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Abstract
Background: Recently Tuberculosis (TB) has returned as the world’s 

leading cause of death from a single infectious agent, since after the pandemic. 
It is an infectious disease and a major global health threat. Currently, Nigeria 
is among the 30 high-burden countries for TB, TB/HIV, and MDR/RR-TB. This 
study aimed to determine the trends in the prevalence of TB diagnosed in 68 
Nigerian Army Reference Hospital Yaba over seven years period.

Methodology: This was a cross-sectional hospital-based retrospective 
study. A total of 5187 adolescent and adult (15 years and above) clients’ data 
was extracted from a seven-year record (January 2013 to December 2019) 
from the presumptive TB patients referred to the laboratory for diagnosis using 
GeneXpert. 

Results: The demographic characteristics showed that 52.1% of the clients 
were males while 47.9 % were females, with a mean age of 40.05±14.3 years. 
The average annual TB prevalence was 16.4% over the seven years, with 
annual prevalence ranging from 28.7% in 2013 to 9.7% in 2019. The average 
annual Rifampicin-resistant TB (RR-TB) prevalence was 1.2%, with annual 
prevalence ranging from 3.3 % in 2013 to 0.5% in 2019. The binary logistic 
regression analysis model showed that the effect of sex and HIV status on the 
prevalence of TB was statistically significant with adjusted OR (1.519, P value 
0.000) and (1.394, P value 0.000) respectively that is both sex and HIV status 
significantly influence TB prevalence. Males had 1.5 times the odds of being 
diagnosed with TB than females using GeneXpert, and HIV-negative had 1.3 
times the odds of being diagnosed with TB using GeneXpert than HIV-positive.  
In addition, increasing age was associated with a reduction in the likelihood of 
being diagnosed with TB using GeneXpert.

Conclusion: The TB and Rifampicin-resistant TB prevalence over the 
seven years shows that strengthening of TB services by early diagnosis timely 
and effective treatment remains essential in limiting transmission and ultimately 
achieving TB elimination. 
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Introduction 

Tuberculosis (TB) is a communicable disease that poses a serious 
threat to global health. Despite being preventable and treatable, it 
ranks as the first most common infectious killer after the decline in 
cases of coronavirus disease during the pandemic (COVID-19) and 
the 13th greatest cause of mortality globally [1-3]. Mycobacterium 
tuberculosis is estimated to infect about one-fourth of the world's 
population. The risk of tuberculosis following infection is influenced 
by several factors, the most significant is a compromised immune 
system [4]. Globally, an estimated 10.6 million people, including 
5.8 million men, 3.5 million women, and 1.3 million children, 
were diagnosed with tuberculosis in 2022 [5,6]. There are notable 
geographical differences in the spatial distribution of TB incidence. 

Nearly 70% of all TB cases occur in Southeast Asia and Africa, 
where the majority of high-incidence countries are situated [7,8]. TB 
disease has a significant death rate (about 50%) if treatment is not 
received [1]. Through close contact, approximately 10 to 15 persons 
can contract TB each year from individuals with active tuberculosis 
[9,10]. Nigeria is among the 30 high-burden TB, DR-TB and TB/HIV 
countries globally and ranks first in Africa with a prevalence of 4.4%, 
closely followed by Democratic republic of Congo and south Africa 
respectively. (WHO 2023 GTB report) [11]. Early diagnosis, timely 
and effective treatment are cornerstones in the effort for TB control, 
prevent drug resistance, limit the transmission, and ultimately achieve 
the elimination of TB as a public health threat [6,12-15]. Interestingly, 
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TB is curable and treatable. Although, despite recent advancements in 
global efforts, TB remains a public health concern, and the HIV/AIDS 
epidemic has worsened its eradication. 

Thereby leading to mortality and morbidity, particularly in 
developing countries like Nigeria [16]. Several factors have been 
fingered to be associated with TB prevalence and transmission. 
These include Poverty and Inequality, malnutrition, Overcrowding/
poor housing, homelessness, Lack of Public Health Infrastructure, 
HIV infection, Smoking, substance misuse and Diabetes [17-27]. 
Additionally, the effect of TB is not only limited to the respiratory 
system where it has been shown to cause lung damage, bronchiectasis, 
pneumothorax, lung collapse, pleurisy, effusions, empyema and 
ultimately respiratory failure if untreated, but it is also implicated in 
so many extra pulmonary manifestations, such as genital TB causing 
infertility, miliary Tb, and TB meningitis. It has also been shown to 
affect other organs such as the skin, kidney, liver and even the joints 
[17-27].

This study, therefore, aimed to determine the trends in the 
prevalence of TB diagnosed in 68 Nigerian Army Reference Hospital 
Yaba over seven years period.

Methodology 
Study Design, Sampling Method, and Data Collection 

This was a cross-sectional hospital-based retrospective study. 
Seven-year data from January 2013 to December 2019 was extracted 
from the facility TB laboratory and treatment registers. Adults and 
adolescents ≥15 years old were included. 

