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Background: HIV services were inevitably disrupted and affected due to
COVID-19. There are many challenges in implementing appropriate HIV
services, particularly in the provision of health care and the link between people
living with HIV/AIDS and retention in care. The study investigated the impact
of COVID-19 on HIV services and the anticipated benefit of the COVID-19
vaccination on HIV service restoration in North Shewa, Oromia, Ethiopia.

Methods: A qualitative descriptive study approach was used to explore how
healthcare delivery evolved during the outbreak of COVID-19 in Ethiopia.
Sixteen antiretroviral therapy (ART) clinics were selected from 13 districts
and one administrative town in Ethiopia. From them, 32 ART providers were
purposively selected based on their experience in ART provision. Data were
collected from June to July 2021 using in-depth interviews. A thematic analysis
approach was used to analyze the data, based on themes and subthemes
emerging from the data. ATLAS.ti software was used for coding.

Results: Healthcare for people living with HIV was interrupted due to the
COVID-19 pandemic. Medical appointments, HIV testing and counseling
services, opportunistic infection treatment, medicine supply, and routine viral
load and CD4 T-cell count tests were interrupted. Due to a shortage of
healthcare staff, outreach testing services and home index testing were
discontinued and HIV testing was limited only to hospitals and health centers.
This has substantially affected accessibility to HIV testing and reduced the
quality of HIV service delivery. Telehealth and less frequent visits to health
facilities were used as alternative ways of delivering HIV services. The
COVID-19 vaccination campaign is expected to restore healthcare services.
Vaccination may also increase the confidence of healthcare providers by
changing their attitudes toward COVID-19.
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Conclusions:
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The COVID-19 pandemic has substantially impacted HIV

services and reduced the quality of HIV care in Ethiopia. Health facilities could
not provide routine HIV services as they prioritize the fight against COVID-19,
leading to an increase in service discontinuation and poor adherence.

COVID-19, people living with HIV, healthcare interruption, COVID-19 vaccine,

Ethiopia

Introduction

The outbreak of Coronavirus Disease 2019 (COVID-19) is a
rapidly developing global public health crisis that has affected
the lives of millions of people (I, 2). Since the beginning
of the COVID-19 pandemic, most deaths have occurred in
the elderly and/or in the presence of chronic diseases such
as diabetes (DM), HIV, hypertension, obesity, chronic kidney
disease, cardiovascular disease, and cancer (3). People living
with HIV (PLHIV) are considered medically and socially
vulnerable during the coronavirus [Severe Acute Respiratory
Syndrome Coronavirus (SARS-CoV-2)] outbreak period (4). In
particular, people with unsuppressed viral loads are at increased
risk of a serious outcome from SARS-CoV?2 infection (5, 6).

HIV/AIDS-related services are inevitably disrupted and
affected due to COVID-19 (7-11). There are many challenges
in implementing appropriate HIV services, particularly in the
provision of health care and the link between people living with
HIV/AIDS and care retention (7). People who are retained in
care are more likely to adhere to antiretroviral therapy and
experience improved health outcomes and are less likely to
transmit HIV to others (12). Missed medical appointments
are independently associated with an increased risk of AIDS
and death (13, 14). Traditionally, retention in care has relied
on the ability of people living with HIV to meet regularly
with their HIV medical team, which in many places has been
difficult to do during the COVID-19 pandemic. Treatment and
prevention services for HIV have been severely interrupted (15-
17).

In higher-income countries during the implementation of
non-pharmacological prevention measures such as lockdowns
and physical distancing during the COVID-19 outbreak
telemedicine replaced face-to-face appointments with medical
service providers (18, 19). To prevent PLHIV from COVID-
19, telehealth is recommended to replace treatment at health
facilities (20-25). Telehealth is defined as the provision and
promotion of health and health-related services through
telecommunications and digital communication technologies
(26, 27). It can increase the survival rate of PLHIV during
public health emergencies by implementing inclusive multi-level
strategies for non-technologically disadvantaged populations
living with HIV (28). In low- and middle-income countries such
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as Ethiopia, using telehealth has many barriers, not all patients
have smart or even mobile phones and internet access.

Ethiopia confirmed its first case of COVID-19 on March
13, 2020 (29). Since then, many health facilities providing
HIV prevention, treatment, and care services had to change
their schedules and operation modalities to adapt to the
challenges imposed by COVID-19 and its prevention and
control measures (social distancing, travel restrictions, stay-
at-home orders, etc.). Routine, non-urgent, or elective health
care visits and procedures were canceled or delayed. Supportive
services, such as face-to-face counseling, housing services, and
outreach services, were temporarily suspended. In addition,
patients avoided accessing health care, even for urgent concerns,
due to fear of COVID-19 exposure (17, 30, 31).

Despite the high burden of COVID-19 in low- and middle-
income countries, little is known about its contribution to
the interruption of healthcare for people living with HIV in
Ethiopia. In the 2020 report, the estimated number of PLHIV in
Ethiopia was 616,105. Of these, 479,618 people living with HIV
were receiving antiretroviral therapy (ART) (32). To improve
healthcare delivery and provide sustainable quality care to
PLHIV during the COVID-19 pandemic and future pandemics,
we need a better understanding of the nature and scope of
HIV treatment service interruption and its correlates. The study
aimed to investigate the impact of COVID-19 on HIV healthcare
services for PLHIV and identify the anticipated benefit of
the COVID-19 vaccine in HIV services restoration in North
Shewa, Oromia, Ethiopia. The results of this study will allow
researchers and healthcare providers to understand and find
solutions to reduce medical interruptions to PLHIV. In addition,
it informs policymakers about planning and allocating resources
for PLHIV in low- and middle-income countries and it can help
to prepare for future public health emergencies.

Materials and methods

Study setting

The study was conducted from June 2021 to July 2021
in all public hospitals and health centers in the North Shewa
Zone of Oromia regional state in central Ethiopia, which
provides health care for PLHIV. The zone is located in the
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northwest part of Ethiopia. According to the Central Statistical
Agency of Ethiopia, the zone has a total population of about
1,639,586 of whom 717,552 and 922,034 are males and females
respectively, with the majority of the population (89.75%) from
rural residents. The study area has 13 administrative districts
and one town administration (Figure 1). Likewise, according
to the Zonal Health Bureau’s 2019 annual report, the zone
has five governmental hospitals and sixty-four health centers
that provide service to the community. Among those, 13
Health Centers and 3 Hospitals are providing diagnostic and
management care for PLHIV. During the study period, it was
estimated that more than 5,430 PLHIV were receiving ART in
North Shewa Zone.

