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Abstract 

Background: Childhood tuberculosis (TB) is a major global public health concern contributing to significant child 
morbidity and mortality. A records review of the TB notification for Chegutu District Health Information System 2 
(DHIS2) showed a low childhood TB case detection rate. For 2018 and 2019, childhood TB notifications were 4% and 
7% respectively against the annual national childhood 12% case detection rate. We evaluated the performance of the 
childhood TB program in Chegutu.

Methods: We conducted a descriptive cross-sectional study. Sixty-six health workers (HW) participated in the study. 
Interviewer-administered questionnaires and checklists were used to collect data on reasons for low TB case detec-
tion, HW childhood TB knowledge, program inputs, processes, and outputs. Strengths, Weaknesses, Opportunities and 
Threats analysis was used to assess the childhood TB processes. We analyzed the data using Epi Info 7™ to generate 
frequencies, proportions and means. A Likert scale was used to assess health worker knowledge.

Results: The majority 51/66(77%) of HW were nurses and 51/66(67%) of respondents were females. Reasons for the 
low childhood TB case detection were lack of HW confidence in collecting gastric aspirates 55/66(83%) and HW’s 
negative attitudes towards gastric aspirate collection 23/66(35%). HW 24/66 (37%) had a fair knowledge of childhood 
TB notification. The district had only one functional X-ray machine for 34 health facilities. Only 6/18 motorcycles were 
functional with inadequate fuel supply. No desk guide for the management of TB in children for HW (2018) was avail-
able in 34 health facilities. Ethambutol 400 mg was out of stock and adult 800 mg tablets were used. Funds allocated 
for motor vehicle and motorcycles service ($1612USD/year) were inadequate. The district failed to perform planned 
quarterly TB review meetings, contact tracing and childhood TB training due to funding and COVID-19 lockdown 
restrictions.

Conclusion: The childhood TB program failed to meet its targets due to inadequate inputs, HW suboptimal knowl-
edge and COVID-19 lockdown measures. Case detection and notification can be improved through on-job training, 
mentorship, support and supervision and adequate resources.
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Background
Childhood tuberculosis (TB) is a major public health 
problem that contributes to significant morbidity and 
mortality in children [1]. Historically, tuberculosis has 
been neglected in children. The neglect can be explained 
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by the difficulties in confirming a diagnosis of TB in chil-
dren and the fact that children are not included in most 
surveys, poor recording and reporting practices, and 
misjudgement of tuberculosis in children as a low public 
health priority [2].

Childhood tuberculosis notifications can be compared 
to total tuberculosis notifications to determine what pro-
portion of TB cases are from children. The number of 
people who were diagnosed with TB and were notified 
should be more than 90% of all incidence cases in the 
same year. Globally, children account for approximately 
10–20% of all TB notifications [3]. Twenty-five per cent 
of the ten million people who were diagnosed with TB in 
2019 were from the African region, with 10–20% of all TB 
cases expected to have occurred in children [3]. In Zim-
babwe, 25,775 people were diagnosed with TB in 2019, 
and about 10% of these were children below 15 years [4, 
5]. Despite TB being curable and preventable, nearly 650 
children die from TB every day, with 80% of them dying 
before their fifth birthday [3].

Zimbabwe is a high TB burden country [3], and child-
hood TB notification is less than 10% annually with 
notification trends continuing on a downward spiral [5]. 
The Government of Zimbabwe in its commitment to 
the control of TB adopted the Directly Observed Treat-
ment, Short-course (DOTS) Strategy in 1994. Zimbabwe 
subscribes to the World Health Organisation (WHO) 
End TB strategy of reducing TB incidence by 90% by 
2035 [5]. A Desk Guide for Management of TB in chil-
dren for health care workers was developed to improve 
TB management in children [6]. Ministry of Health and 
Child Care (MOHCC) developed the Zimbabwe National 
Strategic TB Plan 2017–2020. One of the strategic objec-
tives the nation is pursuing is; to increase the case detec-
tion and treatment of all forms of TB from 72% in 2015 
to 85%, with contribution from childhood TB increasing 
from 7 to 12% by 2020 [5].

A review of Chegutu District Health Information Sys-
tem (DHIS2) TB notification records showed that child-
hood tuberculosis case detection rate was low, in 2018 
and 2019 tuberculosis notifications in children were 4% 
and 7% respectively against the annual national child-
hood TB case detection target of 12%.

Low case detection may imply that TB cases in children 
are missed, tuberculosis transmission and new infections 
will continue to rise unnoticed leading to childhood mor-
bidity and mortality. The childhood TB notification in 
children of 12% in 2020 will not be met. The district was 
supported by Biomedical Research and Training Institute 
(BRTI) through the collection of sputum specimens from 
each facility twice weekly. Health care worker training on 
TB was done in 2018, 2019 and 2020. Ongoing TB men-
torship, support and supervision were done in the district 

quarterly. Despite these efforts, childhood TB case detec-
tion remained low. There is no documented evidence to 
show that the childhood program in Chegutu was evalu-
ated to assess its performance. We, therefore, evaluated 
the childhood tuberculosis program in the Chegutu Dis-
trict to make evidence-based recommendations to help 
improve the program.

Methods
Study design
We conducted a descriptive cross-sectional study based 
on the Centre for Disease Control and Prevention (CDC) 
logic model for program evaluation [7].

