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Background: There is mounting evidence that the risk of death from COVID-19 among 
people with HIV could be as much as twice that of the general population. Recent evidence 
revealed that HIV services has been decreased by 75% and the problem is much more 
extensive in Ethiopia since most of the logistics for HIV services and fund donated by the 
good will of NGOs. Understanding the impact of COVID-19 on HIV services is a crucial 
first step to draw appropriate intervention. Thus, this study aimed to assess the impact of 
COVID-19 pandemic on HIV services in northwest Ethiopia.
Methods: An institution-based repeated cross-sectional study was conducted in Gondar city 
in August 2021. The DHIS-2 system, operated by FMOH contains data from all the nine 
health facilities for HIV care was used to extract data from the central repository. Excel data 
was exported to STATA 14 for analysis. We calculated indicators of HIV services, represent-
ing the 12 months pre-COVID 19 (2019) and 16 months during the COVID-19 period (2020 
and 2021). ANOVA was used to detect the presence of significant mean differences between 
those periods. Assumptions of ANOVA was checked. The statistical significance was 
declared at 95% confidence interval (CI), p-value less than 0.05.
Results: The mean difference was significant within HIV_VCT, HIV_PICT, ART between 
the years 2019 before COVID-19 and 2020 during COVID-19 (p-value < 0.05). HIV_VCT, 
ART variability was substantial between the years 2019 and 2021 (p-value < 0.05).
Conclusion: COVID-19 seriously affected all aspects of HIV service uptake such as HIV 
VCT, HIV PICT, ART, newly started ART, TB screening, and lost to ART follow-up. This 
study urges optimizing ART delivery mitigation with the ongoing COVID-19 in Ethiopia and 
beyond, in order to maintain progress toward HIV epidemic control.
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Background
The coronavirus (COVID-19) pandemic is a worldwide public health crisis.1 It originally 
surfaced in the Chinese city of Wuhan on December 31, 2019, and has since spread 
globally.1 The first case (COVID-19) was occurred in Ethiopia on March 13th, 2020 and 
has had a tremendous impact on all facets of human life since its occurrence.2–4 The 
health-care delivery system accounts for the lion’s share of the crisis (COVID-19).5–8 

Chronic diseases, such as HIV, have been a major cause of morbidity and mortality 
around the world until recently. Chronic diseases account about sixty percent of all 
fatalities worldwide.9

HIV AIDS is one of the leading causes of death, accounting for around 690,000 
deaths each year worldwide.10 In 2020, an estimated 37.6 million people globally 
were infected with HIV, 1.3 million and 160,000 new adults and children was 
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infected.11 Around 16% of peoples living with HIV AIDS 
were unaware of their HIV status, 27% were unable to get 
antiretroviral therapy (ART), and 34% of those on ART 
were not virally suppressed.10 Eastern and Southern Africa 
are home to 55% of HIV-positive peoples. Ethiopia is one 
of the countries in the eastern African region that has very 
high HIV AIDS burden.

Significant progress has been made in lowering the bur-
den of HIV in order to meet targets sated for reaching very 
low HIV burden levels by 2030. Even though the Ethiopian 
government and its allies have made substantial efforts to 
minimize HIV-related fatalities and illnesses, HIV AIDS 
remains a severe burden in Ethiopia. According to United 
Nation AIDS (UNAIDS) data from 2018, roughly 0.9% of 
individuals aged 15 to 49 have HIV.12,13 HIV positive 
patients has a risk of twice dying from COVID-19 pandemic 
compared to the general population.14

The UNAIDS observes that the global efforts towards 
combating HIV/AIDS have been disrupted by the COVID- 
19 pandemic.11 COVID-19 poses a severe threat to HIV- 
positive people and the global response to the virus, including 
limits on population movement and the suspension of health 
services due to fears of the virus spreading.12 COVID-19 has 
been claimed to cause up to 75% of HIV services to be 
disrupted in several areas.13 COVID-19’s direct impact on 
HIV control initiatives could have resulted in serious 
failures.11,14,15 Under plausible worst-case estimates regarding 
HIV care delays, HIV-related fatalities could rise dramatically 
during the COVID-19 epidemic. Ethiopia is striving to adapt 
to the COVID-19 pandemic by focusing on the immediate and 
ongoing needs of HIV-positive persons.15,16