Study Setting

This study was conducted at 68 Nigerian Army Reference Hospital 
Yaba (68NARHY), Lagos. This tertiary military hospital offers 
specialized treatment to both officers and men of the Nigerian Army 
and civilians [28]. It also has a unit dedicated to care for infectious 
disease patients including TB, HIV, COVID-19, syphilis, Hepatitis 
and other sexually transmitted infections [28]. Care can be assessed 
every day of the week. This unit is headed by a team of specialists 
including physicians, laboratory scientists, nurses and other staff. 

Laboratory Diagnosis 

All the collected samples were processed in the laboratory as per 
standard procedures for the GeneXpert technique and testing was 
carried out on the MTB/RIF test platform (GeneXpert, Cepheid) 
[28,29]. The results were interpreted by the GeneXpert diagnosis 
system from the measured fluorescent signals and displayed 
automatically as: Negative (MTB not detected), Positive (MTB 
detected. RIF Resistant not detected, MTB detected, RIF Resistant 
detected, MTB detected, RIF Indeterminate), Invalid and Error 

Inclusion Criteria

This includes all patients who sought care in our facility with 
presumptive diagnosis of TB during the period of study. 

Exclusion criteria- All patients that presented for TB testing but 
were confirmed to be negative were excluded from the study and 
alternative diagnosis considered. 

Data Analysis and Statistics 

Variables of interest were extracted from the TB laboratory records 
and recorded in Microsoft Excel. This was later imported and analysed 
using Statistical Package for Social Sciences 29 Armonk, NY: IBM 
Corp (SPSS® package version 29) was used to analyze the data. The 
findings were presented using descriptive statistics such as frequency 
and percentage. Continuous variables such as age were summarized 
as means and standard deviations. Bivariate and multivariate logistic 
regression were also used to evaluate the association between 
independent and dependent variables. The statistical significance level 
was set as < 0.05.

Ethical Consideration
IRB approval was obtained from 68 Nigerian Army Reference 

Hospital Ethical Review Committee with ethical approval number 
68NARHY/EC/004.

The ethical principle of Helsinki was followed throughout the 
study. 

Results
A total of 5202 cases were evaluated during the period of review, 

however, 5187 met the inclusion criteria and their data was collected 
for the study. This makes it a retrieval rate of 99.7%. 

The demographic characteristics showed that 52.1% of the 
clients were males while 47.9 % were females. Concerning their age 
distribution, 13.7% were 15-24years, 24.7% were 25-34 years, 27.4 
were 35-44years, 18.1% were 45-54years, 9.1% were 55-64years and 
7.0% were 65years and above, with a mean age of 40.05±14.3 years. 
The average annual TB prevalence over the seven years was 16.4% and 
the average annual rifampicin-resistant TB was 1.2% (Table 1). The 
annual TB prevalence ranged from 28.7% in 2013 to 8.7% in 2019 and 
the annual rifampicin-resistant TB ranged from 3.3% in 2013 to 0.5% 
in 2019 (Figure 1). 

The binary logistic regression analysis model showed that the 
effect of sex and HIV status on the prevalence of TB was statistically 
significant with adjusted OR (1.519 P value 0.000) and (1.394 P value 
Table 1: Socio-demographic and clinical characteristics of the clients.
Variable(s) n (%) TB (%) p-value
Total number 5187 (100) 850 (16.4)
Sex
Male
Female

2704 (52.1)
2483 (47.9)

515 (19.0)
335 (13.5)

.000 

HIV Status
Negative
Positive

3157 (60.9)
2030 (39.1)

573 (18.2)
277 (13.6)

.000 

Mean Age in years (±SD) 40.05 ± 14.3
Age Group (in years)
15-24
25-34
35-44
45-54
55-64
65+

712 (13.7)
1283 (24.7)
1444 (27.4)
937 (18.1)
472 (9.1)
361 (7.0)

148 (20.8)
247 (19.3)
241 (16.9)
135 (14.4)
46 (9.7)
33 (9.1)

0.000

Rifampicin Resistance
Not Detected
Detected
Indeterminate

772 (14.9)
  64 (1.2)
  14 (0.3)
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0.000) respectively. Males had 1.5 times the odds of being diagnosed 
with TB than females using GeneXpert, and HIV-negative had 1.3 
times the odds of being diagnosed with TB using GeneXpert than 
HIV-positive.  In addition, older age was associated with a reduction 
in the likelihood of being diagnosed with TB using GeneXpert (Table 
2).