Study setting
The study was conducted in Chegutu District, Masho-
naland West Province situated in the central north-
ern region of Zimbabwe from March 2021 to May 2021 
whilst evaluating the childhood TB program in 2020. The 
district has 34 health facilities including a district hospi-
tal. It has a total population of 180,741 people [8]. Rural 
residents travel ten to twenty-five kilometres to access 
health care facilities. All government, rural and urban 
councils’ health facilities were participating in the child-
hood TB program. The economic activities in the district 
consist of indigenous companies, mining, commercial 
farming and subsistence farming.

Study population
Our study population were health care workers from the 
outpatients’ department, maternal child health depart-
ment, pediatric wards, laboratory, pharmacy department 
and environmental health department. The Environ-
mental Health Technicians (EHT) are responsible for 
transporting TB specimens from the health facilities 
to the two TB diagnosing centres in the district as well 
as sending TB results to the health facilities. Moreso, 
EHTs conduct TB contact tracing as well as provision 
of health education on infection prevention and control 
in the community. Caregivers of children being treated 
for TB in 2021 were interviewed. The District Medical 
Officer, the District Nursing Officer, Acting District TB 
Coordinator, District Environmental Health Officer, Sen-
ior Nursing Officer, District Pharmacist, Logistic Officer 
National Pharmaceutical Company, and Laboratory Sci-
entist were key informants in the study.

The TB presumptive register captures information for 
all patients screened for TB. The information includes 
demographic data; TB risk group such as being under 
five, malnourished or HIV positive; type of TB specimen 
collected; date Chest X-ray was taken and HIV result. 
The TB register captures all TB cases detected. It con-
tains the following information: date of diagnosis, date 
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of notification, demographic data, TB risk group; TB 
laboratory results; follow updates; TB/HIV care, con-
tacts screened; TB medicines supply dates and treat-
ment outcome. The TB notification forms, presumptive 
register and TB registers were reviewed for TB screening 
done, TB treatments done, TB contacts screened, and TB 
notifications.

Laboratory stock cards were checked for monthly 
stocks of TB consumables kits. This kit provides a con-
venient way to receive all of the needed reagents and con-
sumables to perform 1000 smears using bright field Ziehl 
Neelsen (ZN) microscopy. Laboratory stock cards were 
checked for monthly stocks of Gene Xpert cartridges. 
Pharmacy stock cards were checked for stocks of child-
hood TB medicines.

Sample size for health care workers
We calculated a sample size of 66 health care workers 
using the Dobson formula:

n =  za
2 x p (1-p)/  delta2., assuming that 96% of the 

health workers knew that TB is curable from a study by 
Pantha et al. (2020) in Bangladesh [9] at a 95% confidence 
interval (CI), 80% power, a margin of error of 5% and a 
non-response rate of 10%).

Sample size for caregivers of children with TB
There were five caregivers with children who were still on 
TB treatment as the other children 16 children who were 
commenced on TB treatment in 2020 had completed 
their 6 months. We conveniently recruited the five car-
egivers into the study.

Sampling of health care workers
Health care workers from sixteen high volume sites and 
three hospitals in the district were recruited into the 
study. The 31 clinics in the Chegutu District have a staff 
complement of three nurses at each clinic. On the day of 
data collection, where three nurses reported for work, 
simple random sampling using a random number gen-
erated by the RANDBETWEEN function in Microsoft 
Excel was used to select two. If only one nurse reported 
for work, we recruited him or her into the study. At 
hospitals (Chegutu District, Mhondoro Rural and Nor-
ton) we randomly selected 12 health care workers from 
(outpatients department, opportunistic infection clinic, 
maternal child health department, paediatric ward, labo-
ratory, pharmacy department and environmental health 
department) using random numbers generated by the 
RANDBETWEEN function in Microsoft Excel. Key 
informants were purposively recruited into the study.

Data collection
Health care workers
We collected data from health care workers using a 
pre-tested interviewer-administered questionnaire 
on demographic information, reasons for low child-
hood case detection, knowledge on childhood TB 
and processes involved in childhood TB. Presump-
tive registers, TB registers, notification forms, phar-
macy ordering forms, laboratory ordering forms and 
stock cards were reviewed to assess for childhood TB 
program outputs and outcome indicators. A checklist 
was used to assess childhood TB program resources 
availability.

Key informants
A key informant guide was used to collect data from the 
key informants on the childhood TB program budget, 
health care worker training that was conducted, avail-
ability of resources and performance of the program in 
2020. We used information collected from key inform-
ants to triangulate quantitative findings from health 
care workers, caregivers and childhood TB records.

Caregivers of children with TB
We used a pretested questionnaire to collect information 
from caregivers on their views regarding childhood TB.

Data analysis
We used Epi Info™ 7 statistical software to capture and 
analyze data. Descriptive statistics were used to describe 
the study population and were presented as frequencies, 
proportions and median. Knowledge of health care work-
ers was assessed using a 3-point Likert scale (good, fair, 
poor). We used five questions and one mark was awarded 
for a correct answer to any of the five questions. Four or 
five marks were considered good knowledge, three marks 
were fair knowledge, and less than two marks was poor 
knowledge.

An in-depth assessment of the TB program processes 
(childhood TB case finding, TB notification process TB 
contact tracing, the procurement and distribution process 
of childhood TB medicines and laboratory consumables) 
was done using the Strengths Weaknesses Opportunities 
and Threats (SWOT) analysis. Qualitative data from key 
informants were grouped manually into themes and then 
analysed by theme.

Results
We interviewed sixty-six health care workers and 
five caregivers of children on TB treatment and 
the response rate was 100%. The health care work-
ers included nurses, doctors, environmental health 
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technicians, pharmacy technicians, microscopists, and 
laboratory technicians.

