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Abstract

Purpose 

Assess the prevalence of depressive symptoms and associated factors among people living with 
HIV (PLWH) who are current smokers receiving treatment at HIV outpatient clinics (OPCs) in Ha 
Noi, Vietnam.

Method

We analyzed data from a cross sectional survey conducted from 12/2022 to 5/2023 with 527 
smokers receiving HIV treatment at HIV outpatient clinics. The Center for Epidemiology Scale 
for Depression (CES-D 8) was used to assess depressive symptoms. Bivariate and multiple logistic 
regression analyses were used to assess the association between depressive symptoms, tobacco 
dependence, and other characteristics. 

Results

The prevalence of depressive symptoms among smokers living with HIV was 38.3%.  HIV-
positive smokers who had a higher level of tobacco dependence (OR =1.09, 95% CI 1.01-1.19), 
and reported health as fair/poor (OR =2.39, 95% CI 1.48-3.86) were more likely to have depression 
symptoms compared with HIV-positive smokers who had a lower level of tobacco dependence, 
and self-reported their health as good/very good/excellent. HIV-positive smokers who were 
married were less likely to have depression symptoms compared with HIV-positive smokers who 
were not married (OR=0.28 95% CI 0.17-0.46).

Conclusion

Prevalence of depressive symptoms among smokers receiving HIV care at OPCs was high.  Both 
depression and tobacco use screening and treatment should be included as part of ongoing care 
treatment plans at HIV OPCs.

Keywords: Depression; depressive symptoms; tobacco use; HIV; people living with HIV; 
Vietnam; low-and middle-income country. 
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Strengths and limitations of this study

This is one of the first studies to examine depression and associated factors among smokers living 
with HIV in Vietnam. The findings make it imperative to support HIV treatment settings to 
integrate screening for both tobaccos use and depression into routine care.

The study used a CES-D 8, a validated scale to screen depressive symptoms with a large sample 
of smokers living with HIV and receiving treatment and care at a large number of HIV outpatient 
clinics.

The cross-sectional design does not allow for conclusions about the direction of the associations 
between depression and other factors. 

Participants were drawn from a sample of PLWH who were receiving treatment at HIV OPCs.  
This may therefore not represent the larger population of PLWH in Viet Nam. 

The CES-D 8 is a screening tool rather than a diagnostic instrument, this study could only assess 
the prevalence of depressive symptoms among PLWH instead of the prevalence of diagnosed 
depression.

Introduction 

HIV infection remains a major public health issue, with over 38 million people living with HIV 
(PLWH) globally [1]. With increased access to antiretroviral medication the HIV infection has 
become a manageable chronic health condition, with a lifespan comparable to that of general 
population [2, 3]. However, gains in life expectancy are threatened by the growing burden of 
noncommunicable diseases (NCDs) among PLWH [4]. This is in part due to high rates of tobacco 
use in this population, particularly in LMIC countries like Viet Nam where smoking prevalence 
among male PLWH is over 50% [4, 5]. PLWH who use tobacco are at increased risk of HIV and 
non-HIV related chronic diseases including cancer and cardiovascular disease compared to PLWH 
who do not smoke [6]. 

PLWH experience other risk factors for poor health including higher rates of depression compared 
with the general population[7-9]. Prevalence estimates for depression among PLWH range widely 
from 25.6% to 56.7% [6, 10-15]. Studies conducted in Viet Nam show a similarly high prevalence 
of depression among PLWH, ranging from 18.7% to 44% [16-21]. 

Depression is common among smokers, particularly among smokers living with HIV [22, 23]. The 
high co-occurrence of smoking and depression in this population is a major public health concern. 
Depression can compromise smoking cessation, negatively impacts adherence to ART, and is 
associated with faster progression of disease and greater risk of other health risk behaviors, 
including alcohol abuse and drug use and poorer health outcomes [22, 24-29].

Despite the deleterious effects of the co-occurrence of depression and tobacco use on health 
outcomes among PLWH, there is a lack of data on correlates of depression in this population. To 
begin to fill this gap in research, we conducted a cross sectional analysis of factors associated with 
depression among PLWH who smoke and are receiving treatment in HIV outpatient clinics in Ha 
Noi, Vietnam.

Methods

Study design 
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We conducted a cross sectional analysis of data obtained from a quantitative survey of 527 smokers 
living with HIV. Data were collected between 12/2022 and 5/2023. The sample is a subset of 
participants taking part in a randomized controlled trial that is comparing the effectiveness of three 
smoking cessation interventions delivered in 13 HIV OPCs in Ha Noi, Vietnam. Participants were 
screened for tobacco use at the time of registration for a routine visit. Participants were eligible to 
enroll if they were 18 years of age or over, an active patient at the OPCs, a current cigarette only 
or dual user (waterpipe and cigarettes), had a mobile phone, and lived in Ha Noi. 

The survey was administered in person using a structured questionnaire in Vietnamese. Signed 
informed consent was obtained from all respondents. The institutional review boards of the 
Institute of Social Medical Studies and the New York University School of Medicine approved 
this research.

Measures

Dependent variable

The 8-item Center for Epidemiology Scale for Depression (CES-D 8) was used to assess 
depression symptoms[30]. Respondents were asked to rate how much of the time during the past 
week they experienced the following behaviors or feelings: (1) “I felt depressed”; (2) “I felt 
everything I did was an effort”; (3) “My sleep was restless”; (4) “I were happy”; (5) “I felt lonely”; 
(6) “I enjoyed life”; (7) “I felt sad”; (8) “I could not get going”. Responses were coded as 0=Rarely 
or none of the time (less than 1 day); 1= Some or a little of the time (1-2 days); 2= Occasionally 
or a moderate amount of time (3-4 days); 3= Most or all of the time (5-7 days). These responses 
resulted in scores ranging from 0 to 24. A score of ≥ 9 identifies people with clinically significant 
depressive symptoms[31].

Independent variables

Health status was measured using a self-rated health question asking respondents to assess their 
health status including 1 = Poor, 2=Fair, 3 = Good, 4 = Very Good, 5 = “Excellent [32]. 

Social support was assessed using the Multidimensional Scale of Perceived Social Support Scale 
(MPSS)[33], which aggregates three types of social support significant other, family and friends. 
Respondents were asked to rate 12 social support statements. Responses ranged from 1 “Strongly 
disagree” to 4 “Strongly agree”. Mean scores were calculated for each of the three social support 
categories.

Tobacco dependence was assessed using the Fagerstrom Test for Nicotine Dependence which 
includes six items that evaluate the quantity of cigarette consumption, the compulsion to use, and 
dependence[34]. Measured levels of tobacco dependence ranged from ‘Very low dependence’ 
score 0-2 to ‘Very high dependence’ score 8-10.

Alcohol use was assessed using the Alcohol Use Disorder Identification Test–Consumption 
(AUDIT–C)[35]. Past 30-day drug use was captured by using a yes/no question. HIV 
characteristics include years living with HIV and duration of ART use. A history of any chronic 
disease (e.g., hypertension, diabetes) was obtained from medical charts. Sociodemographic 
variables included sex, age, marital status, educational status, household income, occupation, and 
living arrangement (e.g., living with children)

Data analysis
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Data were analyzed using Stata (version 14.0). Descriptive statistics were used to summarize 
PLWH characteristics and prevalence of depression. The dependent variable was defined as 
“having depressive symptom – Yes/No” with the cutoff point score of CES-D8 >=9. Independent 
variables having a p-value < 0.2 in the bivariate analyses were included in the logistic regression 
model. We conducted bivariate tests using a significance level of a = 0.05. Categorical variables 
were assessed via chi-square tests and continuous variables were assessed using t-tests. 
Multivariable analysis using logistic regression was used to assess the associations between 
depression and other patient characteristics. Odds ratios are reported with 95% confidence 
intervals. 

Patient and public involvement

No patients or members of the public were involved in the design, conduct, reporting, and 
dissemination of the study.