National inventory assessment held in Ethiopia on 
December 2020, indicated that 82% of ARVs and all HIV 
test kits had more than six months stock of supply with no 
risk category, 14.2% had four to six months of supply with 
low-risk category. On September 2020, about 195,237 adult 
ART clients on the first-line regimens are enrolled on the 
ART out of the 308,522 adults who are eligible for ART.11

During the lockdown period in Zambia15 there was a 35% 
decline in the number of HIV tests conducted, similarly the 
lockdown period in Ethiopia significantly disrupted the HIV 
service. Since the focus of Ethiopia is combating COVID-19 
infection from the moment the first local cases were detected. 
As COVID-19 prevention measures became more stringent, 
hospital visits were discouraged, people were advised to stay 
at home, and (public) gatherings were restricted in order to 
prevent the virus from spreading. Furthermore, disruptions in 
key HIV commodities’ supply chains, logistics, and reporting 

systems have hampered the ability to maintain HIV-related 
services. In another area, HIV programs that received direct 
support had their budget curtailed as governments retreated to 
focus on their COVID-19 load.17 This has had a direct impact 
on the level at which HIV programs are implemented.18

It is strongly suggested that the COVID-19 response 
could be guided by and founded on community-centered 
and rights-based initiatives.18 Understanding the impact of 
COVID-19 on HIV services is a critical first step in deter-
mining the best course of action. As a result, the aim of 
this study was to see how COVID-19 affects HIV care.

Methods
Study Design and Setting
An institution-based repeated cross-sectional/interrupted 
time series study was conducted in Gondar city in 
August 2021. Gondar city is located at about 727 km 
away from Addis Ababa, the capital city of Ethiopia, 
180 km away from Bahir Dar, the capital city of Amhara 
Regional State. The city has a total population of 338, 646 
with 256,041 whose age is between 18 and 65 years, in 6 
sub-cities and 27 kebeles with a total of 78,772 house-
holds. There are 9 public health institutions delivering 
HIV care (8 health centers and 1 specialized hospital) 
and more than 40 private health facilities in the city 
administration. About 51,990 clients are following the 
HIV services in all the 9 health institutions.

Study Participants
All clients who were on HIV care services follow-up in 
Gondar city public health facilities were during the study 
period were included in this study.

Study Period
The study period was from March 2019 to June 2021. 
During this period there was Pre Covid period which 
was a period before March 2020; Lock down period, 
which is part of Covid period, was a period from 
April 2020 to July 2020; Covid period was a period from 
March 2020 to up-to-date.

Data Source
The DHIS-2 system is operated by federal ministry of 
health (FMOH). The district health information system 2 
(DHIS-2) central data repository, located in northwest 
Ethiopia, contains data from all the 9 health facilities for 
HIV clinical care management. Data were extracted from 
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the central repository in August 2021. All health facilities 
were replicating their data to the central repository; this 
ensured that the central data mirrored the data available at 
the sites through the full data recording period. Excel data 
were transformed to Stata 14 for analysis.

Outcomes of Interest
The study included patient data aggregated in monthly 
values at the health facility level. Our study sought to 
assess time trends before and after the confirmation of 
the first cases of COVID-19 in Ethiopia on March 19, 
2020, used as a starting mark of “COVID-19 period”.

HIV_VCT is human immune deficiency virus volun-
tary counseling and testing services which is detecting 
HIV serostatus voluntarily to identify those who need 
ART care.

HIV_PICT is human immune deficiency virus provi-
der-initiated counseling and testing services, which is 
detecting HIV serostatus by health-care providers’ recom-
mendation to identify those who need ART care.

ART is antiretroviral therapy which is the treatment for 
the human immunodeficiency virus (HIV) infection using 
a combination of antiretroviral drugs.

