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Background: Tuberculosis presents a heightened threat to community health throughout the 
world but disproportionately afflicts low-income nations. In Ethiopia, TB is a significant 
health problem in children causing significant morbidity and mortality. Therefore, this study 
aimed to determine the prevalence, risk factors, and rifampicin resistance of pulmonary 
tuberculosis among children.
Methods: A hospital-based cross-sectional study was conducted on 384 children less than 
15 years of age at Debre Markos Referral Hospital from February to May 2019. Sputum and 
gastric lavage samples were used to detect Mycobacterium tuberculosis and its rifampicin 
resistance pattern. MTB/RIF GeneXpert assay was used for the laboratory diagnosis.
Results: The prevalence of pulmonary tuberculosis and rifampicin resistance was 22 (5.73%) 
and 2 (0.52%), respectively. Educational status of the family (P = 0.02; AOR = 4.12; CI = 
1.28–13.15), residence (P = 0.04; AOR = 3.09; CI =1.05–9.06), history of tuberculosis contact 
(P ≤ 0.001; AOR = 14.78; CI = 4.43–49.26), HIV infection (P ≤ 0.001; AOR = 5.51; CI = 
1.72–17.7), malnourished status (P = 0.01; AOR = 4.11; CI = 1.33–12.65), duration of cough 
greater than 3 weeks (P = 0.04; AOR = 3.2; CI = 11.05–9.78), weight loss (P ≤ 0.001; AOR = 
307.8; CI = 32–2980), and children with mucoid sputum (P = 0.02; AOR = 3.76; CI = 
1.2–12.2) were significantly associated with tuberculosis infection.
Conclusion: This study showed a high prevalence of pulmonary tuberculosis infection 
among children. Residence, educational status of the family, contact history with tuberculosis 
cases, HIV, and malnutrition were risk factors for tuberculosis infection. Therefore, periodic 
surveillance of tuberculosis and assessing risk factors among children should be addressed. 
Moreover, a regular large scale survey should be conducted to assess the burden and 
intervene accordingly.
Keywords: tuberculosis, rifampicin resistance, children, Mycobacterium tuberculosis, MTB/ 
RIF GeneXpert

Background
Tuberculosis (TB) is an infectious disease caused by Mycobacterium tuberculosis. 
It primarily affects the lungs but can also affect the central nervous system, 
intestine, bone and joints, lymph glands, and other body tissues resulting in extra- 
pulmonary tuberculosis.1 TB can be transmitted by aerosol droplets generated by 
sputum positive patients with pulmonary tuberculosis.2,3 Children are among the 
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chief victims of tuberculosis, suffering greater morbidity 
and mortality during early childhood than people at any 
other age in life.4–6 The World Health Organization 
(WHO) estimates that one-third of the world’s population 
is infected with TB and that 10 million new TB cases and 
1.6 million deaths occurred in the world. Eighty percent of 
all cases were in 22 countries, mainly in Africa and Asia. 
Africa is the region with the highest burden of all forms of 
TB cases, and Ethiopia has a high rate of TB infection. 
The annual incidence of new TB cases was estimated to be 
207/100,000, and the country is one of the 27 high multi- 
drug resistant tuberculosis (MDR-TB) countries with esti-
mated 6200 MDR-TB patients each year.7,8

Pediatric tuberculosis represents the main public health 
concern worldwide.9,10 The World Health Organization 
reported that about 9 million people develop TB 
each year, and of whom about 1 million (11%) occur in 
children aged less than 15 years. Children contribute to 
3–6% of the total TB caseload in developed countries and 
more than 25% of the burden of TB disease in developing 
countries. Nonetheless, pediatric TB has been relatively 
neglected for several years, mainly due to difficulties in 
Mycobacterium isolation in children.9 In 2017, an esti-
mated 1 million children became ill with TB and 
230,000 children died of TB (including children with 
Human Immunodeficiency Virus (HIV) associated TB).11 

