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Abstract: 

Objective: The objective of our study was to determine the frequency of risk factors for MDR TB in vulnerable 

groups. 

Methodology:  80 patients of MDR-TB who presented to the Out Patient Department (OPD),  were recruited into six 

vulnerable groups namely; Prisoners, Immigrants, Pregnant Women, Drug Addicts, Diabetics and Children . A 

detailed questionnaire containing a list of the possible risk factors for MDR TB in each group was administered to 

the relevant participant. Information regarding socioeconomic status, comorbidity, patient compliance, drug 

availability (free or purchased), and their contacts was obtained and analyzed through SPSS Software. Descriptive 

analysis and cross tabs were used to obtain the results. 

Results:  Of the 80 participants 93.8% had low socioeconomic status, 66.2% had acquired only primary education, 

40% had contact history and 30% could not complete DOTS regimen. Crowded living, delayed diagnosis of disease 

and inadequate nutrition were also found to be significant risk factors for MDR TB. Specific risk factors found in 

diabetics were lack of lifestyle modifications and irregularity in checking blood sugar levels. For drug abusers, most 

of whom resorted to oral drugs and half to intravenous, smoking and alcoholism were found to be potential 

predisposing factors for MDR TB. 

Conclusion: Our study shows the challenges involved in treating MDR TB and the complications that arise when 

comorbidities and social and financial restrictions are taken into account. Studies with longer time spans, larger 

sample size for individual groups and controlled trials can better highlight these aspects in future studies. 
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INTRODUCTION: 

Tuberculosis(TB), the eighth leading cause of death 

worldwide, is a potentially fatal contagious disease 

primarily affecting lungs, caused by Mycobacterial 

species.[1] It can be divided into pulmonary and non-

pulmonary tuberculosis, both of which on the basis of 

positivity or negativity of smear test can be drug 

sensitive or resistant.[2] Failure to control TB is due to 

HIV infection, epidemics of tuberculosis, and 

emergence of multidrug-resistant strains of 

tuberculosis.[3] Multidrug-resistant tuberculosis 

[MDR-TB] is defined as tuberculosis infection which 

is resistant to at least isoniazid and rifampin.[4]  

Vulnerability to TB can be due to adverse health and 

socioeconomic states, and geographic distribution.[5] 

Especially vulnerable are marginalized communities 

such as immigrants, homeless people, HIV positive 

patients, health care workers, prisoners, close 

contacts of tuberculosis patients, pregnant women, 

alcoholics and cross-border populations.[6,7,8] 

According to WHO, over 95% tuberculosis related 

deaths occur in low- and middle-income countries  

and tuberculosis is ranked among the top 5 causes of 

death for women aged 15 to 44. In 2014, 9.6 million 

people contracted the disease, with the death toll 

reaching 1.5 million, while approximately 480 000 

people developed multidrug-resistant tuberculosis.[9]  

It is the leading killer of HIV-infected persons 

worldwide, causing 400 000 of the 1.2 million HIV 

deaths reported in 2014.[10,11] In a study conducted in 

the United States 85% of the tuberculosis patients 

were found to be foreign-born.[12]   MDR TB costs 

50-200 times more than non-resistant TB in 

treatment.[13]   In a research in Rawalpindi, certain 

risk factors found were: over crowdedness (73.3%), 

illiteracy (60%), unemployment (60%); low monthly 

income - less than Rs 5000 (60%),  smoking(60%) 

and patients suffering from one or more pulmonary 

diseases or complications (83.3%), patients with non-

pulmonary diseases (23.4%).[14] Moreover, fear of 

infection from tuberculosis has made it one of the 

worst stigmas of the population, a fact which strongly 

hinders tuberculosis control.[15]  In 2010, 431/100,000 

cases of TB in Tibetan refugees in India were 

reported( compared with 181/100.000 cases in 

general population).[16]   Russian study (2005) 

showed that MDR prisoners were nearly twice as 

likely to be resistant to isoniazid (rate ratio (RR) 1.9 

(95% CI 1.3 to 2.6)), rifampicin (RR 1.6 (95% CI 1.0 

to 2.6)), or to have MDR TB (RR 1.9 (95% CI 1.1 to 

3.2)) [17] A study in Thailand revealed 5.8 times 

increased risk of MDR TB development in diabetics 

and hypertensives.[18] Approximately 32 000 children 

fall sick each year with MDR-TB, the children being 

more vulnerable than adults to contract it from an 

affected relative.[19] 

In Pakistan, though qualitative studies identifying 

risk factors in vulnerable groups are abundant but not 

quantitative, because high risk groups are not 

reporting promptly in Health Care Units. This is due 

to fear of stigmatization, unawareness and lack of 

facilities of proper accommodation, cheaper drugs, 

coordination amongst health care providers and 

welfare funds for these predominantly poor people. 