Study design

A qualitative method was used to explore how healthcare
delivery is going on for HIV patients during the outbreak of
COVID-19. To obtain details of the healthcare situation for
PLHIV during the COVID-19 pandemic, in-depth interviews
were adopted for this qualitative study. The face-to-face
interview procedure in data collection allowed the participants
to share their observations and experiences of providing
healthcare services to PLHIV during the COVID-19 pandemic.
The ART providers were given ample time to explain their
ideas. This helped us to obtain a comprehensive picture of the
participants’ experiences and perspectives through multilevel
themes. The study was reported based on the Combined Criteria
for Reporting Qualitative Studies (COREQ) checklist (33).

Study participants

Participants were selected from sixteen health facilities in
the North Shewa Zone, Oromia region, Ethiopia. Participants
who provided HIV care services in selected health facilities
for more than 2 years were purposively selected to achieve
our goals. On average, two ART providers were selected from
each facility based on their experiences. Priority was given to
ART providers with years of experience delivering HIV services.
Based on these criteria, 32 ART providers were selected. Before
the interview being conducted, all participants were informed of
the purpose of this study, and written consent was obtained from
each participant. Among thirty-two sampled participants, four
were doctors, five were public health professionals, and twenty-
three were nurses. All participants consented to participate in
the interview. Although data saturation was reached around
16 interviews during our coding, we continued recruitment for
convenience reasons and in case new possible themes emerged
from subsequent interviews.
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Data collection

We conducted face-to-face semi-structured interviews to
explore the participants’ experiences with HIV care during
COVID-19 and their expected impacts of COVID-19’s vaccine
on service restoration. To protect the privacy of participants, we
provided codes instead of real names for all participants, and the
interviews were conducted in a private setting one by one. Open-
ended questions were drafted by the research team to probe into
the detailed experiences of ART providers. The interviews were
mainly focused on study objectives and probing questions were
also used where necessary to get a more thorough understanding
of the issue involved. We piloted the interview questions with
other ART providers at other hospitals which were not included
in this study. Based on the pilot interview, the interview outline
was further edited and improved (see Additional file).

In-depth interviews were conducted to determine the impact
of COVID-19 on HIV services and the expected benefits of
COVID-19 vaccination in recovery services. Each interview
lasted for approximately 45-60min. The interviews were
conducted in the local dialect (Afan Oromo). All interviews were
audio-recorded. The principal investigator and the other two co-
authors supervised all interviews and facilitated the interview
process. Two public health professionals who can speak Afan
Oromo fluently were selected for data collection based on their
previous experience. Data collectors with experience trained
in (study overview, objectives, participant selection, detailed
tool review, interview approach, and role-play of interview
skills). This method elicits candid responses in a private setting
regarding professional topics of discussion. The interviewers
have plenty of time to probe and obtain in-depth responses since
respondents tend to express themselves more freely.

Data management and analysis

Data were analyzed using qualitative thematic analysis (TA)
methods (34). The Consensus Qualitative Research (CQR)
method was also used in conjunction with TA to study
participants’ experiences, attitudes, and beliefs. The conjunction
of CQR and TA is used to reduce subjectivity in the coding
process of research teams and increase the rigor of research
methods (35). With this approach, subthemes, and themes
were drawn from the data, providing the codes for the coding
framework. Two experienced coders were involved in coding
the data. First, the coders gave a comprehensive overview of the
entire data to become familiar with its content. Before analyzing
data, the interview data were transcribed and translated into
English by a language expert. This means transcribing audio
and organizing the field notes we took during the interview.
Then the coders read the entire dataset to generate codes.
Second, the translated data was copied to the ATLAS.ti version
7 for coding and analysis of the data (36, 37). Both coders
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FIGURE 1
Map of North Shewa Zone, Oromia regional state, Ethiopia, 2021.
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coded data by using software independently. Then by using
ATLAS .t inter-coder agreement (ICA), the discrepancies were
checked and solved (38). Thirdly, based on the codes created,
the coders identified the patterns among created codes and came
up with subthemes and themes. Then their work was evaluated
by the first author and discussed to achieve consensus before
further analysis. Fourth, we make sure that our themes were
accurate representations of the data by checking coding data
with emerged themes. When certain codes were incorrect in a
theme or emerging themes were not generic codes, we divided
them up, combined them, discarded them or created new ones
to make them more useful and accurate. Finally, we defined and
named the themes and conducted the data analysis (Figure 2).

Results

Characteristics of study participants

Among participants (32 ART providers), most of the
participants were men (25,). Participants were 26-55 years old,
with an average of 33 years old (SD = 6.14). Participants work
experience in providing ART ranges from 2 to 9 years, with
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an average of 4.53 (SD = 2.53) years. The disciplines of the
participants were doctors, nurses, and public health officers, as
shown in Table 1.

The findings of this study were discussed under three themes
(interrupting HIV service delivery, innovative methods to HIV
service delivery, and anticipated benefit of COVID-19 vaccine)
and several sub-themes which emerged from the data analysis
(Table 2).

Interruption of HIV service delivery

Interruption of medical appointments

All participants reported that ART refilling and counseling
appointments were disrupted during the COVID-19 outbreak.
Before the COVID-19 outbreak, PLHIV visited ART clinics once
every month to receive treatment and refill their ART, except for
those on Appointment Space Model (ASM). Patients on ASM
go to the ART clinic for treatment and refills ART once every
6 months. During the pandemic, to reduce the overcrowding of
ART wards, the monthly visits of PLHIV to ART clinics were
changed to once every 3 months.
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Reducing the frequency of visits can appropriately reduce
the use of ART regimens that affect ART adherence. Such
disrupted appointments would have negative consequences,
especially for PLHIV who were new to ART. Because they
need frequent counseling and psychotherapy until they become
stable. In addition, such patients require timely, supportive
treatment and advice from physicians. However, because their
medical appointments were reduced to every 3 or 6 months, they
could not access vital services in time.