It is well known that childhood TB infection is facilitated 
by risk factors such as contact to the index case, HIV 
infection, malnutrition, young age, diabetes, indoor air 
pollution, alcohol, use of immunosuppressive drugs, 
tobacco smoke, behavioral and socioeconomic factors.12

Tuberculosis is among the top 10 causes of death 
among children worldwide, and millions of children are 
affected by TB.13 Childhood TB occurs in every part of 
the world, and the largest number of new childhood TB 
cases occurred in the South-East Asia and Western 
Pacific regions, with 62% of new TB cases, followed 
by the African region, with 25% of new TB cases. The 
African region has the largest number of children 
reported with tuberculosis infection, particularly from 
Sub-Saharan African countries. In 2017, 87% of new 
TB cases occurred in the 30 high TB burden countries. 
Eight countries; India, China, Indonesia, Philippines, 
Pakistan, Nigeria, Bangladesh, and South Africa 
accounted for two-thirds of the new TB cases.9 TB has 
always been highly prevalent in Ethiopia. According to 
the 2011 Ethiopian Ministry of Health (MOH) report, TB 
is the eighth leading cause of hospital admissions and the 

third leading cause of hospital deaths in Ethiopia, which 
presents Ethiopia as the seventh-highest TB burden 
country globally and ranks third in Africa.14

Tuberculosis is neglected in children by international 
and national policies and reports. This negligence leads to 
the lack of information regarding the epidemiology of 
pediatrics tuberculosis, drug resistance profile, and risk 
factors. However, pediatrics tuberculosis may be the hid-
den fire for future epidemics of tuberculosis since the 
bacteria can live for a longer time and until the child 
turned into an adult and able to produce productive spu-
tum, which may play a role in the transmission of tuber-
culosis and also a scarcity of information on the 
epidemiology of pediatrics tuberculosis at a global and 
national level in general and in Debremarkos in particular. 
Hence, this study aimed to determine the prevalence, risk 
factors, and rifampicin resistance pulmonary TB among 
children at Debre Markos referral hospital.

Methods
Study Area
The study was conducted at Debre Markos referral hospital, 
East Gojjam, Amhara regional state, Northwest Ethiopia. 
The town serves as the capital city of the East Gojjam 
Administrative Zone. It is situated in the Northwest of the 
capital city of Ethiopia, Addis Ababa at a distance of 300 
Km and located at 1020ʹN latitude and 3743ʹE longitude. 
The town has a total area of 6160 Km2 and its altitude 
ranges from 1302 to 17,000 m above sea level with an 
annual rainfall that falls from 1300 to 1380 mm. 
According to the Central Statical Agency of Ethiopia, 
Debremarkos town has an estimated population of 119,000 
with a 97.07% Orthodox Christian by religion, while 1.7% 
of the populations are Muslims and 1.1% Protestant.15 The 
hospital provides health service to more than 3.5 million 
populations in its catchments, the hospital has 132 beds for 
inpatient and outpatient services.16

Study Design and Period
A cross-sectional study was conducted among children 
with less than 15 years of age of tuberculosis suspected 
patients at Debre Markos referral hospital from February 
to May 2019.

Source and Study Population
The source population for this study was all children less 
than 15 years of age seeking health services. The study 
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population was all TB suspected children less than 15 
years of age seeking health services at Debre Markos 
referral hospital during the study period. Study participants 
who were unable to give socio-demographic information 
and samples at the time of data collection were excluded.

Sample Size Determination and Sampling 
Technique
Single population proportion formula was used to calcu-
late the sample size as follows: n = z2 p (1-p)/d2; where: 
n = the minimum required sample size; z = Standard 
normal distribution value at 95% CI, which is 1.96; P = 
the prevalence of childhood TB taken as 50%, since there 
is no previous report; d = the margin of error taken as 5%. 
n = 1:962�:52

:052 = 3:8416�:25
:0025 = 384. The calculated sample size 

was 384. A convenience sampling technique was used and 
eligible participants during the study period were included 
in the study until the sample size 384 reached. The aims of 
the study and the benefits of participation were clearly 
explained to the participants before data collection. 
Participation was voluntarily and they have told them it 
is their right to withdraw from the study at any time during 
data collection. A questionnaire-based on known and pos-
sible factors was developed to explore the objectives of the 
study and pre-tested.