Results

A total of 527 PLWH current cigarette smokers who completed baseline surveys were included in 
the study; 48.6% were cigarette smoker only and 51.4% were dual users (smoking both cigarettes 
and waterpipe), 95.8% were male and 4.2% were female. This low prevalence of female smokers 
was consistent with the national data on cigarettes smoking by sex in which only 1.1% female 
smoked cigarettes[36]; the average PLWH age was 44.3 (±7.0); 53.9% PLWH were married and 
46.1% were single, separated, divorced, or widowed; 45.7% had less than high school education, 
36.6% had a high school education, and 17.7% had a college/university education; 63.4% worked 
in a small business, trading, services, or freelance, 20.5% worked in the private sector; 29% had 
an annual household income less than 100 VND millions  59.6% had an annual household income 
from 100-300 VND millions, and 10.8% had the income more than 300 VND millions (Table 1).
The mean duration of HIV diagnosis was 12.5 years (±6.4). Sixty two percent of patient ever used 
drugs and 18.6% used drugs in the last 3 months. 
The prevalence of depressive symptoms (CED-8 score >=9) was 38.3% (Table 1).
Table 1: Characteristics of PLWH

Characteristics 
(N=527)

n %/Mean±SD

Gender
Female 22 4.2

Male 505 95.8
Age (mean) 527 44.3±7.0
Marital status

Single/Separated/Divorced/Widowed 243 46.1
Married 284 53.9

Education 
Less than high school 241 45.7

High school 193 36.6
Vocational training/College/University and above 93 17.7

Occupation
Private sector employee 108 20.5

Small business/Trading/Services/Freelance 334 63.4
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Other 85 16.1

Household income in the past 12 months
50,000,000 - < 100,000,000 153 29.0

100,000,000 - < 300,000,000 341 59.6
>=300,000,000 57 10.8

Type of smoker

Cigarettes only 256 48.6

Dual user 271 51.4

Duration of diagnosed with HIV (min=0, max=35) 527 12.5±6.4

Drug use

Never used drugs 102 19.4

Ever used drugs 327 62.0

Used drugs in the last 3 months 98 18.6

Depressive symptoms
No 325 61.7

Yes 202 38.3

In the bivariate models examining the correlation between depressive symptom and other factors 
(Table 2), marital status, living arrangement, level of tobacco dependence, self-reported health 
status, social support were significantly associated with depressive symptoms (P<0.05).

Prevalence of depressive symptoms was lower among smokers living with HIV who were married 
than among smokers living with HIV who were not married (23.2% vs. 56%, P < 0.001).

Prevalence of depressive symptoms was lower among smokers living with HIV who lived with a 
spouse and children than among those who lived alone or with other (30.9% vs. 54.5% and 57.8%, 
P<0.001). 

Smokers living with HIV who reported fair or poor health status had a higher proportion of having 
depressive symptoms than smokers living with HIV who reported good, very good, or excellent 
health status (43.9% vs. 24.2%, P<0.001).

Smokers living with HIV with a high/very high level of tobacco dependence had a higher 
proportion of having depressive symptoms than smokers living with HIV with a low/very low 
level of tobacco dependence (46.1% vs. 29.8%, P<0.001).

Smokers living with HIV with depressive symptoms had a lower score on social support than 
smokers living with HIV not having depressive symptoms (5.0 vs 4.0 with P <0.001). 

Results from multivariate analyses presented in table 2 show that marital status, level of tobacco 
dependence, self-reported health status were significantly associated with depressive symptoms. 
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Smokers living with HIV who were married were 72% less likely than people who were not 
married to have depressive symptoms (OR = 0.28, 95% CI 0.17-0.46). 

Smokers living with HIV who had a higher level of tobacco dependence were more likely to have 
depressive symptoms than smokers living with HIV with a lower level of tobacco dependence (OR 
=1.09, 95% CI 1.01-1.19). 

Smokers living with HIV who self-reported their health as fair/poor were 2.35 times more likely 
to have depression symptoms compared with smokers living with HIV who self-reported their 
health as good/very good/excellent (OR =2.39, 95% CI 1.48-3.86).

 Table 2: Factors associated with depressive symptoms among PLWH

Depressive symptoms
No Yes

Characteristics n
%
/Mean±SD n

% 
/Mean±SD

OR
(95% CI)

Gender
Female 9 40.9 13 59.1* Ref.

Male 316 62.6 189 37.4 0.45 (0.18-1.16)
Age (mean) 325 44.6±7.0 202 43.8±6.9
Marital status

Single/
Never married/Separated/Divorced 107 44.0 136 56.0 Ref.

Married 218 76.7 66 23.2***
0.28*** 
(0.17-0.46) 

Education

Less than high school 151 62.7 90 37.3
High school 113 58.6 80 41.5

Vocational training/
College/University and above 61 65.6 32 34.4

Occupation

Private sector employee 71 65.7 37 34.3* Ref.
Small business/

Trading/Services/Freelance 193 57.8 141 42.2 1.16 (0.69-1.93)

Others 61 71.8 24 28.2 0.61 (0.30-1.22)
Household income in the past 12 
months

50,000,000 - < 100,000,000 88 57.5 65 42.5
100,000,000 - < 300,000,000 200 63.7 114 36.3

300,000,000 and over 500,000,000 36 63.2 21 36.8
Living arrangements

Live alone 20 45.5 24 54.5*** Ref.
Live with spouse/partner/children

/grandchildren 257 69.1 115 30.9 0.91 (0.43-1.95)

Live with others 48 43.2 63 57.8 1.05 (0.50-2.22)
*** p-value <0.001, ** p-value <0.01, *p-value <0.05 
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Table 2: Factors associated with depressive symptoms among PLWH (Continued)

Depressive symptoms

No Yes

Factors

n %
/Mean±SD

n % 
/Mean±SD

OR (95% CI)

Duration of diagnosed with HIV 325 12.4±6.5 202 12.8±6.3

Duration of ART 325 10.0±5.5 202 10.3±7.9
Have chronic disease

No 262 63.6 150 36.4+ Ref.
Yes 63 54.8 52 45.2 1.36 (0.85-2.18)

Current health status
Good/Very good/Excellent 113 75.8 36 24.2*** Ref.

Fair/Poor 212 56.1 166 43.9 2.39*** 
(1.48-3.86) 

Type of smoker

Cigarettes only 158 61.7 98 38.3

Dual user 167 61.6 104 38.4
Tobacco dependence level

Very low/Low 174 70.2 74 29.8**
Medium 41 54.7 34 45.3

High/Very high 110 53.9 94 46.1
Tobacco dependence (score) 325 4.0±2.6 202 5.0±2.3*** 1.09* 

(1.01-1.19) 
Hazardous drinking 

No 112 59.3 77 40.7
Yes 213 63.0 125 37.0

Drug use
Never 73 71.6 29 28.4* Ref.

Ever 200 61.2 127 38.8 1.16 (0.66-2.02)
In the last 3 months 52 53.1 46 46.9 1.19 (0.61-2.33)

Social support
Family support score 325 3.2±0.5 202 3.1±0.5
Friend support score 325 2.9±0.5 202 2.8±0.5
Other support score 325 3.2±0.5 202 3.1±0.5*

Total social support score (min-
max: 1.33-4.33)

325 3.4±0.4 202 3.3±0.4* 0.86 (0.55-1.37)

*** p-value <0.001, ** p-value <0.01, *p-value <0.05
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Discussion

Our study found a high prevalence of depressive symptoms (38.3%) among PLWH who smoke 
and are receiving HIV care and treatment at OPCs in Viet Nam. This  is 16 times higher than the 
prevalence of depression in the general population in Vietnam (2.5%) [37].  

Patients with higher levels of tobacco dependence were more likely to report higher level of 
depressive symptoms. The literature on the direction of this relationship is inconsistent [38-40].  
PLWH with depression may use nicotine to elevate their mood. Alternatively, smoking may lead 
to depression through changes in the brain’s susceptibility to environmental stress [40, 41]. 
Concern among clinicians about exacerbating depression symptoms has hindered treatment of 
tobacco use. However, there is growing evidence that smoking cessation has beneficial effects on 
mental health symptoms [42].   It is critically important to develop and implement models of care 
that combine mental health and tobacco cessation in this population.