Data Management and Analysis
Data cleaning, recoding, transforming using Excel ver-
sion 2016 and STATA version 16.0 softwares. For the 
missing data, imputation technique was done by filling in 
to create a complete data matrix so as to analyze using 
standard method without defining an explicit model for 
it. Descriptive statistics, counts, means, and tables and 
graphs were used to describe the characteristics of the 
study participants and present the study results. We cal-
culated indicators of HIV services in August 2021, 
representing the 12 months pre-COVID (2019) and 16 
months during the COVID-19 period (2020 and 2021) 
data with the 95% confidence interval (CI) across the 9 
health facilities over the 28 months of the study. Time 
series analysis was done. Analysis of variance (ANOVA) 
was used to detect the presence of significant mean 
differences for HIV care services indicators prior to 
COVID-19 occurrence and during COVID period. All 
assumptions of ANOVA were checked. The statistical 
significance was declared using a p-value less than 0.05.

Ethical Consideration
The research proposal was approved and ethical clearance 
reference number V/P/RCS/05/574/2020 was obtained 

from the institutional review board (IRB) of the 
University of Gondar. Moreover, support letters and per-
mission were obtained from Gondar city health office. 
However, the study used only aggregated, de-identified 
data, and no investigators interacted with human subjects 
or had access to identifiable data or specimens for research 
purposes, so a consent waiver was obtained for the study. 
Furthermore, the data were analysed anonymously.

Results
HIV_VCT and HIV_PICT at Health 
Facilities in Northwest Ethiopia
A total of 51,990 HIV_VCT participants from nine health 
facilities were reported within 28 months. Only few 
(0.998%) proportions of the participants were children and 
the most (88.165%) them were adults (25–49 years) year 
old. The overall decreased in HIV_PICT was greater propor-
tion (64.373%) among male adults (20–59 years) (Table 1).

Trend Analysis of HIV_VCT, HIV_PICT 
and ART Attendants
In response to an intense increase in notified COVID-19 
cases, especially in Ethiopia from March 2020, and the 
government again ordered a full national lockdown to the 
next months. The mean difference was significant within 
HIV_VCT, HIV_PITC, ART between the years 2019 before 
COVID and 2020 during COVID (p-value < 0.05). As well 
as HIV_VCT, ART variability was substantial between the 
years 2019 and 2021 (p-value < 0.05). But the mean differ-
ence of HIV_VCT was not significant within 2020 and 2021 
(Table 2). there was a large decline in Voluntary Counselling 
and Testing (VCT), Provider Initiated Testing and 
Counseling (PITC) attendances from March 2020 to 
June 2020. ART delivery was fundamentally continued dur-
ing lock down although HIV_VCT testing and HIV_PICT 
were more severely reduced (Figure 1).

Number of HIV_VCT and HIV_PICT 
Attendants
Early data before starting COVID-19 showed that the 
numbers of HIV_VCT and HIV_PICT records was higher. 
Even there is highly variabilities, between March 2019 
before COVID-19, to May, in 2020 during COVID-19, 
people attending for HIV_VCT was reduced from 4941 
to 568. However, there was a total increment of HIV_VCT 
from October 2020 to the next months (Figure 2).
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Newly ART Starting and Lost PLHIV 
During COVID −19
The outcomes of the number of newly ART starting initiations 
per month, and PLWHA lost visits per month at participating 
health centers during the study period. The number of monthly 
ART visits was a function of when visits were scheduled, and 
whether patients attended these scheduled visits. Since visit 
planning might also have changed during lockdown, the 
assessed a secondary consequence of missed ART collection 
visits per month. Before COVID-19, number of newly started 
ART at May 2019 was 49 but during lockdown it was reduced 
to 15. The other temporary decline of ART was at 
January 2021, Christmas time that later recovered. PLWHA 
visit was highly (107) missed during Ethiopian New Year 
September 2019 before COVID-19 but it increased when 
COVID-19 started March 2020 and during lockdown 
(Figure 3).

Number of Clients Enrolled in TB 
Screening Among HIV_VTC Participants
The other health service particularly disrupted by COVID-19 
was TB. The continuing numbers presenting with TB screen-
ing the pre-COVID-19, and during COVID-19 lockdown per-
iods are revealed in Figure 4. Compared TB diagnosis and 
screening services was decreased from April 2019 (8402) 
before COVID-19 to the lowest record November 2020 
(1438) during lockdown in the health-care facilities. 
However, the trend of TB diagnosis and screening services 
graph seems increased since January 2021 (Figure 4).

