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ABSTRACT 

Introduction: Tuberculosis (TB) is a public health problem. Liberia's annual mortality 
rate remains high with estimated incidence 14,000 cases (308 per 100,000). The study's 
objective was to analyze the distribution of TB cases by person place and time, estimate 
the prevalence, case detection rate and outcome of all form of TB cases in Montserrado 

from 2016-2018. Methods: We conducted a descriptive analysis where we reviewed 
and analyzed reports for all forms of TB notified by districts through the DHIS2 in 
Montserrado County from 2016 to 2018. We also extracted data from the data sources 
and analyzed the data to obtained measure of disease occurrence and disease frequency 

using Microsoft Excel, 2013. Results: A total of 18141 cases of all forms of TB were 
notified in Montserrado County from 2016 to 2018; out of which 5271 (29%) cases 
were sputum smear positive. Of cases notified, 58% (5081/8716) were males and 
20%1026 were among 25-34 year age group. TB cases were 36% in 2017 and 29% in 
2018. In 2017, the prevalence was 140/100000 population. Prevalence among the male 
population was 461/100,000 population and female accounted for 306/100,000 
population. Up to 60% of TB cases were notified by two districts (Bushrod & Central 
Monrovia). Cases were detected at the rate of 46% in 2017 and 43% in 2018 with 
Bushrod district detection rate of 151%. On average, 34% of patients on treatment were 
cured and 15% defaulted showing treatment success rate at 24%. 

Conclusion: Tuberculosis remains a problem in Liberia and males in productive age 
group accounted for most cases in Bushrod and Central Monrovia districts. The 
prevalence of TB is high. Though more cases were detected in Bushrod district, the 
case detection rate showed a decreasing trend in 2018. Patients were cured of TB but 
data also showed defaulted record and a treatment success rate far lower than the 
national target 85%. We recommend that Ministry of health through National TB 
control should intensify sensitization and TB health education to improve the case 
detection and treatment success rates. 

. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

KEYWORDS: Tuberculosis, Default, Sputum 

smear, Bushrod, Liberia 

 

 
&CORRESPONDING AUTHOR 

Delia Akosua Bandoh, Ghana Field 

Epidemiology and Laboratory Training Program, 

School of Public Health. 

deliabandoh@gmail.com  

RECEIVED 

29/01/2021 

ACCEPTED 

21/12/2022 

PUBLISHED 

01/02/2023 

 

LINK 

https://www.afenet-

journal.net/content/article/6/3/full/  

 

©Alberta Berlynda Corvah et al Journal of 

Interventional Epidemiology and Public Health 

(ISSN: 2664-2824). This is an Open Access article 

distributed under the terms of the Creative 

Commons Attribution International 4.0 

License (https://creativecommons.org/licenses/b

y/4.0/), which permits unrestricted use, 

distribution, and reproduction in any medium, 

provided the original work is properly cited. 

 

CITATION 

Alberta Berlynda Corvah et al . A Three Year 

Review of Tuberculosis Surveillance Data in 

Montserrado County, Liberia, 2016-2018. Journal 

of Interventional Epidemiology and Public 

Health. 2023 Feb;6(1):3. 

 

DOI: 
https://www.doi.org/10.37432/jieph.2023.6.1.75   

Research 

 

mailto:deliabandoh@gmail.com
https://www.afenet-journal.net/content/article/6/3/full/
https://www.afenet-journal.net/content/article/6/3/full/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.doi.org/10.37432/jieph.2023.6.1.75


Introduction 

 

Tuberculosis (TB) is caused by bacteria, Mycobacterium 

tuberculosis that affects the lungs. Tuberculosis can be 

cured and prevented but spread among humans through 

droplets in the air [1, 2]. Tuberculosis (TB) which has been 

existing for many years is a public health problem 

worldwide [3]. The TB pandemic has been progressing 

worldwide due to HIV co-infection, poor health care 

services and emergence of multidrug resistant tuberculosis 

[4]. In 2015, global estimates showed 10.4 million incident 

cases of TB including 1.4 million deaths (including 

400,000 deaths among people co-infected with HIV) of 

which, about 55% had comorbidity involving Human 

immuno-deficiency Virus (HIV) [5]. The two continents 

that accounted for the highest number of TB cases and 

75% of the deaths attributable to TB globally are South 

East Asia (29%) and Africa (26%) [6]. India is among the 

countries with the highest TB burden, accounting for 1.98 

million cases [7]. Tuberculosis prevalence results from a 

2013 survey conducted in Ghana revealed that there were 

165 incident cases per 100,000 people which showed that 

there were more undetected cases than previously 

estimated [8]. 