For widespread awareness and better health care 

provision, we need to identify risk factors in them, 

reach out to them ourselves and also implement 

prophylactic measures. Only via identifying risk 

factors can we proceed to developing ways to fight 

and minimize them and root out this malady from our 

tuberculosis plagued country. 

METHODOLOGY: 

For this cross sectional study, 80 known MDR TB 

patients who presented to the OPD of Department of 

Chest Medicine, Mayo Hospital Lahore and fulfilled 

the criteria for inclusion were recruited by simple 

random sampling. MDR cases were those who were 

resistant to two or more first line drugs, namely 

Rifampin and Isoniazid, as diagnosed by Gene Xpert 

testing. We made six groups with vulnerability to 

MDR TB, a vulnerable person being an individual 

who carries a higher chance of acquiring a multidrug-

resistant tuberculosis infection. These were namely 

prisoners, immigrants, pregnant women, drug addicts, 

diabetics and children, whereby a prisoner was 

defined as a person who has spent time in prison; 

pregnant woman, as a woman in second or third 

trimester of pregnancy; drug addict   as an abuser of 

drugs, in any form, who uses the drugs daily for more 

than 6 months; child,   an individual, male or female, 

under 14 years of age ; and Immigrant, a  person who 

has lived in a TB endemic area for >3 months. We 

reviewed the patients’ medical records from the 

department database (retrospectively) to find out the 

vulnerable group to which each patient belonged and 

to determine certain characteristics that each group 

had: socioeconomic status, comorbidity, patient 

compliance, drug availability (free or purchased), and 

information about their contacts. A detailed 

questionnaire was prepared containing a list of the 

possible risk factors for MDR TB in each group, and 

each patient was interviewed and evaluated through 

it.   Data obtained from the questionnaires was 

analyzed through SPSS Software version 16. 

Descriptive analysis and cross tabs were used to 

obtain the results. 

RESULTS: 

The gender ratio was 1.1 (42 females):1 (38 males). 

Mean age was 38.45 yrs. Mean age for males was 

40.32. Mean age for females was 36.76. A total of 80 
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participants were further categorized into subgroups. 

Prisoners (n=2), Immigrants (n=1), Pregnant (n=3), 

Diabetics (n=47), Addicts (n=17) and Children 

(n=14).  

For the whole study group, 66.2% (n=53) were 

educated only up to primary level and 93.8% (n=75) 

belonged to a low socioeconomic status. 40% (n=32) 

had had a contact with a person having TB. 70 %( 

n=65) affirmed to have completed the DOTS 

regimen. Crowding in their residence was inquired, 

with 65% (n=52) residing in houses with less than 3 

rooms and 35% (n=28) having 10 or more members 

living with them.  100% (n=80) had received BCG 

vaccination and got subsidized medication from 

hospitals/NGOs. 65%( n=52) had no difficulty in 

accessing a healthcare facility and did not ascribe 

social stigma or laziness in availing medical help. 

With regards to nutrition, 62.5% (n=50) had adequate 

protein in their diets.  

  Frequency Percentage 

1 Gender   

 Male 38 47.5 

 Female 42 52.5 

2 Education   

 Primary 53 66.2 

 Secondary 14 17.5 

 higher 7 8.8 

 Not educated 6 7.5 

3 No of rooms in house   

 3 or less 52 65 

 4 or more 28 35 

4 No of family members   

 10 or less 52 65 

 10 or more 28 35 

5 Socioeconomic status   

 Lower 75 93.8 

 Middle 5 6.2 

6 Any other disease?   

 Yes 54 67.5 

 No 26 32.5 

7 Does any contact have TB?   

 Yes  32 40 

 No 48 60 

8 Have you had BCG vaccine?   

 Yes 80 100 

 No  0 0 

9 Where did you get medicine from ?   

 Hospital/NGO(yes) 80 100 

 Yourself(no) 0 0 

10 Did you complete DOT?   

 Yes 56 70 

 No 24 30 

11 Are you a prisoner?   

 Yes 2 2.5 

 No 78 97.5 

12 Do you get adequate proteins in diet?   

 Yes 50 62.5 

 No  30 37.5 

 

