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Introduction: HIV/AIDS has negative effects on the patient's mental health and social 
interaction, in addition to its negative effects on their physical health. Depression disorder 
is considered the second mental disorder in the world among patients with HIV/AIDS affects 
their life and causes social stigma. In Vietnam, various studies on HIV patients and 
depression disorders were examined. However, there are also many limitations in research 
with many aspects relate to the mental health quality in HIV patients. This cross-sectional 
study was conducted to examine the relationship between depression, smoking cigarettes, 
exercise habits and age in ARV - HIV patients. 
Methods: A qualitative approach was utilised to conduct the randomised investigation. 
The PHQ - 9 scale was used for evaluating depression in 128 Vietnamese ARV - HIV 
patients participating in the study. 
Results: According to the findings, depression and exercise have been shown to have a 
positive effect on smoking among HIV patients, and geriatric HIV patients are 
significantly less likely to smoke.  
Conclusion: HIV-positive individuals require an accurate identification and assessment of 
depressive symptoms, with the potential implementation of personalized exercise intensity 
programs aimed at assisting HIV patients in ceasing tobacco use. In addition, the study 
recommended exercise planning and patient adherence surveillance as means for assessing 
and modifying the treatment of HIV patients. 
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INTRODUCTION  
Despite significant advancements in understanding HIV, including its transmission, physiology, effective 

treatments, and interventions that have markedly improved outcomes for individuals with HIV, the disease remains 
a global challenge. Although the worldwide prevalence of HIV is on the decline, the total number of individuals living 
with HIV remains considerable. HIV/AIDS leads to a series of complications that impair the human immune system, 
causing socio-cultural issues and impacting the healthcare system. Research indicates significant variations in the 
prevalence of depression among HIV/AIDS patients across different regions: 28% in France (1), 40.6% in Brazil (2), 
and 50.8% in China (3). This mental health burden significantly affects patients' social interactions and overall well-
being, in addition to the physical health detriments. Furthermore, individuals with HIV/AIDS often encounter stigma 
and discrimination, and access to mental health services for this population is inadequate. Studies have consistently 
shown that the majority of people living with HIV experience higher rates of depression and anxiety compared to 
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the general population (4). Depression, in particular, is noted as the world's second most common mental disorder 
among HIV/AIDS patients, exacerbating social stigma and adversely affecting their lives (5). 

Individuals who have contracted HIV are confronted with emotional reactions upon receiving a diagnosis (6) 
while enduring physical distress and disease (7). Depression is a prevalent mental condition that impacts individuals 
across all age groups and demographics. Among them, those diagnosed with HIV/AIDS have the highest prevalence 
of depression and experience the lowest quality of life (8). Research has demonstrated that the prevalence of 
depression in those who are HIV-positive is fourfold greater (7). Depression decreases the ability to be productive, 
leads to social isolation, and causes physical deterioration in those with HIV/AIDS. This aspect is among several that 
lead to unemployment and concurrently poses challenges for patients in resolving their issues, hence augmenting 
their propensity for engaging in criminal activities (9). A depressive condition is identified when the symptoms of 
boredom worsen and persist, negatively impacting an individual's quality of life and capacity to adjust (10). 
Psychiatrists previously regarded depression as a conventional sad episode. Depression is characterized by a 
significant impairment in mental health functioning, which manifests through traditional symptoms such as a 
diminished mood, cognitive slowdown, and psycho-motor inhibition that may progress to a state of stupor and 
immobility (11). Depression problems have been found to exacerbate the course of the disease by several 
mechanisms, including the exacerbation of pain, impaired adherence to therapy, disruption of the immune system, 
and reduction in social support. The timely identification and intervention of depression are of utmost importance 
due to its association with suboptimal self-care and health outcomes (12), as well as lower quality of life in those 
living with HIV. 
 
Depression and HIV 

Depression was a recognized predicted factor of negative clinical results (3), decreased treatment adherence, 
increased risk of medical illness, as well as exacerbated disease progression and increased mortality. Additionally, 
depression disorders may prolong the medical treatment process for HIV/AIDS [14] and is a risk for HIV infection, 
facilitating virus transmission (15). Several factors influence the development of depression disorders in HIV - 
infected patients, including neurobiological changes due to the emergence of the virus, response to social stigma, 
sexual dysfunction, dealing with illness and death, and reaction with antiperspirant therapy and comorbidity (16). 
The diagnosis of major depressive disorders for HIV patients is a challenge and complicated for clinicians due to 
biological, psychological, and social elements. There are some duplicates between depressive symptoms and the 
physical symptoms of HIV disease (17) because the clinical symptoms of depression (such as fatigue, anorexia, sleep 
disturbances, and weight loss,…) also exist in HIV - infected.  

Indeed, persons who are living with HIV are a susceptible population that requires physical, social, and 
spiritual assistance, along with specialized medical attention. Enhancing the ability of HIV/AIDS patients with mental 
health to manage their illnesses will lead to an enhancement in their quality of life and adherence to treatment. 
This, in turn, will foster their drive to persist in their lives, employment, and societal contributions. In addition, 
Nakimuli Mpungu and Musisi (2018) have put forth intervention programs to address mental illnesses among this 
demographic. These programs encompass chemotherapy and psycho-therapeutic therapies, which are intended to 
improve both physical and psychological well-being. The intricate nature of the association between depressive 
illness and HIV is noteworthy. Depression might potentially enhance the probability of HIV transmission or promote 
more cross-infection (15). Additionally, it may occur as a result of HIV infection in persons who are already infected 
(19). Various research has indicated a substantial incidence of major depressive disorder among individuals infected 
with HIV/AIDS. However, it is essential to note that the prevalence of these studies is notably high. Several potential 
factors could contribute to the onset of depressive disorder in individuals infected with HIV. These factors 
encompass neurological changes associated with the presence of the virus in the central nervous system, the 
individual's response to anticipated social and sexual dysfunction, their capacity to manage illness and fear of 
mortality, as well as the adverse effects of antiretroviral therapy (ARV) and the presence of comorbidities (20). 
Numerous more research has underscored the occurrence of depression among individuals living with HIV, 
spanning from the first phase of diagnosis to the specific diagnosis and even the stage of near-death (21). 
Depression is a significant indicator of unfavorable treatment results in individuals with HIV/AIDS (13), leading to 
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reduced compliance with medication, diminished quality of life, and impaired physiological processes (22) while 
also elevating the likelihood of internal illnesses. However, recent studies have shown evidence that accurately 
diagnosing and treating depressive illness can enhance medication adherence, psycho-social functioning, and 
quality of life among HIV-positive individuals (23). The evidence suggests regular clinical observation and 
assessment are crucial for timely therapy. 
 