Demographic characteristics of caregivers and health 
workers in childhood TB program in Chegutu District, 2020
The majority 51/66 (77%) of health care workers were 
nurses. Seventy-seven (51/66) of the respondents were 
females. The median age of health care workers was 
39 years (IQR 31–57) and the median years in service 
of health care workers was 10 years (IQR 4–14). The 
median age of caregivers was 44 years (IQR 40–52) and 
the median age of children on TB treatment was 12 years 
(IQR 4–14). Four out of the five children on TB treat-
ment were males (Table 1). 

Reasons for low childhood TB case detection
The reasons for the low childhood TB case detection 
reported by health care workers were lack of health care 
worker confidence in collecting gastric aspirates 55/66 
(83%), high workloads in health facilities 27/66 (41%), 
health care worker’s negative attitudes towards gastric 
aspirate collection (feeling uncomfortable when inserting 
a nasogastric tube, and the procedure is painful for the 
child) 23/66 (35%) and health care worker lack of knowl-
edge on childhood TB 35/66 (35%).

Health care worker knowledge assessment on childhood 
TB program
On knowledge assessment, most of the respondents 
49/66 (74%) knew that swollen lymph node was a com-
mon manifestation of extrapulmonary TB in children. 

Seventy per cent 46 /66 knew more than three key risk 
factors for TB in children which included the following: 
household or other close contacts with a case of smear-
positive pulmonary TB; age less than f5 years; HIV infec-
tion; severe malnutrition and recent measles infection. 
Sixty-seven per cent (44/66) of the respondents knew 
more than three investigations that are carried out for 
children who could not produce sputum which included 
the following: stool for gene Xpert; Tuberculin Skin Test; 
Chest X-ray; gastric aspirate for gene Xpert; biopsy for 
microscopy and histology and fine needle aspirate for 
microscopy and histology. Fifty-five per cent (36/66) of 
the respondents knew three or more symptoms of TB 
in children less than 10 years. Thirty per cent (20/66) of 
the respondents knew that enlarged lymph nodes for 
suspected TB in children were two centimetres more 
in diameter. Using the 3-point Likert scale, healthcare 
workers had fair knowledge 24/66 (37%) (Table 2). 

Caregivers’ views of childhood TB program
We interviewed five caregivers of children on TB treat-
ment about their experiences in the process of the 
diagnosis and treatment of TB. One (1/5) caregiver high-
lighted that TB was diagnosed after two weeks of illness 
due to a lack of funds for a chest x-ray. Three (3/5) of the 
children had sputum collected for Gene Xpert within 24 
hours of being a presumptive case. No medicine stock-
outs were reported by caregivers, however, one (1/5) 
caregiver highlighted challenges with breaking Etham-
butol tablets into two due to a shortage of pediatric TB 
formulations.

Table 1 Demographic characteristics of health workers and caregivers in childhood TB program, Chegutu District, 2020

Variable Category Frequency (n = 66) Percentage

Sex Female 51 77

Male 15 23

Age Median age = 39 years
IQR 31–57

Designation Nurses 51 77

Environmental Health Technician 5 8

Doctors 4 6

Laboratory Technician 3 5

Pharmacy Technicians 2 3

Microscopist 1 1

Years in service Median: 10 years
IQR 4–14

Caregivers 5

Sex of child Male 4

Female 1

Age of child in years Median: 12 years
IQR 4–14
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Inputs injected into the childhood TB program in Chegutu 
District, 2020
There were two functional Gene Xpert machines and 
one functional X-ray machine in the district for 34 health 
facilities. There was one non-functional motor vehicle 
for acquired immunodeficiency syndrome (AIDS) and 
TB program without fuel allocation to assist in the child-
hood TB program. There were three motorcycles from 
the Biomedical Research and Training Institute (BRTI) 

that supported the collection of sputum specimens from 
each facility twice weekly. The funds allocated for ser-
vicing motor vehicles and motorcycles were inadequate 
(Table 3). 

SWOT analysis of the childhood TB processes
Case finding
The district had 50 Gene Xpert cartridges per month. 
Gene Xpert cartridges were adequate as they were 

Table 2 Health worker knowledge assessment of the childhood TB program, Chegutu District, 2020

Variable Frequency n = 66 Percentage

Know that lymph node was a common manifestation of Extrapulmonary TB in children 49 74

Know the key risk factors for TB in children 46 70

Know the investigations done for children who cannot produce sputum 44 67

Know the main symptoms of pulmonary childhood TB in children less than 10 years 36 55

3- point Likert scale (Good, fair, poor)

 Fair 24 37

 Good 22 33

 Poor 20 30

Table 3 Inputs injected into the childhood TB program, Chegutu District, 2020

Item Available Expected Comment

Funds for TB vehicle servicing $806USD /year $4000USD/year Funds were not adequate for servicing; 
money was only used for repairs

Funds for motorcycle servicing $806USD /year $4000USD/year Funds were not adequate for servicing; 
money was only used for repairs

Fuel 20 litres /week for a bike 40 litres a week for 
a bike

Inadequate fuel for specimen collection 
and contact tracing.

