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Abstract

Background: Mycobacterium tuberculosis is the name of the microorganism that causes tuberculosis. The bacteria
typically affect the lungs, but if not adequately treated, it can affect any part of the body, such as the kidney, spine, and
brain. In Ethiopia, tuberculosis is a significant public health issue. However, no epidemiological research in the study
area has been recorded.

Objective: The study was undertaken to assess the prevalence of pulmonary tuberculosis and associated risk factors
PTB presumptive patients who visited the Finchawa Health Center from November 2022 to February 2023.

Methods: A cross-sectional study was conducted among 273 study participants. Structured questionnaire was used to
gather sociodemographic and risk factor information. Sputum samples were taken from the study participants and
analyzed under a microscope. Data were analyzed by using SPSS Version-25 software. Binary logistic regression analysis
adjusted odds ratio (AOR) with respective 95% confidence interval (CI) and the threshold for statistical significance was
setat p 0.05.

Result: The prevalence of smear-positive Tb among presumptive patients was 4.8% with 95% CI (2.24-7.29).
Prevalence of PTB with HIV co-infections, and PTB with diabetes mellitus (DM) comorbidity were 38.5%, and 27.3%,
respectively. In comparison to their counterparts, having a family size greater than five (AOR = 5.15, 95% CI. = 1.46-
18.29), having a history of family contact (AOR = 6.7, 95% CI. = 1.78-22.99) and having a history of Tb infection (AOR =
4.76,95% CI. 1 = 1.05-21.62) were all found to be predictors for developing smear-positive pulmonary tuberculosis.

Conclusion: The prevalence of smear-positive pulmonary tuberculosis in the Finchawa health center was found to be
high. Therefore, zonal and town health departments should emphasize detailed tracing of presumptive, regular
assessment of PTB suspects and refer to public health care institutions for early diagnosis and initiation of anti-TB
treatment.
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Introduction

An infectious bacterial illness of the lungs, pulmonary tuberculosis (TB) affects the lungs. It could spread to different
organs. Mycobacterium tuberculosis is the cause of pulmonary tuberculosis. Although they can affect any part of the body,
bacteria typically attack the lung. When pulmonary tuberculosis (TB) is not appropriately treated, a considerable portion
of patients present at extra pulmonary locations, such as the kidney, spine, and brain [1-3].
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Consequently, people with tuberculosis can have a wide range of symptoms. Different types of tuberculosis, such as
lymph node TB, bone and joint TB, disseminated TB, central nervous system TB, pericardial TB and respiratory
tuberculosis, can have different symptoms. For instance, respiratory tuberculosis patients may have symptoms such as
cough and pleurisy chest pain, and in advanced cases, breathlessness and systemic symptoms such as malaise, weight
loss fever and night sweats are common [4].

The most frequent infectious pathogen-related cause of death in 2019 was still tuberculosis (TB). Globally, it is
anticipated that 10.0 million people acquired TB disease in 2019, and that 1.2 million HIV-negative people and an
additional 208,000 people living with HIV died from the disease. 88% of all TB patients were adults, and 12% were
children under the age of 15 [5]. In 2019, the number of tuberculosis cases in the African region was predicted to be 2.5
million, or 25% of the global burden. This illness claims more than 500,000 lives in Africa every year [6].

Tuberculosis is still a significant public health issue in Ethiopia. The country is one of the 30 nations with the greatest TB
incidence, with a mortality rate of 21 per 100,000 people in 2019 and an estimated income rate of 140 per 100,000 for
tuberculosis. 111,039 cases of tuberculosis were reported in the nation that same year [7]. The fatality rate was 22 per
100,000 people in Ethiopia,, according to the 2019 WHO global TB report. However, the global treatment coverage rate
for tuberculosis in 2018 was only 69%, meaning that more than one-third of patients went untreated [1].

Latent TB, which means that people have been infected by the TB bacteria but appear healthy and cannot spread the
disease, affects about 25% of the world's population [4]. The majority of persons with tuberculosis are in their prime
working years. All age groups, however, are at danger [8]. TB skin tests and TB blood tests, both of which are used to find
TB germs in the body, are used to diagnose pulmonary tuberculosis (TB) [9].

