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and associated factors in adults living  
with HIV infection
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Abstract

Introduction: Tobacco and alcohol consumption has a significant negative impact on health of indi
viduals living with human immunodeficiency virus (HIV); however, there is little research on using 
these substances in this specific cohort. The objective of this study was to investigate the prevalence 
and factors associated with the consumption of tobacco and alcohol in adult population living with 
HIV as well as the clinicalepidemiological characteristics of the sample.
Material and methods: A crosssectional study was carried out with 381 participants diagnosed with 
HIV, whose information on smoking and alcohol habits, adherence to treatments, sociodemographic 
data, and lifestyles were collected through both electronic and printed questionnaires. 
Results: The  results showed that half of  the  individuals were smokers, with significant percentage 
having a moderate or high motivation to quit smoking. Moreover, it was observed that the participants 
classified in the group of high alcohol consumption with AUDIT test were less adherent to pharmaco
logical treatment. On the other hand, it should be noted that 49.3% of the sample suffered from some 
pathology, with cardiovascular disease being the most prevalent. 
Conclusions: Therefore, from a  clinical point of  view and due to the  abovementioned reasons, it 
seems essential to address the consumption of  tobacco and alcohol in individuals living with HIV. 
Along with proper health education and support offered, it can positively influence their lives in gen
eral, and at the same time, provide better HIV control. 
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Introduction 
Human immunodeficiency virus (HIV) is a disease that 

continues to be one of  the  biggest public health concerns.  
It is estimated that there are 36.7 million HIVpositive people 
living worldwide, and in Spain, infection rate is approximated 
to be 9.44 per 100,000 inhabitants, being among the 10 coun

tries in Europe with the highest rate of HIV diagnoses [1]. 
Since the first introduction of HIVpositive cases, there has 
been a remarkable evolution in terms of epidemiology and 
treatment of the disease [2]. Moreover, launching of highly 
active antiretroviral therapy (HAART) as therapy of choice 
in HIV infection, has reflected in a significant improvement 
in the quality and life expectancy of affected individuals [3]. 
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the San Carlos Clinical Hospital, Madrid, Spain. A random 
sample of 369 individuals was calculated, accepting an alpha 
risk of 0.05 for a precision of ± 0.05 percentage units, and 
based on data from previous studies, assuming an estimate 
of the proportion of population as 40%. 

With regard to measuring instruments, AUDIT [17] (al
cohol use disorders identification test) and AUDITC [18] 
(abbreviated version of AUDIT) questionnaires were used to 
evaluate alcohol consumption. Additionally, heteroadmini
stered test was applied with its items originated from global 
tobacco survey in adults (internationally known as “global 
adult tobacco survey" – GATS) to distinguish tobacco use. 
Smoking population within the  study group carried out 
Richmond’s questionnaire [19] on motivation to stop smok
ing. Furthermore, sociodemographic variables of the indi
viduals were collected, including age, sex, nationality, mari
tal status, occupation, practice of physical exercise as well as 
clinical characteristics, such as personal history, year of HIV 
diagnosis, and antiretroviral treatment, with its adherence 
measured using validated questionnaire SMAQ (simplified 
medication adherence questionnaire). The participants were 
classified according to year of  HIV diagnosis, and divided 
into three groups: before the year 2000, between 2000 and 
2010, and from 2011 to 2019. All this information were col
lected in two different ways (online and in print) and were 
stored in an anonymized database, to which only the princi
pal investigator was granted an access. 

A descriptive analysis of the data was carried out evalu
ating mean standard deviation obtained from quantitative 
variables as well as mean 95% confidence interval. As for 
quantitative variables, which showed an asymmetric distri
bution, they were summarized by median and interquartile 
ranges. Qualitative variables were represented by the  dis
tribution of  percentages of  each category to estimate total 
prevalence. 

To assess the association between quantitative variables, 
Pearson correlation coefficient was applied, whereas for 
cate gorical variables, c2 test was used with Fisher’s exact test 
or likelihood ratio, depending on the application conditions. 
To analyze the  differences between two means, Student’s 
ttest was applied for variables with normal distribution, 
and diffe rences of means in more than two groups were an
alyzed using ANOVA test, for which assumptions of  nor
mality of the observations in different groups (Kolmogorov 
Smirnoff), homoscedasticity of variances (Levene’s test), and 
independence were fulfilled. Additionally, when homogene
ity was met, Tukey test was applied for posthoc tests. 

