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Abstract

Setting—Tuberculosis (TB) is the most common HIV-related opportunistic infection and AIDS-

related death. TB often affects those from low socio-economic background.

Objective—This matched case-control study was designed to assess socio-economic 

determinants of TB in HIV-infected patients in Asia.

Design—HIV-positive-TB-positive cases were matched to HIV-positive-TB-negative controls 

according to age, sex and CD4 cell count. A socio-economic questionnaire consisting of 23 

questions including education level, employment, housing and substance use, was distributed. 

Socio-economic risk factors for TB was analysed using conditional logistic regression analysis.

Results—A total of 340 patients (170 matched pairs) were recruited, with 262 (77.1%) matched 

on all three criteria. Pulmonary TB was the predominant type (115, 67.6%). The main risk factor 

for TB was not having university level education (OR=4.45, 95%CI (1.50-13.17), p=0.007). 

Burning wood or coal regularly inside the house and living in the same place of origin were 

weakly associated with TB diagnosis.

Conclusions—Our data suggests that lower socio-economic status is associated with increased 

risk of TB in Asia. Integrating clinical and socio-economic factors into the treatment of HIV may 

help in the prevention of opportunistic infections and disease progression.
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INTRODUCTION

There were an estimated 10.4 million new cases of tuberculosis (TB) worldwide in 2015, of 

which people living with HIV accounted for 1.2 million (11%). Six countries, three of which 

are in the Asia-Pacific (India, Indonesia and China), accounted for 60% of new TB cases (1). 

TB is the most common HIV-related opportunistic infection and AIDS-related death (2). The 

management of HIV and TB co-infection is challenging and often associated with poorer 

treatment outcomes (3) due to their profound effects on the immune system.

It is recognised that low socio-economic background can contribute to the increased risk of 

TB and unfavourable TB treatment outcomes (4–6). In sub-Saharan Africa, being single, low 

education, unemployment, low income, poverty, smoking, and alcohol use were shown to be 

associated with TB (7, 8).There are currently few data on the effects of socio-economic risk 

factors for TB in HIV-infected patients in Asia. A Taiwanese study reported HIV-negative 

patients with lower income levels were at significant risk of having recurrence of TB (9). 

Furthermore, a Malaysian study found that one fifth of TB patients registered in the national 

registry in 2012 had unfavourable outcomes. Lower education levels and HIV infection were 

found to be significant predictors of poor treatment outcomes (10). A study investigating the 

Jiamsakul et al. Page 2

Int J Tuberc Lung Dis. Author manuscript; available in PMC 2018 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



risk of TB diagnosis after recruitment into the TREAT Asia HIV Observational Database 

(TAHOD) reported TB incidence of 1.98 per 100 person-years of follow-up with younger 

age, lower CD4 cell count, antiretroviral therapy (ART) duration, and living high TB burden 

countries being significantly associated with the diagnosis of TB (11). Additionally, it was 

found that delayed ART initiation after TB therapy did not affect mortality rates in TAHOD 

patients (12).

This matched case-control study consisted of two sub-studies: (i) to conduct a detailed 

survey and assessment of socio-economic risk factors for TB diagnosis in HIV-infected 

patients in Asia; and (ii) to determine TB treatment outcomes and the development of 

multidrug resistant TB. In this particular sub-study, we report results from sub-study (i) with 

the hypothesis that TB diagnoses would be more common in patients with a range of social 

and economic pressures that impact health, including education level, employment, housing 

and substance use.

METHODS

Case-control selection

TAHOD is a prospective adult HIV cohort that collects clinical information on patients 

attending HIV care at urban referral sites across 12 countries in Asia. Patients were recruited 

into the study between 2012–2014 if they were ART naïve HIV-infected and receiving care 

at one of the participating TAHOD (13) sites. Consecutive new TB cases were enrolled after 

a diagnosis (not recurrence) of pulmonary or extra-pulmonary localisation or both, 

confirmed by either a positive Acid-Fast Bacilli (AFB) smear microscopy of any clinical 

specimen other than stool, or positive culture and identification of mycobacteria of the 

tuberculosis-complex specimen, or positive polymerase chain reaction (PCR) -based 

detection and identification of mycobacteria of the tuberculosis-complex from any clinical 

specimen. As the World Health Organization (WHO) recommends systematic screening for 

TB in HIV-positive patients (1), bias due to access to TB testing and treatment would be 

limited.