Discussion
The study aimed to assess the trends in the prevalence of 

tuberculosis over a seven-year period. We show that the trend of TB 
over the years is on the decline, and this is similar to the observation 
from other studies that noted a decline in the incidence of TB from 
2015 to 2021 [3,9]. Bai et al in their study observed that the decline in 
the incidence of TB in middle- and low-income countries and regions 
was significant than the decline observed in the high-income regions 
[9]. This decline in the TB prevalence/incidence observed in these 
studies may imply that the TB control strategies are effective.  

The trend in TB prevalence over the seven-year period among 
HIV co-infected clients was noted to be lower when compared with 
that of HIV non-infected clients.  Several studies have shown varying 
effects of HIV coinfection on the TB yield by GeneXpert.  Some studies 
observed that the use of Xpert significantly improved the diagnosis 
of HIV-associated TB compared to microscopy, due to its increased 
sensitivity [30–32]. On the other hand, some studies observed similar 
yield on GeneXpert and microscopy in clients with HIV coinfection 
[33-35]. The observation from our study may be attributed to 
immunosuppression from HIV confection leading to paucibacillary 
TB. In addition, clients with immunosuppressive conditions like HIV 
are at high risk for Non-Tuberculous Mycobacterium (NTM) which is 
not missed by the GeneXpert technique [36,37].

Males had 1.5 times the odds of being diagnosed with TB than 
females using GeneXpert in our study and this observation is similar 
to other studies in the literature which shows that globally more 
men than women have TB [38,39]. Several studies have attempted 
to explain the differential TB infection rates between men and 
women in terms of biology such as vulnerability; males being more 
vulnerable, difficulty diagnosing TB   in females, and differences in 
immune response [39,40-45]. Another possible reason could be 
economic leading to women having less access to TB treatment and 
prevention services than men and are unlikely to undergo sputum 
smear examination [39].

The average annual Rifampicin resistance TB in our study is 1.2% 
with a range of 3.3% to 0.5%. This observation from our study agrees 
with the Global TB reports by WHO in 2016, which show low levels 
of MDR/RRTB (< 3%) in new TB patients in various regions globally 
[46]. In addition, this finding is similar to an earlier study in Lagos 
that reported a Rifampicin-resistant TB prevalence of 2% and another 
study in Kaduna that reported 1.25% [47,48]. Nevertheless, a higher 
prevalence of Rifampicin-resistant TB has been reported in other 
studies within Lagos (17.6%, 23.4%) and outside, 49.1% in India, 
16.7% in Ethiopia, and …in Burundi [49-53].

The difference in the various prevalence rates could be due to the 
extent and burden of MDRTB/RRTB in the geographical location, 
study methods, sample size, completeness record, and data-keeping.

This study has some limitations: The data is from one hospital; 
hence the findings may not be generalized. Other information that 
would have been useful in our analysis, such as the client’s status as 
new or re-treatment, was unavailable. Furthermore, for the HIV co-
infected client data on their viral load, CD4 count, and ARV use were 
also not indicated in the TB laboratory registers.

Conclusion
This study provides insights into the prevalence of tuberculosis 

among adult and adolescent clients at a military hospital in Lagos, 
Nigeria, over a seven-year period. The findings reveal a decline in TB 
prevalence, highlighting the effectiveness of the current prevention 
and control measures. However, sustained efforts and continued 
research, strengthening of TB services by early diagnosis and timely 
effective treatment remain essential in limiting transmission of TB 
and ultimately achieving TB elimination.

Table 2: Logistic regression analysis for factors associated with TB Prevalence.

Unadjusted result Adjusted result
Overall p-value

Covariate Odds ratio 95% CI p-value Odds ratio 95% CI p-value
Sex
Male
Female

1.509
(Ref)

1.299, 1.752
(Ref)

.000
(Ref)

1.519
(Ref)

1.189, 1.633
(Ref)

.000
(Ref)

HIV Status
Negative
Positive

1.403
(Ref)

1.201, 1.640
(Ref)

.000
(Ref)

1.394
(Ref)

1.306, 1.767
(Ref)

.000
(Ref)

Age
15-24
25-34
35-44
45-54
55-64
65+

2.608
2.370
2.028
1.673
1.073
(Ref)

1.746, 3.895
1.614, 3.479
1.382, 2.977
1.120, 2.500
0.671, 1.717

(Ref)

.000

.000

.000

.012

.768
(Ref)

2.628
2.480
2.165
1.45

1.100
(Ref)

1.757, 3.930
1.687, 3.647
1.472, 3.186
1.166, 2.614
0.687, 1.762

(Ref)

.000

.000

.000

.007

.692
(Ref)

.000

Figure 1: Trends in TB and Rifampicin-resistant TB Prevalence.
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Informed Consent
This was a descriptive retrospective study and did not contain any 

data with human participants performed by the authors and thus did 
not require informed consent.

Data Availability
The authors are available and ready to supply the data upon any 

request through the corresponding author.

AI Declaration
No form of regenerative AI such as ChatGPT, COPILOT, 

DEEPSTEEK was used during the preparation of this manuscript.
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