with the literature5, 7. Since that, our patients are 
enrolled in a service that assists patients with 
HIV/AIDS in becoming oriented about the dis-
ease, moreover evaluates and oriented patients 
for other comorbid health outcomes, we believe 
that these may explain the low prevalence of 
hypertension and diabetes found in our study 
among smokers. HIV/AIDS patients are exposed 
to accelerated aging due to the chronic inflam-
matory process, even if the disease is in control 8, 

11. This inflammatory process related to ART use 
increases the incidence of comorbidities that are 
not associated with immunosuppression but are 
related to accelerated aging. Therefore, we con-
sider that smoking associated with HIV infection 
can lead to the worsen of these diseases, and a 
significant worsening of comorbidities since 
smoking itself is the main risk factor for cardio-
vascular diseases and their complications24-25. 

In our study, smoking was associated with 
malnutrition and lower scores of BMI. In HIV 
infection, weight loss is common and is associ-
ated with increased mortality26. Malnutrition 

among HIV-positive patients who smoke may 
be related to the fact that smokers have a lower 
appetite and that smoking disrupts the body’s 
natural energy balance27, 28. Our results were con-
sistent with findings of the previous studies that 
show a higher prevalence of malnutrition in pa-
tients with HIV/AIDS27, 28. A study conducted in 
Singapore showed that patients with a BMI less 
than 18.5 were 1.4 times more likely to die early 
compared to patients with a BMI higher than or 
equal to 18.5 kg/m2, suggesting that malnutrition 
it is associated with lower survival29. Therefore, 
both smoking and malnutrition and are factors 
that can affect the survival status and quality of 
life among people living with HIV.

Regarding the skeletal mass index, a lower 
score was found among the smokers patients 
with HIV/AIDS have a loss of muscle mass typi-
cally observed in older people, probably due to a 
constant state of infection and long-term use of 
antiretroviral drugs9, 30. Rom et al. demonstrated 
that smokers aged over 45 years with lower ap-
pendicular skeletal muscle mass are more likely 
to develop sarcopenia than individuals who nev-
er smoked, regardless of sex31. Currently, ART 
includes some drugs related to mitochondrial 
dysfunction that causes damage to muscle func-
tion and, consequently, changes the body com-
position of the patients28,32. Such dysfunction at a 
cellular level may explain the lower skeletal mus-
cle mass index, which is considered indicative of 
sarcopenia among patients with some clinical 
complications. Sarcopenia has been understood 
as the center of the etiology of frailty that pre-
cedes physical deterioration and causes the loss 
of the skeletal muscle mass and its function16,33. 

Our findings also revealed that HIV/AIDS 
patients who smoke had more prevalence of mal-

Table 3. Chronic diseases and body composition among the smokers adjusted for the sociodemographic 
characteristic (sex, skin color, economic level, and age), time of HIV diagnosis, detectable viral load, and 
antiretroviral therapy regiments.

Clinical outcomes and body composition
B (regression coefficient) / RP (prevalence 

ratio) and 95% confidence interval
p-value

Diabetes 1 0,49 (0,25; 0,98) 0,042

Hypertension 1 0,74 (0,53; 1,06) 0,096

Malnutrition 1 3,64 (1,19; 11,15) 0,023

Body mass index 2 -2,67 (-3,77; -1,57) <0,001

Sarcopenia 1 3,04 (0,64; 14,45) 0,161

Skeletal muscle mass index 2 -0,31 (-0,63; -0,01) 0,057
1 Adjusted analysis by Poisson regression; 2 Adjusted analysis by Linear regression.

Source: The authors.
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nutrition, lower body mass index, and a tendency 
for lower skeletal muscle mass index. However, 
such findings should be considered within some 
limitations. Our study did not evaluate the smok-
ing load of the patients, which prevented us from 
having a dose-response evaluation of smoking 
on this outcome. In addition, the patients are en-
rolled in a service that assists patients with HIV/
AIDS in becoming oriented about the disease and 
the importance of adherence to ART; the service 
also evaluates patients for other comorbid health 
outcomes. Moreover, a non-probabilistic sample 
selection was performed, which may influence 
the prevalence of smoking and body compo-

sition measurements. Thus, the results of our 
study may represent the reality of medical care 
in this specialized service where the HIV/AIDS 
patient is inserted and cannot be generalized to 
other populations.

In conclusion, this study suggests that smok-
ing is a risk factor for a majority of comorbid-
ities associated with HIV/AIDS patients in the 
post-ART, including malnutrition and skeletal 
muscle mass. As tobacco has a significant im-
pact on quality of life, morbidity, and mortali-
ty in HIV-infected patients, it seems prudent to 
implement actions in health public that support 
smoking cessation. 

Collaborations
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Real, while the contributions to the methodolo-
gy and statistical analysis were made similarly by 
the four authors. FP Moreira, K Jansen  and MC 
Gonzalez participated in the critical review of the 
content and final approval of the version to be 
published.
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