TB-negative controls were selected based on medical record information showing a normal 

chest x-ray within the past six months; the absence of symptoms suggestive of TB, 

including, cough, fever, unexplained weight loss and night sweats; no prior TB diagnosis; 

and no prior TB prophylaxis.

Matching

The control patients were expected to be matched 1:1 to TB cases on sex, age (+/− five 

years) and CD4 count (by strata: 0–100, 101–200, >200 cells/μL). However, due to difficulty 

in acquiring appropriate TB-negative controls with the required matching categories, we 

allowed for mismatches in any of the three criteria.
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Socio-economic questionnaire

All TB cases and control patients were required to complete the study questionnaire, 

consisting of 23 questions. To ensure that the forms were filled correctly, patients were 

asked to complete the questionnaire with the study staff.

Statistical analyses

Due to incomplete case-control matching, socio-economic risk factors for TB, obtained from 

the questionnaire, were assessed using matched and unmatched logistic regression. The 

matched (conditional) logistic regression was analysed by including only the pairs that were 

matched on all three categories (age, sex, and CD4 count). A sensitivity analysis was 

performed by fitting unmatched logistic regression on all patients, adjusting for age and CD4 

count due to incomplete matching on these variables. As this sub-study focused specifically 

on socio-economic determinants, no other clinical characteristics were included in the 

analyses. Smoking as a risk factor was not fitted in the multivariate model due to concerns 

regarding causality relationship with TB. Comparison of proportions was conducted using 

chi-squared or Fisher’s exact test. Regression models were fitted using backward stepwise 

procedures. Factors significant in univariate analysis at p<0.10 were included in the 

multivariate analysis. Factors with p<0.05 in the final multivariate model were considered 

statistically significant.

Ethics approvals were obtained from UNSW Sydney Ethics Committee, and respective local 

ethics committees of all participating sites, the data management and biostatistical centre 

(UNSW Sydney Ethics Committee), and the coordinating centre (TREAT Asia/amfAR). A 

written informed consent was obtained from the participants. All data management and 

statistical analyses were performed using SAS software version 9.4 (SAS Institute Inc., 

Cary, NC, USA) and Stata software version 14.2 (Stata Corp., College Station, TX, USA).

RESULTS

A total of 340 HIV-infected patients (170 matched pairs) were recruited from China, Hong 

Kong SAR, Indonesia, Malaysia, the Philippines, Singapore, Taiwan, Thailand and Vietnam. 

Of 340 patients, 262 (131 matched pairs, 77.7%) were matched on all three criteria (sex, age 

and CD4 count), 16 (8 matched pairs, 4.7%) were matched on sex and age only, 50 (25 

matched pairs, 14.7%) were matched on sex and CD4 only, 2 (1 matched pair, 0.6%) were 

matched on age and CD4 only, and 10 (5 matched pairs, 2.9%) were matched on sex only. 

Table 1 shows the demographics of the included patients according to the matching 

characteristics. Overall, the median age at enrolment was 33 years (interquartile range 

(IQR): 29–38). There were 284 (83.5%) males, and more than half (58.2%) had a CD4 cell 

count of ≤50 cells/μL at enrolment. The median CD4 cell count was 43 cells/μL (IQR: 14–

109). Of the TB cases, 115 (67.6%) were diagnosed with pulmonary TB, 25 (14.7%) had 

extra- pulmonary TB, and 30 (17.6%) had both.

The questionnaire each participant was asked to complete is presented in Table 2. Two 

patients did not complete the questionnaire. Overall, almost 50% of patients were married. 

More than half lived in urban areas in a 2–4 persons household, had high-school education 
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level and were in full time employment at the time of enrolment. Most patients reported 

having electricity, refrigerator, television and telephone available in their homes. 

Approximately 70% have ever smoked, 8% drank alcohol every day and 25% have ever 

injected drugs. Sixty-seven percent have never been vaccinated against TB or did not know 

their vaccination status.

Table 3 shows socioeconomic risk factors associated with being diagnosed with TB in the 

patient group who were matched on all three criteria. In univariate analysis, living in rural 

areas (p=0.064), place of origin (p=0.021), highest education level (p=0.002), occupation 

(p=0.021), wood/coal burning (p=0.024) were associated with having TB. Here it can be 

seen that when unadjusted, those who previously smoked were more likely to have TB 

compared to those who were current smokers (Odds ratio (OR) = 2.07, 95% confidence 

interval (CI) 1.02–4.21, p=0.045). We believe that these counter-intuitive results may 

indicate cause-and-effect relationship between smoking and TB. It is plausible that early 

symptoms of TB prior to diagnosis would lead to smoking cessation. To avoid 

misinterpretation, we excluded smoking from the multivariate model in both the main and 

sensitivity analyses.

