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Introduction

Drug-resistant Mycobacterium is one of the most urgent and 
difficult challenges facing global tuberculosis (TB) control, 
with more than half million cases reported worldwide in 
2020.1,2 Early case detection of Mycobacterium tuberculosis 
(MTB) and appropriate case management are key steps to 
minimize the high risk of human-to-human transmission of 
the disease and to the success of TB treatment.3 Since 2010, 
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the World Health Organization began to recommend the uti-
lization of GeneXpert MTB/RIF assay that simultaneously 
detect TB and rifampicin (RIF) rapidly in people with signs 
and symptoms of TB.4 It’s an automated molecular test using 
real-time polymerase chain reaction (PCR) technology.5 
Resistance to rifampin (RR) in M. tuberculosis is associated 
with mutations in the rpoB gene coding for the β-subunit of 
Ribonucleic acid polymerase.6,7 Besides, it is an ideal object 
for studying the general drug resistance mechanisms of M. 
tuberculosis7 and is a surrogate marker for multidrug-resist-
ant tuberculosis (MDR-TB).8 Now a days, new advances in 
the molecular detection of TB, including the faster and sim-
pler nucleic acid amplification test (NAAT) and whole-
genome sequencing, have resulted in a shorter time for 
diagnosis.9,10 With respect to drug susceptibility testing, 
NAATs and next-generation sequencing can provide results 
substantially faster than traditional phenotypic culture.11 
Matrix-assisted laser ionization-time of flight (MALDI-TOF 
MS) can be used as an effective alternative for rapid screen-
ing of mycobacterial isolates. Furthermore, Sanger sequenc-
ing could be used as an additional method to improve 
identifications in species for which MALDI-TOF MS identi-
fication is limited.12

TB in Somalia is a serious public health problem and one 
of the leading causes of morbidity and mortality. For instant, 
the 2021 Global TB report indicated that there was a mar-
ginal increase in the estimated TB incidence in Somalia, 
from 258 per 100 000 people in 2018 to 259 per 100 000 in 
2020.13 An estimated 6.2% annual reported TB cases in 
Somalia have drug-resistant TB.14 Furthermore, a nation-
wide drug resistance survey in 2010–2011, MDR-TB was 
detected in 5.2% of the newly diagnosed TB cases and 40.8% 
of TB patients with a previous history of TB treatment.15

Among the reported contributing factors for the develop-
ment of MDR-TB are previous history of treatment with 
anti-tuberculosis drugs,16 lack of efficient TB control pro-
grams, illiteracy, poverty, co-infection with human immuno-
deficiency viruses (HIV), patients with diabetes mellitus 
(DM) and a scarcity of research on the causes of MDR-TB.17 
Besides, the absence of adequately funded and properly 
coordinated TB programs in Somalia had led to incomplete 
dosing and possible misuse of anti-TB drugs for other ail-
ments providing the basis for the development of MDR-TB 
in the country.18

Although a high prevalence rate of drug-resistant TB was 
indicated from a national survey,15 there is a paucity of data 
on the magnitude of RR and associated factors in the study 
area. In addition, the lack of stable central government for 
the last three decades, that can lead to the breakdown of the 
health sector, and intermittent challenges, such as famine, 
droughts, and communicable diseases including TB are asso-
ciated factors. Therefore, this study aimed to assess the prev-
alence of RR-MTB and its associated factors among 
presumptive pulmonary tuberculosis (PTB) participants vis-
iting TB treatment centers in Mogadishu, Somalia.

Materials and methods

Study area and period

The study was conducted in Mogadishu locally known as 
Xamar or Hamar, the capital and most populated city of 
Somalia from March 12 to April 30, 2021. The city has 
served as an important port connecting traders all-round the 
Indian Ocean for millennia and currently has a population of 
2,425,000 residents. It has a distance of 835 miles (1344 km) 
over the Indian Ocean. Mogadishu is located in the coastal 
Banadir region on the Indian Ocean, which, unlike other 
Somali regions, is considered a municipality rather than a 
federal state. Although Somalia is recovering from three dec-
ades of civil war, the health services of the country are still 
poor. In general, the country has 264 health posts, 197 health 
centers, and 47 Hospitals.19

Study design and population

An institutional-based cross-sectional study was conducted 
among presumptive PTB adult patients who had visited TB 
treatment centers in Mogadishu during the study period and 
who gave written consent to participate.

