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ABSTRACT

Introduction: In Nigeria, patients accessing Directory Observed Therapy (DOTS) treatment are exposed to resistance to 

anti-TB drugs, hence is considered a priority, only few studies have focused on the relevant risk factors, Factors leading to 

development of drug resistance need to be understood to develop appropriate control strategies for national programs

Method: The study was a cross sectional study design. Multistage sampling technique was employed in the selection of403 

tuberculosis patients in Ibadan North Local Government Area of Oyo State. Data were collected using self-administered 

structured questionnaire, and analyzed using SPSS version 25. Level of significance was set at P<0.05.

Results: Fifty three (13.2%) of the total respondent had Multidrug Resistant TB (MDR-TB) which is more  among the 
2males 36(67.9%) (p>0.05). Education and Occupation shows a significant association with MDR-TB, (χ =24.640, p = 

20.007) and (χ =14.416, p = 0.006) respectively,risk factors  such asprevious TB treatment and Adherence with treatment 

regimen (r=0.270, p<0.05), HIV (r=0.168, p<0.05) and smoking (ß=0.107, t=2.144, p<0.05) were statistically associated 

with development of acquired MDR-TB.

Conclusion: This finding revealed that Previous TB treatment andAdherence with treatment regimen were found to be the 

major risk factor for MDR-TB. Targeted educational intervention for patients and their contacts may minimize the non-

adherence with prescribed TB treatment and lessen MDR-TB magnitude. High quality directly observed treatment should 

be strengthened to ensure that the previously treated patients can receive standard and regular regimens.
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Facteurs de risque associés à la MDR-TB parmi les patients 

tuberculeux à Ibadan, état d'Oyo, Nigéria

1* 2 3 2 4 1Akinleye C.A , Onabule A , Oyekale A .O , Akindele M.O , Babalola O.J , Olarewaju S.O

Résumé 

Introduction: Au Nigéria, les patients accédant au traitement DOTS (Directory Observed Therapy) sont 
exposés à une résistance aux médicaments antituberculeux, ce qui est considéré comme une priorité, seules 
quelques études se sont concentrées sur les facteurs de risque pertinents. Les facteurs menant au développement 
d'être compris pour développer des stratégies de contrôle appropriées pour les programmes nationaux.

Méthode de l'étude: L'étude était un plan d'étude transversale. Une technique d'échantillonnage à plusieurs 
degrés a été utilisée pour sélectionner 403 patients tuberculeux dans la région du gouvernement local d'Ibadan 
Nord de l'état d'Oyo. Les données ont été collectées à l'aide d'un questionnaire structuré auto-administré et 
analysées à l'aide de la version 25 du SPSS. Le niveau de signification a été fixé à P <0,05.

Résultats de l'étude: Cinquante-trois (13,2%) des répondants totaux avaient une tuberculose multi résistante 
(MDR-TB), ce qui est plus parmi les hommes 36 (67,9%) (p> 0,05). L'éducation et la profession montrent une 
association significative avec la TB-MR, (χ2 = 24,640, p = 0,007) et (χ2 = 14,416, p = 0,006) respectivement, des 
facteurs de risque tels que le traitement antituberculeux antérieur et l'observance du schéma thérapeutique (r = 
0,270, p <0,05), le VIH (r = 0,168, p <0,05) et le tabagisme (ß = 0,107, t = 2,144, p <0,05) étaient statistiquement 
associés au développement de la TB-MR acquise.

Conclusion: Ce résultat a révélé que le traitement antituberculeux antérieur et l'observance du schéma 
thérapeutique étaient les principaux facteurs de risque de TB-MR. Une intervention éducative ciblée pour les 
patients et leurs contacts peut minimiser la non-observance du traitement antituberculeux prescrit et réduire 
l'ampleur de la TB-MR. Un traitement de haute qualité directement observé doit être renforcé pour garantir que 
les patients précédemment traités puissent recevoir des schémas standards et réguliers.

Mots-clés: Patients TB, MDR-TB, tuberculose, facteurs de risque

*

ORCID ID 0000-0003-3778-3638
E-mail: callistus.akinleye@uniosun,edu.ng

Corresponding Author
Akinleye C.A.  

1Department of Community Medicine, Osun State University, Osogbo. 
2Department of Clinical  Nursing University College Hospital, Ibadan. 
3Department of Chemical Pathology LadokeAkintola University of Technology, Osogbo, Osun State, Nigeria.
4Oyo State Tuberculosis and Leprosy Control Unit, Ministry of Health, Secretariat, Ibadan, Oyo State.