Consistent with other studies of PLWH, we found that depressive symptoms were less prevalent 
among smokers living with HIV/AIDS who reported a higher level of social support [17, 43].  
Patients who were married were significantly less likely to report significant depressive symptoms 
compared with those who were single, separated/divorced/widowed. HIV-associated stigma may 
increase a sense of isolation among those without meaningful relationships and social ties. Our 
findings are consistent with a study by Badru et al, which suggests that social support, particularly 
from significant others, may reduce perceived stigma [43]. Support for PLWH is also associated 
with improved quality of life, reduced depression symptoms and improved ART adherence. More 
data is needed on effective methods for enhancing social support in the context of HIV care.  

Finally, this study, consistent with previous studies [19, 21] finds self-reported poor health was 
associated with significant depressive symptoms. The direction of this relationship is also not clear, 
and may be, in part, related to concurrent tobacco use. However, the finding further highlights that 
optimizing quality of life and health outcomes requires addressing both mental health and tobacco 
use as part of routine HIV care. 

There are limitations to this analysis. First, the cross-sectional design does not allow for 
conclusions about the direction of these associations. For example, poorer health may contribute 
to depressive symptoms and vice versa. Second, participants were drawn from a sample of PLWH 
who were receiving treatment at HIV OPCs.  This may therefore not represent the larger population 
of PLWH in Viet Nam. However, in Viet Nam, most PLWH are received ART at OPCs. Finally, 
the CES-D 8 is a screening tool rather than a diagnostic instrument, this study could only assess 
the prevalence of depressive symptoms among PLWH instead of the prevalence of diagnosed 
depression.

Conclusions
Based on these findings and prior literature, the high prevalence of co-occurring depression and 
tobacco use among PLWH and the individual and combined impact on health outcomes, makes it 
imperative to support HIV treatment settings to integrate screening for both tobaccos use and 
depression into routine care. Further focusing on enhancing social support, through additional 
services and programs may facilitate treatment engagement and improve health outcomes [41].  
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ABSTRACT

Objectives 

Assess the prevalence of depressive symptoms and associated factors among people living with 
HIV (PLWH) who are current cigarette smokers receiving treatment at HIV outpatient clinics 
(OPCs) in Vietnam.

Design: A cross-sectional survey of smokers living with HIV.

Setting: 13 HIV outpatient clinics in Ha Noi, Vietnam

Participants: 

A total of 527 people living with HIV aged 18 and above, who were smokers and were receiving 
treatment at HIV outpatient clinics, were included in the study.

Outcome measures:

The Center for Epidemiology Scale for Depression (CES-D 8) was used to assess depressive 
symptoms. Bivariate and Poisson regression analyses were used to assess the association between 
depressive symptoms, tobacco dependence, and other characteristics. 

Results

The prevalence of depressive symptoms among smokers living with HIV was 38.3%.  HIV-
positive smokers who were female (PR=1.51, 95% CI 1.02-2.22), unmarried (PR = 2.06, 95% CI 
1.54-2.76), had a higher level of tobacco dependence (PR =1.06, 95% CI 1.01-1.11), and reported 
their health as fair/poor (PR =1.66, 95% CI 1.22-2.26) were more likely to have depression 
symptoms compared with HIV-positive smokers who were male, married, had a lower level of 
tobacco dependence, and self-reported their health as good/very good/excellent. 

Conclusion

The prevalence of depressive symptoms among smokers receiving HIV care at OPCs was high.  
Both depression and tobacco use screening and treatment should be included as part of ongoing 
care treatment plans at HIV OPCs.
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Keywords: Depression; depressive symptoms; tobacco use; HIV; people living with HIV; 
Vietnam; low-and middle-income country. 

Strengths and limitations of this study

 The study used the CES-D 8, a validated scale to screen depressive symptoms, with a large 
sample of smokers living with HIV and receiving treatment in HIV outpatient clinics.

 The CES-D 8 is a screening tool rather than a diagnostic instrument, therefore this study 
could only assess the prevalence of depressive symptoms among PLWH instead of the 
prevalence of diagnosed depression.

 The study employed Poisson regression (estimating Prevalence Ratios), a more robust 
alternative for the analysis of cross-sectional studies with binary outcomes than logistic 
regression (reporting Odd Ratios).

 The cross-sectional design did not allow for conclusions about the direction of the 
associations between depression and other factors. 

 The study sample, which included  PLWH who were receiving treatment at HIV OPCs,  
may not represent the larger population of PLWH in Vietnam. 

INTRODUCTION 

HIV infection remains a major public health issue, with over 38 million people living with HIV 
(PLWH) globally [1]. With increased access to antiretroviral medication, HIV infection has 
become a manageable chronic health condition, with a lifespan comparable to that of the general 
population [2, 3]. However, gains in life expectancy are threatened by the growing burden of non-
communicable diseases (NCDs) among PLWH [4]. This is in part due to high rates of tobacco use 
in this population, particularly in LMIC countries like Vietnam, where smoking prevalence among 
male PLWH is over 50% [4, 5]. PLWH who use tobacco are at increased risk of HIV and non-
HIV-related chronic diseases that include cancer and cardiovascular diseases compared to PLWH 
who do not smoke [6]. 

PLWH experience other risk factors for poor health that include higher rates of depression 
compared with the general population[7-9]. Prevalence estimates for depression among PLWH 
range widely from 25.6% to 56.7% [6, 10-15]. Studies conducted in Viet Nam show a similarly 
high prevalence of depression among PLWH, ranging from 18.7% to 44% [16-21]. 

Depression is common among smokers, particularly among smokers living with HIV [22, 23]. The 
high co-occurrence of smoking and depression in this population is a major public health concern. 
Depression can compromise smoking cessation, negatively impacts adherence to ART, and is 
associated with faster progression of the disease and greater risk of other health risk behaviors, 
including alcohol abuse and drug use and poorer health outcomes [22, 24-29].

Despite the deleterious effects of the co-occurrence of depression and tobacco use on health 
outcomes among PLWH, there is a lack of data on the correlates of depression in this population. 
To begin to fill this gap in research, we conducted a cross-sectional analysis of factors associated 
with depressive symptoms among PLWH who smoked and were receiving treatment in HIV 
outpatient clinics in Ha Noi, Vietnam.

METHODS

Study design 

Page 3 of 15

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

3

We conducted a cross-sectional analysis of data obtained from a quantitative survey of 527 
smokers living with HIV. Data were collected between 12/2022 and 6/2023. The sample is a subset 
of participants taking part in a randomized controlled trial that compared the effectiveness of three 
smoking cessation interventions delivered in 13 HIV OPCs in Ha Noi, Vietnam. Participants were 
screened for tobacco use at the time of registration for a routine visit. Participants were eligible to 
enroll if they were 18 years of age or over, active patients at the OPCs, current cigarette-only or 
dual users (waterpipe and cigarettes), had a mobile phone, and lived in Ha Noi. An analysis of 
patients who declined to participate demonstrated no significant differences in gender, age, and 
smoking status compared with those who enrolled. 

The survey was administered in person using a structured questionnaire in Vietnamese. Signed 
informed consent was obtained from all respondents. The institutional review boards of the 
Institute of Social Medical Studies (Decision 08/HDDD-ISMS) and the New York University 
School of Medicine (ID i19-01783) approved this research.

Measures

Dependent variable

The 8-item Center for Epidemiology Scale for Depression (CES-D 8) was used to assess 
depressive symptoms[30]. The CES-D 8 was validated and used in Vietnam[31]. In this study, the 
internal consistency of CES-D 8 was good with a Cronbach’s alpha of 0.76.