The final multivariate model in Table 3 were adjusted for place of origin, education level, 

and wood burning. We have included place of origin and wood burning in the regression 

model due to its weak association with TB. Our matched analysis shows that patients who 

did not reach university level education were more likely to have TB (OR=4.45, 95% CI 

(1.50–13.17), p=0.007), compared to those who had attended university. Patients who moved 

from another province showed almost 50% odds reduction (OR=0.53, 95% CI (0.27–1.02), 

p=0.058) compared to patients who were originally from the same area. Those who did not 

burn wood or coal regularly inside the home were also less likely to be diagnosed with TB 

(OR=0.43, 95% CI (0.18–1.07), p=0.070), compared to those who did. No other factors were 

statistically significant.

We performed a sensitivity analysis (Table 4) by including all 340 patients using unmatched 

logistic regression. We have also included age and CD4 cell count in the regression analysis, 

as patients were not fully matched on these two criteria. Similar to the matched analysis, 

living in rural areas (p=0.065), place of origin (p=0.082), highest education level (p=0.001), 

employment (p=0.024), occupation (p=0.010), wood/coal burning (p=0.007), and smoking 

status were associated with having TB in the univariate analysis. In the multivariate 

regression, controlling for age and CD4, not having university level education was 

associated with TB (OR=2.11, 95% CI (1.24–3.61), p=0.006), and not being exposed to 

regular wood/coal burning at home significantly reduced the chance of being diagnosed with 

TB (OR=0.34, 95% CI (0.14–0.79), p=0.013).

DISCUSSION

In summary, the study recruited a total of 340 patients with 170 matched case-control pairs. 

Of these, 77% were successfully matched on all criteria. Among the TB cases, the majority 

had pulmonary TB. A set of questionnaire was distributed to each participant, with 99% 

completion rate. The majority were married, living in urban areas and had full-time 
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employment. In the matched pair analysis, having education below university level 

significantly increased the chance of having TB, while place of origin and wood/coal 

burning showed weak associations. In the un-matched analysis, education level and wood/

coal burning were significant risk factors for TB.

Socio-economic factors have continued to contribute to TB incidences in both resource-rich 

and resource-poor settings. In resource-rich settings, social-economic characteristics of TB 

can differ between those who are migrants and those who are native to the country (14). In 

Asia, social-determinants of TB often include unemployment, co-habitation with TB 

infection, poverty, and other risk factors known to be associated with TB (15–18). The 

results from our main and sensitivity analyses indicate that education level was an important 

socio-economic risk factor for TB. The majority of our patients were high school educated 

but did not complete university. Approximately 10% were primary school leavers. The 

association of low education status and TB has been documented in many settings (19, 20). 

It was estimated that one third of the population in South-east Asia lived below the poverty 

line. Families living in poverty usually prefer their children to work for an income rather 

than attending school (21). Education is not often seen as an urgent priority for these 

families. In India, it has been reported that the main reason for dropping out of school for 

boys and girls was due to financial reasons (22). The lack of proper education, in turn, can 

lead to further poverty. For HIV-infected patients, the prolonged duration of the disease and 

the associated stigma can lead to job losses and the need to sell family assets (23). Without 

good education background, HIV-infected patients in resource-limited settings may become 

stuck in the vicious poverty cycle, which could subsequently increase the risk of contracting 

TB.

Using biomass fuels (wood, charcoal, etc.) in open fires or stoves exposes the household 

occupants to extremely high levels of indoor air pollution which could lead to a range of 

illnesses including stroke, chronic obstructive pulmonary disease and lung cancer (24). 

There is evidence from various studies suggesting that indoor air pollution, caused by usage 

of biomass fuels, can increase the risk of TB (25, 26). This increased risk was also evident in 

our study. Furthermore, our study also shows that there was a weak association between 

patients who were currently living in their place of origin and TB, compared to patients who 

have moved from another province. It is known that migrants from high TB-burden 

countries are at increased risk of TB (27). However, we suspect that the HIV-positive 

patients in our study group who internally migrated from another province, may have been 

in better physical health compared to those who have stayed or returned home (28), and 

therefore were less susceptible to contracting TB.