In the diabetics subgroup (n=47), mean age=47 yrs, 76.6% (n=36) had only primary education and 95.7% (n=45) 

belonged to a lower socioeconomic status. 87.2% (n=41) had completed the DOTS regimen. 38.3% (n=18) had a 

contact with a person having TB. 76.6% (n=36) resided in houses with less than 3 rooms and 36.2% (n=17) had 10 

or more people living with them. Specific questions directed to the Diabetics subgroup showed that all of them 



IAJPS 2019, 06 (12), 15921-15930             Salik Ahmed Cheema et al            ISSN 2349-7750 
 

 w w w . i a j p s . c o m  
 

Page 15924 

(100%, n=47) took medication for diabetes but their lifestyle measures showed that 65.9% (n=31) did not exercise 

regularly, 44.7% (n=21) did not control their diets and 74.5% (n=35) did not check their blood sugar levels. 

 Diabetics( Total 47) 

  frequency 

1 Education  

 Primary 36 

 Secondary 7 

 higher 3 

 Not educated 1 

2 No of rooms in house  

 3 or less 36 

 4 or more 11 

3 No of family members  

 10 or less 30 

 10 or more 17 

4 Socioeconomic status  

 Lower 45 

 Middle 2 

5 Any other disease?  

 Yes 47 

 No 0 

6 Does any contact have TB?  

 Yes  18 

 No 29 

7 Have you had BCG vaccine?  

 Yes 47 

 No  0 

8 Where did you get medicine from ?  

 Hospital/NGO(yes) 47 

 Yourself(no) 0 

9 Did you complete DOT?  

 Yes 41 

 No 6 

10 Do you get adequate protein diet?  

 Yes 29 

 No  18 

11 What is your BMI?  

 <30 40 

 >30 7 

12 Do you control sugar in diet?  

 Yes 26 

 No 21 

13 Do you take 20-30 min exercise daily?  

 Yes 16 

 No 31 

14 Do you take medicine for diabetes?  

 Yes  47 

 No 0 

15 Do you regularly check blood sugar?  

 Yes 12 

 No 35 
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In the addicts subgroup (n=17), 70.6% (n=12) only had primary education and 88.2% (n=15) belonged to a lower 

socioeconomic status. 41.2% (n=7) confirmed to have a contact having TB. Only 47.1% (n=9) completed the DOTS 

regimen. 76.5% (n=13) resided in houses with less than 3 rooms with 29.4% (n=5) living with 10 or more people. 

Apart from MDR-TB, 70.6% (n=12) replied affirmatively to having a co-morbidity. Varied addictions were noted, 

with 94.1% (n=16) partaking in oral substance abuse and cigarette smoking. 47.1% (n=8) of the addicts were also 

alcoholics. 

                  Addicts( 17) 

1 Education  

 Primary 12 

 Secondary 2 

 higher 0 

 Not educated 0 

2 No of rooms in house  

 3 or less 13 

 4 or more 4 

3 No of family members  

 10 or less 12 

 10 or more 5 

4 Socioeconomic status  

 Lower 15 

 Middle 2 

5 Any other disease?  

 Yes 12 

 No 5 

6 Does any contact have TB?  

 Yes  7 

 No 10 

7 Have you had BCG vaccine?  

 Yes 17 

 No  0 

8 Where did you get medicine from ?  

 Hospital/NGO(yes) 17 

 Yourself(no) 0 

9 Did you complete DOT?  

 Yes 8 

 No 9 

10 Do you get adequate protein diet?  

 Yes 13 

 No  4 

11 Is the substance of abuse oral?  

 Yes 16 

 No  1 

12 Is the substance of abuse I/V?  

 Yes 7 

 No 10 

13 Do you smoke?  

 Yes 16 

 No  1 

14 Are you alcoholic?  

 Yes 8 

 No  9 
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In the children (n=14) subgroup, there was a uniform distribution in education levels with primary and secondary 

education recording 28.6% (n=4) participants each whereas both higher education and uneducated showing 21.4% 

(n=3). 92.9% (n=13) belonged to a lower socioeconomic status. 57.2% (n=8) completed the DOTS regimen and 

42.9% (n=6) had a contact with a person having TB. 35.8% (n=8) resided in houses with less than 3 rooms with the 

members being 10 or more for 42.9% (n=6). In this sub-group, the respondents who declared having adequate 

protein in diet were 50% (n=8) which was below average compared with other subgroups. No co-morbidity was 

present amongst the participants (100%, n=14). 42.9 %( n=6) thought themselves to be weak as compared to their 

peers. 