Finally, in order to verify the hypothesis that the preva
lence of smokers among individuals with HIV is higher than 
in the  general population, Ztest was used for a  binomial 
proportion. All analyses were executed with statistical pro
gram IBM SPSS version 21.0, and a pvalue < 0.05 was con
sidered statistically significant. 

This study was approved by ethical committee of the San 
Carlos Clinical Hospital of Madrid, Spain, and all the sub
jects participated voluntarily, with their informed consent 
provided. 

However, benefits of  treatment are closely related to 
strict compliance to HAART, and the consumption of cer
tain substances, particularly alcohol, was considered an in
dicator factor in the  lack of  adherence of  seropositive  
individuals [3]. Different studies had disagreed on wheth
er alcohol contributes to an increase of toxicity in the liver  
due to HAART as well as an  escalation of  risk of  HIV 
transmission in situations of alcohol intoxication and early 
cognitive deterioration [4]. Furthermore, harmful con
sumption of alcohol has been considered related to a wors
ening of immune state independently from the  treatment 
[5]. For these reasons, it is important to thoroughly explore 
the matter of alcohol consumption while approaching HIV 
patients in order to intervene and seek better treatment 
of the disease [6]. 

In addition to harmful effects of  alcohol consumption, 
it is necessary to highlight bad consequences of tobacco use 
on HIV individuals’ health. Smoking has been identified as 
a significant cofactor in the premature development of car
diovascular disease related to HIV, increasing the risk of suf
fering an  acute myocardial infarction or hypertension [7]. 
Moreover, smoking favors the  increase of  various diseases, 
including severe pulmonary infections, and a  decrease in 
the quality of life of HIVinfected individuals [7]. According 
to recent studies, the risk of mortality is five times higher in 
seropositive smokers than in patients with HIV who have 
never smoked [8]. 

Because of  these investigations, it seems important to 
recognize the  prevalence of  seropositive persons who are 
smokers, and to incorporate counseling and support pro
grams into routine followup visits [9]. In this way, indi
viduals can comprehend the risks of smoking in the context 
of HIV infection as well as to receive appropriate help in case 
they decide to quit smoking [10]. Finally, as per previous 
comparative studies, tobacco consumption in HIV popula
tion was shown higher than its prevalence in general popu
lation, ranging from 32% to 50% [1116]. 

Despite the fact that smoking and alcohol consumption 
have a significant negative impact on health of individuals 
living with HIV, there is scarce research related to the use 
of  this substances in HIV population [11, 15]. Having  
said this, the purpose of the present study was to investi
gate the current situation within this population and strate 
gies that can be developed according to the  results, and 
considering the  importance of  the  involvement of  health 
professionals in the  process of  smoking and alcohol ces
sation. 

The objectives of this study were to assess the prevalence 
and factors associated with the  consumption of  tobacco 
and alcohol in adults living with HIV as well as clinical 
epidemiological characteristics of the study sample. 

Material and methods 
A descriptive, crosssectional analysis was performed. 

The  study group consisted of  adult individuals diagnosed 
with HIV, who attended infectious diseases consultation at 
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Results 
Socio-demographic and clinical 
characteristics of the study population

In the  present study, 381 subjects were included, with 
88.9% of men and 11.1% of women. 57.2% of the total sam
ple was between 3554 years old, with an  average age of   
43.4 ± 11.5 years. 255 subjects completed the  question
naire electronically and 126 on paper. Regarding marital 
status, most men were single (76.1%), while in in women, 
the majority were widowed, married, or divorced (59.5%). 
Concerning subjects’ employment position, 80% were active, 
11.3% were unemployed, and 8.7% were retired. In the group 
of working participants, according to the National Classifi
cation of Economic Activities (CNAE), administrative and 
health activities were the most prevalent. Statistically signifi
cant differences were found between number of diseases and 
occupational status, showing those inactive having more ill
nesses than in other groups compared (p < 0.05). Concern
ing origin, 71.2% were Europeans, 20.7% were South Ameri
cans, and 8.1% originated from Central America, Caribbean, 
and North America regions. 

The median of  years since HIV diagnosis was 9 years 
(IQR, 1115). Based on the  results, there were statistically 
significant differences between years with HIV (calculated 
as the difference between 2019 and the year, in which an in
dividual was diagnosed with the virus) and sex and smoking, 
showing that women and smokers had been diagnosed with 
HIV for more years (p < 0.05). 