Vehicle 1 2 The vehicle was non-functional in 2020

Motorcycles 18 1/ health facility =34 Only six  motorcycles were functional 
in 2020

TB consumable kit 12kits 12kits Adequate

Gene Xpert cartridges 15 × 50 cartridges 15 × 50 cartridges Adequate

Rifampicin/Isoniazid/Pyrazinamide 10 tins ×84 tablets (above minimum 
stock)

12tins ×  84 tablets Adequate

Rifampicin/Isoniazid 10 tins × 84 tablets (above minimum 
stock)

12 tins × 84 tablets Adequate

Isoniazid 100 mg 20 tins × 100 tablets 12 tins × 100 tablets Above maximum stock

Ethambutol 400 mg 0 2 tins × 1000 tablets Using adult tablets

Desk Guide for the management of TB in 
Children for Health Workers (2018)

0 2/health facility Not available in all health facilities.

Tuberculin skin test 10 ampoules 10 ampoules Were adequate. Not requested from the 
pharmacy since March 2020.

National TB/HIV management guidelines 1/ health facility 1/health facility Were adequate in the district

TB screening tools 4/ health facility 4/ health facility Only adult TB screening tools were 
available

Gene Xpert machines 2 2 One machine had only 3 modules 
functional instead of 4

X-ray machine 1 2 Functional
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ordered monthly based on consumption. The district 
had nine practising doctors translating to 0.05 doctors 
per 1000 population which is below the WHO recom-
mended 5.9 per 1000. Twenty two percent (30/138) of the 
health care workers were trained in childhood TB which 
enabled childhood case detection. The turnaround time 
for sputum positive results was 24 hours.  There were 
10 ampoules of Tuberculin Skin Test (TST) per quarter 
which were in the pharmacy since March 2020 and had 
never been requested for use. These were adequate based 
on monthly consumption of the previous quarter which 
was zero.

There was no Desk Guide for Management of TB in 
Children for Health Care Workers (2018) in the 17/17 
health facilities visited.

Notification
All health facilities visited 17/17 had more than 20 TB 
notification forms per week which were adequate to 
notify the TB cases. Seventy-six per cent (50/66) of the 
health workers knew that two TB notification forms were 
completed during notification.

Contact tracing
There were more than 20 TB contact tracing forms per 
week in the 17/17 health facilities visited which were 
adequate to capture TB contacts. There are 34 practis-
ing Environmental Health Technicians in the district 
translating to 0.2 per 1000 population which is below the 
recommended WHO minimum health worker density 
of 4.1 per 1000 [10, 11]. All 17/17 health facilities had 
cell phones loaded with airtime. The district had only 
six functional motorbikes out of 18 as the other 12 were 
defective. The motorbikes were used for the collection 
of specimens and distribution of results from and to the 
sites as well as contact tracing. There was inadequate fuel 
allocation (20 litres /week) per motorcycle.

Ordering of childhood TB medicines and laboratory 
consumables
Two health workers per facility were trained in Zimba-
bwe Assisted Pull System (ZAPS) and ordering based on 

consumption. The order fill rate of childhood TB medi-
cines in 17/17 health facilities was below 100%. The order 
fill rate of TB consumables was 100%. One health worker 
was hospital trained in the ordering of laboratory con-
sumables. Ordering of laboratory consumables was based 
on consumption leading to no stocks out.

Outputs and outcomes of the childhood TB program
The proportion of notified cases was 21/539 (4%). The 
proportion of cases detected and started on treatment 
was 21/21, the proportion of cases who were tested for 
HIV was 21/21, the proportion of cases who were HIV 
positive was 14/21, the proportion of HIV cases was initi-
ated on Antiretroviral Therapy (ART) 9/14 (Table 4). 

Results from key informants
Resource availability
We interviewed eight key informants involved in the 
childhood TB program in Chegutu District. The chal-
lenges that were highlighted by key informants included 
inadequate funds for motor vehicle and motorcycle ser-
vicing which led to repairs only. The district experienced 
fuel shortages for motorcycles, hindering contact tracing 
and specimen collection. Staff attrition by experienced 
health workers was high. The district had no funds for 
conducting TB training and quarterly TB review meet-
ings which are essential in identifying gaps and strength-
ening the TB program. COVID-19 lockdown measures 
affected service delivery and TB training. The major issue 
from National Pharmaceuticals was the delay in the ship-
ments of TB medicines resulting in stock-outs of some 
childhood TB medicines.

Discussion
We set out to evaluate the childhood tuberculosis pro-
gram in Chegutu District and determine the reasons for 
the low detection of tuberculosis cases in children. The 
reasons for the low childhood TB case detection reported 
by the respondents were lack of health care worker con-
fidence in the collection of gastric aspirates and lack of 
knowledge on childhood TB. Lack of confidence of health 
care workers could be attributed to lack of knowledge 

Table 4 Outputs and outcomes in the childhood TB program in Chegutu District, 2020

Outputs Achieved Target Comments

Proportion of notified cases 21 /539 (4%) 12% The district did not reach its target. Children should contribute to 12% 
of all TB notifications.

Proportion of cases detected and started on treatment 21/21 100% The district reached its target

Proportion of cases who were tested for HIV 21/21 100% The district reached its target

Proportion of cases who were HIV positive 14/21 7/21 of the children were HIV negative

Proportion of HIV positive cases was initiated on 
Antiretroviral Therapy (ART)

9/14 100% 5/14 of the children were not put on ART as they were still within 2 
weeks of commencement of TB treatment
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in conducting gastric aspirates. Hence, health workers 
need to be trained to boost their confidence. Similarly, a 
study by Oshi et al. (2016) in Nigeria revealed that health 
worker knowledge, and skills in TB detection in children 
was low. Nasogastric or nasopharyngeal intubation for 
collection of specimens was not done due to the negative 
attitude of the procedure by health workers leading to 
low case detection [12].