... Changing the ART refilling time has a role in reducing
adherence to ART. Because they may forget to use ART
properly. (Participant 31, District 16 Hospital)

... In addition, for people who are just starting to receive
ART; it is very difficult to stay for a long time without

Frontiersin Public Health

‘ contact with healthcare providers. As you know, HIV can be
very stressful for new patients until their condition is stable.
(Participant 18, District 9 Hospital)

Regarding the safety of ART regimens, some patients
did not have appropriate medication storage to maintain
their regimens and did not use medication as advised
by their clinicians. This reduces the effectiveness of the
ART regimen.

...Schedule change may affect the safety of the drug.

Some PLHIVs do mnot have proper medication storage.

‘ Especially new patients may not keep their drug in the proper

place and may not use it appropriately. (Participant 02,
District 1 Health center)
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Interruption of medicines supply

Most participants mentioned that, during the COVID-
19 pandemic, healthcare facilities were unable to provide the
usual HIV services as they did before the COVID-19 outbreak.
Because of the lockdown and shutdowns of certain medicine
manufacturers (39), opportunistic infection (OI) medicines and
sometimes ART regimens were in short supply. In Ethiopia, ART
and OI drugs are provided free of charge because of foreign aid.
However, the delivery of OI medicines through aid has been
discontinued due to the pandemic, so there were not enough
OI medicines available to PLHIV for free. PLHIV had to pay
for the OI medication. However, some PLHIV could not afford
OI medicines.

We have not provided all existing HIV services since
the COVID-19 pandemic. We are facing a shortage of
medicines. The supply of medicines is insufficient. Due to
the lockdown, we are faced with a lack of ART and OI
medicines. Most medicines, including ART medicines, are

provided by foreign aid. The import system was blocked by

the pandemic. Despite this, we still do not have enough OI

TABLE 1 Characteristics of study participants.

Participants’ Distribution (n = 32)

characteristics

Gender Male = 25, Female =7

Age Mean = 33.72(SD=6.14)

Discipline Doctor = 4, Nurse = 23, Public health officer = 5
Position ART provider = 28, ART provider and ART physician = 4
Working Mean = 4.53(SD=2.53)

experience on ART
provider

Health Facilities From health centers = 26, From hospitals = 6
First dose

COVID-19 vaccine

Vaccinated = 31, Not vaccinated = 1

status

TABLE 2 List of themes and sub-themes.

Domain Themes

10.3389/fpubh.2022.1033351

medicines. This interrupted our provision of comprehensive
treatment services. (Participant 02, District 1 Health center)

... Previously, opportunistic infections drugs were given
for free to people living with HIV. But today, patients buy by
themselves. This is difficult for patients who have no income
and interrupted our service as well. (Participant 15, District 8
Health center)

HIV and HIV-related tests interruption

HIV testing and management system were interrupted
during the COVID-19 outbreak as mentioned by most of the
participants. HIV testing is limited to hospitals and health
centers, which means HIV testing is conducted at hospitals
and health centers only. Services of outreach testing and family
indexing testing were all stopped.

All participants stated that during the COVID-19 pandemic,
all health facilities conducted HIV testing for the target group
or key population (such as sexually transmitted infections
(STI) patients, Tuberculosis (TB) patients, sex workers, drivers,
pregnant women, gays, lesbians, etc.) among clients visiting
health facilities. Some participants said that while voluntary
HIV testing had taken place, the number of tests had dropped
significantly. In addition, because of the lack of kits in some
health facilities, counseling and HIV testing services were
limited. Such interruptions of healthcare services may lead to
a silently increasing prevalence of HIV in communities and
increase the burden of the disease.

Since the onset of the COVID-19 pandemic, we
are conducting HIV testing for targeted groups such as
sexually transmitted infections patients, tuberculosis patients,
sex workers, drivers, pregnant women, gays, lesbians, etc.
In addition, we are testing volunteers. However, during the
pandemic, the number of voluntary HIV testing has decreased
significantly. The number of HIV tests during the epidemic
is decreasing. This does not mean that the HIV prevalence
rate has fallen. The prevalence of HIV in the community

is quietly increasing as most people don’t go to hospitals or

Sub-themes

HIV service delivery status Interrupting HIV service delivery

Innovative methods to deliver HIV service

Demand for COVID-19 vaccine

Anticipated benefit of COVID-19 vaccine

Interruption of medical appointment

Interruption of medicines supply

HIV and HIV related tests interruption

Lack of ART providers and PPE

Use telehealth to deliver HIV services

Reducing frequency of visiting clinics

Role of COVID-19 vaccine in HIV restoration services

Role of COVID-19 vaccination in changing healthcare providers’ attitude
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other health facilities to get tested for HIV. If the outreach
testing service starts, I am worried that the number of HIV-
positive people will significantly increase. Currently, we do
not perform outreach HIV testing. (Participant 19, District 10
Health center)

... Sometimes we faced a lack of kits, which interrupted
HIV testing services in this health center. (Participant 14,
District 9 Health center)

In addition, during the COVID-19 pandemic, routine tests
for PLHIV such as viral load testing and CD4 count were
interrupted. Since all health centers did not have laboratory
equipment to conduct these tests, the samples were sent to
the nearby hospital for testing. However, due to restrictions
on transportation and an increased number of discontinuation
follow-ups, viral load tests, and CD4 count were reduced. This
causes unable to know the viral level of PLHIV to provide
healthcare accordingly.

... Regular testing such as viral load testing and CDy
count is also interrupted due to the lockdown in sample
transport. We have no laboratory materials to do those tests
at this health center. Because of this, we are sending samples
to other hospitals. During the emergent time, transport is
locked and we faced difficulty sending samples. (Participant
02, District 1 Health center)

Shortage of healthcare providers and personal
protective equipment

As some participants reported, the COVID-19 pandemic
caused a shortage of healthcare providers in certain medical
institutions. Ethiopia, as a least developed country, lacked ART
providers even before the COVID-19 outbreak. Due to the
COVID-19 and lack of personal protective equipment (PPE),
healthcare providers cannot provide services by protecting
themselves. As a result, some healthcare providers were
absent from medical institutions. The COVID-19 outbreak has
exacerbated the shortage of healthcare providers.

Our country lacks healthcare providers. This is
because the countrys income is not enough to hire more
healthcare providers, and Ethiopia does not have enough
graduated health professionals. (Participant 02, District 1
Health center)

During the outbreak of COVID-19, we are facing a lack
of ART providers, especially at the beginning. The number of
ART providers in this hospital is tiny. During the COVID-
19 outbreak, due to a lack of PPE, some ART providers were
absent from work. Therefore, we are facing a shortage of
ART providers. Workload has increased for the ART providers
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‘ on duty. This situation is partially solved this year. But,
as a hospital, we have no sufficient health care providers.
(Participant 17, District 9 Hospital).