In this study, the participants were classified into three 
groups according to year of HIV diagnosis: before the year 
2000, between 2000 and 2010 (both included), and from 
2011 to present (2019), with 22%, 32%, and 46% of partic
ipants, respectively. Besides HIV, 49.3% subjects suffered 
from comorbid diseases, while 50.7% did not. Considering 
international classification of  diseases (ICD10), circulato
ry system disorders were most predominant, followed by 
mental and behavioral and digestive system diseases, partic
ularly hypertension (HBP), depression, and hepatitis, respec
tively. In addition, it was found that there was a significant 
increase in the number of diseases with respect to sex and 
type of  questionnaire performed. Subsequently, females,  
χ² (1) = 7.332, p = 0.014, and the participants who complet
ed electronic questionnaires, χ² (1) = 7.030, p = 0.019, de
scribed additional number of diseases. 

99.7% of  the  study population was under ART, with 
Genvoya®, Triumeq®, and Truvada® as the most common
ly drugs used. According to the  score of  SMAQ adhesion 
test, 52.8% of  the  subjects was adherent, while 47.2% was 
not. There was a significant reduction in adherence accord
ing to the age of an individual, showing younger subjects as 
less adherent (p < 0.05). Moreover, there was a statistically 
significant association between the  type of  questionnaire 
completed and adherence, indicating that those who per
formed electronic questionnaires were less adherent com
pared to those who completed questionnaires via paper,  
χ² (1) = 5.273, p = 0.222. 

57% of  the  subjects practiced physical exercise  >  30 
minutes a day, therefore, they were considered active, while 
43% of them were leading sedentary lifestyle. From here, it 
was possible to indicate a  significant dependence between 
the practice of physical exercise and association of comorbid 
diseases, showing those who did not exercise having more 
diseases, χ² (1)  =  4.349, p =  0.037. In addition, there was 
a dependency between physical exercise and being a smoker, 
demonstrating nonsmokers tendency to be more active. 

Characteristics associated  
with smoking 

49.1% of the participants were smokers, 27.8% exsmok
ers, and 23.1% nonsmokers. Table 1 shows main charac
teristics of  the participants. Ztest for binomial proportion 
indicated that the  prevalence of  current smokers within 
the study group was significantly higher than that in the gen
eral population (p < 0.01). Those who smoke were inquired 
about their motivation to stop smoking, concluding that 
these individuals were very keen to quit smoking (seen ques
tion 2 of Richmond test [19]), but when trying to do so, they 
considered it doubtful (seen questions 3 and 4 of Richmond 
test [19]). Table 2 summarizes factors associated with tobac
co consumption of participants who currently smoke. 

According to different statistical results, it was assumed 
that variables, such as sex, occupation, origin, practice 
of physical exercise, awareness of the disease, and year of HIV 
diagnosis, differed significantly when compared to number 
of years of smoking, with p < 0.05. Women, retired, Europe
ans, leading sedentary lifestyle, ill, and with HIV diagnosis 
prior to the year 2000, had smoked for more years. Similar
ly, a strong and positive correlation was observed between 
the  number of  years of smoking and Richmond test score 
(r  =  0.869, p  <  0.05), showing that the  more years the  in
dividual had been smoking, the  bigger motivation to quit 
the habit. 

Regarding the relationship between smoking and alcohol 
consumption, smokers showed a  higher risk of  consump
tion, as indicated by AUDIT questionnaire, χ² (1) = 5.279, 
p = 0.022. 

Consumption of alcohol 

Table 3 summarizes AUDIT and AUDITC tests scores 
of  the  study. The  mean AUDIT test was 1.1 ± 2.2 (range, 
0.891.34), while the  mean AUDITC test was 2.8 ± 2.3 
(range, 2.643.11). 