                   Children ( total 14) 

1 Education  

 Primary 4 

 Secondary 4 

 higher 3 

 Not educated 3 

2 No of rooms in house  

 3 or less 5 

 4 or more 9 

3 No of family members  

 10 or less 8 

 10 or more 6 

4 Socioeconomic status  

 Lower 13 

 Middle 1 

5 Any other disease?  

 Yes 0 

 No 14 

6 Does any contact have TB?  

 Yes  6 

 No 8 

7 Have you had BCG vaccine?  

 Yes 14 

 No  0 

8 Where did you get medicine from ?  

 Hospital/NGO(yes) 14 

 Yourself(no) 0 

9 Did you complete DOT?  

 Yes 8 

 No 6 

10 Do you get adequate protein diet?  

 Yes 7 

 No  7 

11 Are you weaker than normal kids?  

 Yes 6 

 No  8 

12 Do you often acquire flu?  

 Yes 2 

 No 12 
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In the prisoners subgroup (n=2), 100% (n=2) only 

had primary education and belonged to a lower 

socioeconomic status. 50% (n=1) confirmed to have a 

contact having TB. 100% (n=2) completed the DOTS 

regimen. 50% (n=1) resided in houses with less than 

3 rooms with 100% (n=2) living with less than 10 

family members. 100% (n=2) had adequate protein 

intake and also reported inadequate ventilation in 

prison. 

 

In the pregnant women subgroup (n=3), 100% (n=3) 

only had primary education and belonged to a lower 

socioeconomic status. 33.3% (n=1) confirmed to 

have a contact having TB. Only 33.3% (n=1) 

completed the DOTS regimen. 66.6% (n=2) resided 

in houses with less than 3 rooms, with 66.6% (n=2) 

living with less than 10 family members. No 

significant finding was obtained other than the 

presence of anemia, fever and weight loss during 

pregnancy in 33.3%(n=1) of the patients, pointing to 

a decrease in immunity. 

 

There was only one immigrant in our study group, 

having primary education, a low socioeconomic 

status and positive TB contact history. He did not 

complete DOTS regimen, neither did he have 

adequate protein diet. He reported a low health 

budget in his previous country, as well as diagnostic 

delay due to difficulty in health care access. 

 

DISCUSSION: 

Small sample size as a whole and within the 

subgroups means that gender cannot be termed as a 

significant predictor for MDR TB in vulnerable 

groups. For the subgroups of prisoners, immigrants, 

and pregnant women, no conclusive remarks can be 

made on prominent indicators for MDR-TB due to 

inadequate number of participants. Amongst the 

factors that were statistically significant in being 

present amongst MDR-TB patients of all vulnerable 

groups were the education levels and socioeconomic 

status of the participants. Education up to primary 

level along with a low socioeconomic status was 

overwhelmingly common and dictates that physicians 

should take these markers into account while 

administering care and explaining dosage regimen. 

Similar results have been proved in a study carried 

out in Quetta, where it was seen that poverty and 

illiteracy directly increased the risk of TB 

acquisition.[20] A study done in China also correlates 

to these findings.[21] Patients from such backgrounds 

do not complete their drug regimen, being unaware of 

the concept of drug resistance, which is shown by 

low levels of DOTS completion. This finding is 

supported by a research carried out in Europe, which 

showed that irregularity in taking medication and 

diagnostic delay were major risk factors for MDR 

TB.[22] A similar study in Brazil also pointed to these 

facts. [23] In addition to lack of health awareness, 

social stigma linked with TB is also a major reason 

for this lack of DOT completion as affirmed by a 

research done in Nepal.[24] Proper awareness of the 

significance of following the full treatment regimen 

properly is likely to improve treatment outcomes and 

is to be further investigated. Our study also shows 

that susceptibility to MDR TB is increased due to 

close contact with TB patients. A study carried out in 

Georgia showed the similar results.[25] Furthermore, 

living in overcrowded conditions also raises 

susceptibility to MDR TB infection, a finding in line 

with a previous study in Italian children. [26] 

