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Summary

Introduction. Tobacco smoking and Alcohol use disorder (AUD)
are common among people living with the human immunodefi-
ciency virus (PLHIV), and therefore are linked to increased mor-
tality and morbidity. This study aimed to determine the prevalence
of tobacco smoking and AUD, as well as to examine the factors
associated with tobacco smoking and AUD among heterosexual
PLHIV in West Papua.

Methods. A cross-sectional study was conducted among PLHIV
on antiretroviral therapy (ART) at the voluntary counselling and
testing (VCT) clinics in Manokwari, Sorong City, and Fakfak dis-
trict. Data were gathered through interviews with 237 PLHIV who
were chosen using a consecutive sampling technique. A binary
logistic regression analysis was used to determine the prevalence
and estimate the factors associated with current tobacco smoking
and AUD.

Results. The prevalence of tobacco smoking and AUD among

Introduction

Tobacco use causes health problems as well as social,
economic, and environmental issues, not only for
smokers but also for non-smokers. Overall, current
tobacco use and smoking prevalence did not change
significantly between 2011 and 2021. The prevalence
of current tobacco use in 2011 and 2021 were 36.1%
and 34.5%, respectively; and the prevalence of current
tobacco smoking in 2011 and 2021 were 34.8% and
33.5%, respectively. However, tobacco smoking is still
prevalent among men in Indonesia. More than half of
men did smoke [1]. Current smokers were more likely to
have a higher risk of all-cause death (hazard ratio = 1.48,
95% confidence interval = 1.11 to 1.98) than non-current
smokers [2].

Tobacco smoking is a bad activity, it harms almost all
organs of the body, causes many diseases, and affects
the health of smokers in general. Serious health risks
are much higher in People living with HIV (PLHIV).
PLHIV who smoke is more likely to get HIV-related

PLHIV was 30.8% and 34.6%, respectively. There were statisti-
cally significant associated between tobacco smoking and gen-
der (OR = 2.881, CI = 2.201-3.772), occupation (OR = 1.375,
Cl = 1.116-1.622), CD4+ count (OR = 1.865, CI = 1.865,
Cl = 1.068-3.259) and opportunistic infections (OR = 1.348,
CI = 1.054-1.7240. There were also statistically significant asso-
ciated between AUD and gender (OR = 2.951, CI = 2.16-3.930),
occupation (OR = 1.392, CI = 1.178-1.645), CD4+ count
(OR = 1.769, CI = 1.031-3.073), and opportunistic infections
(OR = 1.445, CI = 1.134-1.842).

Conclusions. Gender, occupation, CD4+ count levels, and
opportunistic infection were associated to tobacco smoking and
AUD among heterosexual PLHIV in West Papua. These findings
emphasize the critical need for an effective cigarette and alco-
hol use control program for people living with HIV in developing
countries such as Indonesia, particularly West Papua.

infections including oral candidiasis, hairy leukoplakia,
bacterial pneumonia, and pneumocystis pneumonia.
However, they also got other serious illnesses such as the
chronic obstructive pulmonary disease (COPD), heart
disease and stroke, lung cancer, head and neck cancer,
cervical cancer, and anal cancer than non-smokers with
HIV. These illnesses can make them too sick to work or
even lead to an early death [3]. The use of antiretroviral
therapy (ART) reduces morbidity and mortality, as well
as increases the life expectancy of PLHIV [4]. As aresult,
comorbidities not related to AIDS, such as cardiovascular
disease (CVD), are becoming increasingly important
in the management of long-term HIV infection. This
is of particular concern because PLHIV are prone to
developing coronary heart disease, myocardial infarction
and other CVD events as a consequence of a combination
of aging, other traditional CVD risk factors, and
HIV-related risk factors, such as chronic inflammation
and ART use [5]. Patients retained after five years on
ART, subsequently died rate 0.56/100 person-years.
Increased mortality was associated with age, HIV
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exposure through injecting drug use, HIV viral load,
drug regimen, HBV co-infection, fasting plasma, and
estimated glomerular filtration rate. Decreased mortality
was associated with transmission through male-to-male
sexual contact compared to heterosexual transmission
and higher CD4 count [6].