Discussion
Since December 2019, the occurrence of COVID-19 has 
had a tremendous impact on all facets of human life 

around the world. The objective of this study was to see 
how the COVID-19 pandemic affected HIV services in 
Ethiopia. This study assessed six components of HIV care 
services: HIV VCT, HIV PICT, ART, newly started ART, 
TB screening, and lost to ART follow-up. It is undeniable 
that the COVID-19 infection has had a substantial impact 
on the HIV care unit’s services.

From April to September 2020, the number of people 
attending HIV testing decreased dramatically. After 
September 2020, there was a significant increment in 
HIV testing. There was a significant mean difference 
HIV_VCT between the years 2019 (pre-COVID 19) 
and 2020. Moreover, there was a significant mean dif-
ference of HIV_VCT between the years 2019 and 2021. 
As a result, COVID-19 infection has had a substantial 
impact on HIV VCT services. The findings of other 
studies also indicated that HIV testing services were 
reduced during the first season of the COVID-19 
pandemic.10,19–21 This could be because government- 
mandated lockdowns, which are intended to prevent 
the spread of COVID-19, have had a wide-range impact 
on health-care delivery. Furthermore, there was wide-
spread public concern about contracting COVID-19 and 
being diagnosed with the condition, which resulted in 
a significant drop in VCT.22 COVID-19 also caused 
a decrement of HIV _VCT service since health institu-
tion was considered as unsafe for visit. COVID-19 
poses a greater danger to people who reside in low- 
and middle-income countries, as well as those who 
live in impoverished areas. This means that after the 
first and second waves of COVID-19, African countries 
should solidify their health systems and handle potential 
third waves to increase the number of people who 
enrolled in HIV_VCT care service. HIV_VCT service 

Table 1 HIV_VCT, HIV_PICT and ART Distribution with Sex and Age at Health Facilities in Gondar City

HIV_VCT HIV_PICT ART

Sex, Age Frequency (n) Percent (%) Frequency (n) Percent (%) Frequency (n) Percent (%)

Female, Children (0–14) years 234 0.449 3199 3.702 17 1.709

Male, Children (0–14) years 286 0.549 3070 3.552 25 2.513

Female, Adolescence (15–19) years 1269 2.441 1915 2.216 33 3.317

Male, Adolescence (15 −19) years 4364 8.394 6766 7.828 22 2.211

Female, Adult (20–59) years 24,977 48.042 15,844 18.33 546 55.076

Male, Adult (20–59) years 20,860 40.123 55,641 64.373 350 35.176
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Table 2 Mean and Mean Difference of HIV_VCT, HIV_PICT and ART Attendants

Variables

Year No. of Persons on 
HIV_VCT

No. of 
Persons on 
HIV_PITC

No. of Persons on ART

2019 (before COVID) Mean 2,271.58 3,492.25 36.83

N 27,259 41,907 119,940

Std. D 281.307 696.626 7.998

2020 (during COVID including lock down) Mean 1,411.30 2,373.50 29.40

N 14,113 23,735 11,195

Std. D 654.981 1,011.196 10.233

2021 (post lockdown) Mean 1,769.67 3,465.50 36.00

N 10,618 20,793 64,547

Std. D 142.004 188.205 86.251

Mean Difference in Multiple Comparisons by Years

Dependent Variable (I) Year (J) Year Mean Difference (I-J) Sig. 95% CI

Lower Bound-Upper Bound

HIV_VCT 2019 2020 630.950* 0.038 34.440–1227.460

2021 455.033* 0.002 178.390–731.670

2020 2019 −630.950* 0.038 −1227.460-(−34.440)

2021 −175.917 0.708 −757.120–405.290

2021 2019 −455.033* 0.002 −731.670-(−178.390)

2020 175.917 0.708 −405.290–757.120

HIV_PITC 2019 2020 1029.000* 0.029 95.130–1962.870

2021 79.500 0.946 −598.270–757.270

2020 2019 −1029.000* 0.029 −1962.870-(−95.130)

2021 −949.500* 0.017 −1724.590-(−174.410)