Depression and Age among HIV patients 

The research of Betancur, Lins examined HIV patients aged eighteen to sixty-five. The findings indicated that 
59.5% of the participants exhibited moderate to severe depressive symptoms, while 44.7% experienced moderate 
to severe anxiety symptoms. Additionally, 46.8% of the patients reported experiencing depression as a result of 
non-antiretroviral therapy (24). In a similar vein, Abadiga observed that 41.7% of individuals diagnosed with 
HIV/AIDS experienced a depressive illness. Factors such as perceived social stigma, opportunistic infections, 
unpleasant medication responses, lack of social support (from family, friends, and others), and other chronic 
conditions are found to have a significant association with depression (25). Healthcare professionals should 
promptly identify and address adverse drug responses and chronic illnesses while also promoting the dissemination 
of HIV-related health information within the community to mitigate societal stigma. According to Camara, Sow, 
reported that the occurrence of depression and general anxiety among HIV patients was 8.1%, with depression 
rates of 16.9% and anxiety rates of 13.3%. Individuals who have a Body Mass Index (BMI) below eighteen and are 
not receiving antiretroviral treatment demonstrated heightened levels of depressive symptoms  (26). 
 
Smoking cigarettes, depression and doing exercise 

Smoking cigarettes affects an individual’s lifestyle, behavior, risk of health, and medication adherence. 
However, smoking is regular in HIV-infected patients (27), and more than 70% of patients with HIV still smoke even 
though compromised immune systems (28). According to Humfleet, Delucchi indicated that people with HIV were 
significantly more likely to smoke cigarettes than the general population (29). In the United States, 42 to 47% of HIV 
- infected individuals smoke cigarettes (30). The purpose of HIV treatment is to help the patient live longer and 
better health; smoking is considered a health - damaging factor that causes illness and premature death (31). 
Depression disorders may have other detrimental outcomes, including fatigue and smoking (32). Based on clinical 
recommendations, it has been demonstrated that drunkenness, smoking, and melancholy are notable risk factors 
associated with morbidity and death among individuals both infected with HIV and those who are not infected with 
HIV. Prior research has presented information about the impact of smoking on individuals infected with HIV, 
specifically about the presence of comorbid depression that is linked to current smoking (33). Smoking and alcohol 
usage were shown to be associated with mental health issues, particularly depression (34). According to research 
by Lee, Maria showed that depressive symptoms were predicted by smoking and alcohol consumption frequency 
(35). Smoking correlates with poor treatment adherence and increased depression symptoms; as well as depression 
also mediates treatment non - adherence in smokers (36). Smokers have more depressive symptoms than non - 
smokers in patients with HIV. Leventhal and Zvolensky reported emotional vulnerabilities that could explain the 
relationship between depression and smoking, including anhedonia, anxiety sensitivity, and poor tolerance (37). 
Agterberg, Weinberger highlighted the importance of employing smoking cessation techniques as a means to 
enhance depressed symptoms (38). In addition, there has been research conducted on the possible efficacy of 
physical activity or exercise as a therapeutic intervention for drug addiction and smoking cessation (39). Exercise 
effectively prevents and reduces chronic comorbidities' severity by reducing visceral obesity, inflammatory 
responses, and oxidative stress, increasing endothelial function (40), and improving mental health. An assessment 
has demonstrated that implementing a physical intervention that involves arranging weekly exercise sessions using 
mobile phones, message boards, and email reminders is a completely automated system capable of enhancing and 
sustaining physical activity in adults (41). The finding has prompted research examining the effect of exercise on 
the progression of HIV disease. For exercisers to attain these benefits, these individuals must regularly exercise at 
home (42). McDonald, O'Brien to achieve notable enhancements in cardiopulmonary health and psychological well-
being among HIV patients, it is necessary to engage in aerobic exercise or a combination of aerobic exercise and 
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resistance exercise three times per week for a minimum of five weeks, with each session lasting at least twenty 
minutes McDonald, O'Brien (42). 
 
The present study 

In Vietnam, various studies on HIV patients and depression disorders were examined. Thai, Jones found that 
36.5% of HIV patients had clinical symptoms of depression (43). This study examined the factors that predicted 
depression, which included self - reported poor health, low Body Mass Index, family problems, feelings of shame 
about having HIV, and partner conflict. In addition, patients who lived with family and received family support had 
fewer depressive symptoms (43). Even though HIV treatment faces numerous obstacles, Tran, Dang suggested that 
access to ARV has grown in popularity in recent years which 20.2% of patients had depressive symptoms and 
adverse quality of life, in addition to those with depression related to physical health problems and discrimination 
(44). Although studies in Vietnam have assessed the level of melancholy among HIV - positive individuals, limited 
research has examined the relationship between depression, smoking cigarettes, and age; particularly studies use 
of the PHQ - 9 scale for evaluating depression. This study was conducted to determine the level of depression among 
HIV - positive patients and the relationship between depression, tuberculosis, smoking, and the patient's age. Based 
on the aforementional purpose of study, some hypothesis was explored: 
Hypothesis 1: There was a significant difference in depression levels between male and female ARV - HIV patients. 
Hypothesis 2: Cigarette smoking rates among ARV - HIV Patients increased when their higher depression levels. 
Hypothesis 3: ARV - HIV patients with exercise habits are more likely to use cigarettes.  
Hypothesis 4: Older ARV - HIV patients are less likely to use cigarettes. 
 

METHOD  
Participants  

Due to the sensitive nature of HIV-related information, the development of a sample frame was deemed 
impractical. Consequently, patients were conveniently picked, encompassing those who were physically present at 
the clinics throughout the duration of the trial until the desired sample size was achieved. A total of 400 
questionnaires were sent out to HIV patients who on Antiretroviral therapy (ARV - HIV Patients). After going through 
the elimination process, we found that 76 of the responses were unusable for analysis because they were either 
incomplete or had the same answers for every question. The study project received a significant and strong 
response, as seen by the thorough and substantial contributions made by 324 people. This resulted in an amazing 
response rate of 81% (45). 
 
Measurement 

The Patient Health Questionnaire - 9 (PHQ - 9) is a self-report measure of depression made up of nine items 
that correspond to the DSM-IV criteria for severe depression. The PHQ - 9 is a 4 - point Likert scale, each of the nine 
diagnostics is scored from 0 = "Not at all" to 3 = "nearly every day". Nine categories are covered, including positive 
emotions, negative emotions, sleep disturbances, energy levels, appetite, feelings of failure, difficulty 
concentrating, sluggish speech, fidgeting, and suicidal or self-harming thoughts over the last two weeks. There was 
no depression (scored 0 - 4), mild depression (5 - 9), moderate depression (10 - 14), fairly severe depression (15 - 
19), and severe depression (> 20), screening for major depressive disorder has been advised using a cutoff score of 
10 or above on the summed-item score (46). For the sample utilized in the study, the instrument displayed good 
dependability Cronbach's α for the total scale was 0.92. The Vietnamese translation is referenced from the work of 
(47) on Vietnamese pregnant women. 

