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   Abstract In India, people living with HIV are at a high 

risk of tobacco-related diseases and death (21.26%).  People 

with HIV who smoke are more likely to suffer from several 

complications from HIV medications and long-term effects of 

HIV disease perse and other concomitant treatments. 

Prevalence of smoking in patients with HIV infection is 

doubles that seen in general population. This study aims to 

correlate the health consequences of tobacco use in HIV-

positives on HAART and find out the association between the 

treatment of tobacco dependence and smoking cessation 

interventions in them. This is a Longitudinal descriptive study 

conducted at ART Centres of Bangalore city. Hundred HIV-

infected patients were recruited with written consent who meet 

the inclusion criterion.  Focus group and direct interviews 

were conducted at every follow up visit in relation to tobacco 

consumption and the level of success of cessation. Collected 

data was analysed by using SPSS -16.50 versions. Logistic 

regression and Poison probability distribution was employed to 

draw the significant inference. Mean age and mean duration 

of smoking was 35.35±6.26, 6.44±3.39 years respectively. The 

actual prevalence of smoking in our study group of HIV-

infected- HAART patients was 64.33%. The probable chance 

of getting opportunistic infections and severity of 

cardiovascular complications was positively correlated. 

Clinicians should routinely assess HIV-infected patients’ 

smoking status and readiness to quit and also should identify 

the barriers to quitting smoking in such people and those who 

are not interested in stopping in the immediate future, but may 

consider it at a later time. 
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Smoking. 

 

I. INTRODUCTION 

Karnataka is the fourth largest state of HIV infected 

population. Most HIV-positive persons in the India 

smoke Beedi and cigarettes. Of the estimated 1.1 million 

smokers worldwide about 182 million (16.60%) are in 

India and by 2020
1
, it is predicted that tobacco smoking 

will account for 13 percent of all deaths (NFHWS)
1
. 

Despite substantial clinical advances in HIV care in the 

era of highly active antiretroviral therapy (HAART), in 

India HIV-positive persons are at high risk of tobacco-

related disease and death (21.26%)
 1 

People with HIV 

who smoke are more likely to suffer from several 

complications from HIV medication and long-term 

effects of HIV disease and concomitant treatments. These 

include osteoporosis (weak bones that can lead to 

fractures), risk of heart attack, strokes and more likely to 

develop several AIDS defining illnesses. HIV care 

providers should treat tobacco use with the array of 

evidence-based smoking cessation treatments available, 

updating their clinical practice as new data emerge
10

. The 

significant clinical gains made in the control of HIV in 

the HAART era may be threatened by the cardiovascular, 

pulmonary, neoplastic and infectious complications 

because of tobacco use in HIV-positive persons
8
.  

(Cummins et al., 2005), studied that smoking cessation 

interventions in HIV-positive persons, and smoking 

cessation treatment has not been a priority in HIV Care-

NACP programs. This present research paper aims to 

correlate the health consequences of tobacco use in HIV-

positive on HAART and study the association between 

the treatments of tobacco dependence and smoking 

cessation interventions in them.  

 

II. EQUATION 

Longitudinal descriptive study of sample size of 100 

PLHIV- over 18 years of age  were recruited with written 

consent who meet the inclusion criteria. Past history of 

smoking. , level of interest in quitting & HIV risk factors 

data were collected from direct Interviews and from ART 

records from different government hospitals in Bangalore 

city. Logistic regression and poison probability 

distribution was employed to draw the significant 

inference. 

A. Model Formulation 

I. Logistic regression:  A binary response variable 

“Y” denotes smoking habit in PLHIV; with two 

categories, 1 and 0. Commonly the generic terms- 

smoking and non smoking was used for these two 

outcomes’ X denotes duration of smoking, the following 

model was built 

 

Y= Coded 1 and 0 smoking & non smoking with X1, 

X2...XP   past history of smoking expressed as duration 

(number of years) 
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  ........ (1.10) 

III. POISON DISTRIBUTION 

A random variable X (PLHIV smoking) follows PD, if 

it assumes only non negative value, the probability mass 

function was   

 

Mean & SD of the distribution 

,

The relative risk of smoking was calculated by 2x2 

contingency table. 