Research Journal of Health Sciences subscribed to terms and conditions of Open Access publication. Articles are distributed under the terms of
Creative Commons Licence (CC BY-NC-ND 4.0). (http://creativecommons.org/licences/by-nc-nd/4.0).

https://dx.doi.org/10.4314/rejhs.v8i4.2  

Received: July 22, 2020 Accepted: August 13, 2020 Published: December 31, 2020

235

ORIGINAL ARTICLE



INTRODUCTION patients in Ethiopia (retreatment cases), 54% in 
Nigeria (tertiary hospital) higher in Portugal (32%) Tuberculosis (TB) still remains a major public health 
than in Europe (7%)(4).issue across the world. According to the World Health 

Organisation (WHO) global report 2016, among 10.4 The present evaluations of MDR-TB in Nigeria 
million incident TB cases worldwide, 3.9% are are 2.2% and 9.4% among new and retreatment cases 
estimated to have had rifampicin- or multidrug- respectively (5), 4.8% MDR-TB in Nigeria, 2.9% 
resistant tuberculosis (MDR/RR-TB) in 2015 (1). In among HIV cases (6) and 14.3% in retreatment cases 
addition, 21% of previously treated TB cases were (7). 
estimated to have had MDR/RR-TB in the same year The age is accepted by WHO as a risk factor for 
(1). MDR-TB is caused by strains of M. tuberculosis drug resistance (8). Guidelines for surveillance of 
that is resistant to both isoniazid and rifampicin. drug resistance in tuberculosis suggest data on drug 
Drug-resistant TB (DR-TB) patients require resistance stratified by age groups. This fact can 
prolonged and expensive treatment using second-line provide insight into risk groups and effectiveness of 
medications that are less effective and more toxic (1). specifics TB control activities (9). Furthermore, the 

Workicho et.al. (2) reported that, tuberculosis is magnitude of drug resistance among younger age is 
one of the major public health problems that is most more likely to be indicative of recent transmission 
frequently, the cause of death among adults despite than among older age groups, which are more likely 
being nearly 100% curable. It has also affected to be harboring older infections (9).
almost one-third of the world's population. Currently Although in Nigeria resistance to anti-TB drugs 
the global strategy to control TB is through is considered a priority, only few studies have 
preventing infection by efficient case finding and focused on the relevant risk factors. This study aim to 
treatment which helps to stop the infection from examine influence of controllable risk factors on 
progressing to an active disease. One of the development of drug resistant-tuberculosis among 
challenges in controlling TB is the presence of tuberculosis patients in Ibadan, Oyo State.
resistance (2).

Although many efforts have been made over the 
Study population

past 20 years to control TB, the World Health 
The study was descriptive cross-sectional survey Organization (WHO), estimated that in 2014, there 
using a three-stage systematic sampling technique to were 4.8 million new cases of MDR-TB globally and 
select 403 patients of tuberculosis patients in Ibadan approximately 1.9 million associated deaths. 
North Local Government Area of Oyo State. Data Moreover, compared with the drug sensitive TB, 
was collected using a pre-tested, interviewer-treatment for multidrug-resistant (MDR-TB) and  
administered, semi-structured questionnaire. The extensively drug-resistant tuberculosis XDR-TB) 
instrument included questions on socio-demographic can cost up to 25 times more and takes three times 
characteristics, information-on pattern and longer to be effective. Importantly, approximately 
prevalence of DR-TB, controllable risk factors that 20% of MDR-TB cases are correctly diagnosed and 
influence development of DR-TB, social life style strains are highly transmissible (3).
influence the development of DR-TB patients and 

According to WHO, the most noteworthy pace 
means of preventing controllable risk factors that 

of MDR-TB at any point recorded with tops up to 
influences development of DR-TB.

22% of new TB cases was in certain settings of the 
previous Soviet Union. In the same region, 1 in 10 

Inclusion criteriacases of multi-drug resistant TB is XDR-TB. More 
than 400,000 cases of MDR-TB emerge worldwide Sputum positive pulmonary tuberculosis subject who 
every year as a result of under-investment in basic had being on treatment (Isoniazid and Rifampicin) 
activities to control TB, poor management of anti-TB for minimum of one year
drugs and transmission of drug resistant strains. 
MDR-TB is much more difficult and costly to treat 

Exclusion criteriathan drug sensitive TB (2).
Subjects below 18 years of age and critically ill WHO further declared that, is among the 
patients were excluded from the study.countries endemic to MDR-TB, the recent surveys 

showed an MDR-TB prevalence of 26% among TB 

(
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Statistical Analysis RESULTS