The common factor model was assessed using Cronbach's alpha, composite reliability, AVE, and the HTMT 
criterion, as well as internal consistency reliability, convergent validity, discriminant validity, determination of 
coefficient and the effect sizes (48). In addition, three variables: Doing exercise, Cigarette Tuberculosis were dummy 
coded into 0 = "No", and 1 = "Yes". 
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Construct reliability 
In table 1 showed that the Cronbach’s alpha (CA) and the composite reliability (CR) were used to assess 

internal consistency reliability (49) For both CA and CR value, reliability levels between 0.60 and 0.70 are deemed 
"acceptable in exploratory research," while values between 0.70 and 0.90 range from "adequate to good". The 
values of CA and CR for the PHQ - 9 construct are shown in Table 1. It was clear that construct dependability was 
validated. 
 
Table 1. The reflective measurement model 

Construct and items CR α AVE 

Depression (PHQ - 9) 0.96 0.94 0.70 

Abbreviations: CR, composite reliability; AVE, average Variance Extracted; PHQ - 9, Patient Health 
Questionnaire – 9. 
 
Convergent validity 

The extracted average variance is used to assess the convergent validity of measurements. The minimum 
acceptable AVE is 0.50 (49). As the Table 3, the AVE number exceeded 0.70, therefore, the condition of convergent 
validity of measurements was satisfied. 
 
Discriminant validity 

The discriminability of the reflective model was validated by HTMT value, the pairwise construct should not 
surpass 0.90 (49). According to Table 2, the discriminability of the reflective model was validated. 
 
Table 2. Heterotrait - Monotrait (HTMT) Criterion of Lower Order Constructs 

 
Cigarette 

smoking 
Depression Gymnastics Tuberculosis Age 

Cigarette smoking - - - - - 
Depression 0.13 - - - - 
Gymnastics 0.40 0.02 - - - 
Tuberculosis 0.04 0.11 0.04 - - 
Age 0.18 0.03 0.17 0.16 - 

Note: -, No value 

 
Procedures 

Before taking the survey, participants were given information about the terms of anonymity, confidentiality, 
and their responsibilities. The information sheet also covered the issue of the right to withdraw from the study. As 
a result, patients had the choice to drop out of the study if they were unable to continue. 

The questionnaires included inquiries about the patients' gender, age, health issues, exercise routine and 
substance use status. The participants were told of the study's objectives and invited to contribute their 
information. Participants completed questionnaires and supplied self-report data while being watched over.  
 
Ethical aspects 

The study achieved the research ethics of the Department of Mental Health, Thu Duc Hospital, involving 
human participants was reviewed and approved by the Declaration of Helsinki and the ethical principles of the 
American Psychological Association (APA) regarding research involving human participants. The 
patients/participants provided their written informed consent to participate in this study. 
 
Data analysis 

This study utilized SPSS to analyze data. First, we examined the characteristics of participants using descriptive 
statistics. Then, the Mann - Whitney U test was used to compare differences between two independent groups 
when the dependent variable is ordinal or continuous but not normally distributed. The Kruskal - Wallis H test was 
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used to determine if there are statistically significant differences between three or more groups when the 
dependent variable is ordinal or continuous but not normally distributed (50). 

The partial least squares (PLS) were approached to structural equation modeling (SEM) on testing the 

proposed model. PLS-SEM methodology helps test theoretically constructed models (51)  and validate relatively 

complex models (52). Furthermore, PLS-SEM is able to analyze nonnormally distributed samples to facilities for 

processing relatively small sample sizes (53). Even though 5000 sample bootstrapping is commonly employed, our 

study only used 1000 sample methods because of the study's sample size (n = 324). 

RESULTS  
Following sociodemographic characteristics (as the Table 3), a total of 324 HIV patients with 248 males 

(76.5%) and 76 females (23.5%). The age was divided into fourth group with three adolescents (0.9%), 238 adults 
(73.5%), 79 middle aged adults from (24.4%) and four elderly (1.2%). Besides, there were 130 patients (40.0%) had 
exercise habit and 194 patients (59.9%) did not have that habit. 
 
Table 3. Participant Demographic 

Demographic Variable Category Frequency (%) 

Gender 
Female 76(23.5) 
Male 248(76.5) 

Age 

Adolescence 3(0.9) 
Adult 238(73.5) 
Middle aged adult 79(24.4) 
Elderly 4(1.2) 

Doing exercise 
Yes 130(40.0) 
No 194(59.9) 

Tuberculosis disease 
Yes 14(4.3) 
No 310(95.7) 

Cigarette smoking 
Yes 78(24.1) 
No 246(75.9) 

Total 324(100) 

 
Table 4 illustrated that nearly one fifth of the respondents were depressed (19.4%), over three fourth of 

respondents did not have depressive symptoms (77.8%). Among patients suffering from major depressive 
syndrome, 13.6% had moderate depressive symptoms, 4.6% had moderate severe depressive symptoms, and 1.2% 
had severe depressive symptoms.  

 
Table 4. Severity score of depression among patients receiving ARV (n = 324) 

Severity Score n % 

Major depressive syndrome 63 19.4 

Depressive symptoms   

None (0 – 4) 252 77.8 

Mild (5 –9) 9 2.8 

Moderate (10 – 14) 44 13.6 

Moderate severe (15 – 19) 15 4.6 

Severe (≥ 20) 4 1.2 

 

To address the distribution to understand the nature of collected data, Kolmogorov–Smirnov was used to 
measure the normality of the collected data because the sample size was larger than 50 observations (54). Results 
indicated that the PHQ - 9 was non -normally distributed as the p - value is less than 0.001.  
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A Mann - Whitney U test was performed to evaluate whether the level of depression differed by gender. 
The results rejected Hypothesis 2, which indicated that there was no significant difference in the depression level 
between male and female patients, z = -1.04, p = 0.29. A Kruskal - Wallis’s test was conducted to determine whether 
there is an effect of age groups on the level of depression. The results demonstrated that there was no statistically 
significant difference in depression between the different age groups, χ2(3) = 1.64, p= 0.65.  

Assessment of structural model 
Collinearity statistics (VIF)  

Variables' VIF values were used to assess the extent of the collinearity in the structural model. The VIF 
values of variables are collinear when two metrics exhibit a high degree of correlation. If VIF is less than 5.00, then 
multicollinearity is not a critical issue in the structural model (48). The VIF values were shown in Table 5, which are 
all less than the threshold value of 5.00, indicating that the collinearity will not negatively impact the estimation of 
the structural model's path coefficients.  