Data Collection
The questionnaire was prepared in English then translated 
to the local language Amharic. Then, the socio- 
demographic characteristics, clinical information, and spe-
cimens were collected by face to face interview using 
a pretested structured questionnaire. HIV screening is 
done according to the Ethiopian national HIV test algo-
rithm. An HIV test was done for each participant. For 
infants, HIV test was done by polymerase chain reaction 
(PCR) after collecting blood using a dry blood spot (DBS) 
method.

Assessment of Nutritional Status
The nutritional status of each child was determined by 
body mass index (BMI). The height and the weight of 
children were measured and the BMI determined by divid-
ing weight to that of the height square. The nutritional 
status of the children was determined as underweight, 
normal weight, overweight or obese for a given height 
measurement using internationally recognized classifica-
tions published by the WHO (Underweight < 18.5; 

Normal range 18.5–24.99; Overweight 25–30; Obese > 
30).17 Mid-upper arm circumference (MUAC) also used 
to determine nutritional status for children between 6 
months and 5 years’ old who had malnutrition (wasting 
or thinness) by measuring the circumference of the left 
upper arm, measured at the mid-point between the tip of 
the shoulder and the tip of the elbow. If MUAC was 
<1.5 cm it is severe malnutrition, if it was between 
11.5–12.4 cm it was moderate malnutrition if MUAC 
was >12.5 cm healthy.18

Sputum Collection
Sputum was obtained by expectoration method from chil-
dren greater than 5 years of age who able to cooperate to 
provide purulent sputum by instructing the child to rinse 
his or her mouth with water before producing the speci-
men. Then, the child was told to take two deep breaths, 
holding the breath for a few seconds after each inhalation 
and then exhaling slowly. He or she was asked to breathe 
in the third time and then forcefully blow the air out by 
asking the child to breathe in again and then cough to 
produce purulent sputum from deep in the lungs. 
However, for children under 6 years of age and unable 
to provide purulent sputum, sputum induction was under-
taken after a 2–3 h fast by a physician trained in this 
technique. Children were pretreated with 200 
g salbutamol via a metered-dose inhaler with the attached 
spacer to prevent bronchoconstriction. A jet nebulizer 
that was attached to oxygen at a flow rate of 5 
L per minute delivered 5 mL of 5% sterile saline for 15 
minutes. Thereafter, chest percussion, vibration, or active 
breathing performed by a physician, and sample collec-
tion following spontaneous expectoration or suction of 
the naso-oropharynx.19

Gastric Lavage Collection
Gastric lavage was performed in the early morning after an 
overnight fast of at least 4 hours. A nasogastric tube was 
passed and normal saline 20 mL inserted, left for 3 min-
utes, and then aspirated. An additional 5–10 mL of normal 
saline was introduced and aspirated, until a minimum of 
20 mL of aspirate was obtained. Then the gastric content 
was transferred into a sterile container, and the specimen 
container was wiped with alcohol to prevent cross- 
contamination, and transported to the laboratory as soon 
as possible within 4 hours.19
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Sample Processing and Laboratory 
Detection
Specimens were decontaminated and processed using 
standardized protocols and quality assurance procedures 
provided by the manufacture. Following decontamination 
with N-acetyl-L-cysteine and sodium hydroxide, samples 
were then mixed with sample reagent for liquefaction and 
inactivation in a ratio of 2:1 before being transferred into 
a pre-labeled cartridge, which was then inserted into an 
Xpert MTB/Rif machine. The Xpert MTB/RIF purifies 
and concentrates Mycobacterium tuberculosis complex 
bacilli from sputum samples, isolates genomic material 
from the captured bacteria by sonication, and subse-
quently amplifies and detects the genomic DNA by 
PCR. Xpert MTB/Rif test was considered positive if 
MTB was detected. Repeat Xpert MTB/Rif tests were 
done for indeterminate results. Rifampicin resistance 
inducing mutations in the RNA polymerase beta (rpoB) 
gene in the Mycobacterium tuberculosis genome in a real- 
time format using fluorescent-labeled probes (molecular 
beacons).20,21