Data were collected using self administered Table 1 shows the socio demographic characteristics 
structured questionnaire which entails socio of the subjects, of the total 403 TB patients recruited 
demographic variable of the respondents, risk factors for the study, less than one-fifth 53 (13.2%) of them 
associated with occurrence of TB/MDR-TB and had been receiving treatment on MDR-TB prior to 
Previous TB treatment and compliance with the period of this study (Table 4.2) there was no 
treatment regimen, results were analyzed using SPSS significant association between occurrence of MDR-
version 25. Level of significance was set at P<0.05. TB/TB and age.
Results were expressed as Mean ± Standard Error of (Table 4.2) shows the association between 
Means (SEM). The level of statistical significance occurrence of MDR-TB/TB and socio demographic 
were considered p<0.05. characteristics of the respondents, in the table 

education of the respondents shows a significant 
association with occurrence of MDR-TB/TB at Ethical issue 
(p=0.007) with larger proportion of the respondents 

Ethical approval to conduct the research was 
with MDR-TB in secondary schools 16(30.2%), also 

obtained from Oyo State Ministry of Health Ethical 
larger proportion among the civil servants 17 (32.1%) 

Review Committees. Also permission to conduct the 
have previous history of MDR-TB at (p=0.000). 

study was obtained from the State control Officer of 
TB programme and Management of Hospitals where 
MDR-TB is being managed and TB-DOT clinics in 
Ibadan.

Variable Frequency Percent (%)
Gender:
Male 234 58.1
Female 169 41.9
Age:

18-20 years 23 5.7
19-39 years 205 50.9
40 years and above 175 43.4
Educational level
No formal education 79 19.6
Primary School Leaving Cert. 50 12.4
Secondary 171

 

42.4
Tertiary 110

 
27.2

Occupation:
 

Students / Unemployed 16  4.0
Civil servant 47  11.6
Retired civil servant 15

 
3.7

Self employed 228

 
56.6

Artisan 68

 
16.9

Skilled worker (professional)

 

29

 

7.2
Source of Income:
Fishing / farming 40 9.9
Employment income 74 18.4
Civil servant 62 15.4
Business enterprise 151 37.5
Property rental 3 7
Traders 73 18.1
Average Income Per Month
≤N20,000 201 49.9
N21,000 - N50,000 127 31.5
≥N51,000 75 18.6

Table 1: Socio-Demographic Characteristics of the respondents (N=403)
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Table 2: Association between occurrence of MDR-TB/TB and socio demographic characteristics of the respondents

 
 Variable

 

Development of acquired
 MDR-TB

 
 
 Total

 

 
 statistic

 

 
 OR (95% CL)

 MDR-TB
 

Non-MDR-TB
 

Gender
      

Male
 

36(67.9)
 

198(56.6)
 

234(58.1)
 

χ2=2.437
 

1.787(0.95-3.35)
 

Female  17(32.1)  152(43.4)  169(41.9) df= 1, p = 0.119  
 

Age  
     

≤18 years  2(3.8)  21(6.0)  23(5.7) χ2= 0.629 0.863(0.519-1.43) 
19-39 years  29(54.7)  176(50.3)  205(50.9) df= 2  
≥40 years  22(41.5)  153(43.7)  175(43.4) p = 0.730  

Educational level       

No formal education  10(18.9)  69(19.7)  79(19.6) χ2=24.640 0.836(0.634-1.104) 

Primary  8(15.1)  42(12.0)  50(12.4) df= 5  

Secondary  16(30.2)  155(44.3)  171(42.4) p = 0.007  

Tertiary  19 (35.8)  84(24.0)  103 (25.5)   

Socioeconomic status       

Fishing/ Farming  5(9.4)  35(10.0)  40(9.9)  1.348(0.950-1.913) 

Employment income
 

16(30.2)
 

58(16.6)
 

74(18.4)
 

χ2=26.492
  

Civil servant
 

17(32.1)
 

45(12.9)
 

62(15.4)
 

df= 5
  

Business enterprise
 

8(15.1)
 

143(40.9)
 

151(37.5)
 

p
 

= 0.000*
  

Property rental
 

1(1.9)
 

2(0.6)
 

3(0.7)
   

Traders 
 

6(11.3)
 

67(19.1)
 

73(18.1)
   

 
2χ = Pearsons` Chi-square, df= degree of freedom, P=Probability value, OR=odd ratio, CL= 95% confident interval

Table 3: Correlation matrix showing the relationship between risk factors of TB and Development of acquired 

Variables

 

(sub-scales)

 Mean

 

Std. 
Dev.