 

An exception to the low DOTS completion trend was 

the diabetic subgroup, which compares favorably to 

their rate of taking diabetic medication. An intriguing 

finding related to their lifestyle measures was that the 

percentages recorded for regular exercise, dietary 

control, and blood sugar monitoring were not up to 

the mark. Moreover, mean age of MDR TB patients 

with diabetes fell in older age group. Though a causal 

relation with old age is hard to determine, a 

correlation does exist which should be probed 

further. This relationship is signified by a study 

conducted in southeastern Mexico, which highlighted 

that mean age > 35 y, BMI > 25 and contact with TB 

patients were significant risk factors in diabetics.[27] 

A similar study carried out in India also pointed out 

that higher mean age, sedentary occupation and poor 

glycemic control increase the vulnerability of 

diabetics to MDR TB.[28] A multi-disciplinary 

approach has to be employed in treating diabetics 

with MDR-TB where coordination amongst the 

various specialists is vital to ensure that patients are 

adaptive to the many pronged treatment modalities. 

 

In the children subgroup, the diversity of education 

levels leads to the understanding that instructions and 

care would be provided by the parents/guardians, 

therefore negating somewhat the importance of better 

awareness in children themselves. Half the children 

were found to be taking low protein diet and almost 

half reported positive contact history. Two separate 

South African studies show supportive results for 

these findings.[29,30] 

 

The data from the addiction subgroup is particularly 

interesting since their struggle with addiction 

becomes apparent with various substance abuses they 

partake in, which has been quantitatively recorded in 

the results. It is clear from results that smoking, 

alcoholism and drug abuse are directly linked to 

increased vulnerability to MDR TB In concordance, a 
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study in Portugal reported that intravenous drug 

abuse directly increases risk for MDR TB.[31] Our 

results are also supported by a research conducted in 

Amhara which linked alcohol consumption and 

previous TB contact to a higher risk of MDR TB 

acquisition, while another one carried out in India 

also provided similar results.[32,33] . Another aspect is 

that the complexity of interaction between alcohol, 

cigarette and drugs, when taken in combination, is 

bound to increase the risk for acquiring MDR-TB as 

compared to the risk when the abuse is of a single 

substance. Indeed, smoking and alcoholism combined 

was found to be a major risk factor in a study done in 

(Ceara) Brazil.[34] 

 

An important risk factor found in the prisoner 

subgroup was poor ventilation and overcrowding in 

the prisons. This finding is supported by a research 

conducted on MDR TB in prisoners in Samara, 

Russia. However, in comparison to our study, which 

states that the prisoners do not have any associated 

comorbidities, this research points out that most 

patents with MDR TB also suffered from HIV and 

COPD.[18] 

 

Lastly, even though a combination of retrospective 

and prospective techniques was employed in our 

study, the bias related with researches where 

questionnaires are the mode of data collection cannot 

be discounted.  

The authors have no conflict of interest to report. 

 

CONCLUSION: 

The most significant risk factors were poor 

socioeconomic status and low levels of education 

which were found to be present amongst all 

subgroups. Correlation of poor lifestyle adaptation in 

diabetics was inferred. Multiple substance abuse in 

addicts was found to be an important risk for MDR-

TB. Our study shows the challenges involved in 

treating MDR TB and the complications that arise 

while dealing with the various subgroups afflicted 

with other morbidities or social and financial 

restrictions. Moreover, there is need for future 

studies, having longer time span and control trials 

that can study the propensity of risk factors between 

vulnerable groups and general population for MDR-

TB. The current research would be improved with a 

larger sample size having equal number of 

participants in the assigned sub-groups compared 

with a control. 

 

REFERENCES: 

1. World Health Organization. TB [tuberculosis] 

[Internet]. 2016. Available from: 

http://www.who.int/topics/tuberculosis/en/1.  

2. [Internet]. Who.int. 2016 . Available from: 

http://www.who.int/tdr/publications/documents/t

bdi.pdf?ua=1   

3. Khan SN, Niemann S, Gulfraz M, Qayyum M, 

Siddiqi S, Mirza ZS, et al. Molecular 

Characterization of Multidrug-Resistant Isolates 

of Mycobacterium tuberculosis from Patients in 

Punjab, Pakistan. Pakistan J. Zool. 2013; 45[1], 

93-94.  