 
Table 5. Variance inflation factor (VIF) values 

 
Cigarette 
smoking 

Depression Gymnastics Tuberculosis Age 

Cigarette smoking  - - - - 
Depression 0.001 - - 1.00 - 
Gymnastics 0.03 - - - 1.00 
Tuberculosis  - - - - 
Age 1.03 - - 1.00 - 

Note: -, No value 

 
Determination of coefficient (R2) 

R2 is a measure of the prediction accuracy of the model, R2 should be more than 0.10 [55] which is a 
significant threshold. This study found that 19.8% variance occurred in Cigarette smoking explained by exogenous 
constructs. 
 
The Predictive Relevance (Q2) 

The accuracy with which the path model anticipates the initial observed values is illustrated by the Q2 
values estimated by the blindfolding, an iterative method. To guarantee the model's predictive significance for a 
specific endogenous component, Q2 must be greater than zero (49). Cohen  proposed the Q2 index table to evaluate 
the importance of the independent variables as follows: Q2 < 0.02: the prediction level is extremely small or not 
predictable, 0.02 ≤ Q2 < 0.15: small forecast, 0.15 ≤ Q2 < 0.35: medium forecast, Q2 ≥ 0.35: large forecast (56). In 
current study Q2 values of 0.16 (medium forecast) and 0.003 (extremely small forecast) for Cigarette and 
Tuberculosis, respectively, are within the recommended range and demonstrate the study model's predictive 
validity.  
 
The effect sizes (f2) 

The researcher is able to observe the effect of each external construct on the endogenous construct by 
assessing the effect size. According to Cohen, f2 value ≥ 0.02 is small; ≥ 0.15 is medium; ≥ 0.35 is large. In the current 
study, Excercise -> Cigarette smoking value of 0.18 (medium effect) and Depression -> Tuberculosis value of 0.1 
(small effect) (56]. The relationship between Exercise and Cigarette smoking yielded an effect size of 0.18, which 
falls within the medium range. This suggests that exercise has a moderate impact on cigarette smoking behavior. 
The association between Depression and Tuberculosis resulted in an effect size of 0.1, indicating a small effect. 
Although statistically significant, the impact of depression on tuberculosis is relatively minor. 
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Results of PLS-SEM analysis 

Table 6. Results of PLS-SEM analysis 

Path β coefficient t p 
95 Confidence 
intervals 

95 BC Confidence 
intervals 

Direct effects      

Depression -> Cigarette 
smoking 

0.05 2.48 < 0.05 [0.01;0.10] [0.00; 0.10] 

Doing exercise-> Cigarette 
smoking 

0.33 7.03 < 0.001 [0.26; 0.44] [0.26; 0.44] 

Age-> Cigarette smoking -0.05 2.71 < 0.001 [-0.08; -0.01] [-0.08; -0.01] 

Depression-> Tuberculosis -0.02 3.66 < 0.001 [-0.03; -0.01] [-0.03; -0.01] 

 
Table 6 found that the model explained 19.8% of the variance in the Cigarette with both direct and indirect 

effects of variables. Results based on 1000 bootstrapped samples depicted a presentation of direct effects from 
Gymnastics and Age. The result from the Table 6 revealed: a positive effect of Depression on Cigarette smoking [β 
= 0.05, p < 0.05, 95% CI = (0.01; 0.10)], a positive effect of Excercise on Cigarette [β = 0.33, p < 0.001, 95% CI = (0.26; 
0.44)], and a negative effect of Age on Cigarette [β = -0.05, p < 0.05, 95% CI = (-0.08; -0.01)]. Therefore, Hypothesis 
3,4,5 was supported. 

Otherwise, the result of PLS-SEM analysis also showed the negative effect of Depression on Tuberculosis [β 
= -0.02, p < 0.001, 95% CI = (-0.03; -0.01)]. However, based on descriptive statistics, none of the HIV patients co-
infected with tuberculosis presented with depression. Therefore, we concluded that there was no effect from 
Depression to Tuberculosis. 
 
DISCUSSION 
Interpretation of Key Findings 

Major depression has been proven to be highly prevalent among HIV - positive patients (57). Depression 
influences on disease progression, mental health, and life of quality in HIV patients. The study was conducted to 
examine the level of depression among HIV - positive patients and the relationship between depression, 
tuberculosis, smoking, and age. The results showed that the one - fifth of people with HIV have moderate to severe 
depressive symptoms, and there is no difference between gender and age group in depression. The findings also 
showed that cigarette smoking significantly influenced on depressive symptoms in HIV patients.  In addition, age 
has negatively affected smoking cigarettes among HIV patients, and depression and exercise have positively 
affected smoking among HIV patients. 

The findings indicated that 19.4% patients who have major depression syndrome. According to Nanni, 
Caruso, in all stages of HIV infection, depression is the most prevalent neuropsychiatric consequence (58). Scientific 
evidence has supported the complexity of the causal pathways linking depression from both biological and 
psychological factors (58,16). Otherwise, a research of Shuter and Bernstein showed that the observed brain 
changes could predate the commencement of infection (60). Furthermore, Rubin and Maki proved that depression 
is associated with cognitive impairment in HIV patients (61). 

To discuss the differences across gender (male and female) in the rate of depression, some evidences 
indicate the higher level of depression of HIV women when compared with men (62). Symptoms of depression in 
women with HIV - infected were proved to be more severe intensity than in their male counterparts (63). The finding 
is consistent with previous theoretical foundations for differences in depression between males and females. It's 
claimed that women experience depression at a rate double that of men (64). Women have a higher prevalence, 
incidence, and morbidity risk from depression than men (65). In addition, women are much more likely than men 
to ruminate about their depressive symptoms, and rumination is associated with an increased risk of recurrence 
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and chronicity, as well as a delayed rate of recovery (66). This is probably attributable to the emotional sensitivity 
and more emotional nature of female pupils and how they perceive their settings (67). However, this finding did 
not show any evidence of the depression levels difference across gender. There are many other socio-cultural 
factors and the context of HIV infection in Vietnam that have not been explored further in this study, and we expect 
that the hidden issue here will be answered with more detailed scientific data in the future. 

This results also found that there was no difference in depression of HIV patients across age. Similarly, 
several studies demonstrated that depression prevalence did not differ by age (68). In contrast, some researchers 
have evidenced the difference between age groups in the expression of depression symptoms.. Camara, Sow and 
Adeoti, Dada, which convinced that younger age is a risk factor for psychiatric morbidity, and indeed, the odds of 
anxiety in younger HIV patients are 2.81 times higher than in older patients (26,69).  The high levels of depression 
are related to non-adherence, failure to take HIV drugs on time, and following medication, recommendations have 
been provided. And Ghidei, Simone proved that adherence to ARV was stronger among older compared to their 
younger counterparts (70). In addition, practically, there was much research that illustrate the difference in 
depression prevalence age groups (71).   