 Occurrence    
of drug 
resistant-
TB
 

Previous             
TB treatment 
&Adherence

 
with 

treatment regimen
 

HIV

 

Exposure to 
incarceration

 Smoking

 

Alcohol 
consump-
tion

 

Occurrence of drug 
resistant-TB

 
2.54

 
1.48
 

1.
      

Previous TB treatment             
&Adherence with 
treatment regimen 

1.91 0.42 0.270** 1.     

HIV 5.39 1.02 0.168** 0.046 1.     

Exposure to             
incarceration

 

7.01
 

4.40
 

0.047
 

0.121*
 

0.323**
 
1.

   

Smoking
 

4.61
 

2.13
 

0.074
 

0.006
 

0.064
 

0.093
 

1.
  

Alcohol consumption

 
2.31

 
1.05

 
0.083

 
0.018

 
0.136**

 
0.314**

 
0.250**

 
1.

 
*Correlation is significant at 0.05 (2-tailed) and ** Correlation is significant at 0.001(2-tailed)
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Table 4.3 showed the inter-correlational matrix when they get ill but females generally depend on 
of the relationship between risk factors and other members of family to have access to health 
occurrence of drug resistant-tuberculosis. The table centres because they can't freely express their health 
revealed that previous TB treatment and Adherence problems. 
with treatment regimen (r=0.270, p<0.05) and HIV Occupation of the respondents was significantly 
(r=0.168, p<0.05) were independently and positively associated with the occurrence of MDR-TB. This is 
correlated with occurrence of drug resistant- contrary to study conducted in the USA, in which no 
tuberculosis patients, exposure to incarceration significant difference was found in participants' 
(r=0.047, p>0.05), smoking(r=0.074, p<0.05), occupations and the occurrence of MDR-TB between 
alcohol consumption (r=0.083, p>0.05) show no the case and control groups (13) This finding is in line 
significant association. with other previous studies where, it was proven that 

Regression analysis relative to TB treatment low socio-economic status leads to poor adherence to 
and Adherence with treatment regimen (Table 4.4), in treatment thereby leading to the development of 
the table previous TB treatment and Adherence with MDR-TB, study conducted by Casal et al. (14) show 
treatment regimen, Human Immunodeficiency Virus that occupation was found to be significantly 
(HIV) and risk factors (smoking) shows a significant associated MDR-TB which is similar to this current 
association with occurrence of drug resistant- study.
tuberculosis at (ß=0.274, t=5.761, OR=0.276), The type of job is connected with income and is 
(ß=0.181, t=3.615, OR=2.068) and (ß=0.107, an indicator of low socio-economic status. Several 
t=2.144,OR=0.876) respectively as p<0.05 in each research reports indicated a high burden of MDR-TB 
case. among individuals of low socio-economic status (15, 

9). The observed difference in this study might be 
attributed to differences in income status, Chen et al. DISCUSSION
(16) shown the co-relation between low family 

In this study, gender was not statistically significant 
income and development of MDR-TB. Although 

to MDR-TB this is contrary to the previous study 
family income was not statistically associated with 

conducted by Faustini et al. (10) who reported 
the development of MDR-TB, most of the cases had 

significant association between male gender and 
low family income. Patients with a low family 

MDR-TB, more than two third of MDR-TB patients 
income might have more limited access to medical 

were male though not statistically significant. Males 
treatment and healthcare services. Also, their 

get exposed to the external environment than females 
crowded and poor living conditions may facilitate the 

and are at risk of MDR-TB due to nature of men work. 
spread of infectious diseases.

However, Lomtadze et al. (11) concluded that female 
Education of the subjects was significantly gender was statistically associated with MDR-TB. In 

associated with occurrence of MDR-TB this a study conducted by Ukanwa and Madiba (12) also 
corroborate with submission of Mahfuza et al. (17) reported that more females (63.6%) than males 
who also reported  education up to secondary level, (36.4%) were infected with MDR-TB, he submitted 
service and business as occupation, past smoking male gender has quick access to health care services 

Variable 
 

Unstandardized 
coefficients

 Standardized 
coefficients

 
 
 
 
 

T
 

 
 
 

Sig.            
(p-value)

 
 

 
 
 
 

OR(CL)
 

B
 

Std.
 