Smoking is another risk factor widely known to be associated with TB and can ultimately 

worsen the cure rates compared to non-smokers (29, 30). A case-control study investigating 

the effects of smoking on TB in HIV-infected patients in South Africa reported increased 

risks of acquiring TB in current and former smokers compared to those who had never 

smoked (31). Our unadjusted analysis, however, found that previous smokers who had 

ceased smoking were more likely to have TB compared to current smokers. We believe this 

could be explained by the perceived health-risks and the motivation to quit. Patients who 

experience a smoking-related illness may have a greater risk perception that increases the 
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awareness of the harmful nature and detrimental effects of smoking on health (32). A 

intervention study on smoking cessation in rural China reported that more than half of 

current smokers with TB reported abstinence in cigarette smoking during the study(33). 

Therefore, the effects of smoking in our study should be interpreted with this in mind.

Over 50% of our patients were enrolled with a pre-ART CD4 cell count of ≤50 cells/μL. 

This indicates that HIV-infected patients in Asia continue to be diagnosed and/or present at 

advanced stages of HIV disease, despite WHO recommendations for earlier ART initiation. 

We expect the proportion of patients initiating ART with low CD4 cell count to decrease 

over time as countries adopt HIV “test and treat” strategies(34). However, more resources 

should be allocated towards improved HIV case finding and prompt initiation of HIV 

treatment.

The limitations of the study include the non-strict nature of the matching of the cases and 

controls. There was unexpected difficulty in obtaining HIV-positive-TB-negative controls 

with low CD4 cell counts across participating sites. We therefore broadened our search 

criteria by allowing matching in any of the age, sex and CD4 count category. Another 

limitation was that we were not able to adjust for other clinical characteristics of the 

patients, other than age and CD4 cell count in the unmatched analysis. The aim of the 

protocol was to specifically assess the socio-economic determinants of TB, and therefore 

other HIV-related measurements were not collected. Lastly, the heterogeneity of our study 

sites may lead to unobserved confounding. As our patients were matched within the same 

site, we believe this confounding would be minimised.

CONCLUSIONS

Our results are broadly consistent with the increased risk of TB in lower socio-economic 

background. Patients in this group should be closely monitored for early diagnosis and 

treatment. The interconnected relationship between HIV infection, TB co-infection and 

socio-economic factors suggests that the integration of socio-economic parameters into the 

management of HIV infection is crucial in optimising treatment outcomes and prolonging 

survival.

Acknowledgments

This study is an initiative of TREAT Asia, a program of amfAR, The Foundation for AIDS Research, with support 
from the U.S. National Institutes of Health’s National Institute of Allergy and Infectious Diseases, the Eunice 
Kennedy Shriver National Institute of Child Health and Human Development, and the National Cancer Institute, as 
part of the International Epidemiology Databases to Evaluate AIDS (IeDEA; U01AI069907). The Kirby Institute is 
funded by the Australian Government Department of Health and Ageing, and is affiliated with the Faculty of 
Medicine, UNSW Sydney. The content of this publication is solely the responsibility of the authors and does not 
necessarily represent the official views of any of the governments or institutions mentioned above.

References

1. World Health Organization. Global Tuberculosis Report. 2016. [Available from: http://apps.who.int/
iris/bitstream/10665/250441/1/9789241565394-eng.pdf?ua=1.

2. Pawlowski A, Jansson M, Skold M, Rottenberg ME, Kallenius G. Tuberculosis and HIV co-
infection. PLoS pathogens. 2012; 8(2):e1002464. [PubMed: 22363214] 

Jiamsakul et al. Page 7

Int J Tuberc Lung Dis. Author manuscript; available in PMC 2018 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://apps.who.int/iris/bitstream/10665/250441/1/9789241565394-eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/250441/1/9789241565394-eng.pdf?ua=1


3. Tiberi S, Carvalho AC, Sulis G, Vaghela D, Rendon A, Mello FC, et al. The cursed duet today: 
Tuberculosis and HIV-coinfection. Presse Med. 2017

4. Di Gennaro F, Pizzol D, Cebola B, Stubbs B, Monno L, Saracino A, et al. Social determinants of 
therapy failure and multi drug resistance among people with tuberculosis: A review. Tuberculosis 
(Edinb). 2017; 103:44–51. [PubMed: 28237033] 