Data and Laboratory Quality Control
Data quality was maintained by pretesting the questionnaire 
as well as training of the data collector and research assis-
tant. Data also checked for completeness, accuracy, consis-
tency, and clarity. The MTB/RIF Genexpert assay was 
monitored by two internal quality control proper test con-
trols. First, the sample processing control (SPC) ensures 
adequate processing and monitors the presence of inhibition. 
Second, the Probe check control (PCC) verifies that the steps 
of the tests (rehydration, filling of the cartridge, etc.) take 
place correctly. When there was an inadequate sample, the 
presence of inhibiter as well as error in sample processing, 
the Genexpert automatically reject the specimens.

Data Entry, Analysis and Interpretation
Data was entered into Epidemiological Information (EPI- 
Info) version-7 to check data completeness and clearance, 
then transferred to SPSS version-20 for analysis. The 
characteristics of the study populations were summarized 
using frequencies, mean, and standard deviation. Bivariate 
and multivariate analysis used to determine the strength of 
the association between variables. The adjusted odds ratio 
computed using multivariate logistic regression for vari-
ables with p-value < 0.2 to control the effect of 

confounding variables. P-value < 0.05 was considered 
statistically significant at 95% confidence interval.

Results
Socio-Demographic and Clinical 
Characteristics of Children
In this study, a total of 384 children were included. Out 
of these, 51% (196/384) were males, and the mean age of 
the children was 8.56 years with SD of ± 3.91 with an 
age range of 0–15 years. Most of the children, 39.06% 
(150/384) belonged to 6–10 years of age while 34.11% 
(131/384) belonged to 11–15 years of age. The majority, 
51.04% (196/384) children were from rural residents 
while the rest, 48.96% (188/384) from an urban area. 
Forty-nine percent of children attend education while 
the rest, 51% did not. Clinical characteristics of children 
showed that 236 (61.46%) had fever, 88 (22.92%) night 
sweat, 168 (43.75%) weight loss, 229 (59.64%) loss of 
appetite, and 384 (100%) had a cough for more than three 
weeks. In this study, 157 (40.9%) children delivered 
muco-salivary sputum, 124 (32.3%) gave mucoid spu-
tum, and 103 (26.8%) gave gastric lavage sample 
(Table 1).

Frequency of Risk Factors Among 
Children
Risk factor assessment showed that 153 (39.84%) children 
had history of contact with TB patients, 22 (5.73%) had 
history of anti-TB treatment, 41 (10.68%) were HIV posi-
tive, and 62 (16.15%) children were malnourished. In this 
study, being illiterate (P = 0.02; AOR = 4.12; CI = 1.28–-
13.15), being rural in residence (P = 0.04; AOR = 3.09; CI 
=1.05–9.06), history tuberculosis contact (P ≤ 0.001; AOR 
=14.78; CI = 4.43–49.26), HIV infection (P ≤ 0.001; AOR 
= 5.51; CI = 1.72–17.7), being malnourished (P = 0.01; 
AOR = 4.11; CI = 1.33–12.65) and duration of cough 
greater than 3 weeks (P = 0.04; AOR =3.2; CI =11.05–-
9.78) were a significant risk factors for childhood tubercu-
losis (Table 2). Moreover, children had fever (P ≤ 0.001; 
AOR = 12.19; CI = 3.05–48.7), night sweat (P ≤ 0.001; 
AOR =15.24; CI = 4.2–55.22), weight loss (P ≤ 0.001; 
AOR =307.8; CI = 32–2980), loss of appetite (P = 0.01; 
AOR = 10.32; CI = 2.5–42.2) and children with mucoid 
sputum (P = 0.02; AOR = 3.76; CI = 1.2–12.2) were also 
significantly associated with childhood tuberculosis 
(Table 3).
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Prevalence of Mycobacterium tuberculosis 
and Its Rifampicin Resistance
The prevalence of pulmonary tuberculosis among chil-
dren was 22 (5.73%), and two (0.52%) of them were 
rifampicin-resistant. The prevalence of pulmonary tuber-
culosis among different age categories of children 
showed 5 (4.85%), 6 (4%), and 11 (8.4%) among the 
age groups 0–5, 6–10, and 11–15 years, respectively. 
The proportion of pulmonary tuberculosis among male 
children was 14 (7.14%), but 8 (4.26%) among females 
which shows that males are almost 2 times more likely 
to acquire pulmonary tuberculosis than females, but no 
statistically significant association between pulmonary 
tuberculosis with sex. The proportion of pulmonary 
tuberculosis among urban and rural children was 6 