Hypothesis 2 also showed that cigarette smoking was convinced significantly associated with depressive 
symptoms in HIV patients (72). Many works demonstrated that people with depression have a greater propensity 
to smoke, smoke more cigarettes daily, and have a lower chance of effectively quitting smoking (73). The results of 
study showed that HIV patients with greater depression levels got higher using cigarette possibility (hypothesis 2). 
Previous research indicated HIV smokers who were worried about their health actually found that cigarettes helped 
them unwind and deal with unpleasant emotions including anxiety, rage, and despair (20). Besides anxiety also was 
found to have a significant association with cigarette smoking in a study on the link between smoking and anxiety 
and depression (74). Otherwise, according to Bénard, Bonnet, regular and occasional smokers among HIV patients 
had a considerably higher frequency of depressed symptoms than never or never - ever smokers (75). In addition, 
Kowal, Overduin also affirmed that HIV - positive smokers who experience depressive symptoms have been shown 
to have decreased mental functioning, reduced sense of well - being, and adherence to antiretroviral medication 
(76). 

Older HIV patients are less likely to smoke, this result explains hypothesis 4. Some previous research have 
shown opposite results, in which older HIV - infected individuals were proved to be more likely to be heavy smokers 
than their younger counterparts (16, 77). On the other hand, a French study showed that patients who had been 
living with HIV for longer and were older were more likely to try to quit smoking (78). Furthermore, our participants 
were HIV patients on ARV, whereas cigarette has been demonstrated to adversely affect ARV treatment processes 
(79), and smoking may reduce the efficacy of ARV drugs (80). Additionally, in some studies, smoking has been 
identified as a predictor of nonadherence to ARV in HIV - infected patients (81).  

In addition, the study's results indicated a positive effect of exercise on smoking among HIV patients 
receiving ARV (hypothesis 3). Similar to this study's findings, Ussher, Taylor  found that only one out of thirteen 
trials substantially reduced smoking twelve months after follow – up (82). In contrast, in various short - term human 
clinical studies, more evidence has shown that exercise lowers smoking and nicotine addiction (83). Physical activity 
or exercise has been investigated as a potential treatment for substance dependence and smoking cessation (39). 
Inconsistent adherence to the exercise program as directed by health care professionals and treating physicians 
and other factors (such as duration, intensity, and duration of exercise) could explain the effect of exercise on 
smoking in this study. According to Wang, Wang, a schedule of moderate to strong aerobic exercise was effective 
in treating individuals with substance use disorders and smoking disorders over the long term (84). The 
effectiveness of exercise in reducing smoking depends on the correlation between exercise intensity and individuals' 
smoking status. People who smoke frequently require the exercise of moderate to high intensity to be effective, 
whereas less smokers (fourteen or fifteen cigarettes per day) require exercise of low to moderate intensity to be 
effective  (85). Katomeri and Taylor also found that those who smoke less and do high - intensity exercise that 
causes stress responses have fewer positive effects on behavior and cravings than those who engage in moderate 
exercise (85). Recent studies (86) have discussed the impact of impulsivity on smoking cessation (including 
adherence to treatment plans and activity/exercise plans). HIV patients on ARV must adhere to the health care 
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provider's exercise plan to effectively reduce smoking. HIV patients must attend monthly group education sessions 
conducted and supervised by a medical professional to monitor their progress and modify the intensity of their 
exercise program. 

 
Limitation and implication 

The findings of this study have contributed to theory and implements. Depression is more prevalent in 
individuals with HIV infection or who have progressed to AIDS, so HIV patients should be screened for depression 
for a comprehensive evaluation and supportive treatment. The study also found an association between 
tuberculosis, cigarette smoking, and depression in people with HIV. The research suggests that HIV-infected patients 
with depression and comorbidity must consider the diagnosis of the influence of factors on depression, make a 
diagnosis, and have appropriate treatment methods. Previous research has shown that psychiatric disorders and 
comorbidity affect the progression of HIV disease. Clinicians, nurses, psychologists, and other health professionals 
must understand and identify the associated factors and determinants of depression in HIV/AIDS-infected patients. 
In addition, the diagnosis of depression disorder is complex and challenging in HIV patients because the symptoms 
of depression are similar to those of HIV such as pain, fatigue, insomnia, anorexia, and cognitive decline (87). 
Therefore, clinicians and psychologists should be careful when diagnosing and evaluating depressive disorders in 
HIV-infected patients. Clinicians and psychologists should be highlighted the important role of depression in HIV 
disease progression and mortality (88) to encourage positive treatment and adherence in patients. 

However, the research still has some limitations. This is a cross - sectional study, the findings are not 
considered as a cause and result of research; future research should be conducted by experimental, in - depth 
interview methods. Studies also need to determine the chronological order of the relationship between smoking, 
tuberculosis, depression, and difficulty in treatment adherence in HIV - infected people to assess the influence of 
factors on depression accurately. Besides that, the study was self - reported; the results may be subjective and may 
not accurately reflect the patient's health status. Further studies should collect relatives' opinions for the most 
objective and effective feedback. In addition, demographic questions regarding HIV comorbidity are reported using 
Yes/No questions, which do not accurately reflect the level of health experienced by people with HIV. Future 
research assessing the impacts of commodities on depression in HIV - infected individuals ought to depend on 
physician diagnoses. 

 
CONCLUSION 

HIV/AIDS is a series of problems that cause problems in the human immune system, which in change 
influence social - cultural issues and the health care system. In addition to the negative effects on the patient's 
physical health, HIV/AIDS negatively affects the patient's mental health and social interaction. This study examined 
the level of melancholy in HIV patients receiving ART and the association between depression, smoking, 
tuberculosis, and age. The results of the study revealed that 19.4% of HIV patients exhibited moderate to severe 
depressive symptoms. In addition, research has demonstrated that depression and exercise positively affect 
smoking among HIV patients and that elderly HIV patients are less likely to smoke. Since some depressive symptoms 
are similar to those of HIV, the study suggests that HIV - positive individuals require an accurate diagnosis and 
evaluation of the symptoms of depression. Consider implementing individualized exercise intensity programs to 
help HIV patients quit smoking. The study also suggested the need for patient monitoring, adherence monitoring, 
and exercise planning to assess and modify HIV patients' treatment. 

 

AUTHOR’S CONTRIBUTION STATEMENT 
All authors contributed equally to the conception and design of the study. 
 

CONFLICTS OF INTEREST 
The authors declare no conflicts of interest. 
 



Journal of Public Health and Pharmacy 4(2): 98-112 

 

Page | 108  
 

SOURCE OF FUNDING STATEMENTS 

All relevant data are within the article. 

 
ACKNOWLEDGMENTS 

The authors certify that no funding was obtained in support of this research.  
 