Respondents were asked to rate how much of the time during the past week they experienced the 
following behaviors or feelings: (1) “I felt depressed”; (2) “I felt everything I did was an effort”; 
(3) “My sleep was restless”; (4) “I was happy”; (5) “I felt lonely”; (6) “I enjoyed life”; (7) “I felt 
sad”; (8) “I could not get going”. Responses were coded as 0=Rarely or none of the time (less than 
1 day); 1= Some or a little of the time (1-2 days); 2= Occasionally or a moderate amount of time 
(3-4 days); 3= Most or all of the time (5-7 days). These responses resulted in scores ranging from 
0 to 24. A score of ≥ 9 identifies people with depressive symptoms[32].

Independent variables

Health status was measured using a self-rated health question asking respondents to assess their 
health status that included 1 = Poor, 2=Fair, 3 = Good, 4 = Very Good, and 5 = Excellent [33]. 

Social support was assessed using the Multidimensional Scale of Perceived Social Support Scale 
(MPSS)[34], which aggregates three types of social support which include significant other, 
family, and friends. Respondents were asked to rate 12 social support statements. Responses 
ranged from 1 “Strongly disagree” to 4 “Strongly agree”. Mean scores were calculated for each of 
the three social support categories.

Tobacco dependence was assessed using the Fagerstrom Test for Nicotine Dependence which 
includes six items that evaluate the quantity of cigarette consumption, the compulsion to use, and 
dependence[35]. Measured levels of tobacco dependence ranged from a ‘Very low dependence’ 
score of 0-2 to a ‘Very high dependence’ score of 8-10.

Alcohol use was assessed using the Alcohol Use Disorder Identification Test–Consumption 
(AUDIT–C)[36]. The AUDIT-C is scored on a scale of 0-12 (scores of 0 reflect no alcohol use). 
Hazardous drinking was defined with a score of ≥4 among men and ≥3 among women[37].
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Drug use was defined as the use of substances for psychotropic rather than medical purposes and 
was assessed with 2 questions that asked if respondents ever used and used in the past 3 months 
any Opium, Cocaine, Heroin, Amphetamine/Methamphetamine, Marijuana, Ecstasy, MDMA, 
and Ketamine.

HIV characteristics include years of living with HIV and duration of ART use. Having chronic 
diseases was assessed using one question that asked if the respondent has ever been diagnosed 
with any chronic diseases of High blood pressure, Diabetes, Cancer, and Lung diseases.  
Sociodemographic variables included sex, age, marital status, educational status, household 
income, occupation, and living arrangement (e.g., living with children).

Data analysis

Data were analyzed using Stata (version 14.0). Descriptive statistics were used to summarize 
PLWH characteristics and the prevalence of depressive symptoms.  We conducted bivariate tests 
using a significance level of 0.05. Categorical variables were assessed via chi-square tests and 
continuous variables were assessed using t-tests. Multivariable analysis used Poison 
regression[38]  to assess the associations between depression and other patient characteristics. 
Prevalence ratios (PR) were reported with 95% confidence intervals. Independent variables that 
had a p-value < 0.2 in the bivariate analyses were included in the logistic regression model [39]. 
P values < 0.05 were considered statistically significant.

Patient and public involvement

No patients or members of the public were involved in the design, conduct, reporting, and 
dissemination of the study.

RESULTS

Socio-demographic characteristics of the participants

A total of 527 PLWH were included in the study, of which 95.8% were male and 4.2% were 
female. This low prevalence of female smokers was consistent with the national data on cigarette 
smoking by sex in which only 1.1% of females smoked cigarettes[40]. The average PLWH’s age 
was 44.3 (±7.0). In terms of marital status and living arrangements, 53.9% were married, 46.1% 
were single, separated, divorced, or widowed, and 70.6% lived with spouses/partners/children. 
Regarding education, employment, and income, 45.7% had less than a high school education, 
63.4% worked in a small business, trading, services, or freelance, and 59.6% had an annual 
household income from 100-300 VND million (Table 1).
The mean durations of HIV diagnosis and ART treatment were 12.5 years (±6.4) and 10.1 years 
(±6.5). 
In terms of health behavior, 48.6% were cigarette smokers only, 51.4% were dual users (smoking 
both cigarettes and waterpipe), 38.7% had a high/very high tobacco dependence level, 55% had 
hazardous drinking, 62% ever used drugs, and 18.6% used drugs in the last 3 months. 
Regarding health status, 71.7% reported very poor or poor health status, and 21.8% had chronic 
diseases. 

Prevalence and associated factors of depressive symptoms
The prevalence of depressive symptoms (CED-8 score >=9) was 38.3% (Table 1).
Table 1 shows the results of bivariate analyses examining the correlation between depressive 
symptoms and other factors. The prevalence of depressive symptoms was higher among PLWH 
who were female, unmarried, worked in small business/trading/services/freelance, lived alone, 
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reported a fair/poor health status, had higher tobacco dependence levels, used drugs in the past 3 
months, had lower social support compared with those who were male, married, worked in the 
private sector or other, lived with spouse/partner/children or with others, reported a good/very 
good/excellence health status, had lower levels of tobacco dependence, never used drugs, and had 
higher social support.  

Results from multivariate analyses presented in Table 2, show that gender, marital status, level of 
tobacco dependence, and self-reported health status were significantly associated with depressive 
symptoms. 

The probability of having depressive symptoms was significantly higher among females (PR=1.51, 
95% CI 1.02-2.22), patients who were unmarried (PR = 2.06, 95% CI 1.54-2.76), and those with 
higher levels of tobacco dependence (PR =1.06, 95% CI 1.01-1.11), those with a fair/poor health 
status (PR =1.66, 95% CI 1.22-2.26), compared with patients who were males, married, had a 
lower level of tobacco dependence, and reported their health as good/very good/excellent).

Table 1: PLWH’s characteristics and bivariate analysis of factors associated with depressive 
symptoms

Depressive symptomsTotal
No Yes

Characteristics

n %/Mean
±SD

n
%
/Mean±SD n

%
/Mean±SD P value

Gender
Female 22 4.2 9 40.9 13 59.1 0.041

Male 505 95.8 316 62.6 189 37.4
Age (mean) 527 44.3±7.0 325 44.6±7.0 202 43.8±6.9 0.174
Marital status

Single/
Never married/Separated/Divorced

243 46.1
107 44.0 136 56.0 <0.001

Married 284 53.9 218 76.8 66 23.2
Education

Less than high school 241 45.7 151 62.7 90 37.3 0.473
High school 193 36.6 113 58.6 80 41.4

Vocational training/
College/University and above

93 17.7
61 65.6 32 34.4

Occupation

Private sector 
108 20.5

71 65.7 37 34.3 0.038
Small business/

Trading/Services/Freelance
334 63.4

193 57.8 141 42.2

Others
85 16.1

61 71.8 24 28.2
Household income in the past 12 
months

50,000,000 - < 100,000,000 153 29.0 88 57.5 65 42.5 0.425
100,000,000 - < 300,000,000 314 59.6 200 63.7 114 36.3

300,000,000 and over 500,000,000
57 10.8

36 63.2 21 36.8
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Depressive symptomsTotal
No Yes

Characteristics

n %/Mean
±SD

n
%
/Mean±SD n

%
/Mean±SD P value

Living arrangements
Live alone 44 8.3 20 45.5 24 54.5 <0.001

Live with spouse/partner/children
/grandchildren

372 70.6
257 69.1 115 30.9

Live with others 111 21.1 48 43.2 63 56.8
Duration of diagnosed with HIV 527 12.5±6.4 325 12.4±6.5 202 12.8±6.3 0.449

Duration of ART 527 10.1±6.5 325 10.0±5.5 202 10.3±7.9 0.643
Have depressive symptoms

No 325 61.7
Yes 202 38.3

Have chronic disease
No 412 78.2 262 63.6 150 36.4 0.086

Yes 115 21.8 63 54.8 52 45.2
Current health status

Good/Very good/Excellent 149 28.3 113 75.8 36 24.2 <0.001
Fair/Poor 378 71.7 212 56.1 166 43.9