 

HIV-

Smoking 

(PLHIV on 

HAART) 

(PLHIV not on 

HAART) 

Yes (1) 
  

No(0) 
  

 
  

By this study design, the margin n+1 ,n+2  are fixed 

numbers and count  n11  n12  are random variables 

having the following distribution. 

,   ) 

Estimated relative risks of HIV smoking was calculated 

by     

Where, 

Hypothesis testing: The predicted risk factors of HIV 

smoking and non smoking was tested by Null hypothesis  

, This is equivalent to 

   

If  is the sample proportion of PLHIV in 

responding to complication at i
th

 Intervals 

  , the test statistics of 

risk factors associated with HIV smoking and non 

smoking was tested by  

, where 

  is distributed with  

Under the testing of null 

hypothesis, , rejects  the null 

hypothesis. 

TABLES AND FIGURES 

Tab (1): Association between duration of smoking and 

outcome of the HAART. 

 

Tab (2): Test of the null hypothesis H0: Y=0.780 (Variable 

Y1) 

Statistic DF Chi-square 

Pr > 

Chi² 

-2 

Log(Likelihood) 1 0.187 0.666 

Score 1 0.523 0.469 

Wald 1 0.194 0.660 

Mean duration of the smoking 6.44±3.33 (IQR 2-18), 

Predicted average 10.64±5.23 

 

Source Value SE 

Wald 

Chi-

Square 

Pr > 

Chi² 

Upper 

CI- 

(95%) 

Lower 

CI- 

(95%) 

Odds 

ratio 

Duration 

of 

smoking 1.569 0.463 11.498 0.001 0.662 2.476 

0.864-

1.09 Outcomes  

-

0.027 0.061 0.194 0.660 

-

0.147 0.093 
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Tab (3): Relative Risk of Smoking and Non Smoking in 

PLHIV on HAART 

 

HIV-

Smoking 

(PLHI

V on 

HAART) 

(PLHI

V not on 

HAART) 

Total 
 

Yes 

(1) 

65 

(a) 

 

22 

(b) 

87 

(a+b

) 

*

* 

P<0.05 

No(0

) 

09 

(c) 

04 

(d) 

13 

(c+d

) 

Total 74 

(a+c) 

26 

(b+d) 

100  

**, Significant at 0.05 level 

Chi-square test (  

 

 

. 

 

87

.83% 

=30.76

% 

=15.38% 

=87.83% 

 

   

Fig (1): Education status  

 

Fig (2): Economic status 

   

Fig (3): Duration of Smoking and HAART out Comes    

         

Fig (4): Specificity and Sensitivity of LR-Model 

 

Fig (5): Standardized Co Efficient Of Smoking and 

Outcomes of HAART 

 

Fig (6): Poison Distribution of Smoking and Non Smoking in 

PLHIV 



 
    
 

ISSN: 2277-3754 
    ISO 9001:2008 Certified 

  International Journal of Engineering and Innovative Technology (IJEIT) 

             Volume 2, Issue 6, December 2012  

 70 

 

Fig (7): Manifestation of OIs   in PLHIV due to smoking 

 

Fig (8): Status of various risk factors in PLHIV  

III. PROOF 

Mean age and mean duration of smoking was 

35.35±6.26, 6.44±3.39 years respectively. Mean base line 

CD4 count at the time of inception of HAART was 

126.63±72.75 micro/dL. Demographic profile of each 

individual patients was recorded ,Fig (1) showed the 

education status; illiterate 46.87%, primary school 

19.50%, Middle school 12.75% ,High school 12.25% 

,PUC 5.50% and college was 3.12 % , Fig(2) showed 

Higher income  8.12% ,Medium income 35.01% and low 

income group was 56.87% .Tab(5) presented the 

prevalence of smoking with respect to geographical 

location ,education and economic  status , urban 

8.13%(P<0.05) ,rural population- 12.49%(P<0.05) 

,Illiterate -13.88% (P<0.05), literate 5.39%(P<0.05) 

,higher income group 4.17%(P<0.05) ,medium income 

5.8% (P<0.05)and lower income group the prevalence 

was high and accounted for 14.46%(P<0.05). Each 

smoker was classified as a non-smoker (13.25%), ex-

smoker (50.67%) or current smoker (36.08%). 