  

In 2016, Liberia reported a total of 7180 TB cases. Of 

these, 7105 (98.9%) were the new and relapse TB cases; of 

which 63% were bacteriologically confirmed with high 

incidence among the reproductive age group of 15-49 

years [9]. Treatment and retreatment success rates were 

below 80 %. In the last quarter of 2015, after GeneXpert 

testing was introduced in Liberia, a total of 92 patients 

were diagnosed with TB and enrolled into treatment [9]. 

  

Liberia is among the high TB burden countries. According 

to WHO GTB report (2017), TB incidence in Liberia 

increased over the years from 242 in 2002 to 308 per 

100,000 populations in 2016. The National Leprosy and 

Tuberculosis Control program (NLTCP) advocates for 

resources in favor of people with TB to contribute to 

reducing the potential risk of poor treatment outcomes 

that lead to development of drug-resistant TB. 

Montserrado county which hosts Liberia´s capital consists 

of clusters with a high population density where TB is 

easily transmissible. Data shows that in 2014, 

Montserrado accounted for the highest prevalence of TB 

cases in Liberia [9]. 

  

Given the multi-sectoral influences on the TB epidemic 

and the multi-sectoral actions needed to end it, WHO 

developed a TB-SDG monitoring framework in 2017. 

There have been some interventions initiated to deal with 

more TB infections. In order to achieve the targets and 

milestones of the” End TB”, WHO launched the stop TB 

strategy. One thematic pillar of this strategy is to intensify 

research and innovation with the objective of identifying 

limited factors. This research in particular intended to 

analyze the distribution of TB cases by person, place and 

time, estimate the prevalence, case detection rate and 

treatment outcomes of TB cases detected in Montserrado 

County. Findings from this research will provide decision 

makers clues on gaps identified and which strategies that 

work best for the program. 

 

Methods 

 

Setting 

  

The data analysis was conducted in Montserrado County 

which is one of the 15 counties in Liberia. It hosts the 

capital city which is Monrovia and is located Northwest 

of Liberia. Montserrado is the smallest county in size at 

1,909 square kilometers (737 sq mi), but has the largest 

population estimated at 1,293,349 or approximately 33% 

of Liberia´s total population. Montserrado County has 

seven (7) health districts and 351 health facilities including 

23 tuberculosis treatment centers. 

  

Study Design and Data source 

  

A descriptive study done to review all Tuberculosis cases 

that were reported in Montserrado County from January 

2016 to December 2018 as well describe the data. The 

study included all registered and reported TB cases from 

2016-2018. The data is generated at the health facility 

where the hard copies are compiled on a monthly basis 

and reported to the district. The data manager at the 

district level uploads the recorded data to the HMIS which 

is linked to the DHIS2 platform using the monthly 

reporting form template. The DHIS2 is an open source 

software platform for reporting, analysis and 

dissemination of data. This data is accessed at both the 

County and national level by logging into the platform. 

Every level of the system has a TB focal 

person/coordinator and data manager responsible for 

reporting TB cases. 

  

Case definitions used by the TB surveillance system 

  

Case definitions were adopted form Liberia IDSR used by 

the NPHIL and the Ministry of Health and social welfare, 

Liberia [10, 11]. 

  

Suspected 

  

Any person with a cough for 3 weeks or more. 

  

Confirmed 

  

Smear-positive pulmonary TB: a) a suspected patient with 

at least 2 sputum specimens positive for acid-fastbacilli 

(AFB), or 

  

b) one sputum specimen positive for AFB by microscopy 

and radiographic abnormalities consistent with active 
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pulmonary TB as determined by the treating medical 

officer, or 

  

c) one positive sputum smear by microscopy and one 

sputum specimen positive on culture for AFB. 

  

Pulmonary tuberculosis (PTB) 

  

Refers to any bacteriologically confirmed or clinically 

diagnosed case of TB involving the lung parenchyma or 

the tracheobronchial tree. 

  

Extra-pulmonary tuberculosis (EPTB) 

  

Refers to any bacteriologically confirmed or clinically 

diagnosed case of TB involving organs other than the 

lungs, e.g. pleura, lymph nodes, abdomen, genitourinary 

tract, skin, joints and bones, meninges. 