AUDIT and AUDITC tests scores differed significant
ly according to age of participants, sex, occupational status, 
and year of HIV diagnosis, with a 95% confidence (p < 0.05). 
At this point, it could be assumed that youngest male sub
jects, currently unemployed, and diagnosed between 2000 
and 2010, presented a high alcohol risk consumption com
pared to the rest of  the group. On the other hand, contin
gency tables showed a  statistically significant dependency 
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Table 3. Alcohol consumption pattern of the study participants 

Variables 

AUDIT# test punctuation, n (%) 

Risk consumption 8 (2.1)

Harmful consumption or dependence 2 (0.5)

Risk-free 371 (97.4)

AUDIT-C## test punctuation, n (%) 

Low or moderate consumption 244 (64.0)

Risk of consumption 5 (36.0)
#Men: total score 0-7 indicate no problems with alcohol consumption, 
8-12: risk consumption, and 13-40: harmful consumption or dependence. 
Women: total score 0-5: no problems with alcohol consumption, 6-12: risk 
consumption, 13-40: harmful consumption or dependence.
##Men: score equal to or greater than 4 indicate risk consumption, score < 4: 
low or moderate consumption. Women: score equal to or greater than  
3 indicate risk consumption, score < 3: low or moderate consumption. 

Table 2. Aspects associated with tobacco consumption of cur-
rent smokers (n = 187) 

Variables 

No. of cigarettes per day, n (%) 

< 10 94 (50.3)

10-20 57 (30.5)

> 20 36 (19.3)

RICHMOND test punctuation, n (%)

High 28 (15.0)

Moderate 44 (23.5)

Doubtful 65 (34.8)

Null or low 50 (26.7)

Years of smoking, mean ± SD 23.1 ± 12.5 
Threshold points detected on association of level of motivation and cessation 
of smoking habit – 0-3: null or low, 4-5: doubtful, 6-7: moderate, 8-10: high. 

Table 1. Clinical-epidemiological characteristics of the study participants 

Variables Former smoker Smoker Non-smoker Total

Age (years), mean ± SD 45.8 ± 12.0 43.5 ± 10.6 40.5 ± 12.2 43.4 ± 11.5 

Years with HIV,  Me; IQR 10; 14 9; 14 6; 11 9; 15 

Sex, n (%) 

Female 9 (8.5) 25 (13.4) 8 (9.1) 42 (11.0)

Male 97 (91.5) 162 (86.6) 80 (90.9) 339 (89.0)

Region, n (%)  

South America 27 (25.5) 29 (15.5) 23 (26.1) 79 (20.7)

Europe 70 (66.0) 145 (77.5) 56 (63.6) 271 (71.1)

Other# 9 (8.5) 13 (7.0) 9 (10.2) 31 (8.1)

Civil state, n (%)  

Married 18 (17.0) 31 (16.6) 19 (21.6) 68 (17.8)

Divorced 7 (6.6) 10 (5.3) 4 (4.5) 21 (5.5)

Separated 1 (0.9) 7 (3.7) 0 (0) 8 (2.1)

Single 74 (69.8) 135 (72.2) 64 (72.7) 273 (71.7)

Widowed 6 (5.7) 4 (2.1) 1 (1.1) 11 (2.9)

Occupation, n (%)  

Active 84 (79.2) 149 (79.7) 72 (81.8) 305 (80.1)

Unemployed 11 (10.4) 21 (11.2) 11 (12.5) 43 (11.3)

Retired 11 (10.4) 17 (9.1) 5 (5.7) 33 (8.7)

Diseases (ICD-10), n (%)  

With disease 59 (55.7) 92 (49.2) 37 (42.0) 188 (49.3)

Without disease 47 (44.3) 95 (50.8) 51 (58.0) 193 (50.7)

Cardiovascular disease, n (%)  24 (38.1) 24 (38.1) 15 (23.8) 63 (100.0) 

Physical exercise, n (%)  

Sedentary 40 (37.7) 90 (48.1) 34 (38.6) 164 (43.0) 

Active 66 (62.3) 97 (51.9) 54 (61.4) 217 (57.0) 
#Central America, Caribbean, and North America regions.
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between the adherence and results of AUDITC tests, con
cluding that nonadherents presented a higher risk of con
sumption, χ² (1) = 5.814, p = 0.016. Moreover, statistically 
significant dependency was also observed between the type 
of questionnaire (online vs. paper) and result of AUDITC 
test, indicating that those who completed online question
naires presented a  higher risk of  alcohol consumption in 
AUDITC test, χ² (1) = 21.235, p < 0.010. 