2021 2019 −79.500 0.946 −757.270–598.270

2020 949.500* 0.017 174.410–1724.590

No. of Adults and Children currently on ART 2019 2020 −1454.433* 0.001 −2062.190-(−846.670)

2021 −762.833 0.010 −1878.420-(−267.110)

2020 2019 1454.433* 0.001 846.670–2062.19

2021 381.667 0.267 −313.22–1076.560

2021 2019 762.833 0.084 −93.360–1619.020

2020 −381.667 0.267 −1076.560–313.220

Note: *The mean difference is significant at the 0.05 level.
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is a basic tool to satisfy clients need for being diagnosed 
for HIV AIDS Accordingly, policymakers could be 
guided on different scientific papers in order to improve 

their approach for successful strategical implementations 
for the sake of increasing people who involved in 
HIV_VCT service.

Figure 1 Number of HIV_VCT, HIV_PICT and ART attendants against Time in Months. In the figure the green colored line represents number of ART attendants, the 
yellow-colored line represents HIV_PICT and the bright Orange colored line represents HIV_VCT.

Figure 2 Number of HIV_VCT and HIV_PICT Attendants within Twenty-eight months. In the figure the blue colored bar represents HIV_VCT and the bright Orange 
colored bar represents HIV_PICT.
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During the first season of the COVID-19 epidemic, the 
number of patients starting HIV PICT testing was dropped 
sharply. After September 2020, there was a significant 
increase in HIV PICT testing initiated by providers. 
Between the years 2019 and 2020, there was also 
a statistically significant mean difference in HIV PICT 

service. The mean difference of HIV PICT also sustained 
between the years 2019 and 2021. different findings also 
showed that HIV PICT service was similarly lowered 
during the first season of the COVID-19 epidemic.19,23 

This could be because government-mandated lockdowns, 
which are intended to prevent the spread of COVID-19, 

Figure 3 Newly initiation of ART and lost PLWHA of participants’ pre COVID-19, during and post COVID-19 lockdown periods in 28 Months. In the figure the green 
colored line represents number of peoples lost HIV follow up, the yellow-colored line represents number of individuals started ART.

Figure 4 Comparison of number of clients screened for TB of participants’ before COVID-19, during and post lockdown periods in 28 Months. In the figure the bright 
Orange colored line represents number of ART patients screened for tuberculosis.
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have had a wide-ranging impact on health-care delivery. 
As a result, COVID-19 infection has had a substantial 
impact on HIV PICT services. The health sector received 
governmental attention, health-care staff, resources, and 
funds at the start of the COVID-19 pandemic to help it 
cope with the approaching disaster. There was also 
a quarantine, restricted movement, and an increase in the 
amount of time people spent indoors. All of these raised 
fears that countries with high rates of human immunode-
ficiency virus/acquired immune deficiency syndrome 
(HIV/AIDS) would be unable to offer their patients with 
consistent and high-quality healthcare. Accordingly this all 
problems affected patients’ health-seeking behavior and 
access to care would be harmed as well.24 HIV PICT 
services is very interesting strategies in order to hunt 
peoples who are HIV positive when they are going to 
diagnosed for different chronic health problems. 
Accordingly, policymakers and organizations who are 
working on HIV prevention and treatment could focused 
on different strategical approaches that could better hunt 
those individuals so as to improve HIV care services.

Adults seeking ART services were also shown to be 
persistent before and during covid times, including lock-
down from April to September 2020, according to the 
study. After September 2020, there was a significant drop 
in the number of adults seeking ART. However, there was 
a considerable mean difference in ART service between 
2019 and 2020. These findings indicate that HIV services 
were generally maintained for patients who were already 
on antiretroviral therapy (ART). Other earlier investiga-
tions backed up this conclusion.25–31 The reason for this 
could be because patients who are already on ART treat-
ment require close monitoring in order to protect them 
from opportunistic infection and COVID-19 infection 
through the use of preventive measures. As a result, 
patients on antiretroviral therapy (ART) may exhibit 
a similar trend during the pre-COVID and COVID pan-
demic periods. This implies that the ART service could be 
continued in the pattern that exhibits in this finding. 
However, the quality of life among patients who are 
receiving ART is still doubtful. Accordingly, policymakers 
could invest their maximum efforts to improve the quality 
of life among patients who are involved in HIV care.