5. Prado TN, Rajan JV, Miranda AE, Dias ED, Cosme LB, Possuelo LG, et al. Clinical and 
epidemiological characteristics associated with unfavorable tuberculosis treatment outcomes in TB-
HIV co-infected patients in Brazil: a hierarchical polytomous analysis. Braz J Infect Dis. 2016

6. Wu J, Dalal K. Tuberculosis in Asia and the pacific: the role of socioeconomic status and health 
system development. Int J Prev Med. 2012; 3(1):8–16. [PubMed: 22355472] 

7. Saidu IA, Nasir Z, Goni BW. Social determinants of tuberculosis in sub-Saharan Africa: A 
systematic review. Global Journal of Medicine and Public Health. 2014; 3(4)

8. Mitku AB, Dessie ZG, Muluneh EK, Workie DL. Prevalence and associated factors of TB/HIV co-
infection among HIV Infected patients in Amhara region, Ethiopia. African Health Sciences. 2016; 
16(2):588–95. [PubMed: 27605976] 

9. Hung CL, Chien JY, Ou CY. Associated factors for tuberculosis recurrence in Taiwan: a nationwide 
nested case-control study from 1998 to 2010. PLoS One. 2015; 10(5):e0124822. [PubMed: 
25932917] 

10. Liew SM, Khoo EM, Ho BK, Lee YK, Mimi O, Fazlina MY, et al. Tuberculosis in Malaysia: 
predictors of treatment outcomes in a national registry. The international journal of tuberculosis 
and lung disease: the official journal of the International Union against Tuberculosis and Lung 
Disease. 2015; 19(7):764–71.

11. Zhou J, Elliott J, Li PC, Lim PL, Kiertiburanakul S, Kumarasamy N, et al. Risk and prognostic 
significance of tuberculosis in patients from The TREAT Asia HIV Observational Database. BMC 
infectious diseases. 2009; 9:46. [PubMed: 19383122] 

12. Han SH, Zhou J, Lee MP, Zhao H, Chen YM, Kumarasamy N, et al. Prognostic significance of the 
interval between the initiation of antiretroviral therapy and the initiation of anti-tuberculosis 
treatment in HIV/tuberculosis-coinfected patients: results from the TREAT Asia HIV 
Observational Database. HIV Med. 2014; 15(2):77–85. [PubMed: 23980589] 

13. TAHOD. A Decade of Combination Antiretroviral Treatment in Asia: The TREAT Asia HIV 
Observational Database Cohort. AIDS Res Hum Retroviruses. 2016; 32(8):772–81. [PubMed: 
27030657] 

14. Odone A, Tillmann T, Sandgren A, Williams G, Rechel B, Ingleby D, et al. Tuberculosis among 
migrant populations in the European Union and the European Economic Area. Eur J Public Health. 
2015; 25(3):506–12. [PubMed: 25500265] 

15. Gupta S, Shenoy VP, Mukhopadhyay C, Bairy I, Muralidharan S. Role of risk factors and socio-
economic status in pulmonary tuberculosis: a search for the root cause in patients in a tertiary care 
hospital, South India. Tropical medicine & international health: TM & IH. 2011; 16(1):74–8. 
[PubMed: 21091857] 

16. Sia IG, Orillaza RB, St Sauver JL, Quelapio ID, Lahr BD, Alcaneses RS, et al. Tuberculosis 
attributed to household contacts in the Philippines. The international journal of tuberculosis and 
lung disease: the official journal of the International Union against Tuberculosis and Lung Disease. 
2010; 14(1):122–5.

17. Lonnroth K, Holtz TH, Cobelens F, Chua J, van Leth F, Tupasi T, et al. Inclusion of information on 
risk factors, socio-economic status and health seeking in a tuberculosis prevalence survey. The 
international journal of tuberculosis and lung disease: the official journal of the International 
Union against Tuberculosis and Lung Disease. 2009; 13(2):171–6.

18. Muniyandi M, Ramachandran R, Gopi PG, Chandrasekaran V, Subramani R, Sadacharam K, et al. 
The prevalence of tuberculosis in different economic strata: a community survey from South India. 
The international journal of tuberculosis and lung disease: the official journal of the International 
Union against Tuberculosis and Lung Disease. 2007; 11(9):1042–5.

