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Introduction
Cigarette smoking remains at least twice as prevalent as in the 

general population worldwide [1]. In 2015, in United States the 
prevalence was estimated to be 19.0% in HIV-infected population [2]. 
In Brazil, the prevalence was 29.9% among HIV-infected in care in Rio 
[3]. A study in Europe and North America has found a prevalence of 
60% and twice death rate in smoking group compare to non-smoking 
group [4]. In Danish cohort, Davidsen et al. reported that smoking was 
responsible for 24% of all deaths and 17% of all hospital admissions [5]. 
In Malian, in 2013, the prevalence of HIV in the general population was 
1.1%. But in Bamako the capital it was about 3% [6]. In 2010, WHO 
estimated that 17% of Malian population smoked (32% of men and 3% 
of women smoked) [7]. Many studies have been published in the world 
on HIV infected population smoking high rate, more consequences 
and different smoking cessation methods. But we did not found data 
on studies which have raised the question on what factor could have 
influenced HIV-infected individuals to smoke more or impacted their 
quitting decision and what have been the different factors that could 
increase their smoking rate. However, Anselm et al. in 2012, have 
described that chronic stress, or ongoing difficult conditions of daily 
life as well as recent life events were significantly, positively associated 
with higher self-reported impulsivity, and impulsivity was associated 
with current smoking status [8]. In Mali no study was conducted on 
HIV and smoking relationship. We therefore proposed to study the 
possible interaction between the HIV positive result announcement 
and smoking beginning or increasing. We hypothesized that HIV 

positivity announcement is a critical time for a patient who can 
initiate or re initiate tobacco smoking or increase its consumption. The 
purpose of this study was to investigate the relationship of HIV positive 
status announcement and its impact on patients smoking behavior in 
Bamako, Mali. The primary objective was to describe the relationship 
between the announcement of the HIV positive status and smoking. 
The Secondary objectives were to:

-Determine the frequency of tobacco smoking among HIV-infected 
patients seen in the three largest HIV clinics in Bamako, Mali.

-Describe HIV-infected patients smoking behavior after being
informed of their VIH-infection.
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Abstract
Background: The announcement of HIV-positive status is a critical moment of psycho-social destabilization that 

can induce changes in the behavior of an individual such a beginning or increased tobacco consumption. 

Objective: The objective was to study the relationship between the HIV positive status announcement and smoking 
behavior among people living with human immunodeficiency virus (HIV) in Bamako after the discovering their status. 

Methods: We did a descriptive cross-sectional study over six months from January to June 2012. Data were 
collected by interviewing HIV infected patients in three health care centers, departments of pulmonary diseases, 
department of infectious and tropical diseases and the largest HIV clinic in Mali (CESAC of Bamako). All participants 
have signed an informed consent before the interview. Data were analyzed using Epi-Info version 7.1.5.2 software. 

Results: A total of 301 HIV-infected people were included, 24% patients were current smokers 6.3% former smokers 
and 69.7% non-smokers. Smokers were male in majority with 93.2%. After their HIV infection status announcement, 
64.9% have increased their tobacco consumption while 10.8% have decreased their consumption. Majority of patients 
have a good knowledge of the health risks of smoking. Of those who continue to smoke, 83.8% reported that they tried 
and fail to stop smoking at least one time. The main reason of their cessation was the effect on their health. And the 
main reason for the failure was the constant thinking of the disease. 

Conclusion: The announcement of the HIV positivity status must be accompanied by psychosocial support helping 
to overcome the emotion and stress and a smoking cessation program must be added to HIV screening program.
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-Determine the knowledge of HIV-infected patients on smoking 
dangers. 

-Describe common clinical events in HIV-infected patients who 
smoked compare to never smoke.