Patients who were not willing to participate in the study 
and seriously ill were not part of this study. In addition, 
patients who were on anti-TB during the study period were 
excluded from the study.

Sample size determination

Sample size was determined using a single population pro-
portion formula by considering the prevalence of RR-MTB 
from a previous study conducted in Jigjiga, Ethiopia 
(18.4%),20 a confidence interval (CI) of 95% and 4% of mar-
gin of error and the final calculated sample size for this study 
was 378.

Sampling technique and procedures

Mogadishu has two governmental and eight non-govern-
mental TB treatment centers. We purposively selected three 
TB centers, based on the presence of GeneXpert services. 
Accordingly, Lansolote TB treatment center, Finsoma TB 
center from governmental health facilities,  and Finsoma TB 
center and  Muslim Aid TB center from non-governmental 
health facilities were included. The final sample size for this 
study was allocated proportionally to the selected TB centers 
based on the number of patients who visited each TB center 
from March 12 to April 30, 2020. Accordingly, the number 
of patients who visited Finsoma, Muslim Aid, and Lansolote 
TB centers was 1740, 953, and 1378, respectively. Therefore, 
the required sample size from each TB center was 
(Finsoma = 162), (Muslim Aid = 89), and (Lansolote = 127). 
Each study participant was selected consecutively until the 
calculated sample was fulfilled.
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Operational definition

Presumptive TB denotes a patient with signs and symptoms 
of TB such as night sweat, loss of appetite, coughing up 
blood (Hemoptysis) or mucus, chest pain, short breathing, 
and productive cough which last for 2–3 weeks

MDR-TB: TB that does not respond to at least isoniazid 
and RIF, the most important first-line anti-TB drugs.

Rifampicin-resistant TB (RR-TB): It is a genotypic resist-
ance basis to RIF detected using GeneXpert with or without 
resistance to other first-line anti-TB drugs.21

Data collection methods

Laboratory professionals collected about 5 mL of a purulent 
sputum sample in 50 mL Falcon tube from each TB suspect. 
Socio-demographic and clinical data were collected using a 
pretested structured questionnaire adapted from previous lit-
erature.20,22,23 The questionnaire was prepared first in English 
and translated to the local language (Af-Somali) and re-
translated back to English to check its consistency. The ques-
tionnaire contains socio-demographic characteristics, 
TB-related factors, behavioral-related factors such as tobacco 
use and cigarette smoking, and finally co-morbidity-related 
factors such as HIV/TB co-infection, DM, and Asthma were 
collected. A total of five data collectors (one physician, two 
Medical laboratory professionals, and two Nurses) who have 
more than 2 years of experience were used to collect the data 
and supervised by two qualified Health officers.

Sputum sample processing and laboratory 
investigation

The sputum specimen was processed in a Class II biosafety 
cabinet. The sputum sample was mixed with the buffer solu-
tion in a 2:1 ratio as instructed by the manufacturer. Then, 
2 mL of the mixed sample was transferred to GeneXpert 
MTB/RIF cartridge and then placed into the machine. The 
GeneXpert assay is a NAAT that purifies and concentrates 
M. tuberculosis complex bacilli from sputum samples, iso-
lates genomic material from the captured bacteria, and sub-
sequently detects the genomic Deoxyribonucleic acid by 
PCR. The GeneXpert automates all of the following steps; 
sample workup, nucleic acid amplification, detection of the 
target sequence, and result interpretation. Briefly, the prim-
ers in the Xpert MTB/RIF assay amplify a portion of the 
rpoB gene containing the 81 base pair “core” region. The 
probes are able to differentiate between the conserved wild-
type sequence and mutations in the core region that is associ-
ated with resistance to rifampicin. The result of GeneXpert 
was automatically generated and printed out by the computer 
attached to the GeneXpert machine.