  

Treatment success rate 

  

The proportion of new smear-positive TB cases registered 

under Direct Observe Therapy (DOTS) in a given year 

that successfully completed treatment, whether with 

bacteriologic evidence of success (“cured”) or without 

(“treatment completed”) 

  

Cured 

  

Patient initially bacteriologically confirmed (microscopy, 

culture or molecular test) who completed treatment AND 

shows no signs of continued active disease AND has at 

least 2 negative smears or cultures: one at 4-5 months and 

the other at the end of treatment AND does not meet the 

definition of failure 

  

Completed 

  

Patient who completed treatment AND has no signs of 

continued active disease AND does not meet the 

bacteriological criteria for cure. 

  

Relapsed 

  

TB patient who was declared cured or treatment 

completed by a physician, but who reports back to the 

health service and is now found to be sputum smear 

positive. 

  

Default 

  

When a TB patient interrupts treatment for two (2) 

months or more. 

  

Data Collection procedure 

  

We explored the HMIS platform where the monthly 

tuberculosis data is kept. We reviewed and extracted 

variables of interest and exported them into an excel 

spread sheet for analysis purpose. The data was also 

collected from the hard and electronic copies of the 

quarterly TB reporting forms. We compared the data 

reported through the TB quarterly reporting form/ledgers, 

laboratory ledgers, with electronic copies from the Health 

Management Information System (HMIS) platform to 

correct discrepancies where necessary. 

  

Data Variable and Extraction 

  

Variables extracted included specific variables needed to 

achieve the objectives of the study: socio-demographic of 

TB cases so as to analyze by person, place and time (age, 

sex, year of reporting, district of residence), treatment 

outcome (completed, cured, death). Patients are 

considered cured if they completed treatment and tested 

negative for TB but are considered “completed” if they 

completed treatment time without further test for TB. 

Other variables included: defaults (incomplete treatment) 

and laboratory outcomes (positive and negative) which 

was used to calculate the prevalence (the proportion of 

positive cases per the population). These are variables that 

were included on the HMIS form for TB. The TB 

reporting form is built in the DHIS2 platform with the 

listed variables. Therefore, we accessed the platform and 

extracted the data filtering these specific variables, 

downloading the contents/data concerning these 

variables and exporting the data to an excel spread sheet. 

  

Data management and analysis 

  

The three-year data was cross-checked, cleaned and 

entered into Microsoft excel, 2013 for processing and 

analysis. For the measures of disease occurrence, we 

calculated frequencies, rates and proportions for the some 

of the variables including sex, districts and age (which was 

categorized into groups). To calculate the sex proportion, 

all positive female/male cases were expressed over the 

total positive cases and multiplied by hundred. We 

calculated prevalence by 100,000 populations to estimate 

the burden and time trend of the disease in the population. 

The total cases that were positive for TB were expressed 

as a proportion of the total population and multiplied by 

100,000 populations. We determined the rate at which 

cases were detected by dividing the number of cases 

notified by the number of cases estimated for each year 

under review and stated it as a percentage. We calculated 

proportions of the different treatment outcomes for the 

patients to show the percentage of those patients that were 

considered cured, those who completed treatment and 

those who died. We divided the number of cases for each 

treatment outcome by all the positive TB cases 

undergoing treatment and multiplied by 100%. The 

treatment success rate was determined by dividing the 

proportion of cases that had completed treatment and 

cases cured by the total number of registered cases. The 

results are presented in tables and graphs. 
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Ethical Consideration 

  

Prior to the data collection, we obtained permission from 

the Liberia Ministry of Health, National Leprosy and 

Tuberculosis Control program (NLTCP). The Ghana 

Field Epidemiology and Laboratory Training Program 

(GFELTP), School of Public health, University of Ghana, 

wrote an introductory letter to the NLTCP, requesting for 

the data to be used in this study. The NLTCP Program 

Manager, endorsed the letter and granted us permission to 

conduct the study. To ensure confidentiality of the patient 

data, names were eliminated throughout the data 

analysis. We developed another database where a unique 

identifier was assigned to each case in the line-list and 

linked the newly created database with the original 

database in case clarity was needed. 

 

 

Results  

 

A total of 18,141 cases of TB were detected over the three-

year period (2016-2018). Out of this number, 5,271 were 

diagnosed sputum smear positive. TB cases were 29% 

(1541) in 2016, 36% (1893) in 2017 and 29% (1837) in 

2018. Of those who were diagnosed sputum smear 

positive, 59% (3125) were males and 41%(2146) were 

females. The 25-34 years age group accounted for the 

highest number of cases during the three-year period 20% 

(1026). The highest number of TB cases were reported 

from Bushrod District 32% (1677) (Table 1). The overall 

treatment success rate for the three-year period was 24%. 