Methods
We conducted a descriptive cross sectional study from January to 

September 2012 in three largest HIV clinics in Bamako, Mali. Two in 
Point G University Hospital (the department of infectious and tropical 
diseases and the department of pneumophtisiology) and CESAC 
(Center d’Ecoute, de Soins et d’Accompaniment), the largest center 
for HIV care. HIV-positive volunteers aged 18 years old or more were 
included in this study after signing the informed consent form willing to 
be informed about their HIV testing result and were followed in one of 
the three health centers for routine care. The inclusion criteria were all 
HIV-positive patients whose HIV status were announced to them and 
were followed for routine care (for antiretroviral therapy monitoring 
or treatment not yet started) in CESAC clinic or infectious disease 
department at Point hospital or whose were seen at Point G pulmonary 
disease department for respiratory complications. All patients should 
have signed an informed consent form to participate to the survey. We 
excluded all patients whose HIV positive status announcement were 
not done by a health care professional or whose were not convinced 
to their status positive status or HIV positive patients who refused to 
participate to the study. Data were collected on anonymous individual 
questionnaire sheet. We collected demographic data, HIV testing 
circumstances, smoking information. Epi-Info software version 7.1.5.2. 
Percentages were compared using Fisher test. P values <0.05 were 
considered as significant. Written informed consent has been obtained 
from all the volunteers prior to answer to the questionnaire. Inform 
consent was explained in local language for non-French speaking 
volunteers. The questionnaires were anonymous, patient record 
number served as link to his source document. Data will be exclusively 
used for scientific reasons. The study was fully funded by the rectorate 
of the University of Sciences, Techniques and Technologies of Bamako 
(USTT-B), Mali.

Results 
Three hundred and one HIV-infected patients, aged from 18 to 

66 years in three largest HIV clinics where were interviewed (Figure 
1). One hundred and fifty-two (50.5%) were seen in CESAC, 125 
(41.5%) in infectious and tropical disease department and 24 (8%) 
in Pneumophtisiology department. Females were predominant, 173 
(57.5%) and males were 128 (42.5%). Age ranges 18-35 and 36-50 years 
were most represented respectively 43.5% and 42.2%. The mean age 
was 38.5 years. Married participants were 64.1%, followed by single 
(18.3%) and widowed (11.0%). The study population has 43.2% as 
illiterate; primary and secondary school level were respectively 33.2% 
and 18.0%. The frequency of HIV-1 infection was 97.67% in our study 
population and 87% were under antiretroviral therapy. The main reason 
for the study population to undergo HIV testing was an investigation 
for an unknown disease symptoms (78.7%) and 11.6% were for 
testing screening. The main occupations of our study population were 
Housewife, trader and farmer respectively 27.6%, 25.2%, 20.6%. Most 
of the participants, (82.7%) known their HIV-infection status at least 
6 months before the beginning of One hundred and seventy-eight 
(59.0%) did not travel outside the country, 38.0% have traveled to 
another country in Africa and 3.0% to another continent (Table 1). 

A total of 93 (30.9%) out of 301 patients have been exposed to 

 

 

 

   

 

 

 

 

 

 

 

 

 

Total interviewed 
N=301  

Male, 128 (42.5%) Female, 173 (57.5%) 

Male, 88 (94.6%) 

Current and former 
smokers, 93 (31.9%) 

Female, 5 (5.4%) 
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100% male 

Current smokers, 74 (24.6%) 93.2% 
male 

 
Smoking variation after HIV positivity 

announcement 

Increased, 48 (64.9%) Not changed, 18 (24.3%) Decreased, 8 (10.8%) 

Figure 1: Patients flow chart.

tobacco (current and former smokers). The prevalence of current 
smokers was 24.6% (74/301), former smokers was 6.3% (19/301) and 
69.1% (208/301) have never smoked (Figure 1). Smoking (current and 
former) was more likely to be associated to male gender 93.2% (69/74), 
OR=39.3 [(15.1-102.1), p<0.0001]. Most of the smokers, 86.5% (64/74) 
and 78.9% (15/19) of former-smokers have been informed of their HIV 
infection at least 6 months before their enrollment in the study. Among 
of the 93 participants exposed to tobacco 15 (16.1%) have been treated 
in the past for tuberculosis disease while 13 (6.3%) for never smoked 
group. Smokers has 3 times more chance to get tuberculosis disease 
than no smoking population (OR=2.88; P=0.0064). Diagnosed chronic 
cough was found to be associated to smoking with 45.2% (42/93). 
Whereas 22.6% (47/208) of never smoked group [OR=2.82 (1.67-4.75), 
p=0.000073] (Table 2).

Smoking initiation

Most of the current smokers (71.6%) (53/74) reported that they 
begin smoking in a “grin” (a place where friends get together to chat 
any topics around green tea). Others reason such as work load (20.3%) 
(15/3) was reported. Only 4.0% reported to have started smoking after 
been aware of their HIV infection status. 

Smoking quantification

Tobacco consumption level was calculated in pack per year using 
the formula (PXY; P=number of pack per day Y=year of smoking). 
Current smokers who smoked 1 to 5 packs in a year were 39.2%; 54% 
smoked 6 to 20 and 6.8% smoked more than 20 packs in a year. 