Health workers in Chegutu District had a fair knowl-
edge of the childhood TB signs, symptoms, investiga-
tions and risk factors for childhood TB. Fair knowledge 
of health workers could be attributed to lack of refresher 
training, mentorship and lack of supportive supervision 
which were disrupted by COVID-19 lockdown measures. 
Good knowledge plays a pivotal role in program imple-
mentation. Health care workers with good knowledge are 
confident in what they do. However, the health workers 
lacked knowledge on how to conduct gastric aspirates 
hence compromising their confidence to conduct the 
procedure. Similar findings were reported by Akma et al. 
(2020) in Malaysia where a knowledge gap on healthcare 
workers was noted on TB diagnosis resulting in low case 
detection [13].

The study revealed that there was inadequate funding 
for the childhood TB program. Limited funding resulted 
in poor maintenance of laboratory machinery such as the 
biological safety cabinet, microscopes and Gene Xpert 
machine, failure to repair X-ray machine, and failure to 
maintain a stable transportation system for sputum sam-
ples. Furthermore, the absence of vehicles for the TB 
control program hindered the district from conducting 
various activities such as delivering medicines in time or 
conducting supportive supervision of the health facilities 
involved in providing TB care. The whole district had one 
functional X-ray machine for 34 health facilities thereby 
reducing chances of clinical diagnosis of childhood TB. 
Resources play a key role in the success of a program. An 
interrupted supply of resources paralyses the program. It 
forms a barrier against achieving set targets. Similar find-
ings were noted by Ereso et  al. (2020) in Ethopia were 
inadequate resources led to low TB case finding and fail-
ure to carry out planned activities [14]. This study showed 
that the childhood TB program had fuel shortages as it 
highly depended on donor funding. This affected trans-
portation of specimens from sites and the conducting of 
contact tracing Inadequate resources translate to strained 
processes, which in turn brings the low output of a pro-
gram. TB and Leprosy Management Guidelines (2016) 
were available; however, the Desk-Guide for Manage-
ment of TB in Children for Health Care Workers (2018) 
was not available in all visited health facilities. Guidelines 
are very important in programs as they provide step by 
step operating procedures for health workers. Similarly, 

Ereso et  al. (2020) in Ethopia reported the absence of 
the national TB control program guideline in outpatient 
departments, laboratory rooms and TB rooms of the 
facilities leading to low case detection [14].

The processes in a program are interdependent with 
inputs that are injected. The process of childhood TB 
case detection, notification and contact tracing did not 
perform well in 2020. This could be attributed to COVID-
19 lockdown restrictions that limited human movement 
[15]. The restrictions halted non-emergency medical care 
at health institutions and disrupted supply chains for 
medical consumables. Some people were also unable to 
access healthcare facilities due to transport issues that 
were caused by lockdown restrictions. Moreso, Environ-
mental Health Technicians could not conduct contact 
tracing and specimen collection as expected. Lockdowns 
generally affected all services in the district which could 
explain why the TB program performance was similar to 
those from previous years. Similarly, Arega et  al (2022) 
in Ethopia highlighted that COVID-19 had a negative 
impact on TB indicators [16].

Quarterly TB review meetings did not take place due 
to lack of funding and COVID-19 pandemic restrictions 
Reviewing a childhood TB program is crucial to assess 
how the program is performing to inform decision-
making. Childhood TB cases detection performance 
remained below-set targets as inputs and processes that 
fed into the program were insufficient. In contrast to our 
findings, Malik et  al. (2019) in Pakistan reported that 
adequate funding and resources played an important role 
in improving the performance of TB case detection [17].

Our study revealed that ten tuberculin skin test 
ampoules expired in 2020 without being requested 
from the pharmacy. The ten doses that were ordered in 
March 2020 were not used till the end of 2020. Failure 
to conduct tuberculin skin tests by health workers could 
lead to low childhood TB case detection. Our findings 
are consistent with findings by Schwoebel et  al. (2020) 
in a study in four African countries that reported that 
health workers had difficulties in administering and 
reading TST leading to non-use of TST for diagnosis of 
childhood TB [18].

In this study, the majority of caregivers reported that 
the children had symptoms of TB, such as cough, fever, 
weight loss and chest pain for one to 2 weeks before they 
were diagnosed as TB patients. The delay in TB diagno-
sis could be attributed to referral from health centres 
to the district hospital for further investigation such 
as Chest X-ray which caregivers had to pay for in addi-
tion to travel expenses. Similar findings were reported 
by Pantha et  al. (2020) in Bangladesh who noted that 
TB diagnosis in children was delayed due to further 
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investigations such as magnetic resonance imaging 
(MRI) which caregivers paid for [9].

Caregivers in our study reported the non-availability 
of a child-friendly regimen for the 4 fixed-dose combina-
tion (FDC) (Isoniazid, Rifampicin, Ethambutol, Pyrazina-
mide). Similarly, Pantha et al. (2020) in Bangladesh noted 
that children who needed to take 4FDC had to take 3FDC 
and isoniazid which was not easy for children to take 
many tablets leading to poor compliance and poor treat-
ment outcomes [9].

Limitations
Our study had some limitations. The beneficiaries of 
the childhood TB program who were interviewed in the 
study were caregivers of children diagnosed with TB; 
therefore, children’s perspectives were not explored. We 
used convenience sampling for the caregivers hence the 
external validity of the findings presented is low. The 
study design was descriptive cross-sectional and the 
participants’ answers were self-reported. Consequently, 
there may have been a possibility of interviewer bias and 
social desirability bias. To minimise social desirability 
bias, the respondents were only given a brief overview 
of the study from the start. This strategy helps to prevent 
the respondents from reacting in a particularly socially 
acceptable manner but creates space to fully explore their 
views   and priorities before concentrating on the main 
topic of interest. To minimise interviewer bias, we used 
a well-structured questionnaire for all participants in the 
comfort of their workplaces.