Smoking can alter the immune response and viral
development leading to the susceptibility of PLHIV
to opportunistic infections such as tuberculosis, as
well as their tendency to have low ART adherence [7].
Smoking and heavy smoking rates amongst PLWH
were significantly higher even in subjects who reported
diabetes, hypertension and extreme obesity [8]. The use
of tobacco products by PLHIV is associated with higher
mortality compared to those infected with HIV alone [9].
Based on a study, several factors affect significantly
the use of tobacco cigarettes among PLHIV, including
unemployment, Alcohol use disorder (AUD) and illegal
drugs, low ART adherence, low social support, low
education, and decreased CD4+ count as well as stigma
and discrimination [10].

AUD or alcoholism among PLWHA was higher than
the reported prevalence of AUD among the general
population of the globe (29.80%) [11] and increased
among PLHIV who smoke tobacco and had sexual
contact with sex workers [12]. Alcohol use disorder
results in short and long term impacts on the physical,
mental and socio-economic aspects of individual
life [13]. AUD has been associated with interruptions
in all steps of the HIV care continuum, including lower
adherence to ART. [14]. Previous studies summarized
the factors that are associated significantly with AUD
among PLHIV include low adherence to ART, the loss
of durable viral suppression, increased risk of viral
rebound, and increased mortality [15]. In addition,
AUD is associated with deviant sexual behaviour which
increases the risk of HIV transmission. It is important
to consider the trajectories of substance use and sexual
risk behaviours concurrently in order to decrease the
transmission of HIV [16]. The HIV epidemic is still high
in developing countries like Indonesia, especially in West
Papua Province. Health risks related to tobacco smoking
and AUD among PLHIV have not been studied much.
There are very few studies in Indonesia, especially in
West Papua regarding the problem of tobacco smoking
and AUD among PLHIV. This study aimed to determine
the prevalence of tobacco smoking and AUD, and also
assess the factors associated with tobacco smoking
and AUD among heterosexual PLHIV in West Papua,
Indonesia.

Methods

STUDY DESIGN AND SAMPLING

This was a cross-sectional study conducted in 2019,
involving 237 PLHIV who received ART at the Voluntary
counselling and testing (VCT) clinic at Manokwari
Hospital, Sele Be Solu Sorong City Hospital, and
Fak-Fak Hospital in West Papua Province.

TOBACCO SMOKING AND AUD AMONG HETEROSEXUAL PLHIV

The sample study as the subject study was PLHIV
aged more than 18 years old and fulfilled the inclusion
criteria. The sample size uses a 95% confidence level
formula, with a margin of error of 10%, and the number
of samples obtained is 270. Due to incomplete data
variables, the number of samples is reduced to 237.

STUDY VARIABLES AND DATA COLLECTION

The dependent variables were tobacco smoking and
alcohol use disorder (AUD). The dependent variables
were demographic and clinical factors. Demographic
variables include gender, age, education, occupation,
marital status, ethnicity, and risk factors for HIV
transmission. Demographic variables were obtained
through interviews and medical records. Clinical
variables include CD4+ levels, WHO clinical stage
of HIV infection, body mass index, opportunistic
infections, and viral load. CD4+ levels were measured
using PIMA (CD4+ counter), viral load measurement
using qPCR, and body mass index is determined by
measuring body height and body weight using standard
instruments. Opportunistic infection data were obtained
from medical records.

STATISTICAL ANALYSIS

Microsoft Excel is used for data entry. Completeness
and accuracy of data were checked before and after the
data entry process. SPSS software is used to estimate
and calculate the proportion of variables to be assessed.
Logistic regression was used to determine the most
influential demographic and clinical factors with
tobacco smoking and AUD. The p-value < 0.05 indicates
the level of significance with a 95% confidence level.

ETHICS STATEMENT

Interviews were conducted in separate rooms and were
confidential using a structured questionnaire. The
explanation before consent was read to each patient
before signing the consent to participate. The ethical
approval was obtained from the Ethics Committee of the
National Institute of Health Research and Development,
Ministry of Health of the Republic of Indonesia with the
number: LB.02.01/2/KE.008/2019.