BIBLIOGRAPHY 
1. Feuillet P, Lert F, Tron L, Aubriere C, Spire B, Dray‐Spira R, et al. Prevalence of and factors associated with 

depression among people living with HIV in France. HIV Medicine. 2017;18(6):383-94. 
2. Campos LN, Guimarães MDC, Remien RH. Anxiety and depression symptoms as risk factors for non-

adherence to antiretroviral therapy in Brazil. AIDS Behavior. 2010;14:289-99. 
3. Wang T, Fu H, Kaminga AC, Li Z, Guo G, Chen L, et al. Prevalence of depression or depressive symptoms 

among people living with HIV/AIDS in China: a systematic review and meta-analysis. BMC Psychiatry. 
2018;18(1):1-14. 

4. Alderete-Aguilar C, Cruz-Maycott R, Iglesias MC, Rodríguez-Estrada E, Reyes-Terán G. Assessment of 
depression, anxiety, hopelessness and suicidal risk in HIV+ inpatients. Salud Mental. 2017;40(1):23-7. 

5. Vega-Ramirez H, Rodriguez V, Cruz J. P021: impulsivity and depressive symptoms in people with HIV 
diagnosed with a common mental disorder from an HIV clinic in Mexico City. J Int AIDS Soc. 2015;18(3). 

6. Antoni MH, Baggett L, Ironson G, LaPerriere A, August S, Klimas N, et al. Cognitive-behavioral stress 
management intervention buffers distress responses and immunologic changes following notification of 
HIV-1 seropositivity. Journal of Consulting Clinical Psychology. 1991;59(6):906. 

7. Ciesla JA, Roberts JEJAjop. Meta-analysis of the relationship between HIV infection and risk for depressive 
disorders. American Journal of Psychiatry. 2001;158(5):725-30. 

8. Watkins CC, Treisman GJ. Neuropsychiatric complications of aging with HIV. Journal of Neurovirology. 
2012;18:277-90. 

9. L’akoa RM, Noubiap JJN, Fang Y, Ntone FE, Kuaban C. Prevalence and correlates of depressive symptoms in 
HIV-positive patients: a cross-sectional study among newly diagnosed patients in Yaoundé, Cameroon. BMC 
Psychiatry. 2013;13(1):1-7. 

10. American Psychiatric Association. Mood disorders. Diagnostic and statistical Manual of Mental Disorder 4 
th edition. US: American Psychiatric Association; 2000. 168-208 p. 

11. Stek M, Exel Ev, Tilburg Wv, Westendorp R, Beekman A. The prognosis of depression in old age: outcome 
six to eight years after clinical treatment. Aging Mental Health. 2002;6(3):282-5. 

12. Paterson DL, Swindells S, Mohr J, Brester M, Vergis EN, Squier C, et al. Adherence to protease inhibitor 
therapy and outcomes in patients with HIV infection. Annals of Internal Medicine. 2000;133(1):21-30. 

13. Mayston R, Kinyanda E, Chishinga N, Prince M, Patel V. Mental disorder and the outcome of HIV/AIDS in 
low-income and middle-income countries: a systematic review. Aids. 2012;26:S117-S35. 

14. Meziou O, Ghali F, Hamdi G, Khelifa E, Zalila H. Depression among patients affected by the human 
immunodeficiency virus. Medecine Et Maladies Infectieuses. 2018;48(5):373-4. 

15. Meade CS, Sikkema KJ. HIV risk behavior among adults with severe mental illness: a systematic review. 
Clinical Psychology Review. 2005;25(4):433-57. 

16. Schuster R, Bornovalova M, Hunt E. The influence of depression on the progression of HIV: direct and 
indirect effects. Behavior Modification. 2012;36(2):123-45. 

17. Cruess DG, Evans DL, Repetto MJ, Gettes D, Douglas SD, Petitto JM. Prevalence, diagnosis, and 
pharmacological treatment of mood disorders in HIV disease. Biological Psychiatry. 2003;54(3):307-16. 

18. Nakimuli‐Mpungu E, Musisi S, Smith CM, Von Isenburg M, Akimana B, Shakarishvili A, et al. Mental health 
interventions for persons living with HIV in low‐and middle‐income countries: a systematic review. Journal 
of the International AIDS Society. 2021;24:100-14. 



The Relationship between Depression, Doing Exercise, Age and Cigarettes Smoking in ARV - HIV Patients 

Page | 109  
 

19. Simoni JM, Safren SA, Manhart LE, Lyda K, Grossman CI, Rao D, et al. Challenges in addressing depression 
in HIV research: assessment, cultural context, and methods. AIDS Behavior Modification. 2011;15:376-88. 

20. Shuter J, Bernstein SL, Moadel AB. Cigarette smoking behaviors and beliefs in persons living with HIV/AIDS. 
American Journal of Health Behavior. 2012;36(1):75-85. 

21. Alciati A, Gallo L, Monforte ADA, Brambilla F, Mellado C. Major depression‐related immunological changes 
and combination antiretroviral therapy in HIV‐seropositive patients. Human Psychopharmacology: Clinical 
Experimental. 2007;22(1):33-40. 

22. Carrico AW, Bangsberg DR, Weiser SD, Chartier M, Dilworth SE, Riley ED. Psychiatric correlates of HAART 
utilization and viral load among HIV-positive impoverished persons. AIDS. 2011;25(8):1113. 

23. Coleman SM, Blashill AJ, Gandhi RT, Safren SA, Freudenreich O. Impact of integrated and measurement-
based depression care: clinical experience in an HIV clinic. Psychosomatics. 2012;53(1):51-7. 

24. Betancur MN, Lins L, Oliveira IRd, Brites C. Quality of life, anxiety and depression in patients with HIV/AIDS 
who present poor adherence to antiretroviral therapy: a cross-sectional study in Salvador, Brazil. Brazilian 
Journal of Infectious Diseases. 2017;21:507-14. 

25. Abadiga M. Depression and its associated factors among HIV/AIDS patients attending ART clinics at Gimbi 
General hospital, West Ethiopia, 2018. BMC Research Notes. 2019;12(1):1-8. 

26. Camara A, Sow M, Touré A, Sako F, Camara I, Soumaoro K, et al. Anxiety and depression among HIV patients 
of the infectious disease department of Conakry University Hospital in 2018. Epidemiology & Infection. 
2020;148:e8. 

27. Burkhalter JE, Springer CM, Chhabra R, Ostroff JS, Rapkin BDJN. Tobacco use and readiness to quit smoking 
in low-income HIV-infected persons. Nicotine Tobacco Research. 2005;7(4):511-22. 

28. Webb MS, Vanable PA, Carey MP, Blair DC. Cigarette smoking among HIV+ men and women: examining 
health, substance use, and psychosocial correlates across the smoking spectrum. Journal of Behavioral 
Medicine. 2007;30:371-83. 