A vaccination called BCG (bacilli Chalmette-Guerin) is used to prevent TB in order to reduce the degree of mortality and
morbidity brought on by pulmonary tuberculosis preventive care [10]. It works better on kids, and it works
inconsistently on adults. Other preventative measures, such as wearing a mask if a family member is known to be
infected at home, keeping separate utensils and rooms, keeping the most vulnerable people away from the infected
person, avoiding large gatherings, regularly washing hands or sanitizing when outside the house, keeping the house
sufficiently ventilated, and cleaning AC ducts of both car and home are advised [11].

In general, it is possible to conclude that TB is one of the leading causes of morbidity and mortality in Ethiopia, including
the study area. In the west Guji zone, no study has been conducted, and little is known about the topic. Therefore, this
study aims to assess the prevalence of pulmonary tuberculosis and identify significant factors associated with it in the
Finchawa Health Centre, West Guji Zone, southern Ethiopia.

Methods and Materials
Study Setting and Period

The study was conducted in the Finchawa Health Centre in Finchawa Town, west Guji Zone, Oromia region, southern
Ethiopia, which is 506 km from Addis Ababa and 275 km north of Moyale. It has a total population of 12,829 and 2,873
households. The town has two kebeles, namely, the Kilta Misoma and Meda Finchawa kebeles. Finchawa town has 1
preparatory school, 1 high school, 3 elementary schools, 1 health centre, 2 health posts, 2 mosques, and 10 churches.
Finchawa Health Centre is a governmental health institution that provides emergency service, maternal and child health,
under-5 OPD, adult OPD, immunisation service, laboratory, ART, TB clinic, and other services. It provides services for
12,829 people and has 11 health professionals, 27 health extension workers, and 9 supportive workers. The study was
conducted from November 2022 to February 2023.

Study design and population

A cross-sectional study was conducted to assess the prevalence of pulmonary tuberculosis and associated factors in
adults at the Finchawa Health Center, West Guji, southern Ethiopia, in 2023. All adult patients who were suspected of
pulmonary tuberculosis were tested at the Finchawa Health Center, southern Ethiopia, during the study period were
study populations.

Eligibility criteria

All presumptive adult patients who voluntarily participated in this study were included._The individuals less than 15
years old, mentally ill patient, patients who started treatment and follow-up were excluded from study.
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Sample Size and Sampling technique

The sample size was determined by using a single population proportion formula by considering the following
assumptions: proportion of patients who were exposed to pulmonary tuberculosis, taken from a previous study
performed in Addis Ababa health centres, Ethiopia, with p = 21.3% [12], 95% confidence interval of 1.96, and margins of
error of 5% and 10% nonresponse rates.

22,2 P(1-p)  (196) (0.213)(0.787)

n= a? (005)* =257 with 10% nonresponse rate the final sample size was 283.

Where, P=prevalence (21.3%) from a previous study performed in Addis Ababa health centers, Ethiopia, n= sample size,
z=95% confidence interval, d=degree of margin errors

A consecutive sampling technique was employed to select study participants from the Pulmonary Tuberculosis Suspect
Adult Individual Visiting Finchawa Health Center.

Data collection Method
Data collection procedures

The study populations are suspected tuberculosis patients who come to the Finchawa health centre. Data were collected
using an interviewer-administered structured questionnaire that was developed from different studies and contains
sociodemographic-related factors, health-related factors, and tuberculosis history-related factors. An appropriate
modification of the data collection form concerning this study was made after pretested the questionnaire. It was
prepared in English and translated into the Afaan Oromo language. The data were collected by three health professionals
with a diploma and supervised by three health professionals working in health institutions. The data were collected by
interviewing suspected tuberculosis patients who fulfilled the inclusion criteria (S1 file).