Cumulative exposure to cigarette smoking was measured 

by pack-years, which was calculated by multiplying the 

number of packs of cigarette smoked per day and the 

number of years of smoking. Cumulative cigarette 

consumption was associated with worse lung function 

(p>0.05); however the loss of %FEV1 did not 

accelerate in HIV-positive population compared to the 

general population
6
. Current smokers had higher odds of 

respiratory symptoms than non-smokers, while former 

smokers had the same odds of respiratory symptoms as 

non-smokers OR = 1.0 (95% CI: 0.3, 2.8). Cigarette 

consumption was likely associated with more chronic 

obstructive pulmonary disease (COPD) cases in HIV-

positive population; the smoking cessation  presented in 

Tab (6), physician advise 15(30.00%) (P<0.05), nicotine 

replacement therapy 03(6.00%) (P>0.05), nicotine gum 

04(8.00%) (P>0.05), nicotine inhaler 02(4.00%) 

(P>0.05), nicotine spray 01(2.0%)(P>0.05), nicotine 

patch 02(4.0%) (P>0.05) and pharmacological 

intervention –Buropropion was 05(10.00%) (P<0.05).The 

smoking cessation was strongly associated with quitting 

of smoking in PLHIV and observed chi-square was (5.63 

with 2df). Howeve a larger sample size and longer follow 

up would be needed to estimate the effect of smoking on 

COPD development. Effective smoking cessation 

strategies are required for HIV-positive subjects and 

association of risk factors and smoking is presented in 

Fig(8);Larynx2.30%(P<0.05),Oropharynx1.15%(P<0.05),

Chronicbronchitis4.23%(P<0.05),emphysema 

0.76%(P<0.05),myocardial infarction 1.15% (P<0.05)and 

acute myocardial infarction was 1.53%(P<0.05).The 

opportunistic infections were strongly associated with 

different manifestations and symptoms and is presented 

in Fig(7);  thrush 4.63% (P<0.05),Oral hairy leucoplakia 

2.70%(P<0.05),Bacterial 

pneumonia1.93%(P<0.05),Pnemocystis pneumonia 

1.15% (P<0.05)and HPV was 0.77% (P<0.05). In the 

logistic regression model, the dependent variable was 

smoking status (Smoker/non smoker), respiratory 

symptom (yes/no), respiratory disease (yes/no) and 

subject classification (normal lung function and no 

symptom/abnormal lung function or respiratory 

symptom) in each analysis respectively, and the predictor 

was duration. The results were reported as estimates of 

odds ratio 0.864 (OR) (95% CI 0.662-2.47) in duration, 

dependent variables of smoking habit was (CI95 % -

0.142-0.093) and their p-values P=0.01and 

P=0.660respectively. Nagelkerke R square was reported 

to assess the goodness-of-fit of logistic regression model 

(R
2
=1.42).duration and smoking were strongly associated 

with cardiovascular and OIs risk  (Wald chi-squares 

11.49) (p<0.05).The relative risk of smoking and non-

smoking of PLHIV on HAART was calculated by 2X2 

contingency table, Tab (3) as per the results positive 

predictive value (PPV) was 87.83 %, NPV 30.76 % as 

compared with greater sensitivity (87.83%) and 

specificity (15.38 % ).The present study revealed that 

87.83% on HAART patients had suffered 

complications(P<0.05).The probable  chance of getting 

opportunistic infections and severity of cardiovascular 

complications was observed in Poison distribution fig(6) 

depicted that  77.80 % were likely to acquire CVD and 

OIs The prevalence of smoking in our study group of 

HIV-infected on HAART patients (64.33%) is very high. 

