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INTRODUCTION 

The World Health Organization has set a goal to bring 

annual TB incidence to less than 1 case per million by 

2050.
1
 Although the current approach to TB control 

focuses on case detection and treatment, recent studies 

suggest that this strategy might not be sufficient to 

achieve this goal and it may also be necessary to reduce 

risk factors that contribute to the occurrence of 

tuberculosis infection and/or disease.
2,3 

The risk factors 

for tuberculosis consist of epidemiological triad of agent, 

host and environment. The agent being the tubercle 

bacilli, a susceptible person as a host and an environment 

ABSTRACT 

 

Background: Although the current approach to TB control focuses on case detection and treatment, recent studies 

suggest that this strategy might not be sufficient to achieve this goal and it may also be necessary to reduce risk 

factors that contribute to the occurrence of tuberculosis infection and/or disease. Such risk factors may act at one of 

several steps in the natural history of the disease. The life time risk of breaking down to disease among those infected 

with TB is 10–15%, which gets increased to 10% per year amongst those co-infected with HIV. Other determinants 

such as diabetes mellitus, smoking tobacco products, alcohol abuse and malnutrition also increase the risk of 

progression from infection to TB disease.  

Methods: The study was conducted on new smear positive patients registered under Directly observed treatment, 

short course (DOTS) in two Treatment Units (TUs) present in Amritsar city. The patients were enquired about their 

socio-demographic profile, family history, occupational history and associated co-morbidities and addictions. Data 

management and analysis was done by using Microsoft excel and SPSS version 17.00.   

Results: Out of 250 patients, 149 (59.6%) were males and 101(40.4%) were females. Male preponderance, with male 

to female ratio of 1.5:1 was seen. Out of the total 250 cases, 7.2% of the cases had associated diabetes mellitus, 1.2 % 

had hypertension and only 1 case was of asthma. While enquiring for addictions, it was observed that 28.8% of the 

cases were alcoholic, 17.2% were smokers, 8% had the habit of tobacco chewing and 6% were drug abusers. 

Favourable outcome was significantly higher in non-addicted cases while presence of co-morbidities was found to 

have no effect on the treatment outcome.  

Conclusions: In the present study, it was observed that favourable outcome was significantly associated with the 

absence of addictions. So, it is concluded that prevention of tuberculosis should include effective screening especially 

among high risk groups in order to ensure early detection and aggressive treatment.  

 

Keywords: Addictions, Co-morbidities, DOTS, Tuberculosis 

1
Department of Community Medicine, Sri Guru Ram Das Institute of Medical Sciences and Research, Amritsar, 

Punjab, India 
2
District TB Officer, Amritsar, Punjab, India 

  

Received: 25 October 2016 

Accepted: 26 November 2016 

 

*Correspondence: 

Dr. Manisha Nagpal, 

E-mail: manishaspm@gmail.com 

 

Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under 

the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial 

use, distribution, and reproduction in any medium, provided the original work is properly cited. 

DOI: http://dx.doi.org/10.18203/2394-6040.ijcmph20164721 



Nagpal M et al. Int J Community Med Public Health. 2017 Jan;4(1):110-114 

                                        International Journal of Community Medicine and Public Health | January 2017 | Vol 4 | Issue 1    Page 111 

which allows the bacilli to survive and transfer from one 

host to another. Such risk factors may act at one of 

several steps in the natural history of the disease. The life 

time risk of breaking down to disease among those 

infected with TB is 10–15%, which gets increased to 10% 

per year amongst those co-infected with HIV.
4 

Other 

determinants such as diabetes mellitus, smoking tobacco 

products, alcohol abuse and malnutrition also increase the 

risk of progression from infection to TB disease.
 