Results

DEMOGRAPHIC AND CLINICAL CHARACTERISTICS
OF STUDY PARTICIPANTS

Characterization of demographic and clinical variables
among PLHIV described that most of them were
females (55.7%), aged > 35 years old (54.5%),
Senior high school-university in education (72.6%),
employment (66.7%), married (78.9%), heterosexual
(96.6%), CD4+count more than 350 cell/mm?® (53.2%),
stadium &IV (68.4%), suffer from tuberculosis as
an opportunistic infection (50.6%), and smoking rate
(30.8%).
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PREVALENCE OF TOBACCO SMOKING
BY DEMOGRAPHIC AND CLINICAL CHARACTERISTICS
OF STUDY PARTICIPANTS

Results showed that gender, occupation status, CD4+
counts, and opportunistic infection were statistically
significantly associated with tobacco smoking among
PLHIV. PLHIV who were female had smoked more
than males (OR 2.88, 95% CI 2.20-3.77), employed
more than unemployed (OR 1.37, 95% CI 1.17-1.62),
CD4 > 350 cell/mm? more than others (OR 1.86,
95% CI 1.07-3.26), and got tuberculosis more than
non-tuberculosis (OR 1.35, 95% CI 1.05-1.72) (Tab. I).

PREVALENCE OF ALCOHOL USE DISORDER
BY DEMOGRAPHIC AND CLINICAL CHARACTERISTICS
OF STUDY PARTICIPANTS

Results showed that gender, occupation status, CD4+
counts, and opportunistic infection were statistically
significantly associated with alcohol use among
PLHIV. PLHIV who were female had smoked more
than males (OR 2.95, 95% CI 2.22-3.93), employed
more than unemployed (OR 1.39, 95% CI 1.18-1.64),
CD4 > 350 cell/mm? more than others (OR 1.77,
95% CI 1.03-3.07), and got tuberculosis more than
non-tuberculosis (OR 1.44,95% CI 1.13-1.84). (Tab. II).

Discussion

The prevalence of tobacco smoking among PLHIV
was higher than among the common population. Our
study found the tobacco smoking proportion among

PLHIV was high (30.8%). Gender factor as male was
associated significantly with tobacco smoking activity
(p < <0.05). The relationship between gender and
tobacco smoking is complex, originating in culture. To
this day, gender differences in the relationship between
smokers and tobacco products persist. Nicotine plays a
more prominent role in smoking patterns in men [17]
and found a higher prevalence in HIV-positive women of
any tobacco smoking than in HIV-negative women [10].
Tobacco smoking has become the second leading risk
factor for premature death and disability in recent years,
globally [18]. Smoking is a major factor associated with
cardiovascular disease, cancer, and chronic respiratory
disease among men and women [19]. Our study found
the proportion of AUD among PLHIV in West Papua
was also quite high (34.6%). Drinking alcohol was
associated with tobacco smoking among PLHIV. In our
study, male PLHIV, apart from smoking, also consumed
alcohol. We found around 64 males (78%) drank alcohol,
while the rest were 18 females (22%) who consumed
alcohol. Another study revealed that tobacco smoking
rates among PLHIV were higher when those PLHIV
smoked concurrently with alcohol consumption [12]. In
addition, AUD is consistently correlated with the risk of
HIV transmission through decreased adherence to ART
and increased susceptibility to HIV infection. People
who consumed alcohol were 1.5-2.0 times more likely
to be infected with HIV than individuals who did not
consume alcohol [20].

Tobacco smoking and AUD were also positively
correlated with occupation among PLHIV in our study,
where the most types of their occupation were private and
farmers. People with occupations outside the home area

Tab. I. The estimated prevalence of tobacco smoking by demographic and clinical characteristics among PLHIV (n = 237).

. sSmokin No smokin
Variable i AP OR P 95% ClI
Gender 2.88 0.000* 2.20-3.77
Male 59 46
Female 14 118
Age group 0.82 0.507 0.49-1.39
15-35 years old 41 66
> 35 years old 57 73
Occupation 1.37 0.001* 1.17-1.62
Unemployment 13 66
Employment 60 98
Risk factor 0.99 0.704 0.94-1.04
Heterosexual 70 159
Other 3 5
CD4+ counts 1.86 0.030* 1.07-3.26
< 350 cell/mm3 42 69
> 350 cell/mm3 31 95
WHO clinical stage 0.99 0.551 0.66-1.49
Stadium | &Il 23 52
Stadium IIl & IV 50 112
Opportunistic infection 1.35 0.025* 1.05-1.72
Non-tuberculosis 28 89
Tuberculosis 45 75

* Significance level with p-value < 0.05.
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Tab. . The estimated prevalence of AUD by demographic and clinical characteristics among PLHIV (n = 237).