Examination of co-morbidity

DM status. To examine the DM status of the patients, a ran-
dom blood glucose test was performed by using a blood 

glucometer. The finger of the patient was cleaned with 70% of 
alcohol and cotton. An automatic lancet was used to puncture 
the finger and a small drop of the blood was placed on the 
disposable test strip that the glucometer uses for glucose 
measurement. The glucometer machine uses the electrochem-
ical principle. The test strip contains a capillary that sucks up 
a reproducible amount of blood. The glucose in the blood 
reacts with an enzyme electrode containing glucose oxidase or 
dehydrogenase. Then the glucose undergoes a chemical reac-
tion in the presence of enzymes and electrons are produced 
during the chemical reaction. Finally, the glucometer machine 
measures the generated electrons and this is proportional to 
the concentration of glucose in the sample.24 The sample was 
taken at any time that participants visit the health facility with-
out looking at whether they have eaten or not. Patients who 
have a plasma glucose level which ⩾200 milligrams per deci-
liter (mg/dl) were considered as diabetic.25

Blood pressure measurement. Blood pressure was measured 
using a sphygmomanometer which was regularly inspected 
and validated. Before measuring blood pressure, it was made 
sure that the subjects have not consumed any hot beverages, 
such as tea or coffee, or smoked/chewed tobacco, or under-
taken vigorous physical activity within the 30 min preceding 
the measurement. Three separate measurements were taken 
on the left arm of the seated participant using a device, and 
the average BP reading is recorded. The average of the read-
ings of systolic blood pressure (SBP) and diastolic blood 
pressure (DBP) was taken as the blood pressure of the partici-
pant. The three blood pressure measurements are obtained 
after the patient is rested for at least 5 min in a seated position. 
The second and third measurement was taken 5–10 min after 
the first and second measurement respectively. A patient was 
considered hypertensive if systolic or diastolic blood pressure 
equals or greater than (SBP ⩾ 140 or DBP ⩾ 90 mmHg) 
respectively.25

Assessment of asthma. The assessment of asthmatic patients 
is mainly depending on the history and physical examination 
and there is no golden standard test for asthma.26 Therefore, 
an experienced physician was allocated to examine patients. 
Then based on his/her findings the study participants were 
categorized as asthmatic or non-asthmatic.

Assessment of HIV sero-status. The TB centers in Mogadishu 
had HIV screening program for all TB presumptive patients. 
Thus, the HIV status of the study participants was reviewed 
from their medical records and finally, the participants were 
categorized as positive, negative, and unknown.

Statistical analysis

EpiData 3.1 version was used for data entry and exported to 
Statistical Package for Social Sciences version 25 software 
for analysis. Descriptive statistics like mean and standard 
deviation were performed. The prevalence of RR-TB was 
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determined as the proportion to those patients with RR-MTB. 
Bivariate and multivariable analyses were performed to 
identify factors associated with RR-MTB. Model fitness was 
checked using Hosmer and Lomshow goodness-of-fit. 
Variables with a p-value of less than 0.25 in the bivariate 
analysis were considered as a candidate for the multivariable 
analysis. The association between RR-MTB and independ-
ent variables was measured using an adjusted odds ratio 
(AOR) at 95% CI. Statistical significance was considered at 
a p-value of less than 0.05.

Data quality control

Data quality was maintained by pre-testing the questionnaire 
before actual data collection on 5% of sample size (20) in 
Bandir and Manhal TB centers which were not selected for 
data collection. Two-day intensive training was given for 
data collectors and supervisors on the questionnaires’ inter-
view, appropriate sputum sample collection, the procedure 
of GeneXpert performance, and satisfactory recording of the 
patient results. During the data collection, one health officer 
supervised the data collection site. The principal investigator 
was also following the laboratory activity on a daily basis 
and checks the completeness of the filled questionnaire and 
whether the recorded information makes sense to ensure the 
quality of data collected.