19. Kapoor AK, Deepani V, Dhall M, Kapoor S. Pattern of socio-economic and health aspects among 
TB patients and controls. Indian J Tuberc. 2016; 63(4):230–5. [PubMed: 27998494] 

Jiamsakul et al. Page 8

Int J Tuberc Lung Dis. Author manuscript; available in PMC 2018 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



20. Jaber AA, Khan AH, Sulaiman SA, Ahmad N. Role of socio-demographical factors on tuberculosis 
outcome in Yemen. Int J Mycobacteriol. 2016; 5(Suppl 1):S20. [PubMed: 28043552] 

21. Sadiman, A. Challenges in Education in South East Asia. 2004. [Available from: http://
www.seameo.org/vl/library/dlwelcome/publications/paper/india04.htm.

22. Rani U. Reasons for rising school dropout rates of rural girls in India – an analysis using soft 
computing approach. International Journal of Current Research. 2011; 3(9):140–3.

23. Taraphdar P, Guha RT, Haldar D, Chatterjee A, Dasgupta A, Saha B, et al. Socioeconomic 
consequences of HIV/AIDS in the family system. Niger Med J. 2011; 52(4):250–3. [PubMed: 
22529508] 

24. World Health Organization. Household air pollution and health. Fact sheet N°292. 2016. [Available 
from: http://www.who.int/mediacentre/factsheets/fs292/en/.

25. Rabbani U, Sahito A, Nafees AA, Kazi A, Fatmi Z. Pulmonary Tuberculosis Is Associated With 
Biomass Fuel Use Among Rural Women in Pakistan: An Age- and Residence-Matched Case-
Control Study. Asia-Pacific journal of public health/Asia-Pacific Academic Consortium for Public 
Health. 2017; 29(3):211–8.

26. Lin HH, Ezzati M, Murray M. Tobacco smoke, indoor air pollution and tuberculosis: a systematic 
review and meta-analysis. PLoS Med. 2007; 4(1):e20. [PubMed: 17227135] 

27. Pescarini JM, Rodrigues LC, Gomes MG, Waldman EA. Migration to middle-income countries 
and tuberculosis-global policies for global economies. Global Health. 2017; 13(1):15. [PubMed: 
28298223] 

28. Zhang L, Liu S, Zhang G, Wu S. Internal migration and the health of the returned population: a 
nationally representative study of China. BMC public health. 2015; 15:719. [PubMed: 26215980] 

29. Rao VG, Bhat J, Yadav R, Muniyandi M, Bhondeley MK, Wares DF. Smoking and alcohol 
consumption: Risk factors for pulmonary tuberculosis among the tribal community in central 
India. Indian J Tuberc. 2017; 64(1):40–3. [PubMed: 28166915] 

30. Masjedi MR, Hosseini M, Aryanpur M, Mortaz E, Tabarsi P, Soori H, et al. The effects of smoking 
on treatment outcome in patients newly diagnosed with pulmonary tuberculosis. The international 
journal of tuberculosis and lung disease: the official journal of the International Union against 
Tuberculosis and Lung Disease. 2017; 21(3):351–6.

31. Bronner Murrison L, Martinson N, Moloney RM, Msandiwa R, Mashabela M, Samet JM, et al. 
Tobacco Smoking and Tuberculosis among Men Living with HIV in Johannesburg, South Africa: 
A Case-Control Study. PLoS One. 2016; 11(11):e0167133. [PubMed: 27893799] 

32. Borrelli B, Hayes RB, Dunsiger S, Fava JL. Risk perception and smoking behavior in medically ill 
smokers: a prospective study. Addiction. 2010; 105(6):1100–8. [PubMed: 20331572] 

33. Lin Y, Wang LX, Qiu LX, Huang Q, Shu Q, Lin HX, et al. A smoking cessation intervention 
among tuberculosis patients in rural China. Public Health Action. 2015; 5(3):183–7. [PubMed: 
26399289] 

34. World Health Organization. Consolidated guidelines on the use of antiretroviral drugs for treating 
and preventing HIV infection. Recommendations for a public health approach. SecondJun. 2016 
[Available from: http://www.who.int/hiv/pub/arv/arv-2016/en/.

Jiamsakul et al. Page 9

Int J Tuberc Lung Dis. Author manuscript; available in PMC 2018 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.seameo.org/vl/library/dlwelcome/publications/paper/india04.htm
http://www.seameo.org/vl/library/dlwelcome/publications/paper/india04.htm
http://www.who.int/mediacentre/factsheets/fs292/en/
http://www.who.int/hiv/pub/arv/arv-2016/en/


A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Jiamsakul et al. Page 10

Table 1

Patient demographics.