Innovative methods to provide HIV
services to PLHIV during the pandemic

As most participants described, contacting PLHIV during
COVID-19 was very difficult. Due to the spread of COVID-
19, PLHIV could not go to the ART ward as scheduled. This
may cause poor adherence. Government and non-governmental
organizations tried to reduce HIV service interruption by
modifying the treatment and ART refilling schedule and using
telehealth to contact PLHIV during the pandemic.

Use telehealth to deliver HIV services

Telehealth is an innovative technology that replaces face-to-
face treatment in public health emergencies. This technology
is highly used in developed countries (40) and many low
and middle-income countries. In Ethiopia, some medical
institutions supported by non-governmental organizations are
experimenting with telehealth. Several participants mentioned
they were contacting PLHIV through telehealth. However, the
service has not been officially launched in Ethiopia.

We are using telehealth services. This service was not
officially started in Ethiopia. Some health institutions are
supported by non-government organizations (NGOs) to use
telehealth to provide services for PLHIV. Our institution is one
of the institutions that getting aid from NGOs for telehealth
services. We are following the status of our clients and
counseling by calling them. Especially during an emergency
declared in our country, we are giving HIV services via
telephone. (Participant 22, District 11 Health center)

As described by most participants, if telehealth was formally
implemented in Ethiopia, it would alleviate the burden of the
healthcare system. Telehealth played a key role during the
pandemic and other state emergencies. Because there is no direct
physical contact between ART providers and PLHIV, the use of
telehealth can reduce the risk of COVID-19 for both healthcare
providers and PLHIV. It can protect the privacy of PLHIV, and
reduce the cost and time of clinical visits. In addition, telehealth
can reduce work overload at health facilities.

For educated societies and developed countries, telehealth
has many advantages. It can increase the attendance rate
of patients. Save money spent on parking, transportation,
child care, etc. Also, it can save time for work. For health
care providers, it can reduce the work overload at the health
centers. For developing countries, including Ethiopia, the
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telehealth advantage was outstanding. It had advantages for
educated patients who have resources to use. It is used to
keep the privacy of patients. Telehealth is very useful during
an emergency time, especially for chronic patients, including
PLHIV. (Participant 01, District 1 Health center)

. It can strengthen the relationship between PLHIV
and healthcare providers. Also, it can reduce follow-up
discontinuation as frequent contact with them. (Participant
12, District 6 Health center)

Despite these advantages, telehealth has not been formally
implemented in Ethiopia due to the lack of telephone, internet
connectivity and other resources for some PLHIV. Also, lack of
relevant education and misconceptions are barriers to the use
of telehealth.

Telehealth has some disadvantages in Ethiopia.
As Ethiopia is a developing country, its people do not
have enough resources to use the advantages of technology.
In addition, most PLHIVs are uneducated and can’t use
telehealth and telemedicine. Also, there are connection and
network problems in some areas. There is no network
access in some areas. Especially patients in rural areas
are disadvantaged groups. According to my idea, the full
implementation of telehealth services in Ethiopia will take
time until society becomes familiar with this technology.
(Participant 05, District 3 Health center)

Reducing the frequency of visiting clinics

Many PLHIV discontinued follow-up and refilling ART
because COVID-19 disrupted normal medical appointments
for refilling ART and access to other HIV services. ART
discontinuation can lead to poor ART adherence and drug
resistance. In turn, it can lead to morbidity and mortality. To
maintain their medical follow-up by preventing PLHIV from
contracting COVID-19, it was necessary to improve the way
HIV services were delivered. Based on this, the government
decided to provide HIV services by reducing the frequency of
visits to clinics to refill ART. Even though it was very difficult
for some PLHIVs who need counseling and psychotherapy to
stay without a doctor for a long time, there were advantages
to keeping PLHIVs on treatment by preventing them from
contracting COVID-19. With this approach, PLHIV could refill
ART and other medications at least every 3 months.

Before the COVID-19 outbreak, most PLHIVs refilled
ART monthly and received counseling. During COVID-19,
however, many PLHIVs stopped receiving ART on their
appointments due to fear of contracting COVID-19. To
reduce ART discontinuations, the government has modified
ART refilling appointments. With this approach, infected
people can receive counseling and supplemental antiretroviral
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therapy every three to six months, depending on their health
status. (Participant 4, District 3 Health center)

Loss of HIV follow-up has increased since the outbreak
of COVID-19. This leads to poor adherence to ART and
the development of resistance. This condition contributes to
HIV/AIDS morbidity and mortality. (Participant 03, District
2 Health center)

The anticipated benefit of COVID-19
vaccination in restoring HIV services

The role of COVID-19 vaccination in HIV
restoration services

Most participants mentioned that the availability of the
COVID-19 vaccine is changing the situation of healthcare
systems all over the world. It can restore all HIV services.
Healthcare providers can be present at health facilities and give
full services without fear of the COVID-19 pandemic. After
most residents are vaccinated, transport restrictions will be lifted
and drug supplies will increase. ART and other drugs were
imported from abroad via different aid channels. Such import
systems have been interrupted during the COVID-19 pandemic.
In addition, regular testing services such as viral load tests and
CDy4 count will be restored as transportation restrictions are
lifted. Outreach HIV testing will start and help to reduce the
transmission of HIV.

If most people are vaccinated, normal health care services
can resume. Transport restrictions will lift and we can get
drug supply from abroad since ART and most OI drugs are
imported from abroad. It can reduce losses and drop. Regular
testing services such as viral load tests and CDy4 count will
start. Also, outreach HIV testing will start, which would help
to reduce the silent transmission of HIV. (Participant 11,
District 6 Health center)

This means, that all healthcare providers can be
available and give full services for PLHIV. Also, PLHIV
can attend according to their follow-up schedule to refill
ART... (Participant 09, District 5 Health center)

However, some participants doubt the effectiveness of the
COVID-19 vaccine for different variants of COVID-19. As the
coronavirus has mutated to become more contagious over time,
it is difficult to say the COVID-19 vaccine can restore all HIV
services until its effectiveness has been proven in all types of
COVID-19 variables.