Smoking behavior

Amount the 74 smokers, 48 (64.3%) increases their consummation 
of cigarette after their HIV positive testing result announcement. 
According to the national guidelines HIV testing should be accompanied 
by a pre and post counseling. At least 6 months after being informed 
about their HIV positive status, 93.5% (43/46) of smokers increases the 
number of cigarettes they smoked per day. The time has negative impact 
on the patient decision to increase tobacco consumption OR=65.93 
[14.44-300, p<0.00001] (Table 3). After announcement of the positive 
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Sex    
  Females 173 57.5
  Males 128 42.5

Age range (Years)      
  18-35 131 43.5
  36-50 127 42.2
  51-65 41 13.6
  >65 2 0.7

Occupation      
  Artist/artisan 20 6.6
  Driver 14 4.6
  Farmer/Workman 62 20.6
  Trader/Seller 76 25.2
  Student 4 1.3
  Civil servant 36 12.0
  Housewife 83 27.6
  Unemployed 6 2.0

Education level    
  Illiterate 130 43.2
  Primary school 100 33.2
  Secondary 54 18.0
  University 17 5.6

Matrimonial status      
  Married 193 64.1
  Single 55 18.3
  Divorced 20 6.6
  Widower/widow 33 11.0

HIV type
  Type 1 294 97.7
  Type 2 5 1.7
  Type 1+2 co-infection 2 0.6

HIV test circumstances      
  Disease investigation 237 78.7
  Partner HIV-positive 22 7.3
  Blood donor 7 2.3
  Health assessment 35 11.6

Traveled to another country  
  None 178 59.0
  Africa 114 38.0
  Other continent 9 3.0

Started ART    
  Yes 262 87.0
  No 39 13.0

Period of HIV 
knowledge 

≥ 6 months 249 82.7
<6 months 52 17.3

Table 1: Patient demographic characteristics.

result of HIV, 45.8% (22/48) of the smokers added 1 to 5 cigarettes 
to their daily consumption, 50% (24/48) added 6 to 10 cigarettes and 
4.2% (2/48) 11 to 20 cigarettes in their daily consumption. The majority 
66% (49/74) of the smokers still smoke because they were scared of the 
disease (Figure 2). 

Smoking cessation

According to our smoking knowledge scale, 98.6% of smokers were 
classified as level-1 (knew the dangerousness of smoking and continues 
to smoke) while 100% of ex-smokers had claimed to know smoking 
dangerousness and don’t smoke anymore. Of those who continue to 
smoke, 83.8% (62/74) reported that they tried and failed at least one 

Smoking characteristics   Number 
(N=301)  Percentage (%)

Smoking status (301)

  Smokers 74 24.58

  Ex-smokers 19 6.31

  Non-smoker 208 69.10
Occasion leaded smoking 

(N=74)      

  Gathering place 53 71.6

  Work load 15 20.3

  HIV status 3 4.0

  Don’t know 3 4.0
Smoking Variation after 

informed (N=74)
Increased 48 64.9

Decreased 8 10.8

Not changed 18 24.3
Number of cigarettes added 

(N=48)
1 to 6 Cigarette 19 39.2

6 to 20 
Cigarettes 26 54

> 20 cigarettes 6.8 6.8

Sensation after smoking (N=74)  

  Relaxation 65 87.8

  Indifferent 5 6.8

  Frustration 4 5.4
Cessation tobacco tried ≥ 1 

time (N=74)
Yes 62 83.8

No 12 16.2
Knowledge of tobacco 

danger (N=301)      

  Level 1 67 22.3

  Level 2 01 0.3

  Level 3 217 72.1

  Level 4 16 5.3
Cough with expectoration 

(N=301)
Mucous 49 16.3

  Mucopurulent 14 4.6

  None 238 79.1

Table 2: Smoking characteristics, behavior and associated factors.

time the smoking cessation. The main reason of their cessation was the 
effect on their health. The main reason for the failure was the constant 
thinking of their HIV status.