Total patients (n=340) (%) Cases (n=170) Controls (n=170)

Age at enrolment (years)

≤30 117 (34.4) 57 60

31-40 157 (46.2) 79 78

41-50 52 (15.3) 26 26

>50 14 (4.1) 8 6

Sex

Male* 284 (83.5) 142 142

Female 56 (16.5) 28 28

CD4 at enrolment (cells/μL)

≤50 197 (57.9) 106 91

51-100 56 (16.5) 25 31

101-200 37 (10.8) 18 19

>200 50 (14.7) 21 29

TB Diagnosis Information N/A N/A

Pulmonary 115

Extra Pulmonary

 lymph node 10

 pleura 4

 menigitis 3

 other 8

Both 30

Country

China 18 (5.3) 9 9

Hong Kong 8 (2.4) 4 4

Indonesia 96 (28.2) 48 48

Malaysia 26 (7.6) 13 13

Philippines 40 (11.8) 20 20

Singapore 6 (1.8) 3 3

Taiwan 2 (0.6) 1 1

Thailand 22 (6.5) 11 11

Vietnam 122 (35.9) 61 61

Matching Status

Matched on all criteria (sex, age, CD4) 262 (77.1) 131 131

Matched on sex, age only 16 (4.7) 8 8

Matched on sex, CD4 only 50 (14.7) 25 25

Matched on age, CD4 only* 2 (0.6) 1 1
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Total patients (n=340) (%) Cases (n=170) Controls (n=170)

Matched on sex only 10 (2.9) 5 5

*
includes 1 transgender.
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Table 2

Responses to socioeconomic risk factor questionnaire

Questions Total cases n=170 (%)
Total controls n=170 

(%) *p-value

What is your current marital status? 0.657

Married/cohabitating 78 (47) 87 (53)

Never married/cohabitating 69 (52) 63 (48)

Divorced/separated 9 (53) 8 (47)

Widowed and not cohabitating 12 (60) 8 (40)

No response 2 (50) 2 (50)

Missing 0 (0) 2 (100)

Do you live in a rural or urban area? 0.065

Rural 69 (57) 52 (43)

Urban 101 (47) 116 (53)

No response 0 (0) 0 (0)

Missing 0 (0) 2 (100)

What is your place of origin? 0.078

Where I currently live 118 (53) 103 (47)

Another province 44 (42) 61 (58)

Another country 8 (67) 4 (33)

No response 0 (0) 0 (0)

Missing 0 (0) 2 (100)

What is your highest education level? 0.008

No formal education 7 (54) 6 (46)

Primary school 21 (57) 16 (43)

High school 111 (56) 87 (44)

University level 31 (35) 58 (65)

No response 0 (0) 1 (100)

Missing 0 (0) 2 (100)

Are you employed? 0.053

Yes, full-time 100 (48) 110 (52)

Yes, part-time, or occasionally 17 (40) 25 (60)

No 51 (61) 33 (39)

No response 2 (100) 0 (0)

Missing 0 (0) 2 (100)

What is your main occupation? 0.070

Farmer 14 (64) 8 (36)

Construction/industry worker 17 (47) 19 (53)

Market/street seller 13 (46) 15 (54)

Civil servant 6 (25) 18 (75)

Private company employee 31 (41) 44 (59)

Entertainment worker 2 (50) 2 (50)

Other 33 (59) 23 (41)
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Questions Total cases n=170 (%)
Total controls n=170 

(%) *p-value

No response 3 (33) 6 (67)

Not employed/missing 51 (59) 35 (41)

How many persons live in your household? 0.724

1, myself 12 (41) 17 (59)

2-4 persons 95 (51) 91 (49)

5-7 persons 50 (51) 49 (49)

>7 persons 13 (57) 10 (43)

No response 0 (0) 1 (100)

Missing 0 (0) 2 (100)

How many rooms (kitchen, living rooms, bedrooms) are there in your 
house/apartment?