I don’t think the vaccine will impact the restoration
of services because COVID-19 changes its structure every

‘ time. However, if these vaccines are effective against

all types of COVID-19, they can restore normal HIV
services...(Participant 05, District 3 Health center)
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... I am concerned about the effectiveness of vaccines

against delta COVID-19. Since COVID-19 can mutate,

‘ the effectiveness of the vaccine is questionable to me. I

recommend that people use preventive materials as much as
possible....(Participant 04, District 2 Health center)

The role of COVID-19 vaccination in changing
healthcare providers’ attitude

Most participants have a positive attitude about the COVID-
19 vaccine being developed. They believe a COVID-19 vaccine
could reduce the spread of COVID-19. Even they believe that
if most people are vaccinated and protective materials are used
appropriately, COVID-19 will be over in the short term. The
vaccine increased their self-confidence, and they started full
services for PLHIV after vaccination. They said they feared
COVID-19 to provide comprehensive HIV services for PLHIV
until they were vaccinated. That changed with the development
of a COVID-19 vaccine.

With the outbreak of COVID-19, I am very depressed.
I sometimes miss work because of the fear of COVID-I9.
Because healthcare providers are more vulnerable to COVID-
19 as they are on the front lines fighting this pandemic.
We do not provide appropriate services for PLHIV. This
situation may increase the country’s disease burden. However,
after the development of a COVID-19 vaccine, this difficult
situation is gradually diminishing. 1 got my first dose of the
COVID-19 vaccine. After I am fully vaccinated, I was no
longer afraid of contracting COVID-19. Vaccines give me the
confidence to provide a full service. (Participant 13, District 7
Health center)

However, as most vaccinated people stopped using
protective materials, some participants were concerned about
the spread of COVID-19. Since a vaccine cannot 100%
stop the spread of COVID-19, it can cause other waves
of COVID-19.

The presence of the COVID-19 vaccine may lead HIV
patients and healthcare providers to reduce to use of COVID-
19 prevention materials. Some people think they will never
get COVID-19 after being vaccinated, which is the wrong
attitude. (Participant 11, District 6 Health center)

Starting with health professionals, vaccinated people
stopped using protective materials such as masks. This may
increase the spread of COVID-19 again because the vaccine
is not 100% prevent. It is not the time for complacency
or carelessness. I recommend that everyone who has been
vaccinated and who has not been vaccinated, use protective
materials to prevent the spread of COVID-19. (Participant 18,
District 9 Hospital)
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Discussion

This study evaluates the impact of the COVID-19 pandemic
on HIV services and the anticipated benefit of vaccination on
the restoration of HIV services. ART providers were given
ample time and opportunity in this study to share their
feelings, perspectives, and experiences on this issue. Through
this research, we found the following problems. First, we found
that HIV services were disrupted by the COVID-19 pandemic.
These disruptions were medical appointments, service coverage,
and lack of ART providers. The timing of refills of ART was
changed from monthly to every 3 months. PLHIV received
counseling services during their visit to the clinic for refilling
ART. However, the new appointment policy did not take
into account the patient’s lifestyle. ART and other medications
require proper storage. Some patients, especially those new to
ART and those living in rural areas, do not have suitable storage.
This can reduce the effectiveness of the drug. New patients
require counseling each time until they are acquainted with
the medication regimen. New HIV-positive patients should be
closely followed up to check for adverse drug reactions.

In addition to disruptions to medical appointments, most
health facilities could not provide previous services during the
pandemic. Healthcare providers did not have enough PPE to
provide comprehensive and cost-effective healthcare. This puts
healthcare providers and clients at risk of COVID-19 (41, 42).
Due to the lockdown, some healthcare facilities were facing
shortages of medicines such as ART and OI drugs. Besides,
routine tests, such as viral load tests and CD4 counts, were
discontinued in the first year of the pandemic. With such tests,
the follow-up status of the patient can be determined. However,
without these tests, it’s difficult to know the health outcomes of
PLHIV. Loss-to-follow-up during the pandemic were increasing
due to a lack of HIV services and fear of the spread of COVID-
19 (43). Follow-up discontinuation from ART is the major
contributor to attrition and further poor quality of life and death
(44, 45). Also, the subsequent withdrawal of PLHIV impacted
ART adherence. Good ART adherence is associated with greater
viral suppression (46), while low or poor ART adherence can
lead to poor mental and physical health outcomes (47).

We observed a shortage of healthcare providers in some
facilities during COVID-19. Without enough PPE, healthcare
providers were afraid to provide services during COVID-19.
We found that, in Ethiopia, there is a lack of ART providers,
which may be related to national income, and the inability to
hire enough health sector professionals.

Second, the study identified innovative ways to deliver HIV
services during the COVID-19 pandemic. These were using
telehealth technology and reducing the frequency of visits to
medical facilities. These approaches helped to deliver HIV
services by preventing PLHIV from contracting the COVID-19
pandemic. Especially telehealth technology was used during
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emergency times like COVID-19 (22, 40, 48-50). Various studies
have reported the use of telehealth technology to replace medical
and non-medical treatment in medical institutions (20-25).
Ethiopia has not officially launched telehealth services. However,
we have found that if it starts in Ethiopia, it has many advantages,
especially during public health emergencies. It was used to
continue the provision of health care for PLHIV (28) and reduce
overcrowding in medical facilities. This helped us reduce the
spread of COVID-19. Although these innovative approaches are
used to prevent PLHIV from contracting COVID-19, it has a
negative impact on the proper delivery of HIV care, especially
for PLHIV who newly started ART and PLHIV with unstable
health status. PLHIV, newly exposed to ART and PLHIV with
unstable health status, requires close follow-up until stable.
Although further research is needed, for such patients, reduced
frequency of visits time may have adverse consequences, such as
inappropriate medication and drug resistance.

Third, we found that interruption of HIV testing, HIV-
related tests, and a shortage of HIV testing kits in some
health facilities during COVIDI19. during COVID-19. During
the pandemic, HIV testing and counseling services have been
limited to healthcare facilities. HIV testing was conducted only
for the target population among the clients of the medical
facility. Before the outbreak, unrestricted voluntary HIV testing
and outreach HIV testing services were provided in highly-
populated places such as schools and markets. However, due
to the spread of COVID-19, such services were interrupted. To
prevent the spread of the coronavirus, the number of patients
visiting medical facilities has been reduced (17, 30, 31). In
addition, the shortage of HIV testing kits in some health facilities
is directly related to the decline in HIV testing services. Reducing
HIV testing may increase HIV prevalence in the community.
Viral load testing and CD4 counts have been disrupted during
COVID-19. Both tests show us the status of PLHIV and the
effectiveness of ART treatment (51). However, due to the
pandemic, these important tests have been disrupted, and there
is no way to know the effectiveness of the ART regimen.