  

The prevalence of TB positive cases reported by the seven 

health districts in Montserrado County, was 460/100,000 

population among males and 306/100,000 population for 

females. The yearly trend shows a prevalence of 117 per 

100,000 population in 2016, 140 per 100,000 population 

in 2017 and 133 per 100,000 population in 2018( Figure 

1). 

  

The overall case detection rate for Mondserrado County 

is 124% (5271). Bushrod which is one of the seven health 

districts in Montserrado county case detection rate was 

151% (1677) while Todee district detection rate was the 

lowest 12% (14). In 2016, 39% (1541) cases were detected, 

increasing to 46% (1893) detected cases in 2017, and 

decreased to 43% (1837) in 2018( Figure 2). 

  

The success of the TB control program depends on the 

treatment outcomes of patients. The total of 18,141 cases 

of TB were reported between 2016-2018. Within the three-

year period, 6,200 (34%) of the reported patients were 

diagnosed with TB, enrolled into treatment and 

completed it, while 6,068 (33%) of them were declared 

cured of TB. We observed that 4,200 (23%) of reported 

patients defaulted (Figure 3). 

 

 

Discussion 

 

To achieve the objectives, all notified and registered TB 

cases from 2016- 2019 in Montserrado County were 

analyzed. The findings from this study showed that 

throughout the three-year period, males had the highest 

proportions with TB than females. This could be because 

men are sometimes more exposed to some predisposed 

factors such as alcohol and smoking. Study shows that 

generally, men smoke more than women [12]. The results 

in this study were similar to findings from a study in 

Nigeria in which the prevalence rate observed was high 

among males. The study indicated that men experience 

more exposure to the world at large as compared with 

women (particularly in rural areas), including social 

relations with others and higher risk of being exposed to 

TB infected individuals, thus getting the possibility of 

becoming infected with TB [1]. This finding is 

inconsistent with a study which proved that TB sputum 

smear positive cases were more among women than men, 

providing evidence that men may not visit the health 

facility for care most often in many situations. (Horton, 

Macpherson, Houben, White, & Corbett, 2016) [13]. 

  

In Montserrado, Liberia, the proportion of Tuberculosis 

seems high among the age group 25-34 followed by 35 to 

44 years. Anecdotally, this could probably be due to the 

engagement of this youthful population in laborer jobs as 

well as their daily activities including productivity, socio-

economic status, job descriptions that may disposed them 

to TB. A study conducted in Kenya indicated that TB 

mainly affected young adults in their most productive ages 

of life and the age-group 15-44 year continues to bear the 

highest burden (Nyamogoba & Mbuthia, 2018) [14]. 

Findings of this study are also similar with the perception 

that TB is an adults´ disease and the male gender carries 

the heavier burden. (Horton et al., 2016)[ 13]. 

  

Tuberculosis prevalence was highest in 2017 as compared 

to the other years in the study. The reason for this increase 

in prevalence is not really known but may probably be due 

to increase in case detection and community sensitization 

as well as change in microscopic or laboratory diagnostics 

(introduction to gene xpert) or data quality issues. The 

decreasing trend noted in 2018 could be due to under-

reporting by health facilities. This result should encourage 

further studies especially with regards to the quality of 

microscopic centers. According to a 2018 WHO annual 

report, the high prevalence of TB in Liberia is associated 

with some socioeconomic factors including insufficient 

housing (given that Montserrado County hosts the 

Country´s capital with high population density) and poor-

quality health care services, rise in the prevalence of drug 

resistance TB and TB/HIV comorbidity. The high 

prevalence recorded in Lima, Peru study was due to the 
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poor living condition and overcrowded communities 

which of course served as risk for tuberculosis [15]. Jappar 

& Low, (2015) in Singapore recognized an increasing 

trend of tuberculosis over a five (5) year period due to 

tourism and the high influx of people in the area [16]. On 

the contrary, an Ethiopian study conducted amongst 

prisoners indicated findings of a low prevalence. Though 

with an unclear reason, but it was realized that multiple 

factors may have contributed to the low prevalence 

including campaign to prevent TB that was conducted by 

the Federal Ministry of Health of Ethiopia which led to 

reduction of TB prevalence in the general population prior 

to the study [17]. 