The GeneXpert diagnostic machine automatically performs 
its internal quality control for each sample. It has an in-built 
quality control system within the test cartridge. The cartridge 
contains a Sample Processing Control (SPC) and probe check 
control. The SPC ensures adequate processing, while the Probe 
checks control verifies that all necessary steps of the test take 
place correctly. When there was an inadequate sample, as well 
as an error in sample processing, the GeneXpert automatically 
rejects the specimens. Furthermore, to increase the reliability 
and accuracy of the test, checking the new batch of cartridges 
with a confirmed positive specimen was done. Data were 
cleaned and checked for any missing data by running frequen-
cies and central tendencies before analysis. Two data clerks 
entered data and consistency was cross-checked by comparing 
the two separately entered data.

Ethical consideration

This study was performed under the international (Helsinki) 
and national research regulations. Ethical clearance was 
obtained from Haramaya University, College of Health and 
Medical Sciences through the Institutional Health Research 
Ethics Review Committee (IHRERC) Ref.No. 
IHRERC/034/2021. A permission letter to conduct this 
research was obtained from the Mogadishu health bureau. 
Study subjects were given information about the objectives 
of the study and informed written consent or thumb print for 
subjects who were unable to write were obtained. Subjects 
participated voluntarily and could withdraw from the study 

at any time without further consequences. Study participants 
who become resistant to rifampicin were linked to appropri-
ate drug-resistant TB treatment centers.

Results

Socio-demographic characteristics

In this study, a total of 370 individuals have participated with 
a 97.8% response rate. A higher proportion of the partici-
pants were female (58.4%), married (54.9%), and with illit-
eracy rate of (58.4%). The mean age of the study participants 
was 44.3 ± 14 years (Table 1).

Clinical features

The main symptoms experienced by the participants were 
loss of appetite (70.5%), followed by productive cough 
(69.2%), night sweating (57.3%), chest pain (40%), shortness 
of breath (23.2%) and sputum with blood (8.1%) (Table 2).

Prevalence of RR-MTB

Out of 370 presumptive PTB patients, 63 (17%) (95% 
CI = 13.2–20.8) of them were identified as having PTB 
(Table 3).

Among patients diagnosed with PTB, 22 (35%) (95% 
CI = 30.2–39.8) of them were resistant to rifampicin. The 
proportion of RR-MTB was 31.6% (12/38) among previ-
ously treated TB patients and 3.1% (10/332) among treat-
ment naïve patients. Nine patients had HIV/TB co-infection 
and only two of them (22.2%) were resistant to rifampicin. 
Fifty-seven (15.4%) of the study participants were diagnosed 
with Asthma and eight (14%) of them were resistant to 
rifampicin (Table 4).

Factors associated with RR-MTB

In bivariate analysis variables like place of residence, monthly 
income, family size, cigarette smoking, chewing of chat and 
tobacco, history of imprisonment, history of previous TB 
treatment, contact with known TB case, and asthma status 
were significantly associated with RR-MTB (Table 5).

However, in the multivariable analysis, only patients with 
lower monthly income, history of previous TB treatment, 
chewing of tobacco, and asthma were remaining signifi-
cantly associated with RR-MTB (p <.05) (Table 5).

Patients who have a previous history of TB treatment 
were four times more likely (AOR = 4.1; 95% CI = 1.91–
7.75) to develop RR-MTB than those who don’t have a pre-
vious history of TB treatment. Patients whose monthly 
income was less than $100 USD were two times more likely 
(AOR = 2.2; 95% CI = 1.077–5.98) to develop RR-MTB 
compared to those who have a monthly income greater than 
$100 USD. Furthermore, patients who were tobacco chewers 
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were about three times more likely (AOR = 2.8; 95% 
CI = 1.25–5.73) to have RR-MTB  compared to their coun-
terparts. The odds of those patients living with Asthma were 
2.6 times (AOR = 2.63; 95% CI = 1.3–8.3) higher than non-
asthmatic patients (Table 5).

Discussion

RR-MTB is a growing public health problem in the study area. 
According to this study, more than one-third PTB positive 
cases were resistant to rifampicin. Previous history of TB 

Table 1. Socio-demographic characteristics of study participants at Mogadishu TB centers, 2021 (N = 370).