Conclusions
The childhood TB program failed to meet its targets due 
to inadequate inputs namely funds for vehicle and motor-
cycle servicing, fuel challenges and health care workers 
with fair knowledge of childhood TB. Apart from that, 
the district did not manage to perform the planned quar-
terly TB review meetings, contact tracing and childhood 
TB training due to lack of funding and COVID-19 lock-
down restrictions. No processes, output and outcomes 
of the childhood TB program were met. Childhood TB 
case detection remained lower than the national target in 
2020 (12%) and needs improvement.

We recommended the integration of sputum speci-
men transportation with other programs such as the 
expanded program on immunisation. The district should 
conduct mentorship and on the job training on the gas-
tric aspirate collection, tuberculin skin test administra-
tion, sputum induction, stool collection for Gene Xpert 
and ongoing advocacy, communication and social mobi-
lization activities to promote childhood TB. The Dis-
trict Medical Officer and the District Nursing Officer to 

address health workers’ negative attitudes towards gastric 
aspirates to improve sputum collection.

Public health actions taken
We discussed the importance of childhood TB with all 
interviewed health care workers and the results of the 
study were shared with Chegutu District Health Execu-
tive. They agreed to adopt the recommendations and 
enforce them in the district. We distributed 400 TB 
notification forms and distributed 400 contact tracing 
forms to the 34 health facilities.

Abbreviations
AIDS: Acquired Immunodeficiency Syndrome; BRTI: Biomedical Research and 
Training Institute; CDC: Centre for Disease Control and Prevention; CXR: Chest 
X-ray; DHIS: District Health Information System; DOTS: Directly Observed Treat-
ment Short-course; FDC: Fixed-Dose Combination; HCW: Health Care Worker; 
MOHCC: Ministry of Health and Child Care; SWOT: Strengths Weaknesses 
Opportunities and Threats; TB: Tuberculosis; TST: Tuberculin Skin Test; WHO: 
World Health Organisation; ZAPS: Zimbabwe Assisted Pull System.

Acknowledgements
We would like to acknowledge the following for making our study a success: Pro-
vincial Directorate Mashonaland West, District Medical Offices Chegutu District 
and Health Studies Office: University of Zimbabwe and the study participants.

Authors’ contributions
MC, PM, TPJ, AC, EG, NTG, and MT: conception, design, and acquisition of data. 
MC, PM, TPJ, conducted data analysis and interpretation of data. MC, PM, TPJ, 
wrote the first draft of the manuscript. TPJ, AC, EG, NTG, and MT: reviewed 
several drafts of the manuscript for intellectual content. All authors approved 
the final version of the manuscript.

Funding
No external funding was provided for the study. The authors funded the study 
using their savings.

Availability of data and materials
The datasets generated and/or analyzed during the current study are not 
publicly available due to limitations of ethical approval involving the patient 
data and anonymity but are available from the corresponding author on 
reasonable request.

Declarations

Ethical approval and consent to participate
The Institutional Review Board (IRB) for Mashonaland West Health Directorate 
reviewed the study protocol and approved the study. The study was con-
ducted observing ethical principles in human research. The participants were 
made aware of the risks and benefits of participation and granted opportunity 
to opt in or out of the study. They were informed that opting out would not 
affect the services they required at the facility, nor would it affect their jobs. 
The researchers adhered to the methods described in the protocol. No par-
ticipants’ names or addresses were used during the study. Collected data was 
kept in privacy. Confidentiality was maintained throughout the study. Written 
informed consent was obtained from the study participants. Since data col-
lection was conducted during the COVID-19 pandemic era, social distancing, 
hand hygiene and the wearing of a face mask covering the nose and mouth 
were maintained.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.



Page 9 of 9Chimsimbe et al. BMC Health Services Research          (2022) 22:500  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

Author details
1 Department of Primary Health Care Sciences, University of Zimbabwe, Harare, 
Zimbabwe. 2 Department of Oral Health, University of Zimbabwe, Harare, 
Zimbabwe. 3 Zimbabwe Field Epidemiology Training Program, 3-68 Kaguvi 
Building, Corner 4th/Central Avenue, Harare, Zimbabwe. 4 African Field Epide-
miology Network, Harare, Zimbabwe. 

Received: 10 November 2021   Accepted: 1 April 2022

References
 1. World Health Organization, International Union against Tuberculosis 

and Lung Disease. Childhood TB training toolkit. Geneva: World Health 
Organization; 2014. p. 39. Available from: https:// apps. who. int/ iris/ han-
dle/ 10665/ 134387. Cited 2021 Nov 8

 2. Seddon JA, Jenkins HE, Liu L, Cohen T, Black RE, Becerra MC, et al. Count-
ing Children with Tuberculosis: Why Numbers Matter. Int J Tuberc Lung 
Dis. 2015;19(0 1):9–16 Available from: https:// www. ncbi. nlm. nih. gov/ 
pmc/ artic les/ PMC47 08268/. Cited 2021 Jun 29.