In addition, data collectors were trained for one day by the principal investigators on the objectives of the study, the
selection of study participants, how to keep information confidential, the contents of the questionnaire, how to fill in the
data collection format, and data quality management. The principal investigators and supervisors will conduct day-to-
day follow-up during the whole period of data collection. Every day, after data collection, each questionnaire was
reviewed and checked for completeness by the supervisors and the principal investigator so that the necessary feedback
could be given to the data collectors the next day. The overall activity was supervised by the principal investigators of the
study.

Laboratory examinations

A smear from a sputum sample was formed on fresh, clean frosted slides, stained with auramine O stain (0.1 percent au-
ramine O, 0.5 percent acid alcohol, and 0.5 percent potassium permanganate), and analysed using the LED-FM (Primo
Star iLED, Carl Zeiss Micro Imaging, Géttingen, Germany).

Operational definition

e Sputum smear positive: the presence of at least one acid-fast bacillus (AFB+) in at least one sputum sample [13].
e Sputum smear negative: absence of AFB in at least two sputum smear examinations [13].
e PTB presumptive: a patient who presents with symptoms or signs suggestive of TB [13].

Data quality control

Data quality was ensured by caring for the careful design of structured questionnaires, appropriate modifications,
appropriate recruitment, and adequate training and follow-up for data collectors and supervisors. The data collection
instrument was pretested for its relevance and clarity to address the research problems appropriately and corrected
prior to the actual data collection period. Therefore, a pretest was conducted at the nearby health centre with 5% of the
total sample and respondents who were characteristically similar to the study participants.

Intensive supervision was performed by principal investigators and supervisors during the whole period of data
collection. The was interviewed by the principal investigators to confirm the reliability of the data before data collection,
and the investigators also randomly cross-checked their accuracy and consistency at the end of each day. A corrective
discussion was undertaken with all the research team members.
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The data was checked for completeness and consistency and then coded, entered, and stored on the computer using
Epi-data Manager v.4.2.2.1.

Data processing and analysis

Data were cleaned, coded, and entered into SPSS version 26 statistical software for entry and analysis. Descriptive
statistics were used to assess basic client characteristics. Bivariate analysis using the binary logistic regression technique
was performed to determine the crude association between the independent variables and the dependent variable.
Factors that showed an association in bivariate analysis and that had a P value less than 0.25 were entered into
multivariable binary logistic regression models to control confounding factors and identify significant factors.
Additionally, biological plausibility and previous research were considered. The strength of the statistical association
was measured by adjusted odds ratios and 95% confidence intervals, and a P value less than 0.05 was considered
significant. The fitness of the model was checked by the Hosmer and Lemeshow test.

Ethical Approval and Consent To Participate

Ethical approval was obtained from Bule Hora University Institutional Review Committee (BHUIRC/2022) and support
letters were given to Finchawa Health Center administration before data collection for permission. After the purpose
and objective of the study were informed, verbal consent was obtained from study participants to ensure their
voluntariness to participate in the study, and they were told that all had a right to withdraw at any time if they were not
comfortable to participate in the study or to put an end for a single question, segment of questions or refusal to
participate. Parents/care givers’ permission was also obtained for participants 15-18 years old. To keep confidentiality
of any information provided by study subjects, the data collection procedure was maintained by excluding their names of
the respondents, their addresses, telephone number, the names of the providers or anything related to the study.
Moreover, confidentiality of the information was assured by using anonymous questionnaires and keeping the data in a
secure place.

Result
Sociodemographic characteristics of respondents

During our study period, 273 participants completed our study, with a 96.4% response rate. A total of 158 (57.9%) were
male, while 115 (42.1%) were female. The mean age of the study participants was 36.02 (+ 13.88) SD years. More than
half (184, 67.4%) of the respondents were married. One hundred sixty-three (59.7%) participants were rural residents,
while 44.6% were farmers by occupation. The average participant family size was 4.94, and they had an average of 2.94
living rooms, 258 (94.5%) of them having rooms windows. Forty-eight (17.4%) of the respondents had a history of
alcoholism, and 251 (91.5%) had a history of consuming any type of raw milk (Table 1).