In terms of treatment outcome, studies in Ethiopia have 

identified indicators for poor TB treatment outcome as 

being a male, aged above 40 years old, unemployment, 

and alcohol addiction.
5,6

 In addition, immunosuppression, 

mainly due to diabetes, human immunodeficiency virus 

(HIV) infection, and smoking have been linked to a 

higher risk of developing TB and having a poorer 

treatment outcome compared to the normal population.
7,8

 

Other causes of immunosuppression associated with TB 

are hepatitis C infection, COPD (chronic obstructive 

pulmonary disease) and malignancy.
9
  

This study was conducted to establish the relationship 

between co-morbidities and addictions among TB 

patients and their treatment outcome. The study 

investigates the basis for aggressive intervention and 

health policies among those with high risk of developing 

TB, and a baseline for further research on this area in the 

future. 

METHODS 

The study was conducted on newly identified smear-

positive patients registered under directly observed 

treatment, short course (DOTS) in two treatment units 

(TUs) present in Amritsar city, Punjab, India: the Chest 

and TB Hospital and the Civil Hospital. A predesigned 

and pretested pro forma was administered to the subjects 

after taking their consent. Approval of college ethical 

committee was granted at the time of the submission of 

the plan of the study.  

On the basis of the quarterly reports of both the TUs and 

by the expected incidence of new smear-positive (NSP) 

cases in the northern zone of India, which is 95/lac 

population/year, a quota of 250 cases was affixed. (As 

population covered by the two TUs is approximately 11 

lac, the expected NSP cases in a year comes around 1045 

and expected cases in a quarterly cohort is around 250.) 

Thus, the study sample consisted of 250 NSP cases that 

were enrolled from December 1, 2009, to February 28, 

2010. The study period was extended till the projected 

number was achieved. NSP patients aged more than 15 

years were included in the study. Patients with extra PTB 

and smear-negative TB patients were excluded. 

The patients were enquired about their socio-

demographic profile, family history, occupational history 

and associated co-morbidities and addictions.  

Associated co-morbidities- included history of diabetes, 

hypertension or asthma 

Addictions- included smoking, alcoholism, tobacco 

chewing, drug abuse or others. 

Smoker: who smokes at least one bidi or cigarette per 

day. 

Alcoholic: A person characterized by some loss of 

control over drinking, with habituation or addiction to the 

drug alcohol, or causing interference in any major life 

function like health, job, family or friends.
10

  

For statistical analysis, outcomes were divided in two 

categories: 

 Favourable Outcome (F.O.) - included cured and 

treatment completed 

 Unfavourable Outcome (U.O.) – included failure, 

defaulted, transferred out and died. 

Data management and analysis was done by using 

Microsoft excel and SPSS version 17.00. Mantel Hanzel 

Odds Ratio (OR) and 95% CI were calculated for 

dichotomous variables  

RESULTS 

This study was carried out on 250 newly diagnosed 

smear-positive PTB cases registered under two TUs 

present in Amritsar city, Punjab, India. The total sample 

consisted of 149 (59.6%) male and 101 (40.4%) female 

patients. It was observed that majority (94.8%) of the 

cases belonged to economically productive age group of 

15–59 years. 

Table 1 shows that out of the total 250 cases, 7.2% of the 

cases had associated diabetes mellitus, 1.2 % had 

hypertension and only 1 case was of asthma. While 

enquiring for addictions, it was observed that out of the 

total cases, 28.8% of the cases were alcoholic, 17.2% 

were smokers, 8% had the habit of tobacco chewing and 

6% were drug abusers. 

Table 1: Distribution of cases according to the co-

morbidities and addictions present in the cases. 

 

Co- morbidities 
No. of cases  

(n = 19*) 
Percentage  

Diabetes Mellitus 18 7.2 

Hypertension 3 1.2 

Asthma 1 0.4 

Addictions 
No. of cases  

(n = 94*) 
Percentage  

Smoking 43 17.2 

Alcoholism 72 28.8 

Tobacco chewing 20 8.0 

Drug abuse 15 6.0 

*Total exceeds n due to multiple responses. 
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Perusal of Table 2 reveals that cure rate was almost same 

i.e. 84% in cases with the co-morbidities or cases without 

co-morbidities. Death rate was 5.3% in cases with 

associated co-morbidities while it was 3.9% in cases 

without co-morbidities. Presence of co-morbidities was 

found to have no effect on the treatment outcome. 