(3.19%) and 16 (8.16%), respectively. Data also showed 
a statistically significant association between pulmonary 
tuberculosis and residence [P = 0.04; AOR = 3.09 
(95% CI).

The prevalence of pulmonary tuberculosis among chil-
dren that attend education was 5 (2.65%), but 17 (8.72%) 
among children that did not attend [P = 0.01; AOR = 4.12, 
95% CI: 1.28–13.15]. The prevalence of pulmonary tuber-
culosis among children that had a history of contact with 
TB patients was 18 (11.76%). Children that had a history 
of TB contact were almost 14.78 times at higher risk for 
pulmonary tuberculosis than those that had no TB contact 
history [P ≤ 0.001; AOR = 14.78, 95% CI: 4.43–49.26]. 
The prevalence of pulmonary tuberculosis among HIV 
positive children was 6 (14.63%), but 16 (4.66%) among 

Table 1 Frequency of Socio-Demographic Characteristics, Clinical Characteristics, and Risk Factors of TB Suspected Children 
Under 15 Years of Age (N =384) at Debremarkos Referral Hospital, Northwest Ethiopia, February - May, 2019

Characteristics Frequency Percent

Socio-demographic characteristics Age group 0–5 103 26.82%

6–10 150 39.06%

11–15 131 34.11%
Sex Male 196 51.04%

Female 188 48.96%

Educational status Literate 189 49.22%
Illiterate 195 50.78%

Residence Urban 188 48.96%
Rural 196 51.04%

Clinical characteristics Cough Yes 384 100%
No - -

Fever Yes 236 61.46%

No 148 38.54%
Night sweet Yes 88 22.92%

No 296 77.08%

Weight loss Yes 168 43.75%
No 216 56.25%

Weakness Yes 331 86.2%

No 53 13.80%
Loss of appetite Yes 229 59.64%

No 155 40.36%

Duration of cough 2 weeks 152 39.58%
3 weeks 132 34.38%

>3 weeks 100 26.04%

Risk factors TB contact history Yes 153 39.84%

No 231 60.16%

HIV status Positive 41 10.68%
Negative 343 89.32%

Nutritional status Malnourished 62 16.15%

Normal 322 83.85%
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HIV negatives. Moreover, data also showed a statistically 
significant association between pulmonary tuberculosis 
and HIV infection (P = 0.01). The odds of acquiring 

pulmonary tuberculosis among HIV positive children 
were 5.51 times higher than HIV negatives [AOR = 5.51, 
95% CI: 1.72–17.7].