Table 1: Sociodemographic characteristics of the patients who visited the Finchawa Health Center, West Guji Zone,
southern Ethiopia, from November 2022 to February 2023.

Variables Category Frequency Percent (%)
Sex Male 144 52.7
Female 129 47.3
Age 15-24 78 28.6
25-34 71 26.0
35-44 52 19.0
>=45 72 26.4
Residence Rural 163 59.7
Urban 110 40.3
Marital status Single 86 31.5
Married 184 67.4
Divorced 3 1.1
Widowed 0 0.0
Education status No formal 41 15.0
Primary 50 18.3
Secondary 109 39.9
Diploma and above 73 26.7

Table continued....
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Variables Category Frequency Percent (%)
Occupation Farmer 89 32.6
Student 119 43.6
Employer 27 9.9
Housewife 1 0.4
Merchant 37 13.6
Other 0 0.0
Family size <=5 189 69.2
>5 84 30.8
Weight 35-45Kg 77 28.2
46-55Kg 145 53.1
>=56 51 18.7

Clinical profile, individual characteristics and contact history of respondents

Of a total of 273 participants, 13 (4.8%) were infected with HIV/AIDS, and 11 (4%) had comorbid diabetes mellitus
(DM). Regarding individual factors, 239 (87.5%) had heard about tuberculosis, and 222 (81.3%) knew it was a transmit-
table disease. A total of 24 (8.8%) had a history of tuberculosis infection during the previous two years, and 32 (11.72%)

also had a family contact history (Table 2).

Table 2: Contact history, clinical profile, knowledge, alcohol and raw milk consumption of patients visited Finchawa
Health Center, West Guji Zone, and southern Ethiopia, 2023.

Characteristics Category Frequency Percent (%)
Contact history Yes 32 11.7
No 241 88.3
Alcohol intake Yes 48 17.6
No 225 82.4
Raw milk consumption Yes 251 91.9
No 22 8.1
HIV status Yes 13 4.8
No 260 95.2
DM status Yes 11 4
No 262 96
Tb infection history Yes 24 8.8
No 249 91.2
Heard about Tb Yes 239 87.5
No 34 12.5
Transmittable knowledge Yes 222 81.3
No 51 18.7

Prevalence of Smear-Positive Pulmonary Tuberculosis

In the current study, the prevalence of smear-positive pulmonary tuberculosis among 273 study subjects was 13 (4.8%)

with 95% confidence interval (2.24-7.29) by the Auramine O fluorescence staining technique. The prevalence of

smear-positive PTB was 4,800 per 100,000 among presumptive patients.

Smear-positive status of TB among sociodemographic characteristics of the patients

Of total positives, 7 (53.8%) and 6 (46.2%) were males and females, respectively. The majority of smear positives, 9

(69.2%), were rural dwellers and 11 (84.6%) were married. A high proportion of smear-positive pulmonary tuberculosis

cases were reported among those > = 45 years old, 9 (69.2%), and among those respondents who had greater than 5

family members per household, 7 (53.8%). In addition, 5 (38.5%) smear positives were farmers [Table 3].
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Table 3: TB smear-positive status among sociodemographic characteristics of the patients who visited the Finchawa

Health Center, West Guji Zone, southern Ethiopia, 2023.

Variable Category Frequency Percent (%)
Sex Male 7 53.8
Female 6 46.2
Age group 25-34 2 15.4
35-44 2 15.4
>=45 9 69.2
Residence Rural 9 69.2
Urban 4 30.8
Marital status Single 2 15.4
Married 11 84.6
Education status  No formal 2 15.4
Primary 1 7.7
Secondary 6 46.2
Diploma and above 4 30.8
Occupation Farmer 5 385
Student 4 30.8
Employer 1 7.7
Merchant 3 23.1
Family size <=5 6 46.2
>5 7 53.8
Weight 35-45Kg 4 30.7
46-55Kg 7 53.8
>=56 2 15.4

TB among clinical profile of respondents

Prevalence of TB-HIV co-infections, TB-diabetes mellitus (DM) comorbidity and TB among previous TB infection history

were 5 (38.5%), 3 (27.3%) and 6(25%) respectively (Figure 1).
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Figure 1: PTB smear positive among HIV, Diabetes, and previous TB infected patients of Finchawa
Health center, southern Ethiopia, 2023.
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Out of the study participants, 6 (12.5%) of those who consumed alcohol and 11 (4.38%) of those who consumed raw
milk were TB smear-positive. A total of study participants who had not heard about Tb and those who did not know
about TB transmission were 4 (11.8%) and 5 (9.8%), respectively (Table 4).