Discussion
Our data has showed a predominant females gender (57.5%). People 

were young adult 85.5% between 18 and 50 years old (18-35, 43.5% 
and 36-50, 42.2%). The mean age was 38.54 years, HIV-1 infection 
was predominant with 97.67% and 87.0% have been on antiretroviral 
treatment. Investigating for illness with 78.7% was the most reason for 
HIV test. Occupation was housewife in 27.6%, trader in 25.2%. They 
were married in 64.1%, 43.2% were illiterate, 59.0% never traveled 
outside the country and 82.7% has known status more than 6 months 
prior to the survey (Table 1). Nguyen et al. [9] reported a mean age 
of the study participants at 35.5years. The majority was male gender 
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Smoking variation after been informed of the HIV positive status ≥ 6 months <6months
Increased 43 5

Decreased or not changed 3 23
Total 46 28

Table 3: Our data show that 93.5% (43/46) of HIV-infected smokers who were informed of their HIV infection more than 6 months have increased their number of cigarette 
smoked. The time has negative impact on the patient decision to increase in tobacco consumption OR=65.93 [14.44-300, p<0.00001].

(58.7%), with 57.4% with high school education level, an education 
level of less than a high school education (57.4%), lived with a spouse/
partner (61.2%), and was currently working (79.5%), the mean 
duration of HIV infection was 6.0 years. But, Torres et al. [4] in Brazil 
found a majority of male (65.4%). Our data found, 24.6% smokers, 6.3% 
former and 69.1 never smoker despite the predominance of female 
57.5% (Figure 1). Smokers were more likely to be male with 93.2% 
(p <0.0001). The smoking prevalence in Malian general population is 
17% and 32% of men are smoker again 3% of women [7]. The number 
of cigarette smoked per day ranged from 1-5; 6-20 and more than 
20 packs a year respectively in 39.2%, 54% and in 6.8%. Shirley et al. 
[10] in New York have found a similar frequency of 29% of smokers 
from 200 HIV-infected patients despite male predominance of 84%. 
Torres et al. [3] have reported in a population of 2,775 HIV-infected 
individuals 29.9% of current smokers, 23.9% of former smokers and 
46.2% never smoked Oka et al. in Japan have found 40% of smoker 
in 100 HIV infected individuals [11]. Nguyen et al. [9], the prevalence 
of current was higher 36.1%. Current and former smokers were more 
likely to be males compared to never smokers. The current smoking 
proportion was much higher in males (59.7%) than females (2.6%). 
Nearly 27% smoked within 5 min of waking and 62.2% of participants 
smoked less than 10 cigarettes per day. HIV-positive males were 23.4 
times (95% CI=11.6–47.3,) more likely to currently smoke than HIV-
positive females. After announcement of their serology positivity 
result 45.8% (22/48) of smokers added 1 to 5 cigarettes to their daily 
consumption, 50% (24/48) increase 6 to 10 cigarettes and 4.2% (2/48) 
11 to 20 cigarettes per day to their daily consumption. Our study, (Table 
3), found a frequency of tuberculosis 3 times more in smokers than 
non-smoker (95%, OR=2.88, P=0.0064). Torres et al. [3], smoker were 
more likely to get TB 29.9%; p=0.001. Nancy has reported that both 
HIV and smoking are risk factors for suppression of local lung defenses 
and pulmonary diseases including a variety of bacterial pneumonia, 
acute bronchitis, and tuberculosis [12]. 

Crothers et al. [13] has shown in a cohort of patients seen for 
pulmonary diseases, 80% of HIV-infected patients were smokers. 
Helleberg et al. [4], in United States have shown evidence on live 

expectancy diminution in HIV-infected people smoking than non-
smokers within a proportion of current, previous and never smokers of 
46.5, 25.7 and 27.8%, respectively. In an HIV survey, 63 % have reported 
that they were thinking about quitting. Despite the intention to quit, 
current smokers in a study have reported having made an average of 
2.8 quit attempts since their HIV diagnosis and another group of HIV-
positive smokers reported an average of 4.2 previous quit attempts [14].

Study Limits
We did not assess some characteristics whose could have explained 

some of the results like tobacco increasing and the reason of tobacco 
cessation failing. According the Malian culture some characteristics like 
alcoholism and drug use, sexual orientation are difficult to study due to 
the religious bias. Also we did not compare with a non HIV population. 

Conclusion
 Our data shows that the prevalence of smoking is high in Malian 

HIV-infected people, but the HIV-infection status announcement did 
not lead to begin smoking. It has negatively influenced those already 
smoking to increase their consumption. Also this influence has resisted 
to any tentative of smoking cessation. A strong smoking cessation 
program need be added in HIV screening centers to avoid influencing 
the vulnerability to tobacco dependence. Since we used a bivariate 
analysis, further multivariate regression analytical method is needed to 
explore potential confounders.
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