  

This research findings also differ from that of Uganda 

which study results showed a modest declining trend in 

TB notification rate reported in Kampala [18]. Our 

findings revealed that majority of the cases notified during 

the three-year period completed treatment and were 

cured. The National TB and Leprosy control program of 

Liberia classified patients as cured if they completed 

treatment and were negative of tuberculosis infections 

upon retesting. Whereas, those who just completed 

treatment, are those not retested. However, the data 

showed that majority of the patients were not retested 

which could probably be due to poor knowledge or 

awareness amongst patients on the final testing after the 

medication has been completed. The treatment success 

rate among patients in Montserrado County was low 

(24%) which is less than the national target of 85%. In 

2017, higher percentage of patients on treatment 

defaulted. This could be due to pill burden, stigma or even 

inadequate treatment support. Another study suggested 

that TB patients default due to inadequate supervision by 

health providers within the Direct Observed Treatment 

(DOT) strategy [19]. Due to infrastructure and inadequate 

health services, treatment support services for TB in 

several developing countries, is accessible to a minute 

percentage of the population [20]. A study established that 

adherence in urban areas, is connected to how well the 

health care worker provides education on TB specifically 

to patients as well as the patients´ level of knowledge 

about the disease [21]. Similar findings were shown in a 

study conducted in India that more than one fourth of 

patients defaulted because of drug toxicity, migration, 

adverse effects of anti-TB drugs, alcohol, long distance of 

DOT center from residence and social stigma [22]. 

  

Liberia surveillance system considers TB as a priority 

disease to be detected and reported at the various levels of 

the healthcare system. One target outlined in the strategic 

plan of the National Leprosy & TB Control program is to 

increase case detection [11]. It can be observed that from 

2016 to 2018, TB case detection rate increased in 2017 

dropped slightly in 2018. However, on the overall, the 

detection rate for the three years is below 50%. This could 

be due to limited outreach by health providers or poor 

diagnostic quality. A health facility based study 

conducted in Ethiopia showed inadequate functioning of 

health facilities as well as limited reagents contributed to 

low case detection rate for TB cases [23]. Another reason 

could also be staff commitment in sensitizing the public or 

community on early reporting of TB signs and symptoms. 

A study conducted in southern Nigeria showed significant 

increase in the first eight years of case detection rate for 

TB and stabilization in later years mostly due to the 

growth and improvement of DOTS services, and the 

increase was due to the arrangement of enhanced 

diagnostic and decentralization of the laboratory services, 

which caused the processing of a huge backlog of cases 

during the early periods [24]. 

  

Limitation 

  

There were some limitations with the variables on the 

monthly TB reporting forms at the time including missing 

treatment outcome variables on cases lost to follow-up, 

and/or treatment failure. Data showed on the forms are 

strictly aggregated therefore, some variables like “age” 

was already categorized and not consistent during the 

three-year period leaving the researcher with no other 

choice but to analyze accordingly. The findings from this 

study are only applicable to the study setting. 

 

 

Conclusion 

 

The rising trend of Tuberculosis still remains a major 

problem in Liberia. More males in their productive age 

group are detected in Bushrod district. The prevalence for 

sputum smear positive TB was high, 382 per 100,000 

population. Almost half of the patients were cured of TB 

but a few numbers defaulted. The success rate following 

treatment was very low. We therefore recommend that the 

National TB control Program should ensure treatment 

support is provided to patients to enable them adhere to 

treatment properly in order to improve the treatment 

success rate and also intensify sensitization on TB 

education to contribute to the declining trend and improve 

case detection rate. 
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What is known about this topic 

 

• The burden and estimated incidence of Tuberculosis 

• Tuberculosis is spread rapidly in a cluster or 

overcrowding population but preventable. 
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What this study add 

 

• Tuberculosis occurred mostly in a district that is 

outside of the city center. 

• The treatment success rate for Montserrado county is 

very low 

• Not every patient who completes treatment is cured 

of Tuberculosis 
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Table 1: Demographic Characteristics of reported smear/culture Positive TB cases in Montserrado County, 

Liberia, 2016-2018 

Variables Frequency (n=5271) % 

Sex 

Male 3125 59.3 

Female 2146 40.7 

Age (years) 

0-4 534 10.1 

5-14 422 8.0 

15-24 765 15.5 

25-34 1026 19.5 

35-44 1009 19.1 

45-54 804 15.2 

55-54 445 8.4 

>65 268 5.1 

District 

Bushrod 1677 31.8 

Central Monrovia 1462 27.7 

Commonwealth 1030 19.5 

Somalia Drive 794 15.1 

St. Paul 229 4.3 

Caresyburg 65 1.2 

Todee 14 0.3 
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Figure 1: Trend of TB prevalence by year, Montserrado County, Liberia, 2016-2018 

 

  

  

 
Figure 2: TB case detection rate, Montserrado County, Liberia, 2016-2018 
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Figure 3: Treatment outcomes of TB patients in Montserrado County, 2016-2018 

 

 

 