29. Humfleet GL, Delucchi K, Kelley K, Hall SM, Dilley J, Harrison G. Characteristics of HIV-positive cigarette 
smokers: a sample of smokers facing multiple challenges. AIDS Education Prevention. 
2009;21(3_supplement):54-64. 

30. Asfar T, Perez A, Shipman P, Carrico AW, Lee DJ, Alcaide ML, et al. National estimates of prevalence, time-
trend, and correlates of smoking in US people living with HIV (NHANES 1999–2016). Nicotine Tobacco 
Research. 2021;23(8):1308-17. 

31. Arcavi L, Benowitz NL. Cigarette smoking and infection. Archives of Internal Medicine. 2004;164(20):2206- 
32. Vidrine DJ, Arduino RC, Gritz ER. Impact of a cell phone intervention on mediating mechanisms of smoking 

cessation in individuals living with HIV/AIDS. Nicotine Tobacco Research. 2006;8(Suppl_1):S103-S8. 
33. Stewart DW, Jones GN, Minor KS. Smoking, depression, and gender in low-income African Americans with 

HIV/AIDS. Behavioral Medicine. 2011;37(3):77-80. 
34. Smith TC, LeardMann CA, Smith B, Jacobson IG, Miller SC, Wells TS, et al. Longitudinal assessment of mental 

disorders, smoking, and hazardous drinking among a population-based cohort of US service members. 
Journal of Addiction Medicine. 2014;8(4):271-81. 

35. Lee RB, Maria MS, Estanislao S, Rodriguez C. Factors associated with depressive symptoms among Filipino 
university students. PloS One. 2013;8(11):e79825. 

36. Webb MS, Vanable PA, Carey MP, Blair DC. Medication adherence in HIV-infected smokers: the mediating 
role of depressive symptoms. AIDS Education Prevention. 2009;21(3_supplement):94-105. 

37. Leventhal AM, Zvolensky MJ. Anxiety, depression, and cigarette smoking: A transdiagnostic vulnerability 
framework to understanding emotion–smoking comorbidity. Psychological Bulletin. 2015;141(1):176. 

38. Agterberg S, Weinberger AH, Stanton CA, Shuter J. Perceived racial/ethnic discrimination and cigarette 
smoking behaviors among a sample of people with HIV. Journal of Behavioral Medicine. 2023:1-11. 

39. Rawson RA, Chudzynski J, Mooney L, Gonzales R, Ang A, Dickerson D, et al. Impact of an exercise 
intervention on methamphetamine use outcomes post-residential treatment care. Drug Alcohol 
Dependence. 2015;156:21-8. 



Journal of Public Health and Pharmacy 4(2): 98-112 

 

Page | 110  
 

40. Yahiaoui A, McGough EL, Voss JG. Development of evidence-based exercise recommendations for older 
HIV-infected patients. Journal of the Association of Nurses in AIDS Care. 2012;23(3):204-19. 

41. Blake HJBjocn. Innovation in practice: mobile phone technology in patient care. British Journal of 
Community Nursing. 2008;13(4):160-5. 

42. McDonald D, O'Brien J, Farr E, Haaga DA. Pilot study of inducing smoking cessation attempts by activating 
a sense of looming vulnerability. Addictive Behaviors. 2010;35(6):599-606. 

43. Thai TT, Jones MK, Harris LM, Heard RC, Hills NK, Lindan CP. Symptoms of depression in people living with 
HIV in Ho Chi Minh City, Vietnam: prevalence and associated factors. AIDS Behavior Modification. 
2018;22:76-84. 

44. Tran BX, Dang AK, Truong NT, Ha GH, Nguyen HLT, Do HN, et al. Depression and quality of life among 
patients living with HIV/AIDS in the era of universal treatment access in Vietnam. International Journal of 
Environmental Research Public Health. 2018;15(12):2888. 

45. Dillman DA. Mail and Internet surveys: The tailored design method--2007 Update with new Internet, visual, 
and mixed-mode guide. Canada John Wiley & Sons.; 2011. 

46. Kroenke K, Spitzer RL, Williams JB. The PHQ‐9: validity of a brief depression severity measure. Journal of 
General Internal Medicine. 2001;16(9):606-13. 

47. Do PH, Vo VT, Luong-Thanh B-Y, Nguyen LH, Valdebenito S, Eisner M, et al. 728 Comparative performance 
of WHO-5, PHQ-9 and PSS Scale for screening antenatal depression and suicide risk. International Journal 
of Epidemiology. 2021;50(Supplement_1):dyab168-6. 

48. Hair JF, Risher JJ, Sarstedt M, Ringle CM. When to use and how to report the results of PLS-SEM. European 
Business Review. 2019;31(1):2-24. 

49. Hair Jr JF, Hult GTM, Ringle CM, Sarstedt M, Danks NP, Ray S. Partial least squares structural equation 
modeling (PLS-SEM) using R: A workbook: Springer Nature; 2021. 

50. McKight PE, Najab J. Kruskal‐wallis test. The corsini Encyclopedia of Psychology. 2010:1-. 
51. Hair JF, Ringle CM, Sarstedt M. PLS-SEM: Indeed a silver bullet. Journal of Marketing Theory and Practice. 

2011;19(2):139-52. 
52. Chin WW, Marcolin BL, Newsted PR. A partial least squares latent variable modeling approach for measuring 

interaction effects: Results from a Monte Carlo simulation study and an electronic-mail emotion/adoption 
study. Information Systems Research. 2003;14(2):189-217. 

53. Khan GF, Sarstedt M, Shiau W-L, Hair JF, Ringle CM, Fritze MP. Methodological research on partial least 
squares structural equation modeling (PLS-SEM) An analysis based on social network approaches. Internet 
Research. 2019;29(3):407-29. 

54. Lilliefors HW. On the Kolmogorov-Smirnov test for normality with mean and variance unknown. Journal of 
the American Statistical Association. 1967;62(318):399-402. 

55. Falk RF, Miller NB. A primer for soft modeling. Ohio: University of Akron Press; 1992. 
56. Cohen J. Statistical power analysis for the behavioral sciences. US: Academic press; 2013. 
57. Arseniou S, Arvaniti A, Samakouri M. HIV infection and depression. Psychiatry and Clinical Neurosciences. 

2014;68(2):96-109. 
58. Nanni MG, Caruso R, Mitchell AJ, Meggiolaro E, Grassi L. Depression in HIV infected patients: a review. 

Current Psychiatry Reports. 2015;17:1-11. 
59. Del Guerra F, Fonseca J, Figueiredo V, Ziff E, Konkiewitz EC. Human immunodeficiency virus-associated 

depression: contributions of immuno-inflammatory, monoaminergic, neurodegenerative, and neurotrophic 
pathways. Journal of Neurovirology. 2013;19:314-27. 