Table 4: TB smear-positive among contact history, TB information, alcohol and raw milk consumption patients visited
Finchawa Health Center, southern Ethiopia 2023.

Characteristics Category Frequency Positive (%)
Contact history Yes 5 15.6
No 8 3.32
Alcohol intake Yes 6 12.5
No 7 3.11
Raw milk consumption Yes 11 4.38
No 2 9.09
Heard about Tb Yes 9 3.77
No 4 11.76
Transmittable knowledge Yes 8 3.60
No 5 9.80

Factors associated with smear-positive pulmonary tuberculosis

Risk factors for contracting smear-positive pulmonary tuberculosis were assessed first based on bivariate logistic
regression, where family size, family contact history, previous Tb infection history, HIV/AIDS positive status, DM status,
knowledge about Tb, and raw milk consumption were significantly associated with infection in bivariate logistic
regression analysis. Finally, in multivariable logistic regression, family sizes greater than five (AOR = 5.15,95% C = 1.46-
18.29), having a previous family contact history (AOR = 6.7, 95% C.I. = 1.78-22.99), and having a previous history of Tb
infection (AOR = 4.76, 95% C.I. = 1.05-21.62) were found to be predictors for contracting smear-positive pulmonary
tuberculosis when compared to their counterparts (Table 5).

Table 5: Factors associated with pulmonary tuberculosis smear-positive among presumptive patients visited Finchawa
Health Center, West Guji Zone, and southern Ethiopia, 2023.

Factors Tb status COR,95% CI AOR,95% CI

Category  Positive Negative
No. (%) No. (%)

Family contact history Yes 5(30.8) 21(69.2)  7.11(2.14 - 23.69) 6.7 (1.78-22.99)*
No 8(3.2) 239(96.8) 1 1
Family size <5 4(2.1) 183(979) 1 1
>5 9(10.5) 77(89.5) 5.35(1.60-17.88) 5.15 (1.46-18.29)*
HIV/AIDS status Positive 2(15.4) 11(84.6) 4.11 (0.81-20.86)
Negative 11(4.2) 249(95.8) 1
Previous Tb infection Yes 3(12.5) 21(87.5) 3.41(.87-13.37) 4.76 (1.05-21.62)*
No 10(4) 239(96) 1 1

Note: * indicates statistically significant, Reference= 1
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Discussion

In the present institutional-based study, the prevalence of smear-positive pulmonary tuberculosis among presumptive
patients was 4.8% with a 95% confidence interval of 2.24-7.29. This finding is in line with a study done in Benishangul
Gumuz, which reported 2.3% [14]. However, the results of this study were lower than those of facility-based studies in
different parts of Ethiopia. Ataye District Hospital, northeast Ethiopia, reported an 8.98% prevalence of pulmonary
tuberculosis [15]. Addis Ababa, 11.9% [16], Nigist Eleni Mohammed Memorial Hospital, Hossana, South Ethiopia, 9.7%
[17], Saint Paul’s Specialised Hospital in Addis Ababa, Ethiopia, 10% [18], and Adare General Hospital, 30.5% [19], Bale
Goba and Robe hospitals reported 9.2% [20], Metehara Sugar Factory Hospital reported 14.2% [21], and Ambo hospital
reported 9.9% [22]. The methodological variation between the studies used to screen for acid-fast bacilli in the
aforementioned research, which has a lower sensitivity than a molecular method (GeneXpert), may be the likely
explanation for this discrepancy. The skill of the laboratory, the quality of the smear, and the reagents themselves may all
have an impact on the difference in the detection of acid-fast bacilli. In the current study, the TB prevalence among HIV
seropositives was 38.5%. This finding is higher than the study conducted in Nepal, which reported 9.9% [23], the study
done in Ghana, which reported 18.6% [24], Debre Markos Referral Hospital, Ethiopia, which reported 16.6% [25],
and Addis Ababa, which reported 5.3% [26]. However, this finding is lower than the study conducted in Tanzania, which
reported 58.3% [27], and Bale Goba and Robe hospitals, which reported 44.4% [20].The implications are that TB is the
most opportunistic infection among people living with HIV and increases the chance of latent TB infection progressing to
active TB disease. The variations could be attributed to ART status, differences in the awareness level of the patients, and
access to health care facilities.