Type of smoker

Cigarettes only 256 48.6 158 61.7 98 38.3 0.982

Dual user 271 51.4 167 61.6 104 38.4
Tobacco dependence level

Very low/Low 248 47.1 174 70.2 74 29.8 0.001
Medium 75 14.2 41 54.7 34 45.3

High/Very high 204 38.7 110 53.9 94 46.1
Tobacco dependence (score) 527 4.4±2.5 325 4.0±2.6 202 5.0±2.3 <0.001

Hazardous drinking 
No 237 45.0 136 57.4 101 42.6 0.067

Yes 290 55.0 189 65.2 101 34.8
Drug use 

Never 102 19.4 73 71.6 29 28.4 0.026
Ever 327 62.1 200 61.2 127 38.8

In the last 3 months 98 18.6 52 53.1 46 46.9
Social support

Family support score 527 3.2±0.5 325 3.2±0.5 202 3.1±0.5 0.100
Friend support score 527 2.9±0.6 325 2.9±0.5 202 2.8±0.5 0.211
Other support score 527 3.2±0.5 325 3.2±0.5 202 3.1±0.5 0.041

Total social support score (min-
max: 1.33-4.33)

527 3.3±0.4 325 3.4±0.4 202 3.3±0.4 0.038
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Table 2: Multivariate analysis of factors associated with depressive symptoms among PLWH using 
Poisson regression

Characteristics PR (95% CI) P value
Gender

Male (ref.) -
Female 1.51 (1.02-2.22) 0.039

Age (mean) 1.00 (0.99-1.02) 0.914
Marital status

Married (ref.) -
Single/

Never married/Separated/Divorced 2.06 (1.54-2.76) <0.001
Occupation

Private sector (ref.) -
Small business/

Trading/Services/Freelance 1.08 (0.82-1.42) 0.583

Others 0.75 (0.50-1.12) 0.166
Living arrangements

Live alone (ref.) -
Live with spouse/partner/children

/grandchildren 0.96 (0.68-1.35) 0.819

Live with others 1.04 (0.75-1.44) 0.815
Have chronic disease

No (ref.) -
Yes 1.16 (0.94-1.45) 0.161

Current health status

Good/Very good/Excellent (ref.) -
Fair/Poor 1.66 (1.22-2.26) 0.001

Tobacco dependence (score) 1.06 (1.01-1.11) 0.014
Hazardous drinking 

No (ref.) -
Yes 0.86 (0.71-1.05) 0.150

Drug use

Never (ref.) -
Ever 1.08 (0.78-1.49) 0.647

In the last 3 months 1.08 (0.76-1.53) 0.686
Total social support score 0.91 (0.72-1.15) 0.411
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DISCUSSION

This study found a high prevalence of depressive symptoms (38.3%) among PLWH who smoke 
and are receiving HIV care in OPCs in Vietnam. This is 16 times higher than previous reports of 
depressive symptoms in the general Vietnamese population (2.5%) [41]. Our findings are 
consistent with prior studies showing a high prevalence of depressive symptoms among PLWH 
compared with the general population [42, 43].

Depression is the most common mental health problem among PLWH [44, 45]. HIV-associated 
biological factors and psychosocial factors that include HIV stigma, occupational disability, 
financial difficulties, discrimination, isolation, and debilitation are the causes of the high 
prevalence of depressive symptoms in this population [46]. Perceived and experienced stigma and 
discrimination are associated with an increased risk of depression among PLWH [47-49]. 

Smokers living with HIV with higher levels of tobacco dependence were more likely to report 
higher levels of depressive symptoms compared with smokers living with HIV who had a lower 
level of tobacco dependence. The literature on the direction of this relationship is inconsistent [50-
52].  PLWH with depression may use nicotine to elevate their mood. Alternatively, smoking may 
lead to depression through changes in the brain’s susceptibility to environmental stress [52, 53]. 
Concern among clinicians about exacerbating depression symptoms has hindered the treatment of 
tobacco use. However, there is growing evidence that smoking cessation has beneficial effects on 
mental health symptoms [54].  It is critically important to develop and implement models of care 
that combine mental health and tobacco cessation in this population.

The prevalence of depressive symptoms among female smokers living with HIV was higher than 
that among male smokers living with HIV. This finding is consistent with previous studies that 
depression is more common among women with HIV compared to the general population, women 
without HIV [55], and men with HIV[56-58]. Genetic vulnerability, reproductive hormones, 
internalization coping strategies, gender-specific roles, and life stress account for the higher risk 
of depression among women[59, 60]. In addition to the biological vulnerabilities, women living 
with HIV experience higher levels of perceived stress, and higher levels of HIV stigma [56]. These 
increased stressors may consequently contribute to an increased risk of depression among women 
with HIV.

Consistent with other studies of PLWH [8, 61], this study found a higher prevalence of depressive 
symptoms among unmarried smokers living with HIV. Having a diagnosis of HIV, a disease that 
is associated with high levels of perceived stigma, may prevent PLWH from getting married and 
maintaining a marital relationship. HIV-associated stigma may lead to social isolation and 
loneliness among those without meaningful relationships and social ties [62]. Increased loneliness 
and isolation along with a lack of psychological and tangible support may increase the risk of 
depression among PLWH who are not married. Social support, particularly from significant others, 
may reduce perceived stigma and consequently reduce the risk of depression [63]. Support for 
PLWH is also associated with improved quality of life, reduced depression symptoms, and 
improved ART adherence. More data is needed on effective methods for enhancing social support 
in the context of HIV care.  

Finally, this study, consistent with previous studies [19, 21] finds that self-reported poor health 
was associated with significant depressive symptoms. The direction of this relationship is also not 
clear and may be, in part related to concurrent tobacco use. However, the finding further highlights 
that optimizing quality of life and health outcomes requires addressing both mental health and 
tobacco use as part of routine HIV care. 
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There are limitations to this analysis. First, the cross-sectional design does not allow for 
conclusions about the direction of these associations. For example, poorer health may contribute 
to depressive symptoms and vice versa. Second, participants were drawn from a sample of PLWH 
who were receiving treatment at HIV OPCs.  This may, therefore, not represent the larger 
population of PLWH in Vietnam. However, in Vietnam, most PLWHs receive ART at OPCs. 
Finally, the CES-D 8 is a screening tool rather than a diagnostic instrument. This study, therefore, 
could only assess the prevalence of depressive symptoms among PLWH instead of the prevalence 
of diagnosed depression.

CONCLUSIONS

Based on these findings and prior literature, the high prevalence of co-occurring depression and 
tobacco use among PLWH and the individual and combined impact on health outcomes makes it 
imperative to support HIV treatment settings to integrate screening for both tobacco use and 
depression into routine care. Further focusing on enhancing social support through additional 
services and programs may facilitate treatment engagement and improve health outcomes [53].  
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Discussion
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ABSTRACT

Objectives 

To assess the prevalence of depressive symptoms and associated factors among people living with 
HIV (PLWH) who were current cigarette smokers and receiving treatment at HIV outpatient 
clinics (OPCs) in Vietnam.

Design 

A cross-sectional survey of smokers living with HIV.

Setting

The study was carried out in 13 HIV outpatient clinics located in Ha Noi, Vietnam.

Participants 

The study included 527 people living with HIV aged 18 and above who were smokers and were 
receiving treatment at HIV outpatient clinics.

Outcome measures

The study used the Center for Epidemiology Scale for Depression (CES-D 8) to assess depressive 
symptoms. The associations between depressive symptoms, tobacco dependence, and other 
characteristics were explored using Bivariate and Poisson regression analyses. 

Results

The prevalence of depressive symptoms among smokers living with HIV was 38.3%. HIV-positive 
smokers who were female (PR=1.51, 95% CI 1.02-2.22), unmarried (PR = 2.06, 95% CI 1.54-
2.76), had a higher level of tobacco dependence (PR =1.06, 95% CI 1.01-1.11), and reported their 
health as fair or poor (PR =1.66, 95% CI 1.22-2.26) were more likely to have depression symptoms 
compared with HIV-positive smokers who were male, married, had a lower level of tobacco 
dependence, and self-reported their health as good, very good, or excellent. 