 

Table 3 shows that cure rate was less i.e. 76.6% in cases 

who were addicted while it was 88.5% in cases who were 

not addicted. Failure rate (7.4%) and default rate (6.4%) 

was also more in addicted cases as compared to non- 

addicted having failure and default rates of 3.8%. Death 

rate was 5.3% in addicted cases while it was 3.2% in non- 

addicted cases. Favourable outcome was significantly 

higher in non-addicted cases (p = 0.023). 

 

Table 2: Distribution of cases showing the relation of co-morbidities with the outcome. 

 

Outcome 

Co-morbidities  

Total 

n = 250 

No.  Col% 

Significance* 
Absent 

n = 231 

No.    Col% 

Present 

n = 19 

No.  Col% 

Cured 

Row% 

194 (84.0) 

{92.4} 

16 (84.1) 

{7.6} 

210 (84.0) 

{100.0} 

 

 

 

 

OR =0.98, 

95% CI = 0.27- 3.55 

p = 0.981 

Treatment completed 

Row% 

1 (0.4) 

{100.0} 

0 (0) 

{0} 

1 (0.4) 

{100.0} 

Failure 

Row% 

12 (5.2) 

{92.3} 

1(5.3) 

{7.7} 

13 (5.2) 

{100.0} 

Defaulted 

Row% 

11 (4.8) 

{91.7} 

1 (5.3) 

{8.3} 

12 (4.8) 

{100.0} 

Transferred out 

Row% 

4 (1.7) 

{100.0} 

0 (0) 

{0} 

4 (1.6) 

{100.0} 

Died 

Row% 

9 (3.9) 

{90.0} 

1 (5.3) 

{10.0} 

10 (4.0) 

{100.0} 

* According to F.O. and U.O. 

 

Table 3: Distribution of cases showing the relation of addictions with the outcome. 

*According to F.O. and U.O. 

 

 

 

DISCUSSION 

The present study shows that out of the total 250 cases 

under study, co-morbidities were present in only 19 

(7.6%) cases. This could be attributed to the fact that 

80.4% of the cases in our study are 15-45 years old and 

co-morbidities are usually present in higher age group.  

Rawat et al in their study on clinico-radiological profile 

of new smear positive pulmonary TB cases among young 

adult and elderly people in a tertiary hospital in Dehradun 

reported that elderly patients had a higher number of co-

morbidities like diabetes mellitus, hypertension and 

malignancy.
11

   

Table 2 shows that presence of co-morbidities did not 

alter the treatment outcome in cases on DOTS. In an 

evaluation study conducted by Balasubramanian et al at 

TRC Chennai, it was concluded that Category I regimen 

recommended for all NSP cases under RNTCP is 

Outcome 

Addictions      

Total 

n = 250 

No.   Col% 

Significance* 
Absent 

n = 156 

No.   Col% 

Present 

n = 94 

No.   Col% 

Cured 

Row% 

138 (88.5) 

{65.7} 

72 (76.6) 

{34.3} 

210 (84.0) 

{100.0} 

 

 

 

 

OR = 2.21, 

95% CI =  

1.11 – 4.40 

p = 0.023 

Treatment completed 

Row% 

0 (0) 

{0} 

1 (1.1) 

{100.0} 

1 (0.4) 

{100.0} 

Failure 

Row% 

6 (3.8) 

{46.2} 

7 (7.4) 

{53.8} 

13 (5.2) 

{100.0} 

Defaulted 

Row% 

6 (3.8) 

{50.0} 

6 (6.4) 

{50.0} 

12 (4.8) 

{100.0} 

Transferred out 

Row% 

1 (0.7) 