Table 2 Bivariate and Multivariate Analysis (N=384) That Shows the Relationship Between Risk Factors and Prevalence of Pulmonary 
Tuberculosis at Debremarkos Referral Hospital, Northwest Ethiopia, February – May, 2019

Characteristics TB Negative TB Positive COR (95% CI) P-value AOR (95% CI) P-value

Age groups 0–5 98 (95.14%) 5 (4.85%) 1 0.63 

0.556–10 144 (96%) 6 (4%) 1.29 (0.45–3.75)

11–15 120 (91.6%) 11 (8.4%) 1.39 (0.46–4.29)

Gender Female 180 (95.7%) 8 (4.26%) 1 0.2

Male 182 (92.8%) 14 (7.14%) 1.73 (0.70–4.22)

Educational Status Literate 184 (97.3%) 5 (2.65%) 1 0.01S 1 0.02S

Illiterate 178 (91.3%) 17 (8.72%) 3.51 (1.26–9.72) 4.12 (1.28–13.15)

Residence Urban 182 (96.8%) 6 (3.19%) 1 0.03S 1 0.04S

Rural 180 (91.8%) 16 (8.16%) 2.69 (1.03–7.04) 3.09 (1.05–9.06)

TB contact Yes 135 (88.2%) 18 (11.76%) 7.56 (2.5–22.8) ≤ 0.001S 14.78 (4.43–49.26) ≤ 0.001S

No 227 (98.2%) 4 (1.73%) 1 1

HIV status Positive 35 (85.3%) 6 (14.63%) 3.50 (1.28–9.53) 0.01S 5.51 (1.72–17.7) ≤ 0.001S

Negative 327 (95.3%) 16 (4.66%) 1 1

Nutritional Status Malnourished 54 (87.1%) 8 (12.90%) 3.29 (1.30–8.14) ≤ 0.001S 4.11 (1.33–12.65) 0.01S

Normal 308 (95.6%) 14 (4.35%) 1 1

Duration of Cough 2 weeks 147 (96.7%) 5 (3.29%) 1 0.40 
0.03S

1
3 weeks 125 (94.7%) 7 (5.3%) 1.65 (0.51–5.32) 1.54 (0.47–5.02) 0.47 

0.04S>3 weeks 90 (90%) 10 (10%) 3.27 (1.08–9.86) 3.21(1.05–9.78)

Abbreviations: s, statistically significant; TB, tuberculosis; COR, crud odd ratio; AOR, adjusted odd ratio; CI, confidence interval.

Table 3 Bivariate and Multivariate Analysis (N=384) That Shows the Relationship Between Clinical Characteristics and Prevalence of 
Pulmonary Tuberculosis at Debremarkos Referral Hospital, Northwest Ethiopia, February–May, 2019

Clinical X-stics TB Negative TB Positive COR (95% CI) p-value AOR (95% CI) p-value

Fever Yes 218 (92.4%) 18 (7.63%) 2.97 (0.98–8.96) 0.04S 12.19 (3.05–48.7) ≤0.001S

No 144 (97.3%) 4 (2.7%) 1 1

Night sweet Yes 74 (84.1%) 14 (15.91%) 6.81 (2.75–16.84) ≤ 0.001S 15.24 (4.2–55.22) ≤0.001S

No 288 (97.3%) 8 (2.7%) 1 1

Weakness Yes 311 (93.4%) 20 (6.04%) 1.63 (0.37–7.22) 0.51

No 51 (96.2%) 2 (3.77%) 1

Weight loss Yes 147 (87.5%) 21 (12.5%) 30.71 (4.1–231) ≤0.001S 307.8 (32–2980) ≤0.001S

No 215 (99.5%) 1 (0.46%) 1 1

Loss of appetite Yes 211 (92.1%) 18 (7.86%) 3.22 (1.06–9.70) 0.02S 10.32 (2.5–42.2) 0.01S