Variable Categories Frequency Percentage %

Age (in years) 15–24 29 7.8
25–34 101 27.3
35–44 96 25.9
45–54 68 18.4
55–64 42 11.4
>64 34 9.2

Gender Male 154 41.6
Female 216 58.4

Marital status Single 157 42.4
Ever married 213 57.6

Residence Urban 325 87
Rural 48 13

Education No formal education 216 58.4
Primary school 115 31.1
Secondary school 32 8.6
College & above 7 2

Occupation Daily labor 99 26.8
House wife 81 21.9
Farmer 28 7.6
Student 39 10.5
Jobless 65 17.6
Fisher 58 15.7

Monthly income (In United States Dollars) <100 273 73.8
>100 97 26.2

Family size <5 169 47.6
>5 201 52.4

Number of rooms 1–2 289 78.1
>3 81 21.9

Table 2. Clinical features of PTB patients at Mogadishu TB centers, 2021 (N = 370).

Variable Categories Frequency MTB

Detected No (%) Not Detected No (%)

Productive cough Yes 256 42 (16.4%) 214 (83.6%)
No 114 21 (18.4%) 93 (81.6%)

Hemoptysis Yes 30 8 (26.7%) 22 (73.3%)
No 340 55 (16.2%) 285 (83.8%)

Shortness of breath Yes 86 17 (19.8%) 69 (80.2%)
No 284 46 (16.2%) 238 (83.8%)

Chest pain Yes 148 26 (17.6%) 122 (82.4%)
No 222 37 (16.7%) 185 (83.3%)

Night sweating Yes 212 36 (17%) 176 (83%)
No 158 27 (17.1%) 131 (82.9%)

Appetite loss Yes 261 45 (17.2%) 216 (82.8%)
No 109 18 (16.5%) 91 (83.5%)
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treatment, lower monthly income, and co morbidity with 
asthma were found important factors associated with RR-MTB.

The prevalence of PTB among presumptive PTB patients 
was 17%. This finding is lower than studies conducted in 
Ethiopia which ranges from 23.2% to 30.5%.5,27,28 However, 
it is higher than studies from different parts of Ethiopia 
which reported 7.9% to 15.1%.29–31 The possible reasons for 
the variations could be due to differences in the methods of 

detection of M. tuberculosis, geography, and TB control and 
prevention programs.

The prevalence of RR-MTB in this study is comparable 
with other studies conducted in Nairobi, Kenya (30%)32 and 
Ghana (31.4%).33 However, this finding is higher than the 
national reports and previous studies reported from different 
parts of neighboring country, Ethiopia which ranges from 
4.1% to 15.8%5,27–31 and study reported by Gautam et al. from 

Table 3. Prevalence of M. tuberculosis among presumptive TB study participants in Mogadishu TB centers, 2021 (N = 370).

Variable Categories MTB detected [No (%)] MTB not detected [No (%)]

Age 15–24 4 (86.2) 25 (13.8)
25–34 21 (20.8) 80 (79.2)
35–44 13 (13.5) 83 (86.5)
45–54 12 (17.6) 56 (82.4)
55–64 5 (11.9) 37 (88.1)
>64 8 (23.5) 26 (76.5)

Sex Male 25 (16.2) 129 (83.8)
Female 38 (17.6) 178 (82.4)

HIV Reactive 2 (22.2) 7 (77.8)
Non-reactive 45 (16.5) 227 (83.5)
Unknown 16 (17.9) 73 (82.1)

Asthma Asthmatic 12 (21.1) 45 (78.9)
Non-asthmatic 51 (16.3) 262 (83.7)

DM Diabetic 4 (26.7) 11 (73.3)
Non-diabetic 59 (16.6) 296 (83.4)

Table 4. RR-MTB rate among presumptive TB study participants in Mogadishu TB centers, 2021 (N = 370).