0.865

One 15 (48) 16 (52)

Two 20 (48) 22 (52)

Three 43 (56) 34 (44)

Four 35 (48) 38 (52)

Over four 57 (50) 57 (50)

No response 0 (0) 1 (100)

Missing 0 (0) 2 (100)

Do you have a house with a tiled or iron sheet roof? 0.470

Tiled 94 (48) 103 (52)

Iron sheet 23 (51) 22 (49)

Other 51 (55) 41 (45)

No response 2 (50) 2 (50)

Missing 0 (0) 2 (100)

What type of toilets do you use? 0.732

Flush toilet 107 (49) 111 (51)

Latrine 60 (51) 57 (49)

Other 1 (100) 0 (0)

No response 0 (0) 0 (0)

Missing 2 (50) 2 (50)

Are the following facilities available at your home? (Choose all that 
applies)

~

Electricity (power line) 164 (50) 167 (50)

Generator 13 (35) 24 (65)

Refigerator 133 (48) 145 (52)

Radio 118 (52) 110 (48)

Television 166 (50) 165 (50)

Bicycle 93 (52) 87 (48)

Motorbike 116 (50) 117 (50)

Car 35 (42) 48 (58)

Telephone (fixed or mobile) 159 (49) 165 (51)

Do you burn wood or coal inside your house? 0.012
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Questions Total cases n=170 (%)
Total controls n=170 

(%) *p-value

Yes, regularly 23 (74) 8 (26)

Yes, occasionally 26 (48) 28 (52)

Never 118 (47) 132 (53)

Used in the past, but stopped 2 (100) 0 (0)

No response 0 (0) 0 (0)

Missing 1 (33) 2 (67)

What is the main source of drinking water you use at home? 0.330

Piped water to your house/plot 75 (50) 74 (50)

Well/bore water 46 (58) 34 (43)

Mineral water 41 (43) 54 (57)

Pond/river 2 (50) 2 (50)

Other 6 (67) 3 (33)

No response 0 (0) 1 (100)

Missing 0 (0) 2 (100)

Do you eat proteins (meat, seafood, eggs, milk products, soya beans) 0.439

Every day 119 (48) 128 (52)

2-3 times per week 41 (56) 32 (44)

1 time per week or less 10 (56) 8 (44)

No response 0 (0) 0 (0)

Missing 0 (0) 2 (100)

Smoking 0.047

Currently smoke 45 (42) 62 (58)

Ever smoked (previously smoked) 76 (58) 55 (42)

Never smoked 49 (49) 51 (51)

No response 0 0

Missing 0 (0) 2 (100)

Do you drink alcohol? 0.585

Every day 17 (63) 10 (37)

Occasionally 73 (49) 76 (51)

Never 57 (50) 56 (50)

Used to in the past, but stopped 23 (48) 25 (52)

No response 0 (0) 1 (100)

Missing 0 (0) 2 (100)

Do you use inject drugs such as heroin, opium, others? 0.002

Every day 4 (80) 1 (20)

>1/week but not every day 11 (100) 0 (0)

Sometimes, <1/week 12 (63) 7 (37)

Never 116 (47) 130 (53)

Used in the past, but stopped 23 (46) 27 (54)

No response 4 (67) 2 (33)

Missing 0 (0) 3 (100)
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Questions Total cases n=170 (%)
Total controls n=170 

(%) *p-value

Have you ever been vaccinated against tuberculosis? 0.280

Yes 54 (50) 55 (50)

No 72 (55) 59 (45)

Do not know 43 (44) 54 (56)

No response 1 (100) 0 (0)

Missing 0 (0) 2 (100)

Have you ever been diagnosed with diabetes? 0.641

Yes 1 (33) 2 (67)

No 144 (50) 146 (50)

Do not know 25 (56) 20 (44)

No response 0 (0) 0 (0)

Missing 0 (0) 2 (100)

Have you ever been diagnosed with increased lipids levels?

Yes 5 (45) 6 (55) 0.933

No 132 (51) 129 (49)

Do not know 32 (49) 33 (51)

No response 1 (100) 0 (0)

Missing 0 (0) 2 (100)

In the last 2 years, has anyone in your immediate family or circle of 
friends been diagnosed with TB? (Choose all that applies)

~

A household member 13 (48) 14 (52)

A relative, living elsewhere 16 (50) 16 (50)

A friend 8 (42) 11 (58)

A colleague 5 (71) 2 (29)

No one I know 39 (49) 40 (51)

Do not know 29 (45) 35 (55)

Do you do physical exercise? 0.101

Often 37 (43) 49 (57)

Rarely 87 (50) 88 (50)

Never 46 (60) 31 (40)

No response 0 (0) 0 (0)

Missing 0 (0) 2 (100)

Do you use public transport? 0.335

Everyday 43 (55) 35 (45)

Occasionally 75 (46) 87 (54)

Never 52 (54) 45 (46)

No response 0 (0) 0 (0)

Missing 0 (0) 3 (100)

*
p-value excludes no response/missing values

~
Non-independent observations
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