Error
 Beta (β)

 

Constant 2.207 0.598  3.689    
Previous TB treatment& 
adherence with treatment regimen 

0.969 0.168 0.274  5.761  0.000  0.276(0.11-0.70)

Human Immunodeficiency Virus 
(HIV)

0.263 0.073 0.181  3.615  0.000  2.068(0.16-2.73)

Exposure to incarceration
 

0.005
 

0.018
 

0.015
 

0.277
 

0.782
 

0.876(0.81-0.95)
Smoking
 

0.074
 

0.035
 

0.107
 

2.144
 

0.033
 

1.08(0.88-1.32)
 Alcohol consumption

 
0.119

 
0.073

 
0.084

 
1.621

 
0.106

 
1.26(0.91-1.73)

 

Table 4: Regression showing relative risk factors associated with occurrence of drug resistant-tuberculosis
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status, and type 2 diabetes as comorbid illness as risk Furthermore, it was evident from the findings of 
factors  for MDR-TB.. in this study fewer proportion this study that smoking contributes significantly to 
of the respondents were literate this may be development of MDR-TB. This study corroborates 
responsible for poor adherence to the treatment findings of Gómez-Gómezet al. (27) demonstrated 
which finally leads to the development of MDR-TB. that the smoking habit and alcoholism are strongly 

associated with MDR-TB. However, current finding Several studies have shown that TB contact as 
infers that the smoking has co-relation with the strongest determinants of MDR-TB (18), this was 
development of MDR-TB. reflected in the statistical association observed 

between TB contacts and MDR-TB. History of In the current study HIV infecteion was 
previous TB treatment was the strongest independent independently associated with MDR-TB contrary to 
risk factor associated with MDR-TB, which is in line some previous study conducted in by (19, 20),this is 
with findings of (19, 20). This imply that the usual however similar to other studies that have found 
practice of re-treating TB patient with first-line anti- association between HIV infection and MDR-TB 
TB drugs without DST results is not an effective (20). The difference in the studies is likely to have 
approach and may contribute to the persistence and been attributed to variation in HIV prevalence 
continued spread MDR-TB strains in the community. between this study and other studies. In addition, a 

study by Andrews et al. (20) was conducted in Most of the patients (73.7%) in this study had 
population with high HIV and MDR-TB prevalence previous history of TB. Study by (19) had shown a 
as well. Already, some studies have shown that drug-very significant correlation between past history of 
resistant TB risk factors are likely to differ in settings TB and MDR-TB, the experience of incompleteness 
with low and high prevalence of HIV and MDR-TB of treatment was recorded as a serious predictor of 
(28). So whether HIV infection per se increases the MDR-TB in this study. This study is also in line with 
risk of drug resistance remains unclear, especially studies of Romeu and Trenga (21), Liu et al 
during this era of universal access to antiretroviral (22)whoreported previous treatment and poor 
therapy and prophylaxis to infectious diseases. adherence to treatment regimen influence 

development of drug resistant TB. Also, findings from this study showed that 
positive HIV status contributes relatively to The occurrence of MDR-TB was strongly 
development of drug resistant tuberculosis. The associated with previous treatment with anti-TB 
study also supports the reports of (29) who revealed drugs. This finding is in line with the submission of 
there is high rate of DR-TB among HIV infected (23), who reported thatdrug resistance of M. 
persons.tuberculosis to anti-TB drugs can occur when there is 

a history of incomplete or inappropriate TB treatment In addition, the study showed that exposure to 
regimens lasting at least 1 month (29). This may be incarceration is not a contributory factor to 
because prior inadequate anti-TB treatment only development of DR-TB. This study is thus in contrast 
suppresses the growth of susceptible bacilli and does to (30) and other studies that DR-TB is higher or more 
not affect other resistant strains, leading to suitable in congregate settings.
conditions for the dominant multiplication of pre-
existing drug-resistant mutants, which is a rise and 

CONCLUSION 
fall phenomenon (24). 

The results of this study provide information about 
The current study showed that alcohol 

potential risk factors that were found to be associated 
consumption was not associated with the occurrence 

with MDR-TB status. Furthermore, although the 
of MDR-TB. Several reports, including one from the 

prevalence of MDR-TB seems low, nevertheless, its 
WHO (31), indicated that the use of alcohol increases 

potential risk to public health is important based on 
the risk of developing MDR-TB due to poor 

methods of diagnosis found in most of the major 
adherence to treatment, impaired immune responses 

Hospitals coupled with poor sanitary measures thus a 
and an increased risk of adverse drug effects. As a 

likelihood of nosocomial spread cannot be ruled out 
result of these conditions, alcohol consumption was 

given a general lack of understanding about 
identified as an important population-level risk factor 

multidrug resistant strains. The study also identified 
for MDR-TB (25). This study is in contrast to report 

gender to be associated with MDR-TB. Using these 
of Zetola (26) who submitted that alcohol 

findings, it can be concluded that, previous history of 
consumption influences development of MDR-TB.

TB treatment, smoking habit and history of contact 
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