 3. World Health Organization. GLOBAL TUBERCULOSIS REPORT 2020: World 
health Organization; 2020. Available from: https:// apps. who. int/ iris/ bitst 
ream/ handle/ 10665/ 336069/ 97892 40013 131- eng. pdf. Cited 2021 Nov 8

 4. WHO. Zimbabwe on track to achieve the 2020 Global End TB Strategy 
milestones: WHO | Regional Office for Africa. Available from: https:// www. 
afro. who. int/ news/ zimba bwe- track- achie ve- 2020- global- end- tb- strat 
egy- miles tones-0. Cited 2021 Nov 8

 5. Ministry of Health and Child Care Zimbabwe. National Tuberculosis Pro-
gram –Strategic Plan (2017-2020), vol. 97. Available from: https:// depts. 
washi ngton. edu/ edgh/ zw/ hit/ web/ proje ct- resou rces/ TB- NSP. pdf. Cited 
2021 Nov 8

 6. Desk_Guide_Management_TB_Children_Zimbabwe.pdf. Available from: 
https:// www. chall engetb. org/ publi catio ns/ tools/ count ry/ Desk_ Guide_ 
Manag ement_ TB_ Child ren_ Zimba bwe. pdf. Cited 2021 Nov 8

 7. cdc-logic-model-development.pdf. Available from: https:// www. utep. 
edu/ orsp/ reas/_ Files/ docs/ cdc- logic- model- devel opment. pdf. Cited 
2021 Nov 8

 8. Chikeya L. District  population projections, vol. 75. Available from: https:// 
www. zimst at. co. zw/ wp- conte nt/ uploa ds/ publi catio ns/ Popul ation/ popul 
ation/ Distr ict- Proje ctions/ Distr ict- Popul ation- Proje ction- Report- Masho 
naland- west. pdf. Cited 2021 Nov 8

 9. Pantha S, Aguinaldo MJ, Bari SMH, Chowdhury S, Dendup U, Gupta RD, 
et al. Facilitators and Barriers to Implementation of Childhood Tubercu-
losis Control Program in Bangladesh: A Mixed-Methods Study from BRAC 
Urban DOTS Centres in Dhaka. 2021 Available from: https:// www. resea 
rchsq uare. com/ artic le/ rs- 39360/ v1. Cited 2021 Nov 8

 10. International labour office. World Social Protection Report. INTERNA-
TIONAL LABOUR OFFICE; 2014. Available from: https:// www. ilo. org/ 
wcmsp5/ groups/ publi c/% 2D% 2D- dgrep orts/% 2D% 2D- dcomm/ docum 
ents/ publi cation/ wcms_ 245201. pdf. Cited 2022 Mar 13

 11. WHO. Health workforce requirements for universal health coverage and 
the sustainable development goals. WHO; 2016. Available from: https:// 
apps. who. int/ iris/ bitst ream/ handle/ 10665/ 250330/ 97892 41511 407- eng. 
Cited 2022 Mar 13.

 12. Oshi DC, Chukwu JN, Nwafor CC, Meka AO, Madichie NO, Ogbudebe CL, 
et al. Does intensified case finding increase tuberculosis case notification 
among children in resource-poor settings? A report from Nigeria. Int J 
Mycobacteriol. 2016;5(1):44–50 Available from: https:// www. scien cedir 
ect. com/ scien ce/ artic le/ pii/ S2212 55311 50016 12. Cited 2021 Nov 8.

 13. Akma N, Mustafa M, Suran SA, Marwan AA, Omar MR. Knowledge, 
attitude, practice and stigma of tuberculosis among healthcare providers 
in hospital Sultan Haji Ahmad Shah, Temerloh, Pahang. 2019 10(SPL1). 
Available from: https:// www. pharm ascope. org/ index. php/ ijrps/ artic le/ 
view/ 1679. Cited 2021 Nov 8

 14. Ereso BM, Yimer SA, Gradmann C, Sagbakken M. Barriers for tubercu-
losis case finding in Southwest Ethiopia: a qualitative study. PLoS One. 
2020;15(1):e0226307 Available from: https:// journ als. plos. org/ ploso ne/ 
artic le? id= 10. 1371/ journ al. pone. 02263 07. Cited 2021 Nov 8.

 15. Ministry of Health and Child Care. Statutory Instrument 83 of 2020: 
Ministry of Health and Child Care; 2020. Available from: https:// www. verit 

aszim. net/ sites/ verit as_d/ files/ SI% 202020- 083% 20Pub lic% 20Hea lth% 
20(COVID- 19% 20Pre venti on% 2C% 20Con tainm ent% 20and% 20Tre atmen 
t)% 20(Natio nal% 20Loc kdown)% 20Ord er% 2C% 202020. pdf. Cited 2021

 16. Arega B, Negesso A, Taye B, Weldeyohhans G, Bewket B, Negussie T, 
et al. Impact of COVID-19 pandemic on TB prevention and care in 
Addis Ababa, Ethiopia: a retrospective database study. BMJ Open. 
2022;12(2):e053290 Available from: https:// bmjop en. bmj. com/ conte nt/ 
12/2/ e0532 90. Cited 2022 Mar 8.

 17. Malik AA, Hussain H, Creswell J, Siddiqui S, F. Ahmed J, Madhani F, et al. 
The Impact of Funding on Childhood TB Case Detection in Pakistan. Trop 
Med Infect Dis. 2019;4(4):146 Available from: https:// www. ncbi. nlm. nih. 
gov/ pmc/ artic les/ PMC69 58435/. Cited 2021 Nov 8.