Variable Categories Rifampicin-resistant MTB

Detected no (%) Not detected no (%)

Age (in years) 15–24 3 (0.8%) 26 (7.02%)
25–34 7 (1.9%) 93 (25.1%)
35–44 2 (0.5%) 94 (25.4%)
45–54 6 (1.6%) 62 (16.8%)
55–64 3 (0.8%) 39 (10.5%)
>64 1 (0.3%) 33 (8.9%)

Gender Male 10 (6.5%) 144 (93.5%)
Female 12 (5.6%) 204 (94.4%)

Marital status Single 9 (5.7%) 148 (94.2%)
Ever married 13 (6.4%) 200 (93.6%)

Chat chewing Yes 6 (14.6%) 35 (85.4%)
No 16 (4.8%) 313 (95.1%)

Smoking Yes 5 (10.9%) 41 (98.1%)
No 17 (5.2%) 307 (94.8%)

DM Diabetic 13 (18.3%) 58 (81.7%)
Non-diabetic 9 (3.1%) 290 (96.9%)

Asthma status Asthmatic 8 (14%) 49 (86%)
Non-asthmatic 14 (4.5%) 299 (95.5%)

HIV sero-status Reactive 2 (22.2%) 7 (77.7%)
Non-reactive 19 (5.9%) 305 (94.1%)
Unknown 1 (2.7%) 36 (97.3%)
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India (26.1%).34 A higher proportion of RR-MTB in this 
study setting could be attributed to weak TB prevention and 
control measures in Somalia.15 The variation in rifampicin 
resistance prevalence could be due to differences geographic 
location, level of exposure to anti-TB drugs, national health 
care strategies in TB control among courtiers, population 
access to health-care facilities, and /or methods of drug resist-
ance gene detection.

In the current study, having a previous history of TB treat-
ment was strongly associated with drug-resistant TB. This 
strong association could be explained that RR-MTB strains 
arise after repeated cycles of killing (during treatment) and 
re-growth after treatment. When patients are medicated 
repeatedly, the mutant strain becomes dominant.15 This could 
support the suggestion that drug resistance results mainly 
from poor treatment adherence.35 Furthermore, in the present 
study, the proportion of RR-MTB was high among previously 
treated cases (31.6%) when compared to naïve cases (3.1%). 
This is in line with studies conducted in Debre Markos5 and 
Addis Ababa30 hospitals of Ethiopia. This suggests that previ-
ously treated patients were more likely to harbor drug-resist-
ant strains2 and it also shows the weakness in TB prevention 
and control measures in the study area.15 This present finding 
has significant relevance in the current global efforts to accu-
rately and timely diagnose MDR-TB with the scale up of 
molecular technology like Gene Xpert MTB/RIF, providing 
quick results of rifampicin resistance as a proxy to MDR-TB.

The present study also revealed an association between 
tobacco chewing and RR-MTB development. A study con-
ducted in China indicated that tobacco chewing is a reversible 

potential factor for the development of drug-resistant M. 
tuberculosis.36 Furthermore, tobacco chewing is shown to 
reduces the successful treatment outcome of anti-TB treat-
ment.37 Tobacco-addicted patients are less likely to complete 
anti-TB treatment and this finally participates in the develop-
ment of drug-resistant TB strain.38

In this study, a lower monthly income of the family was 
significantly associated with RR-MTB. This is in line with a 
study conducted in Brazil which indicated that low socioeco-
nomic status can increase the treatment abandonment rate 
which consequently participates in the acquisition of drug-
resistant TB strain.37 In addition to this, low socioeconomic 
status increases the chance of contracting TB resistant strains 
as such low socioeconomic status communities don’t have 
access to good medical services.

The present study also revealed an association between 
being asthmatic and the development of RR-MTB. This 
could have happened because asthma can cause dysregula-
tion of host defense functions. It damages the lungs and 
reduces anti-TB treatment efficacy.39

In the current study, age was not associated with RR-MTB. 
However, previous studies associated age with RR-MTB. A 
study conducted in South Africa reported that those patients 
who have age greater than 40 years were six times more 
likely to have RR-MTB than those who have age <40 years.40 
The lack of association between age and RR-MTB could be 
due to differences in the mean age of study participants in 
different studies.

In this study, gender was not also associated with 
RR-MTB. This could have been since men and women are 

Table 5. Bi-variable and multivariable analysis among presumptive PTB patients at Mogadishu TB centers, 2021. 