Fourth, we identified the anticipated benefits of a COVID-
19 vaccine in restoring HIV services. A COVID-19 vaccine
could restore normal health care by limiting the spread of
the COVID-19 pandemic (52). If most of the world were
vaccinated against COVID-19, transport between countries
would begin as it was before the outbreak. This has helped us get
adequate supplies of medicines, which have been reduced due
to the lockdown. Additionally, vaccinated healthcare providers
can provide services without fear of COVID-19. However, as
different variants of COVID-19 develop from time to time, the
effectiveness of the COVID-19 vaccine is in doubt. This situation
could reduce confidence in the effectiveness of a COVID-19
vaccine. Today, hesitancy to vaccination was recognized by
the world health organization as one of the most important
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health threats in the world (53). This condition was also
reported for the COVID-19 vaccine. Without considering the
risks of the COVID-19 pandemic, a significant portion of the
world population is reluctant about the COVID-19 vaccine
(54). To change this skepticism, healthcare professionals and
governments are working to raise awareness of the importance
of vaccines, compared to the risks of the COVID-19 pandemic.
People trust healthcare professionals and science to foster
confidence in vaccines.

Finally, based on participants’ experiences, we identified
gaps in the proper delivery of HIV care during the COVID-
19 pandemic in Ethiopia and suggest possible ways to
prepare for future public health emergencies. We found gaps
to prepare for public health emergencies. The government
pays less attention to the health sector. Therefore, health
departments were not as prepared as possible for public
health emergencies. As COVID-19 entered Ethiopia, the
government did not have enough materials (e.g., PPE, COVID-
19 testing machines, etc.) to prevent its spread. Samples
have been sent to other countries to test for COVID-
19. These gaps stem from a lack of prior preparation for
public health emergencies. Hence, governments learn from
COVID-19 to prepare for future endemic or pandemics.
The study suggests that the Ethiopian government should
assemble sufficient manpower to learn the latest skills, train
emergency response teams, and prepare an independent
emergency budget.

Conclusion

This study identifies the overall impact of COVID-19 on
HIV services in Ethiopia. The HIV service schedule has changed
to reduce the spread of COVID-19 but impacts the quality of
HIV care. Health facilities could not provide usual HIV services
during the COVID-19 pandemic. This may lead to increase
subsequent discontinuation, resulting in poor adherence and
low rates of viral suppression. As previous studies indicated,
disruption of ART could lead to extra deaths from AIDS-
related illnesses in sub-Saharan Africa in 2020-2021 (11). Also,
this study identifies the importance of a COVID-19 vaccine in
restoring HIV services. COVID-19 vaccines help slow down
the spread of COVID-19 and help medical facilities function
properly. This research guides governments to identify their
gaps and prepare for future public health emergencies.

Data availability statement
The original contributions presented in the study are

included in the article/supplementary material, further inquiries
can be directed to the corresponding authors.

frontiersin.org


https://doi.org/10.3389/fpubh.2022.1033351
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Ambhare et al.

Ethics statement

The study was approved by the research Ethics Committee
of the School of Public Health, Xi’an Jiaotong University (Ref
No. 2021-1482) and North Shewa Zone Health Bureau, Oromia
regional state, Ethiopia (Ref No. WEF/4308/6/35). The letter was
sent to all concerned bodies and permission was obtained from
respective health facilities. Informed consent was obtained from
all study participants.

Author contributions

AA is the principal investigator of the study and conceived
and planned the study. AA, GG, and TG were involved in
data collection, extracted data, analysis, and drafting of the
manuscript. LZ, RZ, JS, WZ, and MZ made a substantial
revision of the manuscript. LZ and RZ supervised the
study. All authors gave final approval for the work to
be published.

Funding

This study was supported by the Bill & Melinda Gates
Foundation (Grant Number: INV-006104), the National Natural
Science Foundation of China (Grant Number: 81950410639),
Outstanding Young Scholars Support Program (Grant Number:
3111500001), Xian Jiaotong University Basic Research
and Profession Grant (Grant Numbers: xtr022019003 and
x2y032020032), Epidemiology modeling and risk assessment
(Grant Number: 20200344), and Xi'an Jiaotong University
Young Scholar Support Grant (Grant Number: YX6]J004).

References

1. Guan W-J, Ni Z-Y, Hu Y, Liang W-h, Ou C-Q, He J-X, et al. Clinical
characteristics of coronavirus disease 2019 in China. N Engl J Med. (2020)
382:1708-20. doi: 10.1056/NEJM0a2002032

2. Hartley DM, Perencevich EN. Public health interventions for Covid-19:
emerging evidence and implications for an evolving public health crisis. JAMA.
(2020) 323:1908-9. doi: 10.1001/jama.2020.5910

3.Zhou E, Yu T, Du R, Fan G, Liu Y, Liu Z, et al. Clinical course and risk factors
for mortality of adult inpatients with Covid-19 in Wuhan, China: a retrospective
cohort study. Lancet. (2020) 395:1054-62. doi: 10.1016/S0140-6736(20)30566-3

4. Aborode AT, Olotu TM, Oyetunde OB, Ajagbe AO, Mustapha MA, Karra-
Aly A, et al. Covid-19 outcomes in HIV patients: a review. Ann Med Surg. (2022)
78:103768. doi: 10.1016/j.amsu.2022.103768

5. Nomah D, Reyes-Uruena ], Diaz Y, Moreno S, Aceiton J, Bruguera A, et al.,
editors. Unsuppressed plasma Hiv-Rna viral load is associated with worse Covid-
19 outcomes among people living with Hiv. In: IAS Conference Abstract IAS
Conference, Berlin (2021).