Conclusion
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The prevalence of depressive symptoms among smokers receiving HIV care at HIV outpatient 
clinics was high. Both depression and tobacco use screening and treatment should be included as 
part of ongoing care treatment plans at HIV outpatient clinics.

Keywords: Depression; depressive symptoms; tobacco use; HIV; people living with HIV; 
Vietnam; low-and middle-income country. 

Strengths and limitations of this study

 The study used the CES-D 8, a validated scale to screen depressive symptoms, and was 
conducted with a large sample of smokers living with HIV and receiving treatment at HIV 
outpatient clinics.

 Using the CES-D 8, which is a screening tool rather than a diagnostic instrument, this study 
could only assess the prevalence of depressive symptoms among PLWH instead of the 
prevalence of diagnosed depression.

 The study employed Poisson regression to estimate Prevalence Ratios, a more robust 
approach than logistic regression for analyzing cross-sectional studies with binary 
outcomes. 

 The cross-sectional design did not allow for conclusions about the direction of the 
associations between depression and other factors. 

 The study sample, which PLWH who were receiving treatment at HIV outpatient clinics, 
may not represent the larger population of PLWH in Vietnam. 

INTRODUCTION 

HIV infection remains a significant public health issue, with over 38 million people living with 
HIV (PLWH) globally [1]. With increased access to antiretroviral medication, HIV infection has 
become a manageable chronic health condition with a lifespan comparable to that of the general 
population [2, 3]. However, the growing burden of non-communicable diseases (NCDs) threatens 
gains in life expectancy among PLWH [4]. This is in part due to high rates of tobacco use in this 
population, particularly in LMIC countries like Vietnam, where smoking prevalence among male 
PLWH is over 50% [4, 5]. PLWH who use tobacco are at an increased risk of HIV and non-HIV-
related chronic diseases that include cancer and cardiovascular diseases compared to PLWH who 
do not smoke [6]. 

PLWH experience other risk factors for poor health that include higher rates of depression 
compared with the general population [7-9]. Prevalence estimates for depression among PLWH 
range widely from 25.6% to 56.7% [6, 10-15]. Studies conducted in Vietnam show a similarly 
high prevalence of depression among PLWH, ranging from 18.7% to 44% [16-21]. 

Depression is common among smokers, particularly among smokers living with HIV [22, 23]. The 
high co-occurrence of smoking and depression in this population is a significant public health 
concern. Depression may contribute to lower smoking cessation rates, negatively impacts 
adherence to ART, and is associated with faster progression of the disease and a higher prevalence 
of other health risk behaviors, including alcohol abuse and drug use and poorer health outcomes 
[22, 24-29].

Despite the deleterious effects of the co-occurrence of depression and tobacco use on health 
outcomes among PLWH, there is a lack of data on the correlates of depression in this population. 
To begin to fill this gap in research, we conducted a cross-sectional analysis of factors associated 
with depressive symptoms among PLWH who smoked and were receiving treatment in HIV 
outpatient clinics in Ha Noi, Vietnam.
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METHODS

Study design 

We analyzed data from baseline surveys conducted with 527 patients living with HIV who were 
enrolled in a randomized controlled trial (RCT) that compared the effectiveness of three smoking 
cessation interventions among PLWH who received care from 13 HIV outpatient clinics in Ha 
Noi, Vietnam. The surveys were conducted between 12/2022 and 6/2023. Participants were 
screened for tobacco use at the time of registration for a routine visit. Participants were eligible to 
enroll if they were 18 or older, active patients at the OPCs, current cigarette-only or dual users 
(water pipes and cigarettes), had a mobile phone, and lived in Ha Noi. Our analysis revealed no 
significant differences in gender, age, and smoking status between patients who declined to 
participate and those who enrolled in the study. 

The survey was administered in person using a structured questionnaire in Vietnamese. All 
participants provided written informed consent. The institutional review boards of the Institute of 
Social Medical Studies (Decision 08/HDDD-ISMS) and the New York University School of 
Medicine (ID i19-01783) approved this research.

Measures

Dependent variable

The study used the 8-item Center for Epidemiology Scale for Depression (CES-D 8) to assess 
depressive symptoms[30]. The CES-D 8 was previously validated in Vietnam[31]. In this study, 
Cronbach’s alpha was 0.76, demonstrating a high level of internal consistency of the CES-D 8.

The survey asked respondents how often they experienced certain feelings in the past week. These 
include feeling depressed, feeling that everything they did was an effort, having restless sleep, 
feeling happy, feeling lonely, enjoying life, feeling sad, and having difficulty getting going. 
Responses were coded as 0=Rarely or none of the time (less than one day); 1= Some or a little of 
the time (1-2 days); 2= Occasionally or a moderate amount of time (3-4 days); 3= Most or all of 
the time (5-7 days). Scores can range from 0 to 24. A score of ≥ 9 indicates the presence of 
depressive symptoms. [32].

Independent variables

Health status was measured using a single question: “Would you say your health in general is 
excellent, very good, good, fair, or poor?” where 1 = Poor, 2= Fair, 3 = Good, 4 = Very Good, and 
5 = Excellent [33]. 

Social support was assessed using the Multidimensional Scale of Perceived Social Support Scale 
(MPSS)[34], which aggregates three types of social support: significant other, family, and friends. 
Respondents were asked to rate 12 social support statements on a scale of 1 to 4, where 1 indicated 
“Strongly disagree” and 4 indicated “Strongly agree”. The mean scores for each of the three social 
support categories were calculated.

Tobacco dependence was assessed using the Fagerstrom Test for Nicotine Dependence, which 
consists of six items that evaluate the quantity of cigarette consumption, the compulsion to use, 
and dependence[35]. The measured levels of tobacco dependence ranged from ‘Very low 
dependence’ with a score of 0-2 to ‘Very high dependence’ with a score of 8-10.
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Alcohol use was assessed using the Alcohol Use Disorder Identification Test–Consumption 
(AUDIT–C)[36]. The AUDIT-C scale ranges from 0 to 12. Hazardous drinking was defined as a 
score of ≥4 for men and ≥3 for women [37].

Drug use was defined as the use of substances for psychotropic rather than medical purposes. 
The assessment of drug use was based on two questions that asked if respondents had ever used, 
and if they used in the past three months, any of the following substances: Opium, Cocaine, 
Heroin, Amphetamine/Methamphetamine, Marijuana, Ecstasy, MDMA, and Ketamine.

HIV characteristics include the number of years a person has lived with HIV and the duration of 
ART use. Having a chronic disease was assessed using one question that asked if the respondent 
has ever been diagnosed with any of the following chronic diseases: high blood pressure, diabetes, 
cancer, and lung disease. Sociodemographic variables include sex, age, marital status, educational 
status, household income, occupation, and living arrangements (e.g., living with children).

Data analysis

The data were analyzed using Stata (version 14.0). Descriptive statistics were used to summarize 
the characteristics of PLWH and the prevalence of depressive symptoms.  Bivariate tests were 
conducted with a significance level of 0.05. Categorical variables were assessed via chi-square 
tests, while continuous variables were assessed using t-tests. Multivariable analysis was 
performed using Poison regression[38]  to evaluate the associations between depression and 
other patient characteristics. Prevalence ratios (PR) were reported along with 95% confidence 
intervals. Independent variables that had a p-value < 0.2 in the bivariate analyses were included 
in the logistic regression model [39]. P values < 0.05 were considered statistically significant.

Patient and public involvement

No patients or members of the public were involved in the design, conduct, reporting, and 
dissemination of the study.