The study revealed that the prevalence of TB and DM comorbidity was 27.3%. This result was higher than studies
conducted in South Africa (3.0% [28], Debre Tabor General Hospital (2.71% [29], Hawassa (5.3% [30], Addis Ababa
(7.1% [26], and Dessie (6.2% [31]). The higher PTB and DM comorbidity in the study area may be due to lower regular
monitoring of DM, a TB prevention programme, the immunity status of the patients, and financial constraints. On the
other hand, PTB smear positivity among previous TB-infected individuals was 25%. It was comparable with the report of
the study done in Bale Goba and Robe hospitals, at 22.2% [20], but lower than the report of the study conducted in
Metehara Sugar Factory Hospital, at 33.3% [21]. It might be due to past TB infections that the immune system of the
body declined and compromised its capacity to defend against opportunistic infections, including tuberculosis.

Regarding associated factors, having greater than five family sizes increases the chance of having PTB smear positivity by
five times, which agrees with a study conducted in Metehara Sugar Factory Hospital that reported the prevalence of
smear positivity increases as the number of family sizes per household increases [21]. Having a previous family contact
history makes you 7 times more likely to have PTB smear positivity, which is similar to a previous study conducted in
Bale Goba and Robe hospitals [20]. having a previous history of Tb infection nearly 5 times more likely to have PTB
smear positive, which contrary to the study done Bale Goba and Robe hospitals reported previous TB infection found to
be statistically insignificant (p > 0.05) with smear positive PTB [20].

Limitations of the Study

The limitation of this study was the use of direct smear microscopy alone for the diagnosis of TB. It may underestimate
the prevalence of PTB in this study population. The chronic disease comorbidities are self-reported by the patient, not
from medical records.

Conclusions and recommendations

The Finchawa Health Centre in West Guji was found to have a 4.8-fold higher prevalence of smear-positive pulmonary
tuberculosis than the general Ethiopian population. Significant risk factors for smear-positive pulmonary tuberculosis
include greater numbers of family members, prior infection history, and prior family history contact. In order to ensure
early diagnosis and the start of anti-TB treatment, zonal and district health departments should emphasise thorough
tracking of presumed PTB suspects and regular assessment of PTB suspects. Furthermore, to better understand its effect
on the transmission of TB, including MDR-TB, large-scale studies using cutting-edge laboratory techniques should be
carried out.
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Abbreviations and acronyms

AIDS Acquired Immunodeficiency Syndrome
AOR Adjusted Odds Ratio

ART Anti Retro Viral Therapy

BCG Bacillus Chalmette Guerin

CDC Central Disease Control

CI Confidence Interval

DM Diabetes Mellitus

EFMOH Ethiopian Federal Ministry of Health
EMOH Ethiopian Ministry of Health

EPT Extrapulmonary Tuberculosis

FMOH Federal Ministry of Health

HAART Highly Active Anti-Retroviral Therapy
HIV Human Immune Deficiency Virus
LED-FM Light-Emitting Diode Florescent Microscopy
LTBI Latent Tuberculosis Infection
MDR-TB Multidrug Resistant Tuberculosis
MOH Ministry of Health

TB Tuberculosis

TST Tuberculin Skin Test

PTB Pulmonary Tuberculosis

WHO World Health Organization
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