{25.0} 

3 (3.2) 

{75.0} 

4 (1.6) 

{100.0} 

Died 

Row% 

5 (3.2) 

{50.0} 

5 (5.3) 

{50.0} 

10 (4.0) 

{100.0} 
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effective in the treatment of TB patients with DM despite 

poor control of diabetes. 
12

 

 Another study by Kim et al in South Korea reported that 

there was no difference in the treatment outcome 

response and adverse effect in elderly tuberculosis 

patients with immune-compromising co-morbidities 

compared to those without them.
13

 

In the present study it was observed that addictions were 

observed in 94 (37.6%) cases out of which 28.8% were 

alcoholic, 17.2% smokers, 8% had the habit of tobacco 

chewing and 6% were drug abusers. A study in Orissa 

reported that 58.7% of the patients had addiction to any 

form of tobacco, smoking was present in 26.3% of male 

patients and alcohol was noted among 22.4% of the study 

population.
14

  

Researchers from the Centres for disease control and 

prevention (CDC) have found that roughly one in five 

people with TB in the US reported abusing alcohol or 

other drugs, making addiction the leading risk factor for 

the disease. The study also reported that those with 

addiction problems were more contagious than those not 

using drugs.
15

 

A study by Lin et al on association between tobacco 

smoking and active TB in Taiwan reported that smoking 

was associated with two fold increased risk of 

tuberculosis.
16

  

A study Vasantha et al in Tiruvallur district, South India 

showed that among total patients registered under DOTS 

31% cases were alcoholic.
17

  

Table 3 shows that favourable outcome was significantly 

higher (p = 0.02) in those cases who were not addicted 

(88.5%) as compared to those with addictions (77.7%). 

Also failure rate (7.4%), defaulter rate (6.4%) and death 

rate (5.3%) were higher in addicted patients as compared 

to non-addicted. 

In a study on new smear positive patients registered for 

treatment in two consecutive quarters at National 

Tuberculosis Institute, Bangalore concluded that 

alcoholism was significantly associated with default.
18

  

Another survey conducted by Diel and Niemann on 

outcome of tuberculosis treatment in Hamburg, Germany 

showed that the risk of treatment interruption was six 

times higher among alcoholics and five times higher 

among drug abusers.
19

 

CONCLUSION  

In the present study it was observed that co-morbidities 

were present in 7.6% and addictions in 37.6% of the total 

cases. The favourable outcome was significantly 

associated with the absence of addictions (OR = 2.21, p = 

0.023). So, it is concluded that prevention of tuberculosis 

should include effective screening especially among high 

risk groups in order to ensure early detection and 

aggressive treatment. 

ACKNOWLEDGEMENTS 

We are thankful to District TB Officer, Amritsar and staff 

at TB hospital and civil hospital for helping us during the 

study. Also we are grateful to all the patients, for their 

kind and affectionate attitude and cooperation. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. Shih YT, Hung YT, Chang HS, Liu JP, Lin HS, 

Chang MC, Chang FC, Hsiung C, Wu SL. The 

design, contents, operation and the characteristics of 

the respondents of the 2001 National Health 

Interview Survey in Taiwan. Taiwan Journal of 

Public Health. 2003;22:419-30. 

2. Lienhardt C. From exposure to disease: The role of 

environmental factors in susceptibility to and 

development of tuberculosis. Epidemiol Rev. 

2001;23:288-301. 

3. Rieder HL. Epidemiologic basis of tuberculosis 

control. Paris: International Union Against 

Tuberculosis and Lung Disease; 1999. 

4. Kumar R and Behera D. Editorial: Smoking and 

Tuberculosis. Indian J Tuberc. 2012;59(3):125-9. 

5. Berhe G, Enquselassie F, Aseffa A. Treatment 

outcome of smear-positive pulmonary tuberculosis 

patients in Tigray Region, Northern Ethiopia. BMC 

public health. 2012;12(1):537. 