4. Hasan R, Jabeen K, Ali A, Rafiq Y, Laiq R, Malik 

B. Extensively Drug-Resistant Tuberculosis, 

Pakistan. Emerg Infect Dis. 2010; 16[9]: 1473–

1475.   

5. Lewis V, Larson B, McClurg A, Boswell R, Fisher 

E. The Promise And Peril Of Accountable Care 

For Vulnerable Populations: A Framework For 

Overcoming Obstacles. Health Affairs. 

2012;31(8):1777-1785.  

6. Acosta C, Dadu A, Ramsay A, Dara M. Drug-

resistant tuberculosis in Eastern Europe: 

challenges and ways forward. Public Health 

Action. 2014;4[2]:3-12.  

7. Lönnroth K e. Alcohol use as a risk factor for 

tuberculosis - a systematic review. - PubMed - 

NCBI [Internet]. Ncbi.nlm.nih.gov. 2016. 

Available from: 

http://www.ncbi.nlm.nih.gov/pubmed/18702821  

8. Loto O, Awowole I. Tuberculosis in Pregnancy: A 

Review. Journal of Pregnancy 2012;2012:1-7.  

9. World Health Organization. Tuberculosis 

[Internet]. 2016. Available from: 

http://www.who.int/mediacentre/factsheets/fs104

/en/  

10. Manjelievskaiaa J, Erckb D, Pirachab S, Lewis 

Schragerc L. Drug-resistant tuberculosis: deadly, 

costly and in need of a vaccine. Trans R Soc 

Trop Med Hyg. 2016; 110: 186–191 

11. Sloan DJ, Lewis JM. Management of multidrug-

resistant tuberculosis: novel treatments and their 

expansion to low resource settings.Trans R Soc 

Trop Med Hyg 2016; 110: 163–172.  

12. Marks SM, Hirsch-Moverman Y, Salcedo K, 

Graviss EA, Oh P, Seaworth B, Flood J, 

Armstrong  L, Armitige L, Mase S. 

Characteristics and costs of multidrug-resistant 

tuberculosis in-patient care in the United States, 

2005-2007. Int J Tuberc Lung Dis. 2016 

;20(4):435-41.  

13. Jpma.org.pk. Perception of tuberculosis in 

Pakistan: findings of a nation-wide survey 

[Internet]. 2016. Available from: 

http://jpma.org.pk/full_article_text.php?article_i

d=3249   

14. Khurram M, Khaar HT, Fahim M. Multidrug-

resistant tuberculosis in Rawalpindi, Pakistan. J 

Infect Dev Ctries. 2012 ;6[1]:29.  



IAJPS 2019, 06 (12), 15921-15930             Salik Ahmed Cheema et al            ISSN 2349-7750 
 

 w w w . i a j p s . c o m  
 

Page 15929 

15. Andrew Courtwright A. Tuberculosis and 

Stigmatization: Pathways and Interventions. 

Public Health Report. 2010 ;125[Suppl 4]:34. 

Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2

882973/   

16. Dierberg KL, Dorjee K, Salvo F, Cronin WA, 

Boddy JB. Daniela Cirillo, Tsetan Sadutshang, 

Richard E. Chaisson Improved Detection of 

Tuberculosis and Multidrug-Resistant 

Tuberculosis among Tibetan Refugees, India. 

Emerging Infectious Diseases. 2016; 22[3] :463.  

17. M Ruddy, Y Balabanova, C Graham, I Fedorin, N 

Malomanova, E Elisarova, et al. Rates of drug 

resistance and risk factor analysis in civilian and 

prison patients with tuberculosis in Samara 

Region, Russia.Thorax 2005; 60:130–135  

18. Trinnawoottipong K, Suggaravetsiri P, Tesana N, 

Chaiklleing S. Factors Associated with 

Multidrug-Resistant Tuberculosis Patients in the 

Upper Northeast Thailand. Res J. Med. Sci. 

2012; 6[4]: 208  

 19. Yuen C, Rodriguez C, Keshavjee S, Becerra M. 

Map the gap: missing children with drug-

resistant tuberculosis. Public Health Action. 