RESULTS

Socio-demographic characteristics of the participants

A total of 527 PLWH were included in the study, of which 95.8% were male and 4.2% were 
female. This low prevalence of female smokers was consistent with national data demonstrating 
that less than 2% of women in Vietnam smoke cigarettes [40]. The average age of PLWH was 44.3 
(±7.0). In terms of marital status and living arrangements, 53.9% of participants were married, 
while 46.1% were single, separated, divorced, or widowed, and 70.6% lived with spouses, partners, 
and children. Regarding education, employment, and income, 45.7% of participants had not 
completed high school education, 63.4% worked in small businesses, trading, services, or 
freelance, and 59.6% had an annual household income from 100-300 VND million (Table 1).
The mean duration of HIV diagnosis and ART treatment was 12.5 years (±6.4) and 10.1 years 
(±6.5). 
In terms of health behavior, 48.6% were cigarette-only smokers, while 51.4% were dual users, 
meaning they smoked both cigarettes and water pipes. Moreover, 38.7% had a high or very high 
level of tobacco dependence, 55% had hazardous drinking habits, 62% reported having ever used 
drugs, and 18.6% had used drugs in the last three months. 
Regarding health status, 71.7% reported very poor or poor health status, and 21.8% had at least 
one chronic disease. 
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Prevalence and associated factors of depressive symptoms

The prevalence of depressive symptoms, as measured by a CED-8 score of 9 or higher, was 38.3% 
(Table 1).
Table 1 shows the results of bivariate analyses that examined the correlation between depressive 
symptoms and other patient characteristics. The prevalence of depressive symptoms was higher 
among PLWH who were female, unmarried, worked in small business, trading, services, and 
freelance, lived alone, reported fair or poor health status, had higher tobacco dependence levels, 
used drugs in the past three months, and reported lower levels of social support. In comparison, 
those who were male, married, worked in the private sector or other, lived with a spouse, partner, 
children, or with others, reported good, very good, or excellent health status, had lower levels of 
tobacco dependence, never used drugs, and had higher social support had a lower prevalence of 
depressive symptoms.  

Table 2 presents results from multivariate analyses indicating significant associations between 
depressive symptoms and gender, marital status, level of tobacco dependence, and self-reported 
health status.  

The probability of having depressive symptoms was significantly higher among females (PR=1.51, 
95% CI 1.02-2.22), unmarried patients (PR = 2.06, 95% CI 1.54-2.76), patients with higher levels 
of tobacco dependence (PR =1.06, 95% CI 1.01-1.11), and those with fair or poor health status 
(PR =1.66, 95% CI 1.22-2.26), compared with patients who were males, married, had a lower level 
of tobacco dependence, and reported good, very good, or excellent health status.

Table 1: PLWH’s characteristics and bivariate analysis of factors associated with depressive 
symptoms

Depressive symptomsTotal
No Yes

Characteristics

n %/Mean
±SD

n
%
/Mean±SD n

%
/Mean±SD P value

Gender
Female 22 4.2 9 40.9 13 59.1 0.041

Male 505 95.8 316 62.6 189 37.4
Age (mean) 527 44.3±7.0 325 44.6±7.0 202 43.8±6.9 0.174
Marital status

Single/
Never married/Separated/Divorced

243 46.1
107 44.0 136 56.0 <0.001

Married 284 53.9 218 76.8 66 23.2
Education

Less than high school 241 45.7 151 62.7 90 37.3 0.473
High school 193 36.6 113 58.6 80 41.4

Vocational training/
College/University and above

93 17.7
61 65.6 32 34.4

Occupation

Private sector 
108 20.5

71 65.7 37 34.3 0.038
Small business/

Trading/Services/Freelance
334 63.4

193 57.8 141 42.2

Others
85 16.1

61 71.8 24 28.2
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Depressive symptomsTotal
No Yes

Characteristics

n %/Mean
±SD

n
%
/Mean±SD n

%
/Mean±SD P value

Household income in the past 12 
months

50,000,000 - < 100,000,000 153 29.0 88 57.5 65 42.5 0.425
100,000,000 - < 300,000,000 314 59.6 200 63.7 114 36.3

300,000,000 and over 500,000,000
57 10.8

36 63.2 21 36.8
Living arrangements

Live alone 44 8.3 20 45.5 24 54.5 <0.001
Live with spouse/partner/children

/grandchildren
372 70.6

257 69.1 115 30.9

Live with others 111 21.1 48 43.2 63 56.8
Duration of diagnosed with HIV 527 12.5±6.4 325 12.4±6.5 202 12.8±6.3 0.449

Duration of ART 527 10.1±6.5 325 10.0±5.5 202 10.3±7.9 0.643
Have depressive symptoms

No 325 61.7
Yes 202 38.3

Have a chronic disease
No 412 78.2 262 63.6 150 36.4 0.086

Yes 115 21.8 63 54.8 52 45.2
Current health status

Good/Very good/Excellent 149 28.3 113 75.8 36 24.2 <0.001
Fair/Poor 378 71.7 212 56.1 166 43.9

Type of smoker

Cigarettes only 256 48.6 158 61.7 98 38.3 0.982

Dual user 271 51.4 167 61.6 104 38.4
Tobacco dependence level

Very low/Low 248 47.1 174 70.2 74 29.8 0.001
Medium 75 14.2 41 54.7 34 45.3

High/Very high 204 38.7 110 53.9 94 46.1
Tobacco dependence (score) 527 4.4±2.5 325 4.0±2.6 202 5.0±2.3 <0.001

Hazardous drinking 
No 237 45.0 136 57.4 101 42.6 0.067

Yes 290 55.0 189 65.2 101 34.8
Drug use 

Never 102 19.4 73 71.6 29 28.4 0.026
Ever 327 62.1 200 61.2 127 38.8

In the last 3 months 98 18.6 52 53.1 46 46.9
Social support

Family support score 527 3.2±0.5 325 3.2±0.5 202 3.1±0.5 0.100
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Depressive symptomsTotal
No Yes

Characteristics

n %/Mean
±SD

n
%
/Mean±SD n

%
/Mean±SD P value

Friend support score 527 2.9±0.6 325 2.9±0.5 202 2.8±0.5 0.211
Other support score 527 3.2±0.5 325 3.2±0.5 202 3.1±0.5 0.041

Total social support score (min-
max: 1.33-4.33)

527 3.3±0.4 325 3.4±0.4 202 3.3±0.4 0.038

Table 2: Multivariate analysis of factors associated with depressive symptoms among PLWH using 
Poisson regression

Characteristics PR (95% CI) P value
Gender

Male (ref.) -
Female 1.51 (1.02-2.22) 0.039

Age (mean) 1.00 (0.99-1.02) 0.914
Marital status

Married (ref.) -
Single/

Never married/Separated/Divorced 2.06 (1.54-2.76) <0.001
Occupation

Private sector (ref.) -
Small business/

Trading/Services/Freelance 1.08 (0.82-1.42) 0.583

Others 0.75 (0.50-1.12) 0.166
Living arrangements

Live alone (ref.) -
Live with spouse/partner/children

/grandchildren 0.96 (0.68-1.35) 0.819

Live with others 1.04 (0.75-1.44) 0.815
Have a chronic disease

No (ref.) -
Yes 1.16 (0.94-1.45) 0.161

Current health status

Good/Very good/Excellent (ref.) -
Fair/Poor 1.66 (1.22-2.26) 0.001

Tobacco dependence (score) 1.06 (1.01-1.11) 0.014
Hazardous drinking 

No (ref.) -
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Yes 0.86 (0.71-1.05) 0.150
Drug use

Never (ref.) -
Ever 1.08 (0.78-1.49) 0.647

In the last 3 months 1.08 (0.76-1.53) 0.686
Total social support score 0.91 (0.72-1.15) 0.411

DISCUSSION

This study found a high prevalence of depressive symptoms (38.3%) among PLWH who smoked 
and were receiving HIV care in OPCs in Vietnam. This prevalence is 16 times higher than the 
previously reported prevalence of depressive symptoms in the general Vietnamese population 
(2.5%) [41]. Our findings are consistent with prior studies showing a high prevalence of depressive 
symptoms among PLWH compared to the general population [42, 43].

Depression is the most common mental health problem among PLWH [44, 45]. The high 
prevalence of depressive symptoms in this population is attributed to HIV-associated biological 
factors and psychosocial factors, which include occupational disability, financial difficulties, 
stigma, discrimination, isolation, and debilitation [46][47-49]. 