 18. Schwoebel V, Koura KG, Adjobimey M, Gnanou S, Wandji AG, Gody J-C, 
et al. Tuberculosis contact investigation and short-course preventive ther-
apy among young children in Africa. Int J Tuberc Lung Dis. 2020;24(4):452–
60 Available from: https:// www. ingen tacon nect. com/ conte nt/ iuatld/ ijtld/ 
2020/ 00000 024/ 00000 004/ art00 017. Cited 2021 Nov 7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://apps.who.int/iris/handle/10665/134387
https://apps.who.int/iris/handle/10665/134387
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4708268/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4708268/
https://apps.who.int/iris/bitstream/handle/10665/336069/9789240013131-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/336069/9789240013131-eng.pdf
https://www.afro.who.int/news/zimbabwe-track-achieve-2020-global-end-tb-strategy-milestones-0
https://www.afro.who.int/news/zimbabwe-track-achieve-2020-global-end-tb-strategy-milestones-0
https://www.afro.who.int/news/zimbabwe-track-achieve-2020-global-end-tb-strategy-milestones-0
https://depts.washington.edu/edgh/zw/hit/web/project-resources/TB-NSP.pdf
https://depts.washington.edu/edgh/zw/hit/web/project-resources/TB-NSP.pdf
https://www.challengetb.org/publications/tools/country/Desk_Guide_Management_TB_Children_Zimbabwe.pdf
https://www.challengetb.org/publications/tools/country/Desk_Guide_Management_TB_Children_Zimbabwe.pdf
https://www.utep.edu/orsp/reas/_Files/docs/cdc-logic-model-development.pdf
https://www.utep.edu/orsp/reas/_Files/docs/cdc-logic-model-development.pdf
https://www.zimstat.co.zw/wp-content/uploads/publications/Population/population/District-Projections/District-Population-Projection-Report-Mashonaland-west.pdf
https://www.zimstat.co.zw/wp-content/uploads/publications/Population/population/District-Projections/District-Population-Projection-Report-Mashonaland-west.pdf
https://www.zimstat.co.zw/wp-content/uploads/publications/Population/population/District-Projections/District-Population-Projection-Report-Mashonaland-west.pdf
https://www.zimstat.co.zw/wp-content/uploads/publications/Population/population/District-Projections/District-Population-Projection-Report-Mashonaland-west.pdf
https://www.researchsquare.com/article/rs-39360/v1
https://www.researchsquare.com/article/rs-39360/v1
https://www.ilo.org/wcmsp5/groups/public/%2D%2D-dgreports/%2D%2D-dcomm/documents/publication/wcms_245201.pdf
https://www.ilo.org/wcmsp5/groups/public/%2D%2D-dgreports/%2D%2D-dcomm/documents/publication/wcms_245201.pdf
https://www.ilo.org/wcmsp5/groups/public/%2D%2D-dgreports/%2D%2D-dcomm/documents/publication/wcms_245201.pdf
https://apps.who.int/iris/bitstream/handle/10665/250330/9789241511407-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/250330/9789241511407-eng.pdf
https://www.sciencedirect.com/science/article/pii/S2212553115001612
https://www.sciencedirect.com/science/article/pii/S2212553115001612
https://www.pharmascope.org/index.php/ijrps/article/view/1679
https://www.pharmascope.org/index.php/ijrps/article/view/1679
http://dx.doi.org/10.1371/journal.pone.0226307
http://dx.doi.org/10.1371/journal.pone.0226307
https://www.veritaszim.net/sites/veritas_d/files/SI%202020-083%20Public%20Health%20(COVID-19%20Prevention%2C%20Containment%20and%20Treatment)%20(National%20Lockdown)%20Order%2C%202020.pdf
https://www.veritaszim.net/sites/veritas_d/files/SI%202020-083%20Public%20Health%20(COVID-19%20Prevention%2C%20Containment%20and%20Treatment)%20(National%20Lockdown)%20Order%2C%202020.pdf
https://www.veritaszim.net/sites/veritas_d/files/SI%202020-083%20Public%20Health%20(COVID-19%20Prevention%2C%20Containment%20and%20Treatment)%20(National%20Lockdown)%20Order%2C%202020.pdf
https://www.veritaszim.net/sites/veritas_d/files/SI%202020-083%20Public%20Health%20(COVID-19%20Prevention%2C%20Containment%20and%20Treatment)%20(National%20Lockdown)%20Order%2C%202020.pdf
https://bmjopen.bmj.com/content/12/2/e053290
https://bmjopen.bmj.com/content/12/2/e053290
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6958435/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6958435/
https://www.ingentaconnect.com/content/iuatld/ijtld/2020/00000024/00000004/art00017
https://www.ingentaconnect.com/content/iuatld/ijtld/2020/00000024/00000004/art00017

	An evaluation of childhood tuberculosis program in Chegutu District, Zimbabwe, 2020: a descriptive cross-sectional study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Study design
	Study setting
	Study population
	Sample size for health care workers
	Sample size for caregivers of children with TB
	Sampling of health care workers
	Data collection
	Health care workers
	Key informants
	Caregivers of children with TB

	Data analysis

	Results
	Demographic characteristics of caregivers and health workers in childhood TB program in Chegutu District, 2020
	Reasons for low childhood TB case detection
	Health care worker knowledge assessment on childhood TB program
	Caregivers’ views of childhood TB program
	Inputs injected into the childhood TB program in Chegutu District, 2020
	SWOT analysis of the childhood TB processes
	Case finding
	Notification
	Contact tracing
	Ordering of childhood TB medicines and laboratory consumables
	Outputs and outcomes of the childhood TB program

	Results from key informants
	Resource availability


	Discussion
	Limitations

	Conclusions
	Public health actions taken

	Acknowledgements
	References