6. Nomah DK, Reyes-Uruefa J, Diaz Y, Moreno S, Aceiton ], Bruguera
A, et al. Sociodemographic, clinical, and immunological factors associated
with SARS-CoV-2 diagnosis and severe Covid-19 outcomes in people
living with HIV: a retrospective cohort study. Lancet HIV. (2021)
8:¢701-e10. doi: 10.3390/microorganisms10081666

Frontiersin Public Health

11

10.3389/fpubh.2022.1033351

Acknowledgments

We thank Xi’an Jiaotong University and the North Shewa
Health Bureau for giving us ethical permission and allowing
us to conduct this study at the selected site. Additionally, we
would like to thank all interviewees for selflessly sharing their
personal experiences with HIV services and their contributions
to preventing PLHIV from the COVID-19 pandemic.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpubh.
2022.1033351/full#supplementary-material

SUPPLEMENTARY TABLE 1
Interview protocol table.

7. Yang X, Zeng C, Tam CC, Qiao S, Li X, Shen Z, et al. HIV service interruptions
during the Covid-19 pandemic in China: the role of Covid-19 challenges and
institutional response from healthcare professional’s perspective. AIDS Behav.
(2021) 26:1270-8. doi: 10.1007/s10461-021-03484-6

8. Prabhu S, Poongulali S, Kumarasamy N. Impact of Covid-19 on people
with Hiv: a review. J Virus Erad. (2020) 6:100019. doi: 10.1016/j.jve.2020.
100019

9. Dorward ], Khubone T, Gate K, Ngobese H, Sookrajh Y, Mkhize
S, et al. The impact of the Covid-19 lockdown on hiv care in
65 South African primary care clinics: an interrupted time series
analysis. Lancet HIV. (2021) 8:e158-e65. doi: 10.1016/S2352-3018(20)30
359-3

10. Linnemayr S, Mayo-Wilson LJ, Saya U, Wagner Z, MacCarthy S,
Walukaga S, et al. Hiv care experiences during the Covid-19 pandemic:
mixed-methods telephone interviews with clinic-enrolled hiv-infected
adults in Uganda. AIDS Behav. (2021) 25:28-39. doi: 10.1007/s10461-020-0
3032-8

11. Jewell BL, Mudimu E, Stover J, Ten Brink D, Phillips AN, Smith JA, et al.
Potential effects of disruption to Hiv programmes in Sub-Saharan Africa caused
by Covid-19: results from multiple mathematical models. Lancet HIV. (2020)
7:€629-€40. doi: 10.1016/S2352-3018(20)30211-3

frontiersin.org


https://doi.org/10.3389/fpubh.2022.1033351
https://www.frontiersin.org/articles/10.3389/fpubh.2022.1033351/full#supplementary-material
https://doi.org/10.1056/NEJMoa2002032
https://doi.org/10.1001/jama.2020.5910
https://doi.org/10.1016/S0140-6736(20)30566-3
https://doi.org/10.1016/j.amsu.2022.103768
https://doi.org/10.3390/microorganisms10081666
https://doi.org/10.1007/s10461-021-03484-6
https://doi.org/10.1016/j.jve.2020.100019
https://doi.org/10.1016/S2352-3018(20)30359-3
https://doi.org/10.1007/s10461-020-03032-8
https://doi.org/10.1016/S2352-3018(20)30211-3
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Ambhare et al.

12. Ulett KB, Willig JH, Lin H-Y, Routman JS, Abroms S, Allison J, et al. The
therapeutic implications of timely linkage and early retention in Hiv care. AIDS
Patient Care STDS. (2009) 23:41-9. doi: 10.1089/apc.2008.0132

13. Park W, Choe P, Kim SH, Jo J, Bang J, Kim H, et al. One-
year adherence to clinic visits after highly active antiretroviral therapy: a
predictor of clinical progress in Hiv patients. J Intern Med. (2007) 261:268—
75. doi: 10.1111/j.1365-2796.2006.01762.x

14. Mugavero MJ, Lin H-Y, Willig JH, Westfall AO, Ulett KB, Routman JS,
et al. Missed visits and mortality among patients establishing initial outpatient Hiv
treatment. Clin Infect Dis. (2009) 48:248-56. doi: 10.1086/595705

15. Siewe Fodjo JN, Villela EFdM, Van Hees S, dos Santos TT, Vanholder P,
Reyntiens P, et al. Impact of the Covid-19 pandemic on the medical follow-up and
psychosocial well-being of people living with HIV: a cross-sectional survey. JAIDS.
(2020) 85:257-62. doi: 10.1097/QAI.0000000000002468

16. Pierone G, Fusco JS, Brunet L, Henegar C, van Wyk JA, Sarkar S, et al. The
impact of the Covid-19 pandemic on clinical follow-up, monitoring and regimen
discontinuation for people living with HIV in the Us. Open Forum Infect Dis. (2021)
8:8534-S5. doi: 10.1093/0fid/ofab466.1081

17. Qiao S, Li Z, Weissman S, Li X, Olatosi B, Davis C, et al. Disparity in HIV
service interruption in the outbreak of Covid-19 in South Carolina. AIDS Behav.
(2021) 25:49-57. doi: 10.1007/s10461-020-03013-x

18. Ledn Garcia A, Caceres C, Fernandez E, Chausa P, Martin M, Codina C, et al.
A new multidisciplinary home care telemedicine system to monitor stable chronic
human immunodeficiency virus-infected patients: a randomized study. PLoS ONE.
(2011) 6:e14515. doi: 10.1371/journal.pone.0014515

19. Hong Z, Li N, Li D, Li J, Li B, Xiong W, et al. Telemedicine during the
Covid-19 pandemic: experiences from Western China. ] Med Internet Res. (2020)
22:19577. doi: 10.2196/19577

20. Dandachi D, Freytag ], Giordano TP, Dang BN. It is time to include
telehealth in our measure of patient retention in Hiv care. AIDS Behav. (2020)
24:2463-5. doi: 10.1007/s10461-020-02880-8

21. Hollander JE, Carr BG. Virtually perfect? Telemedicine for Covid-19. N Engl
J Med. (2020) 382:1679-81. doi: 10.1056/NEJMp2003539

22. Mgbako O, Miller EH, Santoro AF, Remien RH, Shalev N, Olender §, et al.
Covid-19, telemedicine, and patient empowerment in HIV care and research. AIDS
Behav. (2020) 24:1990-3. doi: 10.1007/s10461-020-02926-x