We found that smokers living with HIV with higher levels of tobacco dependence were more likely 
to report higher levels of depressive symptoms compared with smokers living with HIV who had 
a lower level of tobacco dependence. The literature on the direction of this relationship is 
inconsistent [50-52]. PLWH with depression may use nicotine to elevate their mood. On the other 
hand, smoking may lead to depression through changes in the brain’s susceptibility to 
environmental stress [52, 53]. Concern among clinicians about exacerbating depression symptoms 
has hindered the treatment of tobacco use. However, there is growing evidence that suggests that 
smoking cessation has beneficial effects on mental health symptoms [54].  It is critically important 
to develop and implement models of care that combine mental health and tobacco cessation for 
this population.

The prevalence of depressive symptoms among female smokers living with HIV was higher than 
that among male smokers living with HIV. This finding is consistent with previous studies that 
depression is more common among women with HIV compared to the general population, women 
without HIV [55], and men with HIV[56-58]. Women are at a higher risk of depression due to a 
variety of factors, including genetic vulnerability, reproductive hormones, internalization coping 
strategies, gender-specific roles, and life stress [59, 60]. In addition, women living with HIV 
experience higher levels of perceived stress and HIV stigma [56]. These added stressors may 
consequently contribute to an increased risk of depression among women with HIV.

Consistent with other studies on PLWH [8, 61], this study found a higher prevalence of depressive 
symptoms among unmarried smokers living with HIV. Having a diagnosis of HIV, a disease that 
is associated with high levels of perceived stigma, may prevent PLWH from entering and 
maintaining a marital relationship. HIV-associated stigma may lead to social isolation and 
loneliness for those without meaningful relationships and social ties [62]. Increased loneliness and 
isolation, along with a lack of psychological and tangible support, may increase the risk of 
depression among PLWH who are not married. Social support, particularly from significant others, 
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can reduce perceived stigma and consequently decrease the risk of depression and is also 
associated with improved quality of life, reduced symptoms of depression, and better adherence to 
ART [63].  More research is needed to identify effective methods for enhancing social support in 
the context of HIV care.  

Finally, this study is consistent with previous studies [19, 21] that found an association between 
self-reported poor health and depressive symptoms. The direction of this relationship is also not 
clear and may, in part, be related to concurrent tobacco use. However, the finding further highlights 
that optimizing quality of life and health outcomes requires addressing both mental health and 
tobacco use as part of routine HIV care. 

There are some limitations to this analysis. First, the cross-sectional design does not allow for 
conclusions about the direction of the associations. For example, poorer health may contribute to 
depressive symptoms and vice versa. Second, participants were drawn from a sample of PLWH 
who were receiving treatment at HIV OPCs.  Therefore, this sample of PLWH may not represent 
the larger population of PLWH in Vietnam. However, most PLWH in Vietnam receive ART at 
OPCs. Lastly, the CES-D 8 is a screening tool rather than a diagnostic instrument. As a result, this 
study was only able to assess the prevalence of depressive symptoms among PLWH rather than 
the prevalence of diagnosed depression.

CONCLUSIONS

Findings from this study and prior literature indicate that there is a high prevalence of co-occurring 
depression and tobacco use among PLWH, which negatively impacts disease progression and 
health outcomes in this population. Thus, it is imperative to provide resources and training to 
integrate screening and effective treatment for both tobacco use and depression into routine care 
in HIV treatment settings. Further enhancing social support through additional services and 
programs may facilitate engagement in tobacco use treatment and improve health outcomes among 
PLWH who smoke [53].  
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Reporting checklist for cross sectional study.
Based on the STROBE cross sectional guidelines.

Instructions to authors
Complete this checklist by entering the page numbers from your manuscript where readers will find each of the 
items listed below.

Your article may not currently address all the items on the checklist. Please modify your text to include the 
missing information. If you are certain that an item does not apply, please write "n/a" and provide a short 
explanation.

Upload your completed checklist as an extra file when you submit to a journal.

In your methods section, say that you used the STROBE cross sectionalreporting guidelines, and cite them as:

von Elm E, Altman DG, Egger M, Pocock SJ, Gotzsche PC, Vandenbroucke JP. The Strengthening the 
Reporting of Observational Studies in Epidemiology (STROBE) Statement: guidelines for reporting 
observational studies.

Reporting Item
Page 

Number

Title and 
abstract

Title #1a Indicate the study’s design with a commonly used term in the title or the 
abstract

1

Abstract #1b Provide in the abstract an informative and balanced summary of what 
was done and what was found

1

Introduction

Background / 
rationale

#2 Explain the scientific background and rationale for the investigation 
being reported

2

Objectives #3 State specific objectives, including any prespecified hypotheses 2

Methods

Study design #4 Present key elements of study design early in the paper 2

Setting #5 Describe the setting, locations, and relevant dates, including periods of 2
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recruitment, exposure, follow-up, and data collection

Eligibility criteria #6a Give the eligibility criteria, and the sources and methods of selection of 
participants.

2

#7 Clearly define all outcomes, exposures, predictors, potential 
confounders, and effect modifiers. Give diagnostic criteria, if applicable

3

Data sources / 
measurement

#8 For each variable of interest give sources of data and details of methods 
of assessment (measurement). Describe comparability of assessment 
methods if there is more than one group. Give information separately 
for for exposed and unexposed groups if applicable.

3

Bias #9 Describe any efforts to address potential sources of bias 3

Study size #10 Explain how the study size was arrived at 2

Quantitative 
variables

#11 Explain how quantitative variables were handled in the analyses. If 
applicable, describe which groupings were chosen, and why

3

Statistical 
methods

#12a Describe all statistical methods, including those used to control for 
confounding

3

Statistical 
methods

#12b Describe any methods used to examine subgroups and interactions 3

Statistical 
methods

#12c Explain how missing data were addressed 3

Statistical 
methods

#12d If applicable, describe analytical methods taking account of sampling 
strategy

3

Statistical 
methods

#12e Describe any sensitivity analyses 3

Results

Participants #13a Report numbers of individuals at each stage of study—eg numbers 
potentially eligible, examined for eligibility, confirmed eligible, 
included in the study, completing follow-up, and analysed. Give 
information separately for for exposed and unexposed groups if 
applicable.

4

Participants #13b Give reasons for non-participation at each stage 4

Participants #13c Consider use of a flow diagram 4
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Descriptive data #14a Give characteristics of study participants (eg demographic, clinical, 
social) and information on exposures and potential confounders. Give 
information separately for exposed and unexposed groups if applicable.

4

Descriptive data #14b Indicate number of participants with missing data for each variable of 
interest

4

Outcome data #15 Report numbers of outcome events or summary measures. Give 
information separately for exposed and unexposed groups if applicable.

5

Main results #16a Give unadjusted estimates and, if applicable, confounder-adjusted 
estimates and their precision (eg, 95% confidence interval). Make clear 
which confounders were adjusted for and why they were included

4-7

Main results #16b Report category boundaries when continuous variables were categorized 4-7

Main results #16c If relevant, consider translating estimates of relative risk into absolute 
risk for a meaningful time period

4-7

Other analyses #17 Report other analyses done—e.g., analyses of subgroups and 
interactions, and sensitivity analyses

4-7

Discussion

Key results #18 Summarise key results with reference to study objectives 8

Limitations #19 Discuss limitations of the study, taking into account sources of potential 
bias or imprecision. Discuss both direction and magnitude of any 
potential bias.

8

Interpretation #20 Give a cautious overall interpretation considering objectives, 
limitations, multiplicity of analyses, results from similar studies, and 
other relevant evidence.

8

Generalisability #21 Discuss the generalisability (external validity) of the study results 8

Other 
Information

Funding #22 Give the source of funding and the role of the funders for the present 
study and, if applicable, for the original study on which the present 
article is based

8

The STROBE checklist is distributed under the terms of the Creative Commons Attribution License CC-BY. 
This checklist was completed on 23. June 2023 using https://www.goodreports.org/, a tool made by the 
EQUATOR Network in collaboration with Penelope.ai
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