The other major health service affected by COVID-19 
was TB diagnosis and screening services among people 
living with HIV AIDS. TB diagnosis and screening ser-
vices in health-care facilities fell from April 2019 (8402) 
before lockdown to the lost record November 2020 (1438) 

during lockdown. This finding is supported by a variety of 
findings. This could be due to COVID-19 lockdowns, 
which are necessary to prevent the virus from spreading. 
Furthermore, TB screening necessitates some form of 
contact between physicians and ART patients, which 
could enhance the transfer of COVID-19 infection from 
physicians to patients and vice versa, given that more than 
half of COVID-19 infections are asymptomatic, accord-
ing to various studies. As a result, patients who are on 
ART may receive less attention from TB screening pro-
grams. The primary aim of improving quality of life 
among ART patients is screening and treating opportunis-
tic infections. Tuberculosis infection is among the com-
monest opportunistic infection that frequently affects the 
quality of life among ART patients. Thus, policymakers 
could design different strategies that could enhance tuber-
culosis screening during the persisting COVID-19 period 
in the study setting in particular and in Ethiopia in 
general.

The number of ARTs that have recently begun was 
lowest15 newly starting ART was observed following shut-
down in May 2019. Another small drop in ART occurred 
in January 2021, at Christmas time, which was quickly 
restored. In addition to COVID-19, PLWHA visits were 
heavily (107) missed during Ethiopian new year in 
September 2019, but have since been decreased to eight 
since July 2021. Patients who were already receiving HIV 
treatment and were aware of the need of maintaining high 
adherence may have prioritized ART collection. People 
were stockpiling up in anticipation of anticipated interrup-
tions, according to ART collection trips. Clinics were also 
able to make ART more accessible by implementing tac-
tics like multi-month prescribing and customized service 
delivery. The primary aim of hunting peoples with HIV 
AIDS through HIV_VCT and HIV_PICT is to ensure that, 
patients are being involved in HIV care. Accordingly, 
assessing patients in pre-ART service and initiating ART 
treatment is the first steps of HIV care and all patients 
diagnosed as HIV positive could be started ART treatment. 
Thus, policymakers could work on initiation of ART treat-
ment for all patients diagnosed HIV positive.

Similarly, the number of patients who were lost to 
follow-up for ART treatment was 107 in the pre-OCVID 
infection period, there after it steadily declined to 73 at the 
start of COVID-19 infection, and then increased slightly to 
77 in September 2020. This could be because most 
patients who have recently started ART treatment have 
experienced a lost to follow-up. COVID-19 infection, on 
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the other hand, reduced HIV VCT and HIV PICT, accord-
ing to this study. This, in turn, correlates to a decrease in 
new ART initiation and missed ART treatment appoint-
ments. The primary focus of HIV care is not only initiating 
ART treatment but also sustaining patients throughout 
their life span. Accordingly, policymakers could design 
practicable and community-based approaches to hunt 
patients who lost their ART follow-up.

Strength and Limitation
This is the first paper to examine the impact of COVID-19 
on HIV care services in Ethiopia. As to limitation this 
paper only examines the trends of COVID 19 impacts on 
HIV AIDS. Thus, it lacks modeling determinant factors of 
COVID 19 impacts on HIV AIDS.

Conclusions
COVID-19 seriously affected all aspects of HIV service 
uptake such as HIV VCT, HIV PICT, ART, newly started 
ART, TB screening, and lost to ART follow-up. The sud-
den changes in HIV service utilization represent dramatic 
adaptations needed to mitigate primary and secondary 
effects of the COVID-19 pandemic on PLWHA.

Recommendations
This study urges optimizing ART delivery mitigation with 
the ongoing COVID-19 in Ethiopia and beyond, in order 
to maintain progress toward HIV epidemic control. In 
addition, a solid community-based strategies could be 
designed in order to improve the care for HIV patients 
during this critical COVID-19 period. Community mobili-
zation and community-based HIV testing and counselling 
could be encouraged.
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