Discussion 
The present study showed that the prevalence of tobacco 

use was generally higher in people living with HIV than in 
HIVnegative individuals, both men and women. In Spain, 
22.7% of the adult population smoke, while in the study sam
ple, the rate reached almost 50%, which was 2.2 times higher 
than the national rate [20]. Various international studies with 
a diverse provenance have reported similar results [11, 16]. 
For example, a survey conducted in the United States con
cluded that HIVpositive adults represented a higher percent
age of smokers compared to general population, with 42.3% 
compared to 20.6%, respectively [11]. This finding was also 
similar for European countries, such as France [12] or Den
mark [13], in which tobacco consumption was higher among 
HIVinfected. In a study from Africa [14] comparing smoking 
habits of HIV individuals to those without HIV, it was re
ported that the proportion of smokers with HIV was greater 
than in HIVnegative population. In general, there is a high 
prevalence of tobacco consumption in HIVpositive people, 
which was reported in both Eastern and Western countries, 
with oscillating figures ranging from 32% to 70% [1116]. 
The cause of such a wide range, especially lower prevalence, 
may be due to declining global trend of smoking in recent 
years and higher awareness of health risks associated. Mean
while, the  reasons for high prevalence could include low  
socioeconomic and educational level, psychiatric comorbidi
ties, simultaneous use of drugs and alcohol, and stress [9]. 
It was also observed that the proportion of smokers among 
men was moderately higher than among women [21], a fact 
that is in line with other studies conducted in China [15] or 
Vietnam [16]. The cause of this gap may be due, among oth
ers, to physical, psychological, and social dependence caused 
by tobacco [7]. In the present sample, the smoking rate was 
six times higher depending on the sex. 

Consequently, future interventions are necessary to slow 
down this progress in both HIVpositive men and women. 
On the other hand, the results of Richmond [19] scale showed 
that a  relatively important proportion present a  moderate 
or high motivation to stop smoking, and this fact could be 
considered as favorable to intervention. To date, there are 
numerous studies that have examined attitudes of  indi
viduals and available interventions to quit smoking [10]. 
However, obstacles that hinder the implementation of these 
antismoking strategies exist; it was found that an individu
al is more likely to stop smoking if he/she is provided with 
an appropriate information and tools [9, 10]. 

The prevalence of alcohol consumption observed in this 
study is in line with the estimates of other surveys conducted 
among general population and patients living with HIV [5]. 
The reason for this low prevalence may be due to their aware
ness of being ill and need to follow healthy lifestyle recom
mendations for the control of HIV [22]. However, it should 
be noted that those classified as highrisk in AUDIT test 
were nonadherent to pharmacological treatment, and this 
association between alcohol use and lack of adherence was 
shown in other studies [3]. It is scientifically proven evidence 
that adherence to ART plays crucial role in the prevention 
of  morbidity and mortality among HIV individuals [3]. 
Therefore, it is important to identify these patients and im
plement appropriate measures to reduce the impact of alco
hol consumption on adherence to treatment [3]. 

The study also revealed a significant prevalence of hyper
tension, hypercholesterolemia, smoking, and obesity, which 
are the risk factors for cardiovascular diseases [8]. Numerous 
studies have shown that patients with HIV present a higher 
risk of cardiovascular complications [8]. Tobacco promotes 
premature development of cardiovascular diseases, and this 
risk is wellknown to smoking population [22]. The main in
terventions are counselling services, and many cases require 
antismoking medications [22]. 

Finally, it is convenient to argue about the decision to di
vide the population into strata according to year of HIV dia
gnosis. According to the  literature, patients who have been 
living with HIV for more than 20 years demonstrate different 
characteristics than those recently diagnosed with HIV [2]. 

Limitations 
The observational design of  the study prevented causal 

inferences. In fact, the generalization of  the study results is 
limited and should be used with caution, when extrapolat
ing them into other populations. Moreover, in order to reach 
the desired sample size in a short time, it was decided to use 
an electronic (online) questionnaire in addition to tradition
al paper form. This fact could influence complete validity 
of  some of  the  answers as well as sincerity of  the  partici
pants. There was additional finding of the study showing that 
most of the participants were working in the areas of admin
istration and health. Those working in health areas could 
demonstrate lower rate of alcohol and tobacco consumption, 
when compared to other areas of working. 

Conclusions 
In the present study, about half of the participants were 

smokers, a  cofactor that is observed in certain patholo
gies and as addition to mortality rate. However, a  moder
ate proportion of  individuals revealed a  high motivation 
to quit smoking, especially those who smoked for a  long 
time. In addition, it was possible to demonstrate that those 
nonadherent to ART were consuming alcohol continuously. 
Therefore, it is important for health professionals to guide 
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HIVpositive patients to achieve better control of  the  dis
ease, and to implement strategies to support both alcohol 
and smoking cessation. 
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