No 151 (97.4%) 4 (2.58%) 1 1

Sample Muco-salivary 153 (98%) 4 (2.55%) 1 1

Mucoid 113(91%) 11 (8.87%) 3.72 (1.15–11.99) 0.02S 3.76 (1.2–12.2) 0.02S

Gastric lavage 96 (93.2%) 7 (6.8%) 2.79 (0.79–9.79) 0.11 2.59(0.7–9.16) 0.14

Abbreviations: s, statistically significant; TB, tuberculosis; COR, crud odd ratio; OR, adjusted odd ratio; CI, confidence interval.
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Data of the current study also showed a prevalence of 
pulmonary tuberculosis among malnourished children is 8 
(12.9%), but 14 (4.35%) among children with normal 
BMI. A statistically significant association between the 
prevalence of pulmonary tuberculosis with that of malnu-
trition status (P = 0.01) was observed. Malnourished chil-
dren were almost four times at risk for pulmonary 
tuberculosis than children with normal BMI [AOR = 
4.11, 95% CI: 1.33–12.65]. According to this study chil-
dren who had fever had 12.19 times higher TB occurrence 
than those had no fever [AOR = 12.19; 95% CI: 3.05–-
48.7, p-value ≤ 0.001]. Based on data of this study, a child 
who had night sweat had 15.24 times the occurrence of TB 
than those had not [AOR = 15.24; 95% CI: 4.2–55.22, 
p-value ≤ 0.001]. The prevalence of tuberculosis in chil-
dren who had weight loss is 307.8 times higher than those 
who did not loss their weight, [AOR = 307.8 (31.79–-
2979.89, p ≤ 0.001)].

Discussion
Childhood tuberculosis has been relatively neglected, 
mainly due to many challenges in diagnosis and lower 
priority given to childhood tuberculosis by TB control 
programs. It is particularly evident in developing countries 
with poor public health infrastructure.22 Mycobacterium 
tuberculosis causes much morbidity and mortality in chil-
dren all over the world due to many predisposing risk 
factors that contribute to the transmission and develop-
ment of the disease tuberculosis.23–27 Some of these risk 
factors are the presence of index cases, HIV infection, 
malnutrition, and others.28–30 Drug-resistant TB (DRTB) 
is also emerging, which causes higher morbidity and mor-
tality in children than drug-susceptible TB. Rifampicin 
resistant TB is one of the DRTB that affects every part 
of the world.31–33

In this study, the prevalence of pulmonary tuberculosis 
among children is 5.73% (22/384), which is similar to the 
finding in Tanzania (5.2%).34 However, it is higher than 
the findings reported in Zambia (1.58%),35 Mozambique 
(1.65),36 South Africa (1.3%),37 and lower than reports 
from India (15%),38 Zimbabwe (8.7%),39 Greenland 
(8.5%),40 South Africa (13%),41 Uganda (10%),42 

Ethiopia (13.6%),43 Bangladesh (32.97%)44 and Nigeria 
(32%).45 The reason for variation might be due to the 
difference in the prevalence of tuberculosis in the general 
population, methods of sputum sample collection and 
diagnosis. While we used only Xpert MTB/RIF assay, 
the other study applied microscopy and culture.

Rifampicin resistant TB isolates found by gene Xpert 
were strong predictors of MDR-TB, and the existence of 
rifampicin-resistant TB is a serious health problem since 
children can acquire infection independently in the com-
munity. Therefore, molecular typing of isolates from 
pediatrics TB patients and their potential contacts is essen-
tial to determine the source of transmission. The preva-
lence of rifampicin-resistant pulmonary tuberculosis 
infection in this study is 0.52%, which is in line with the 
finding reported in India (0.66%).46 However, it is lower 
than the findings reported in Ethiopia (7.9%),43 South 
Africa (22.2%),47 and China (30%).48 The discrepancy 
might be due to variations like study populations, study 
setting, study design, and socio-cultural practice.