60. Shuter J, Bernstein SL. Cigarette smoking is an independent predictor of nonadherence in HIV-infected 
individuals receiving highly active antiretroviral therapy. Nicotine & Tobacco Research. 2008;10(4):731-6. 

61. Rubin LH, Maki PM. HIV, depression, and cognitive impairment in the era of effective antiretroviral therapy. 
Current HIV/aids Reports. 2019;16:82-95. 

62. Hader SL, Smith DK, Moore JS, Holmberg SD. HIV infection in women in the United States: status at the 
millennium. Jama. 2001;285(9):1186-92. 



The Relationship between Depression, Doing Exercise, Age and Cigarettes Smoking in ARV - HIV Patients 

Page | 111  
 

63. Reis RK, Haas VJ, Santos CBd, Teles SA, Galvão MTG, Gir E. Symptoms of depression and quality of life of 
people living with HIV/AIDS. Revista Latino-americana de Enfermagem. 2011;19:874-81. 

64. Bromet E, Andrade LH, Hwang I, Sampson NA, Alonso J, De Girolamo G, et al. Cross-national epidemiology 
of DSM-IV major depressive episode. BMC Medicine. 2011;9(1):1-16. 

65. Piccinelli M, Wilkinson G. Gender differences in depression: Critical review. The British Journal of Psychiatry. 
2000;177(6):486-92. 

66. Lyubomirsky S, Layous K, Chancellor J, Nelson SK. Thinking about rumination: The scholarly contributions 
and intellectual legacy of Susan Nolen-Hoeksema. Annual Review of Clinical Psychology. 2015;11:1-22. 

67. Sulaiman T, Hassan A, Sapian VM, Abdullah SK. The level of stress among students in urban and rural 
secondary schools in Malaysia. European Journal of Social Sciences. 2009;10(2):179-84. 

68. Brody DJ, Pratt LA, Hughes JP. Prevalence of depression among adults aged 20 and over: United States, 
2013-2016. National Center for Health Statistics. 2018(303). 

69. Adeoti AO, Dada MU, Fadare JO. Prevalence of depression and anxiety disorders in people living with 
HIV/AIDS in a tertiary hospital in South Western Nigeria. Medical Reports & Case Studies. 2018;3(1):1-5. 

70. Ghidei L, Simone MJ, Salow MJ, Zimmerman KM, Paquin AM, Skarf LM, et al. Aging, antiretrovirals, and 
adherence: a meta analysis of adherence among older HIV-infected individuals. Drugs & Aging. 
2013;30:809-19. 

71. Weinberger AH, Gbedemah M, Martinez AM, Nash D, Galea S, Goodwin RD. Trends in depression 
prevalence in the USA from 2005 to 2015: widening disparities in vulnerable groups. Psychological 
Medicine. 2018;48(8):1308-15. 

72. Othieno CJ, Okoth R, Peltzer K, Pengpid S, Malla LO. Risky HIV sexual behaviour and depression among 
University of Nairobi students. Annals of General Psychiatry. 2015;14:1-8. 

73. Hogarth L, Mathew AR, Hitsman B. Current major depression is associated with greater sensitivity to the 
motivational effect of both negative mood induction and abstinence on tobacco-seeking behavior. Drug 
and Alcohol Dependence. 2017;176:1-6. 

74. Mykletun A, Overland S, Aarø LE, Liabø H-M, Stewart R. Smoking in relation to anxiety and depression: 
evidence from a large population survey: the HUNT study. European Psychiatry. 2008;23(2):77-84. 

75. Bénard A, Bonnet F, Tessier J-F, Fossoux H, Dupon M, Mercié P, et al. Tobacco addiction and HIV infection: 
toward the implementation of cessation programs. ANRS CO3 Aquitaine Cohort. AIDS Patient Care and 
STDs. 2007;21(7):458-68. 

76. Kowal J, Overduin LY, Balfour L, Tasca GA, Corace K, Cameron DW. The role of psychological and behavioral 
variables in quality of life and the experience of bodily pain among persons living with HIV. Journal of Pain 
and Symptom Management. 2008;36(3):247-58. 

77. Luo X, Duan S, Duan Q, Pu Y, Yang Y, Ding Y, et al. Tobacco use among HIV-infected individuals in a rural 
community in Yunnan Province, China. Drug and Alcohol Dependence. 2014;134:144-50. 

78. Encrenaz G, Bénard A, Rondeau V, Bonnet F, Lazaro E, Neau D, et al. Determinants of smoking cessation 
attempts among HIV-infected patients: results from a hospital-based prospective cohort. Current HIV 
Research. 2010;8(3):212-7. 

79. Jackson-Morris A, Fujiwara P, Pevzner E. Clearing the smoke around the TB-HIV syndemic: smoking as a 
critical issue for TB and HIV treatment and care. The International Journal of Tuberculosis and Lung Disease. 
2015;19(9):1003-6. 

80. Ghura S, Gross R, Jordan-Sciutto K, Dubroff J, Schnoll R, Collman RG, et al. Bidirectional associations among 
nicotine and tobacco smoke, neuroHIV, and antiretroviral therapy. Journal of Neuroimmune Pharmacology. 
2020;15:694-714. 

81. Marks King R, Vidrine DJ, Danysh HE, Fletcher FE, McCurdy S, Arduino RC, et al. Factors associated with 
nonadherence to antiretroviral therapy in HIV-positive smokers. AIDS Patient Care and STDs. 
2012;26(8):479-85. 

82. Ussher MH, Taylor AH, Faulkner GE. Exercise interventions for smoking cessation. Cochrane Database of 
Systematic Reviews. 2014(8). 



Journal of Public Health and Pharmacy 4(2): 98-112 

 

Page | 112  
 

83. Abrantes AM, Blevins CE. Exercise in the context of substance use treatment: key issues and future 
directions. Current Opinion in Psychology. 2019;30:103-8. 

84. Wang D, Wang Y, Wang Y, Li R, Zhou C. Impact of physical exercise on substance use disorders: a meta-
analysis. PloS One. 2014;9(10):e110728. 

85. Katomeri M, Taylor A, editors. Effects of walking on desire to smoke and withdrawal symptoms during a 
smoking cue, and ad libitum smoking. European College of Sports Science Annual Conference Book of 
Abstracts Lausanne, Switzerland: European College of Sports Science; 2006. 

86. Swalve N, Smethells JR, Younk R, Mitchell J, Dougen B, Carroll ME. Sex-specific attenuation of impulsive 
action by progesterone in a go/no-go task for cocaine in rats. Psychopharmacology. 2018;235:135-43. 

87. Benton TDJCPR. Depression and hiv/aids. Current Psychiatry Reports. 2008;10(3):280-5. 
88. Bradley MV, Remien RH, Dolezal C. Depression symptoms and sexual HIV risk behavior among 

serodiscordant couples. Psychosomatic Medicine. 2008;70(2):186-91. 

 
 