23. Rogers BG, Coats CS, Adams E, Murphy M, Stewart C, Arnold T, et al.
Development of telemedicine infrastructure at an Lgbtq+ clinic to support hiv
prevention and care in response to Covid-19, providence, Ri. AIDS Behav. (2020)
24:2743-7. doi: 10.1007/s10461-020-02895-1

24. Smith AC, Thomas E, Snoswell CL, Haydon H, Mehrotra A, Clemensen J,
et al. Telehealth for global emergencies: implications for coronavirus disease 2019
(Covid-19). ] Telemed Telecare. (2020) 26:309-13. doi: 10.1177/1357633X20916567

25. Lurie N, Carr BG. The role of telehealth in the medical response to disasters.
JAMA Intern Med. (2018) 178:745-6. doi: 10.1001/jamainternmed.2018.1314

26. Tuckson RV, Edmunds M, Hodgkins ML. Telehealth. N Engl ] Med. (2017)
377:1585-92. doi: 10.1056/NEJMsr1503323

27. Mashima PA, Birkmire-Peters DP, Syms MJ, Holtel MR, Burgess LP, Peters L].
Telehealth: voice therapy using telecommunications technology. Am J Speech Lang
Pathol. (2003) 12:432-9. doi: 10.1044/1058-0360(2003/089)

28. Yelverton V, Qiao S, Weissman S, Olatosi B, Li X. Telehealth for
Hiv care services in South Carolina: utilization, barriers, and promotion
strategies during the Covid-19 pandemic. AIDS Behav. (2021) 25:3909-
21. doi: 10.1007/s10461-021-03349-y

29. WHO. First Case of Covid-19 Confirmed in Ethiopia. Brazzaville: Who
Regional Office for Africa (2020).

30. Beima-Sofie K, Ortblad KF, Swanson F Graham SM, Stekler JD, Simoni
JM. “Keep It Going If You Can”: Hiv service provision for priority populations
during the Covid-19 pandemic in Seattle, WA. AIDS Behav. (2020) 24:2760-
3. doi: 10.1007/s10461-020-02902-5

31. Ridgway JP, Schmitt ], Friedman E, Taylor M, Devlin S, McNulty M,
et al. Hiv Care Continuum and Covid-19 outcomes among people living with
Hiv during the Covid-19 Pandemic, Chicago, Il. AIDS Behav. (2020) 24:2770-
2. doi: 10.1007/s10461-020-02905-2

32. PEPFAR. Ethiopia Country Operational Plan Cop 2021strategic Direction
Summary. (2021). Available online at: https://Www.State.Gov/Wp-Content/
Uploads/2021/09/Ethiopia_Sds_Final-Public_Aug-11-2021.Pdf (accessed May 26,
2021).

33. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting
qualitative research (Coreq): a 32-item checklist for interviews and focus

Frontiersin Public Health

12

10.3389/fpubh.2022.1033351

groups. Int ] Qual Health Care. (2007) 19:349-57. doi: 10.1093/intqhc/
mzm042

34. Castleberry A, Nolen A. Thematic analysis of qualitative research
data: is it as easy as it sounds? Curr Pharm Teach Learn. (2018) 10:807-
15. doi: 10.1016/j.cptl.2018.03.019

35. Hill CE. Consensual Qualitative Research: A Practical Resource for
Investigating Social Science Phenomena. Washington, DC: American Psychological
Association (2012).

36. Friese S. Qualitative Data Analysis with Atlas. Ti: Sage (2019).

37. Smit B. Atlas. Ti for qualitative data analysis. Perspect Educ. (2002) 20:65-75.
Available online at: https://repository.up.ac.za/bitstream/handle/2263/4813/Smit_
Atlas(2002).pdf?sequence=1

38. Friese S. Atlas. Ti 8 Windows-Inter-Coder Agreement Analysis Copyright©
2020 by Atlas. Ti Scientific Software Development Gmbh, Berlin. All Rights Reserved.
Manual Version: 669.20200507. Updated for Program Version: 8.4. Ti Scientific
Software Development Gmbh (2020).

39. WHO. Disruption in Hiv, Hepatitis and Sti Services Due to Covid-19.
(2020). Available online at: https://Www.Who.Int/Docs/Default-Source/Hiv-Hq/
Presentation- Disruption- in- Services- International- Aids- Conference-2020.Pdf?
Sfvrsn=D4bf1{87_7 (accessed 1 Nov 2020).

40. Rockwell KL, Gilroy AS. Incorporating telemedicine as
of Covid-19 outbreak response systems. Am ] Manag Care.
26:147-8. doi: 10.37765/ajmc.2020.42784

41. Mulu GB, Kebede WM, Worku SA, Mittiku YM, Ayelign B. Preparedness
and responses of healthcare providers to combat the spread of Covid-19 among
North Shewa Zone Hospitals, Amhara, Ethiopia, 2020. Infect Drug Resist. (2020)
13:3171-8. doi: 10.2147/IDR.S265829

42. Deressa W, Worku A, Abebe W, Gizaw M, Amogne W. Availability and
use of personal protective equipment and satisfaction of healthcare professionals
during Covid-19 pandemic in Addis Ababa, Ethiopia. Arch Public Health. (2021)
79:146. doi: 10.1186/513690-021-00668-3

43. Ayhan M, Kayaaslan B, Aypak A, Giiner R. Effects of Covid-
19 pandemic on treatment, follow-up, and lifestyle and behavioral
characteristics in people living with Hiv. J Ankara Univ Fac Med. (2021)
74:166. doi: 10.4274/atfm.galenos.2021.38039

44. Asefa T, Taha M, Dejene T, Dube L. Determinants of defaulting
from antiretroviral therapy treatment in nekemte hospital, eastern
wollega zone, Western Ethiopia. Public Health Res. (2013) 3:130-5.
doi: 10.5923/j.phr.20130305.04

part
(2020)

45. Tadesse K, Fisiha H. Predictors of loss to follow up of patients enrolled
on antiretroviral therapy: a retrospective cohort study. J AIDS Clin Res. (2014)
5:2. doi: 10.4172/2155-6113.1000393

46. Shiau S, Krause KD, Valera P, Swaminathan S, Halkitis PN. The burden of
Covid-19 in people living with Hiv: a syndemic perspective. AIDS Behav. (2020)
24:2244-9. doi: 10.1007/s10461-020-02871-9

47. Jiang H, Zhou Y, Tang W. Maintaining Hiv care during the Covid-
19 pandemic. