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ABSTRACT
Objective  The current COVID-19 pandemic in Ethiopia 
could cause severe dysfunction in tuberculosis (TB) 
treatment, diagnostic services, and prevention and control 
efforts. In this study, we evaluated the effect of COVID-19 
on TB service indicators in Addis Ababa, where more 
than two-thirds of the country’s COVID-19 morbidity was 
recorded.
Design  We performed a comparative retrospective study 
to evaluate the impact of COVID-19 on TB services during 
the pre-COVID-19 era (from April 2019 to March 2020) and 
the COVID-19 era (from April 2020 to March 2021) in Addis 
Ababa, Ethiopia. We extracted data on total TB detection 
rate, TB treatment success rate, isoniazid prophylaxis 
therapy, and drug susceptibility tests and others from 
the health information system. Using Poisson regression, 
we estimated the incidence rate ratios and the absolute 
number difference of the indicators (number per quarter 
and year) in the COVID-19 and pre-COVID-19 eras.
Results  Compared with the pre-COVID-19 era, the 
total TB detection, bacteriologically confirmed TB, TB 
treatment success rate, latent TB infection treatment and 
community health workers’ engagement in TB detection 
decreased, respectively, by 11%, 11.8%, 17%, 44.7% and 
77.2% during the COVID-19 period. Rifampicin resistance 
increased by 27.7% during the same period. Comparative 
analysis showed a significant decline in these TB service 
indicators (p<0.001)
Conclusion  The COVID-19 pandemic has had a negative 
impact on TB service indicators in Addis Ababa. This 
highlights the importance of reinforcing TB services, 
including adopting alternative digital health technology to 
screen for TB and integrating TB and COVID-19 services to 
mitigate COVID-19’s challenges to TB prevention and care.

BACKGROUND
The current SARS-CoV-2 2019 pandemic 
(also known as COVID-19) is causing substan-
tial disruptions in tuberculosis (TB) control 
and prevention.1 Between 2020 and 2025, it is 
expected to result in an additional 6 million 
TB cases and 1.4 million TB-related deaths.2 
Due to lockdowns or movement restrictions, 
fear of contracting COVID-19 infection in 
hospital settings and diversion of TB services, 
patients with TB symptoms are having diffi-
culty accessing healthcare facilities during 

this epidemic.3 Furthermore, public and 
government media and health professionals 
are all focused on COVID-19, while other 
endemic diseases like TB have gotten less 
attention.4 On the other hand, these factors 
contribute to longer diagnostic delays, poor 
treatment outcomes and drug-resistant 
(DR) TB, increasing the spread of TB in the 
present and future.4 In low-income countries 
like Ethiopia, where the diagnostic capability 
of TB cases is suboptimal and there are many 
undiagnosed TB cases in the community, 
these issues are predicted to intensify.5 6

Ethiopia is one of the 30 countries with 
a high TB burden and the disease is the 
country’s leading cause of death.7 Ethiopia’s 
government is now implementing the global 
End TB Campaign, which aims to eradicate 
TB by 2035. This has been accomplished 
through vigorous TB screening, early diag-
nosis, appropriate treatment and universal 
drug sensitivity test (DST) at least for rifam-
picin.8 The present COVID-19 situation in 
Ethiopia, on the other hand, posed a severe 
barrier to its implementation and slowed 
progress towards the completion of TB 
strategy milestones and targets.9 The first case 
of COVID-19 was recorded in Ethiopia on 13 
March 2020 and the virus has infected 227 255 
persons out of 2 437 495 samples tested (posi-
tivity 9.32%), resulting in 3146 deaths (as of 

Strengths and limitations of this study

	► This is the first study investigating the impact of the 
COVID-19 pandemic on basic tuberculosis (TB) indi-
cators in the epicentre of the pandemic in Ethiopia.

	► Data collection occurred 1 year before and 1 year 
during the COVID-19 era.

	► TB service indicator measurements and definitions 
have been presented based on the national TB 
guideline.

	► We have not collected patient-level data so we can-
not assess what happens to individual patients.
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11 April 2021). The number is increasing at an alarming 
rate, with roughly three-quarters of the cases occurring in 
and around Addis Ababa.10

Essential COVID-19 control and prevention measures, 
such as mandatory quarantine periods for all travellers, 
limits on public gatherings, school closures, mandatory 
face masks in public areas and fewer passengers using 
public transportation, are on the other hand either 
modified or lifted.11 12 Previously performed studies in 
the city revealed that during the COVID-19 period, the 
number of patients presenting with signs and symptoms 
of TB decreased significantly.13 However, the impact 
of COVID-19 on TB service indicators was not investi-
gated in the study. As a result, we used secondary data 
obtained from all health facilities in Addis Ababa (the 
COVID-19 epicentre) to evaluate the impact of the 
COVID-19 pandemic on selected TB service indicators. 
These are crucial for determining the possible influence 
of COVID-19 on TB and developing prevention strategies 
based on it.

METHODS
Study design
Using health management information system (HMIS) 
data, we conducted a comparative retrospective analysis 
to assess the impact of COVID-19 on TB service indicators 
before and during the epidemic.

Study setting
The research was carried out in Ethiopia’s capital, Addis 
Ababa. The city has a population of 4 794 000 people, 
according to the most recent projection (2020).14 It has 
7 public hospitals and 100 public health centres, which 
are divided into three categories: health centres, general 
hospitals and specialist hospitals, in this order. Except 
for children under the age of 5, pregnant women, and 
patients with HIV and TB, who are covered by the free 
healthcare policy, this network of public health institu-
tions provides services throughout the city on a pay-per-
service basis. All health facilities at each healthcare level 
provide TB care with the assistance of various national 
special TB initiatives, such as the Millennium Develop-
ment Goals (target 6) and the recently launched End TB 
programme. Every quarter, every health facility reports 
TB cases to the city’s administrative health bureau using 
a nationally standardised and structured reporting form.

Data source and variables
Between April 2019 and March 2021, we used data from 
the Addis Ababa health bureau’s HMIS. It extracted data 
from routine service and administrative records, and the 
indicators are based on the Plan for Accelerated and 
Sustained Development to End Poverty’s priorities, local 
governments’ needs and priorities, and international 
agreements like the Millennium Development Goals. We 
divided the data into two study periods: the COVID-19 era 
(from April 2020 to March 2021) and the pre-COVID-19 

era (from April 2019 to March 2020). The information 
was gathered using national HMIS indicators for TB 
services that are reported every quarter. We extracted 
data on a year of study (months), total TB detection 
rate (including relapse), retreatment rate, TB treatment 
success rate (both clinically and bacteriologically diag-
nosed), children under the age of 15 contact screening, 
isoniazid prophylaxis therapy (IPT) for eligible children 
under the age of 15, TB DST and rifampicin resistance 
level. Each parameter’s definition and computation are 
presented in table 1.

Data variables, data sources and data collection
After data were obtained, Stata (V.16) was used to analyse 
the data. To calculate the proportion of each indicator, 
a descriptive analysis was used. Between periods, we 
compared each of the selected indicators on a quarterly 
and yearly basis (COVID-19 era and pre-COVID-19 era). 
To determine the rate ratios comparing registrations per 
study period in the COVID-19 era with the pre-COVID-19 
era, adjusted for year and quarter, Poisson regression was 
used. The 95% CI and the level of significance are set at 
5% and at p<0.05.

Patient and public involvement
No patients were involved.

Table 1  Operational definition of outcome variables30

Indicators Definition

TB case detection 
rate

Proportion of all forms of TB (new 
and relapse) cases detected during a 
specified period.

Treatment success 
rate among drug 
susceptibility

Proportion of new TB cases 
registered during a specific cohort 
period who completed treatment.

TB case detection 
through community 
TB care

Proportion of TB cases detection 
contributed by the community out 
of all TB cases identified during the 
reporting period.

Contact screening 
coverage (<15 years)

Percentage of screened children 
under 15 years among those with 
contact with PTB index cases.

LTBI treatment 
coverage for children 
under 15 years

Proportion of children aged <15 years 
who have a history of contact with 
pulmonary TB cases started on LTBI 
treatment.

Proportion of 
presumptive DR-TB 
cases with results for 
DST

Percentage of pulmonary TB 
(new and retreatment) cases and 
presumptive DR-TB cases with 
documented DST results during the 
reporting period.

Number of rifampicin-
resistant MTB cases 
detected

Number of DR-TB cases detected 
during the reporting period.

DR-TB, drug-resistant tuberculosis; DST, drug susceptibility 
test; LTBI, latent tuberculosis infection; MTB, Mycobacterium 
tuberculosis; PTB, Pulmonary Tuberculosis; TB, tuberculosis.



3Arega B, et al. BMJ Open 2022;12:e053290. doi:10.1136/bmjopen-2021-053290

Open access

RESULTS
Total TB notification
We reviewed data from the HMIS for 24 months (12 
months each during the pre-COVID-19 and COVID-19 
eras) for this study. During these time periods, we found 
a total of 19 259 registered new TB cases. Of these, 10 187 
(52.9%) and 9072 (47.1%) were reported during the pre-
COVID-19 and COVID-19 eras, respectively.

Total TB detection rate trends
Figure  1 depicts the number of new patients with TB 
reported per quarter during the pre-COVID-19 and 
COVID-19 eras. During the quarters of the COVID-19 era, 
the detection rate of all forms of TB reduced by 4%–18%. 
There was an 11% decline in total TB notification during 
the COVID-19 era compared with the pre-COVID-19 era.

TB treatment success
Overall TB treatment success was recorded in 78.9% of 
cases (15 213 of 19 259) over the study period. When 
compared with the pre-COVID-19 era, treatment success 
reduced by 17% (p=0.001).

Types of TB diagnosis
Of a total of 7196 bacteriologically confirmed TB cases, 
3824 (53.1%) occurred in the pre-COVID-19 era and 
the remaining 3372 (46.9%) occurred in the COVID-19 
era. Likewise, out of a total of 12 063 clinically diagnosed 
cases, 6363 (52.7%) occurred in the pre-COVID-19 era 
and 5700 (47.3%) occurred in the COVID-19 era. The 
overall number of bacteriologically confirmed TB cases 
decreased by 11.8% during the COVID-19 era (p=0.001). 
Figure 2 shows the number of bacteriologically confirmed 
TB cases decreasing by a quarter during the COVID-19 
era.

TB case detection through community TB care
Community health workers (CHWs) detected only 1.90% 
(366 of 19 250) of the total TB cases. The number of 
community-based TB detections reduced by 77.2% 
(p=0.001) during the COVID-19 era as compared with the 
pre-COVID-19 era.

TB contact screening and IPT provision
During the study period, a total of 2588 children under 
the age of 15 had TB contact and were screened for 
TB. Of these, 1209 (46.7%) were pre-COVID-19, while 
1379 (53.3%) were during COVID-19 (p=0.49). In the 
COVID-19 era, compared with the counterpart, the rate 
of IPT provision per quarter among screened TB contacts 
of children under 15 years old reduced from 1% to 57% 
(figure 3). During the COVID-19 era, overall IPT provi-
sion declined by 44.7% and the difference was significant 
(p=0.02) (table 2).

Drug susceptibility testing and rifampicin resistance
For 55.14% (2317 of 4202) of patients with presumptive 
multidrug resistant TB (MDR-TB), a DST was performed 
and the DST test performance did not change between 
the pre-COVID-19 and COVID-19 eras (p=0.29). More 
than half (129 of 230) of the 230 rifampicin-resistant 
(RR) Mycobacterium tuberculosis (MTB) detected during 
the study period were found during the COVID-19 era, 
with the remaining 43.9% (101 of 230) detected during 
the pre-COVID-19 era (figure 4). The absolute RR-MTB 
notification rate increased by 27.7%(P=0.001) during the 
COVID-19 era.

Figure 1  Number of patients with tuberculosis (TB) who 
were notified pre-COVID-19 and during the COVID-19 era 
in health facilities in Addis Ababa between April 2019 and 
March 2021.

Figure 2  Bacteriologically confirmed tuberculosis (TB) 
cases pre-COVID-19 and during the COVID-19 era in health 
facilities in Addis Ababa between April 2019 and March 2021.

Figure 3  IPT provision among children under <15 years who 
had Pulmonary Tuberculosis contact in health facilities before 
and during the COVID-19 pandemic in Addis Ababa between 
April 2019 and March 2021. IPT, isoniazid prophylaxis 
therapy; LTBI, latent tuberculosis infection.
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DISCUSSION
The COVID-19 pandemic threatens to reverse recent 
progress in reducing the worldwide burden of TB disease, 
and novel ways to ensure the continuity of TB care during 
the COVID-19 pandemic are urgently needed. During 
the COVID-19 era, we identified a substantial decrease 
in overall TB detection, TB treatment success, commu-
nity TB case detection, latent TB IPT provision among 
children under 15 years of age and an increased rate of 
RR-MTB.

The total TB detection rate in our study throughout the 
COVID-19 period (April 2020–March 2021) was shown to 
be significantly lower (11%). In other studies, in African 
countries, TB notification rates have decreased by 43% 
in Uganda,15 34% in Nigeria16 and 33% in South Africa17 
during the pandemic.

This could be attributed to reorganisation of hospi-
tals and health centres for COVID-19 care and isolation, 
patients’ fear of contracting COVID-19 in health facil-
ities, and reallocation of healthcare professionals for 
COVID-19 care and other measures. However, the lower 
rate of TB detection reduction in our study compared 
with the previously stated research could be attributed to 

differences in our country’s COVID-19 control methods. 
Ethiopia was taken over for a short period banning of large 
meetings, and schools and colleges were closed, public 
transportation restricted, sporting and religious gather-
ings halted, and quarantine and isolation imposed.18 In 
addition, some of the studies listed collected short-term 
data,16 17 while others attempted to explore the effect of 
a specific public policy such as lockdowns on TB notifi-
cation.15 A model analysis supports our conclusions by 
assuming that TB incidence in 2020 maintains its modest 
fall from recent years and that COVID-19 pandemic does 
not have a substantial impact on TB trends in the short 
term.19 The fall in TB notification rates seen does not 
necessarily indicate a decrease in incidence, but could 
indicate underdiagnoses. Due to missed diagnoses, a 
significant decrease in TB case detection has resulted 
in a build-up of undetected TB, leading to ongoing TB 
transmission and greater rates of latent TB infection. As 
a result, using virtual care and digital health technology, 
as well as assisting CHWs and private health sectors, and 
merging COVID-19 and TB screening may be the best way 
to mitigate the pandemic’s impact on TB services.

Ethiopia has been using direct observed therapy (DOT) 
to treat TB for more than a decade and has a track record 
of effectiveness.20 Patients in this programme are expected 
to visit DOT centres every day, especially during the first 
4 months of a 6-month TB treatment cycle. However, 
such health facility-dependent services are predicted 
to be impacted during pandemics, whether due to the 
economic burden, movement restrictions or the disease’s 
stigma.21 The success rate of TB therapy declined from 
82.4% in the pre-COVID-19 period to 77.6% during the 
COVID-19 pandemic, according to the current study. 
This is in line with a Korean study that found the treat-
ment success rate had dropped from 89.4% to 84.5%.22 
Reduced TB treatment success raises the probability of 
poor treatment results and the development of DR-TB, 
aggravating the country’s ongoing DR-TB problem.

In Ethiopia, national TB programmes have traditionally 
focused on increasing access to effective TB treatment 

Table 2  TB service indicator difference between pre-COVID-19 and COVID-19 eras in Addis Ababa from April 2019 and 
March 2021

TB service indicators

Period AOR (95% CI) P value

COVID-19 
era%(N)

Pre-COVID-19 era
%(N)

TB treatment success rate (only drug-susceptible TB), 77.2 (6900/8943) 82.4 (8313/10 086) 0.93 (0.90 to 0.96) 0.001*

TB case detection by community TB care, 0.75 (68/9072) 2.93 (298/10 187) 0.26 (0.19 to 0.33) 0.001*

Contact screening coverage in children under 15 years, 94.1 (1297/1379) 96.7 (1169/1209) 0.97 (0.89 to 1.05) 0.49

LTBI treatment coverage for children under 15 years, 39.7 (515/1297) 79.8 (933/1169) 0.49 (0.45 to 0.55) 0.001*

DST performed at least for rifampicin, 54 (1083/2010) 56.3 (1234/2192) 0.96 (0.88 to1.04) 0.29

Rifampicin/MDR resistance TB cases detected, 11.9 (129/1083) 8.2 (101/1234) 1.5 (1.12 to1.91) 0.004*

*Significantly associated.
AOR, Adjusted Odd Retio.; DST, drug sensitivity test; LTBI, latent tuberculosis infection; MDR, Multidrug resistant; TB, tuberculosis.

Figure 4  Drug susceptibility was performed at least for 
rifampicin and the level of rifampicin resistance in health 
facilities before and during COVID-19 pandemic in Addis 
Ababa between April 219 and March 2021. DST, drug 
sensitivity test; TB, tuberculosis.
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through government health institutions. Since 2003, 
however, the National Tuberculosis Programs (NTPshave 
increased their use of CHWs, health extension workers 
and community volunteers to provide effective TB care.23 
They are in charge of finding patients with suspected TB 
and reporting them to health centres for diagnosis, as well 
as providing treatment support, tracing those who have 
gone missing and conducting contact investigations.24 
However, in our research, CHWs detected less than 2% 
of the total patients with TB, and the detection rate was 
significantly lower during the COVID-19 era.

The TB elimination strategy and the completion of the 
TB programme in Ethiopia include contact screening of 
people living with HIV and children under the age of 5 
(now 15) who are contacts of patients with TB. According 
to WHO/Center for disease control and prevention 
(CDC) and a recent meta-analysis, IPT is effective for 93% 
of children under the age of 5 and for 59% aged 15 years 
or younger.25 26 In this study, IPT was given to less than two-
thirds of children aged 15 and under who had contact with 
symptomatic patients with Pulmonary Tuberculosis(PTB). 
When compared with the pre-COVID-19 era (79.8%), 
provision is much lower during the COVID-19 era (37.7%). 
This is in line with comparable research undertaken in 
Ethiopia (6%) and South Africa prior to the COVID-19 
era (68%).27 28 This study’s much decreased IPT provi-
sion during COVID-19 could be due to stigma and fear of 
COVID-19 infection at healthcare institutions, which may 
deter patients from seeking TB treatment. This is because 
existing national contact tracing depends heavily on passive 
child contact screening, in which parents are asked to bring 
their children to a health facility. In this study, however, 
the reduced level of IPT provision combined with a high 
level of contact screening (95%) resulted in lost opportu-
nities for IPT in at-risk children. These discrepancies may 
imply that healthcare providers should have the informa-
tion, skills and instruments to counsel parents or caregivers 
about the significance of preventative treatment, even for 
otherwise healthy children.

There were no significant variations in the rate of 
drug susceptibility tests before and after the COVID-19 
pandemic, and approximately half of the bacteriologi-
cally proven TB cases were tested at least for rifampicin, 
according to the findings. Similarly, 61% of persons with 
bacteriologically proven TB were tested for rifampicin 
resistance in 2019, compared with 51% in 2017.29 The 
detection of RR-MTB rose by 27.7% during the COVID-19 
era compared with the pre-COVID-19 era in this investiga-
tion. As a result, we might assume that the rising number 
of RR-MTB cases and lower treatment success rates in 
the study environment are due to a continuous increase 
in MDR and a larger level of DR-TB. This is expected to 
result in community-wide drug resistance dissemination 
at a critical time when Ethiopia’s persistent TB control 
efforts have resulted in a major reduction in TB burden 
over the last two decades.

The current study did not look at the possibility of 
direct interactions between TB and COVID-19. Individual 

sociodemographic variables and public health preventa-
tive measures on TB service indicators and trends were 
determined using aggregated data gathered quarterly. 
The study solely looked at the TB cascade’s trend and 
did not employ qualitative methods to look at potential 
factors of the lowering trend.

CONCLUSION
COVID-19 had a detrimental influence on fundamental 
TB service indicators, such as detection, treatment success, 
community participation, IPT provision and exaggerated 
RR-TB/MDR-TB in the previous year, according to the 
findings of this study. To meet these challenges, the TB 
programme must quickly adapt to the new normal by 
strengthening the patient-centred approach to TB care, 
embracing digital health technology, raising awareness, 
strengthening community-based active TB case finding 
and integrating the COVID-19 and TB screening service. 
The COVID-19 service can be used to address the commu-
nity and screen for TB, such as during vaccination, espe-
cially in high-risk communities. By strengthening existing 
programmes and implementing new ones, our country 
will be able to maintain the advances made during the 
last decade to combat TB and the control programmes 
and to achieve the End TB programme goals.
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