Variable/Categories RR-MTB COR (95% CI) p-Value AOR (95% CI) p-Value

Yes NO

Place of residence Urban 14 (6.5%) 304 (93.5%) 0.25 (0.09–0.63) 0.21 2.9 (0.81–4.01) 0.67
Rural 8 (2.2%) 44 (97.8%) 1 1

Monthly income (in United States Dollars) <100 13 (13.4%) 84 (86.6%) 4.54 (1.86–10.9) 0.104 2.2 (1.77–5.98) 0.019*
>100 9 (3.3%) 264 (96.7%) 1 1

Family size <5 12 (6.8%) 165 (93.2%) 1.33 (0.54–3.1) 0.151 3.71 (1.32–5.58) 0.34
>5 10 (5.2%) 183 (94.8%) 1 1

History of TB treatment Yes 12 (10.3%) 26 (89.7%) 14.9 (5.9–37.7) 0.012 4.1 (1.91–6.75) 0.02*
No 10 (5.6%) 322 (94.4%) 1 1

Contact with known case Yes 5 (11.1%) 40 (88.9%) 2.26 (1.16–4.41) 0.11 0.8 (0.33–1.98) 0.78
No 17 (5.2%) 308 (94.8%) 1 1 1

Smoking Yes 5 (10.9%) 41 (89.1%) 2.2 (0.77–6.28) 0.014 4.8 (2.61–7.23) 0.43
No 17 (5.2%) 307 (94.8%) 1 1

Tobacco chewing Yes 5 (15.2%) 28 (84.8%) 3.36 (1.15–9.78) 0.03 2.8 (1.25–5.73) 0.025*
No 17 (5%) 320 (95%) 1 1

Asthma status Asthmatic 8 (14%) 49 (86%) 3.48 (1.39–8.73) 0.002 2.63 (1.3–7.3) 0.04*
Non-
asthmatic

14 (4.5%) 299 (95.5%) 1 1

History of impressments Yes 5 (13.9%) 31 (86.1%) 3 (1.04–8.68) 0.04 3.1 (0.98–8.73) 0.13
No 17 (5.1%) 317 (94.9%) 1 1

*statistically significant.
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exposed equally to factors that lead to rifampicin resistance 
in Mogadishu. However, the drug-resistance is slightly pre-
dominated among males (6.5%) when compared to females 
(5.6%) and this could be a difference in medical treatment-
seeking behavior. This is similar to studies conducted in 
India41 and Zambia.42

Strengths and limitations

Among the strengths of this study is that it provides an overall 
picture of the prevalence of RR-MTB using the newly 
endorsed method Gene Xpert MTB/RIF assay and associated 
factors among presumptive TB patients in Mogadishu TB 
centers. Nevertheless, the limitation of the study was related 
to its study design and sampling technique. The cross-sec-
tional study design could not clearly define the cause-and-
effect relationship. The convenient sampling technique limits 
the generalizations of the research findings beyond the popu-
lation under the study. Therefore, the findings of this study 
should be interpreted within these limitations.

Recommendations

The Mogadishu regional bureau should emphasize the pre-
ventive and controlling strategies of drug-resistant TB by 
continuous surveillance of drug resistance TB trends and 
prevent the development of new cases of RR-MTB. The 
office should also provide broad-scale health education and 
awareness-building programs to the communities on drug-
resistant TB and the health effects of tobacco chewing. 
Furthermore, the office should give special attention to the 
poor and vulnerable groups who face barriers to accessing 
TB services, especially, those in low socioeconomic status.

Conclusions

In this study, the overall magnitude of RR-MTB was 35% 
and it is very high when compared to most studies conducted 
in the neighboring countries, Ethiopia and Kenya. 
Furthermore, this result implies that the country faces a great 
risk of joining the 20 countries with the highest estimated 
number of RR-MDR-TB incidents in the world. Having pre-
vious anti-TB treatment, a monthly income of less than $100 
USD, the habit of tobacco chewing, and being asthmatic are 
significantly associated with RR-MTB development.
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