6. Muñoz-Sellart M, Cuevas LE, Tumato M, Yassin 

MA. Factors associated with poor tuberculosis 

treatment outcome in the Southern Region of 

Ethiopia. International J Tuberculosis and Lung 

Disease. 2010;14(8):973-9. 

7. Dye C, Lönnroth K, Jaramillo E, Williams BG, 

Raviglione M. Trends in tuberculosis incidence and 

their determinants in 134 countries. Bulletin of the 

World Health Organization. 2009;87(9):683-91. 

8. Bhattacharya MK, Naik TN, Ghosh M, Jana S, 

Dutta P. Pulmonary tuberculosis among HIV 

seropositives attending a counseling center in 

Kolkata. Indian J public health. 2011;55(4):329-31. 

9. Sbrana E, Grise J, Stout C, Aronson J. Co- 

morbidities associated with tuberculosis in an 

autopsy case series. Tuberculosis. 2011;91:S38-42. 

10. James RE, Davis S. Definition of Alcoholism: 

Alcoholism and other drug problems. Free Press; 

1996. 

11. Rawat J, Sindhwani G, Juyal R. Clinico-radiological 

profile of new smear positive tuberculosis cases 

among young adult and elderly people in a tertiary 



Nagpal M et al. Int J Community Med Public Health. 2017 Jan;4(1):110-114 

                                        International Journal of Community Medicine and Public Health | January 2017 | Vol 4 | Issue 1    Page 114 

care hospital at Dehradun (Uttarakhand). Indian J 

Tuberc. 2008;55(2):84-90. 

12. Balasubramanian R, Ramanathan U, Thyagrajan K, 

Ramachandran R, Rajaram K, Bhaskar D, et al. 

Evaluation of an intermittent six month regimen in 

new smear positive tuberculosis patients with 

diabetes mellitus. Indian J Tuberc. 2007;54:168-76. 

13. Kim SY, Kang JS, Lee SM, Yim JJ, Yoo CG, Kim 

YW, et al. Treatment outcome and adverse effect in 

elderly tuberculosis patients according to co-

morbidities. Chest. 2009 [Cited 2016 Oct 2].  

14. Mohrana PR, Statapathy DM, Sahani NC, Behera 

TR, Jena D, Tripathi RM. An analysis of treatment 

outcome among tuberculosis patients put under 

DOTS at a tertiary level health facility of Orissa. J 

Community Med. 2009;5(2).  

15. Reuters Health. Drug use is the biggest risk factor 

for tuberculosis in US. The Partnership at 

Drugfree.org. 2009 [Cited 2016 Oct 2].  Available 

from: http:/ www.drugfree.org/join - 

together/addiction/study-says. 

16. Lin HH, Ezzati M, Chang HY, Murray M. 

Association between tobacco smoking and active 

TB in Taiwan- A prospective cohort study. 

American J Respiratory and Critical Care Medicine. 

2009;180:475-80. 

17. Vasantha M, Gopi PG, Subramani R. Survival of 

tuberculosis patients treated under DOTS in a rural 

TU, South India. Indian J Tuberc. 2008;55:64-9. 

18. Vijay S, Kumar P, Chauhan LS, Vollepore BH, 

Kizhakkethil UP, Rao GS. Risk factors associated 

with default among new smear positive tuberculosis 

patients treated under DOTS in India. PLoS One. 

2010;5(4):e10043.  

19. Diel R, Niemann S. Outcome of tuberculosis 

treatment in Hamburg: A survey, 1997 – 2001.The 

Int J Tub and Lung Dis. 2003;7:124-31. 

 

 

 

 

 

 

 

 

 

 

Cite this article as: Nagpal M, Devgun P, Chawla N. 
Co-morbidities and addictions affecting treatment 

outcome in new smear positive cases in Amritsar city, 

Punjab, India. Int J Community Med Public Health 

2017;4:110-4. 