2015;5(1):45-58.  

20. Shafee M. Hematological profile and risk factors 

associated with pulmonary tuberculosis patients 

in Quetta, Pakistan. Pakistan Journal of Medical 

Sciences. 1969; 30[1]: 36-40  

21. Long Q, Qu Y, Lucas H. Drug-resistant 

tuberculosis control in China: progress and 

challenges. Infectious Diseases of Poverty. 2016; 

5:9. 

22. Faustini A, Hall AJ, Perucci CA. Risk factors for 

multidrug resistant tuberculosis in Europe: a 

systematic review. Thorax. 2006; 61(2): 158-

163. 

23. Arbex MA, Siqueira HR, D’Ambrosio L, Migliori 

GB. The challenge of managing extensively 

drug-resistant tuberculosis at a referral hospital 

in the state of São Paulo, Brazil: a report of three 

cases. J Bras Pneumol. 2015; 41[6]: 554-559.   

24. Bam TS, Gunneberg C, Chamroonsawasdi K, 

Bam DS, Aalberg O, Kasland O, Shiyalap K, 

Srisorrachatr S. Factors affecting patient 

adherence to DOTS in urban Kathmandu, Nepal. 

Int J Tuberc Lung Dis. 2006; 10(3): 270-6. 

25. Vashakidze L, Salakaia A, Shubladze N, 

Cynamon M, Barbakadze K, Kikvidze M, et al. 

Prevalence and Risk factors for Drug Resistance 

among Hospitalized TB Patients in Georgia. The 

international journal of tuberculosis and lung 

disease : the official journal of the International 

Union against Tuberculosis and Lung Disease. 

2009; 13(9): 1148-1153. 

26. Lancella L, Vecchio AL, Chiappini E, Tadolini 

M,  Cirillo D, Tortoli E, et al. How to manage 

children who have come into contact with 

patients affected by tuberculosis. Journal of 

Clinical Tuberculosis and Other Mycobacterial 

Diseases. 2015. 2015; 1: 1–12 

27.Pérez-Navarro LM, Fuentes-Domínguez FJ, 

Zenteno-Cuevas R. Type 2 diabetes mellitus and 

its influence in the development of multidrug 

resistance tuberculosis in patients from 

southeastern Mexico. Journal of Diabetes and its 

complications. 2015; 29(1): 77-82 

28. Viswanathan V, Kumpatla S, Aravindalochanan 

V, Rajan R, Chinnasamy C, Srinivasan R, et al. 

(2012) Prevalence of Diabetes and Pre-Diabetes 

and Associated Risk Factors among Tuberculosis 

Patients in India. PLoS ONE 7(7): e41367.  

29. James A Seddon H. Risk factors for infection and 

disease in child contacts of multidrug-resistant 

tuberculosis: a cross-sectional study. BMC 

Infectious Diseases. 2013; 13:392. 

30. Hicks RM, Padayatchi N, Shah NS,  Wolf A, 

Werner L, Sunkari VB, et al. Malnutrition 

associated with unfavorable outcome and death 

among South African MDR-TB and HIV co-

infected children. Int J Tuberc Lung Dis. 2014; 

18(9): 1074-83 

31. Gomes M,  Correia A, Mendonça D, Duarte R. 

Risk Factors for Drug-Resistant Tuberculosis. 

Journal of Tuberculosis Research. 2014; 2: 111-

118. 

32. Mulu W, Mekonnen D, Yimer M, Admassu A, 

Abera B. Risk factors for multidrug resistant 

tuberculosis patients in Amhara National 

Regional State.African Health Sciences. 2015; 

15(2):368-377. 

33. Jaggarajamma K, Sudha G, Chandrasekaran V, 

Nirupa C, Thomas A, Santha T, et al. Reasons 

for non-compliance among patients treated under 

Revised National Tuberculosis Control 

Programme (RNTCP), Tiruvallur district, south 

India. Indian J Tuberc. 2007; 54(3): 130-135. 

34. Kritski A. Risk factors for multi-resistant 

acquired tuberculosis. Jornal de Pneumologia. 

2003 ; 29(2): 55-56. 

 

.  

 



IAJPS 2019, 06 (12), 15921-15930             Salik Ahmed Cheema et al            ISSN 2349-7750 
 

 w w w . i a j p s . c o m  
 

Page 15930 

 

 

 

 