According to our study, being rural in residence was 
identified as an independent risk factor for tuberculosis, 
which shows a significant difference (P = 0.003) of tuber-
culosis prevalence among children living in rural (8.16%) 
and urban (3.19%). The odds of acquiring pulmonary 
tuberculosis was almost three times higher among children 
living in rural settings compared with that of the urban 
dwellers [AOR =3.09, 95% CI: 1.05–9.06]. This finding is 
in agreement with the report from a previous study in 
India,49 and it might be due to low socioeconomic status 
and high illiterate families in a rural setting. The preva-
lence of pulmonary tuberculosis among children with lit-
erates and illiterate’s families was 2.65%, 8.72%%, 
respectively [AOR = 3.51, 95% CI: 1.26–9.72], and the 
difference was statistically significant (P = 0.02). Children 
from illiterate’s families were 3.51 times more at risk of 
developing the disease tuberculosis. The high prevalence 
of childhood tuberculosis among children with illiterate 
families might be due to low awareness about TB trans-
mission and risk factors that make the child at risk of 
acquiring TB. This finding also supported by reports 
from Bangladesh (RR = 3.12)50 and Brazil (OR = 3.7).51

In this study, the prevalence of pulmonary tuberculosis 
among children who had a history of contact with TB 
patients is 11.76% (AOR=14.78, 95% CI: 4.43–49.26), 
which is higher than those who had not a history of TB 
contact. HIV-infected children were 14.78 times more 
likely to have TB disease than uninfected ones. A study 
in South Africa,37 Ethiopia52, and India53 indicated that 
contact history with known TB-infected patients is 
a source of TB. The prevalence of pulmonary tuberculosis 
was higher among HIV-positive children (14.63%) com-
pared with HIV negatives (4.66%) (AOR = 5.51, 95% CI: 
1.72–17.7), and the difference was statistically significant 
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(P = 0.00). The difference might be due to HIV infected 
children is very susceptible to develop active tuberculosis 
diseases due to waned immunity.

The prevalence of tuberculosis among malnourished 
and non-malnourished children was 12.90% and 4.35%, 
respectively with AOR = 4.11 (p = 0.01, 95% CI: 1.-
33–12.65). The prevalence of malnutrition (16.15%) 
among children in the current study is less than 
a study in Boston, USA (29%).54 Malnourished children 
were 4.11 times more at risk of acquiring the disease 
tuberculosis as compared with normal nutritional status. 
The difference due to the immunocompromization of 
malnourished children, which contributes to the conver-
sion of latent tuberculosis to active tuberculosis cases. 
The prevalence of TB/HIV co-infection (14.63%) in this 
study almost comparable with a study conducted in 
Uganda.42 However, it is lower than a report in 
Mozambique (44%).36 Children living with human 
immunodeficiency virus were 5.51 times more at risk 
of acquiring the disease tuberculosis in comparison with 
those without HIV infection. TB/HIV co-infection varia-
bility among different studies might be due to variation 
in risk for HIV acquisition, method of diagnosis, study 
setting, or TB control practice.

Production of mucoid sputum, cough more than two 
weeks, loss of appetite, weight loss, night sweat, and fever 
are among the clinical signs and symptoms from patients 
who are presumptive pulmonary tuberculosis. In the pre-
sent study, loss of appetite, weight loss, night sweat, fever, 
and production of mucoid sputum were significant clinical 
features of patients in the multivariate analysis. Weight 
loss symptoms are common in the general pediatric popu-
lation, and it was significantly more common in children 
with newly diagnosed tuberculosis. Children who lost their 
weight had 307.8 times higher TB occurrence than those 
who did not lose weight. This study in agreement with 
a report in South Africa.37

Strength and Limitations of the 
Study
Studying neglected vulnerable children is the tough side of 
this study, which able to address the information gap on 
the prevalence of TB, rifampicin-resistant patterns, and 
risk factors among children. However, this study did not 
address extra-pulmonary TB, drug-resistant tests for anti- 
Mycobacterium drugs other than rifampicin.

Conclusions and Recommendations
Active tuberculosis and drug-resistant tuberculosis are pre-
valent in children. Risk factors such as TB contact history, 
HIV, and malnutrition are associated with pulmonary 
tuberculosis among children. Therefore, efforts must be 
undertaking to control and eliminate this fatal disease, 
and further studies should be studied to address the bur-
den, risk factors, and drug-resistant pattern of tuberculosis 
in the study area.
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