! Alcohol No alcohol
Variable N =82) (N = 155) OR P 95% CI
Gender 2.95 0.000* 2.22-3.93
Male 64 41
Female 18 114
Age group 0.64 0.107 0.37-1.09
15-35 years old 34 73
> 35 years old 54 76
Occupation 1.39 0.000* 1.18-1.64
Unemployment 15 61
Employment 67 86
Risk factor 0.63 0.718 0.13-1.06
Heterosexual 80 149
Other 2 6
CD4+ counts 177 0.041* 1.03-3.07
< 350 cell/mm3 46 65
> 350 cell/mm?3 36 90
WHO clinical stage 0.78 0.304 0.52-1.19
Stadium 1 &Il 22 53
Stadium Ill & IV 69 102
Opportunistic infection 1.44 0.006* 1.13-1.84
Non-Tuberculosis 30 87
Tuberculosis 52 68

* Significance level with p-value < 0.05.

would tend to behave tobacco smoking because of the
influence of the environment with high population-level
smoking prevalence may increase likelihood of smoking
and impede quitting [21]. In addition, people usually
smoke to relax while taking a break from their daily
work. Smoking is also influenced by extrinsic factors
which include the influence of family, the surrounding
environment, the influence of peers, and the influence of
cigarette advertising [22].

Our study found that employment and consume alcohol
among PLHIV were also higher than among those who
were unemployed. This indicated that AUD was closely
related to work status. Another study reported that the
high level of alcohol consumption among workers is
due to the easy opportunity to get alcoholic beverages,
especially when joining colleagues for drinking together.
Moreover, people who lower income was significantly
associated with a lower risk of non-problematic heavy
drinking, but not of problem drinking, compared with
the highest income [23].

We found that CD4+ counts were positively correlated
with tobacco smoking and AUD among PLHIV in this
study. PLHIV who had tobacco smoking and drinking
alcohol tend to have CD4+ levels < 350 cells/mm®. A
study reported that tobacco smoking was associated
significantly with CD4+ counts and viral load in blood
among PLHIV [24]. Evidence that tobacco smoking
increases viral load demonstrates the importance of
smoking cessation medication as part of HIV care.
Another study stated the explanation that described the
decline in immunological function among PLHIV who
smoke, i.e. tobacco smoking was associated with lower
adherence to antiretroviral therapy and substance use
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such as cocaine and alcohol was associated with the
development and acceleration of HIV severity among
them [25]. Another study also reported that AUD was
associated with reduced adherence to combination
antiretroviral therapy, decreased viral suppression, and
increased mortality among PLHIV [26].

Our study found that tobacco smoking and AUD among
PLHIV were positively correlated with opportunistic
infections of tuberculosis. PLHIV who smoked tobacco
and consumed alcohol were more at risk of developing
opportunistic tuberculosis infection. A study reports
that smoking and tuberculosis are the biggest health
problems in the world. Smoking and alcohol intake
significantly affected for the development of tuberculosis
in HIV-positive patients under treatment [27].
Furthermore, smoking had a strong influence on TB
and was a major barrier towards treatment success. In
multivariate analysis, treatment completion, death rate,
defaulters and treatment interruption showed significant
associations with smoking habit. The chances of
treatment success rate were less for smokers [28]. While
alcohol intake was significant risk factors for MDR-TB
development [29].

Tobacco smoking and AUD were associated significantly
with gender, occupation, CD4+ levels, and tuberculosis
opportunistic infections among heterosexual PLHIV
in West Papua. The need for intervention programs to
stop tobacco smoking and AUD through Voluntary
counselling and testing clinics to support PLHIV to
comply with antiretroviral therapy and have a better
quality of life.
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conclusion

This study demonstrated the prevalence of tobacco
smoking and AUD, and the factors associated with
tobacco smoking and AUD among heterosexual PLHIV
in West Papua, Indonesia. Female, employed, and
CD4 > 350 cell/mm® had higher prevalence of tobacco
smoking and AUD than others. Gender, occupation
status, CD4+ counts, and opportunistic infection were
associated with tobacco smoking and alcohol use
among PLHIV. These findings suggest that heterosexual
PLHIVs are a heterogeneous group that needs further
differentiation in studies and should be included in
behavioural health assessments as part of clinical care
and research. Moreover, this result emphasise the critical
need for an efficient cigarette and alcohol use control
program for PLHIV in developing countries such as
Indonesia.
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