This finding is similar to that found in other studies on 

HIV-infected patients
2
; most of them show higher 

prevalence rates in the HIV-infected population than 

those observed in the general population. The reason for 

this high prevalence is not well known and could be, at 
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least in part, for psychosocial reasons. As far as the 

patients are concerned, these can minimize the negative 

impact that tobacco applies to their health compared to 

the serious and chronic situation of the diagnosis of HIV 

infection [13]. The perception of risk associated with 

tobacco is reduced in HIV-infected smokers [14]. On the 

other hand, the addictive background that many HIV-

infected patients show (i.e. a history of parenteral drug 

addiction) is associated with a higher rate of smoking 

addiction and enables addiction to tobacco. It could also 

be related to a higher degree of impulsiveness [15]. 

Consumption of alcohol is associated with consumption 

of tobacco. Finally, other psychosocial factors such as the 

worry about corporal image [16] in relation to the fear of 

gaining weight, loss of weight (which is often related to 

quitting smoking), the social support perceived [17] and 

more frequent depressive disorder and emotional distress 

could have an influence on these high rates of smoking. It 

could also be that physicians who treat these patients 

place less emphasis on smoking cessation given the 

seriousness of HIV infection and the complexity of its 

treatment [18].However, in recent years the prognosis of 

HIV infection has improved substantially [19]. On the 

other hand, the causes for mortality have been modified 

and CVD reasons play an important role [20]. Smoking 

cessation programmes have also proved to be effective in 

the HIV-infected population, with similar rates of success 

[7]. Nevertheless, the efficacy of smoking cessation 

programmes is supported by evidence and preliminary 

reports suggest that they are also effective in HIV-

infected patients [8]. 

 

IV. CONCLUSION 

Future prospective studies of cessation in HIV-infected 

patients should include a larger sample of patients. This 

would allow us to generalize results, to compare the 

efficacy of different treatments and to analyse factors 

associated with cessation. In addition, longer follow-up of 

these patients would enable us to assess the consolidation 

of cessation. The clinical importance of this problem 

warrants further investigations. Clinicians should 

routinely assess HIV-infected patients’ smoking status 

and readiness to quit. 

 

V. FUTURE LINE OF WORK 
This study can helps to the identification of the barriers 

for quitting of smoking and those who are not interested 

in quitting smoking in the immediate future. The poison 

and logistic regression model can able to study the further 

evaluation of CVD risk factors among HIV infected 

patients.  
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APPENDIX 

 

 

 

 

 

 

 

 

 

Tab (4): Density of poison distribution. 

Tab (5): Prevalence of smoking in various groups according to open interview of PLHIV(N=100). 

SL. Categorical variables Overall 

Prevalence (%) 

P-Value 

01 Urban  8.13 P<0.05 

02 Rural  12.49 P<0.05 

03 Literate  5.39 P>0.05 

04 Illiterate  13.88 P<0.05 

05 Higher  socio economic status 4.17 P>0.05 

06 Medium soio economic  status 5.81 P>0.05 

07 Lower soio economic  status 14.46 P<0.05 

 Pool 64.33 P<0.05 

Lower bound Upper bound Frequency RF Data density Density (Distri) 

0 30 5 0.051 0.002 0.875 

30 60 21 0.212 0.007 0.036 

60 90 11 0.111 0.004 0.018 

90 120 9 0.091 0.003 0.011 

120 150 19 0.192 0.006 0.008 

150 180 11 0.111 0.004 0.006 

180 210 9 0.091 0.003 0.005 

210 240 5 0.051 0.002 0.004 

240 270 6 0.061 0.002 0.003 

270 300 3 0.030 0.001 0.003 
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Tab (6): Different types of smoking cessations (N=50) Demographic features of PLHIV. 

 

 

 

 

 

 

 

 

 

 

 

SL Strategy Efficacy (%) P-Value 

1.  Physicians’ advice  15(30.0%) P<0.05 

2.  Nicotine replacement therapy(NRT)  03(6.0%) P<0.05 

3.  Nicotine gum  04(8.0%) P>0.05 

4.  Nicotine inhaler  02(4.0%) P<0.05 

5.  Nicotine spray  01(2.0%) P>0.05 

6.  Nicotine patch  02(4.0%) P>0.05 

7.  Pharmacology intervention-  Bupropion  05(10.0%) P<0.05 


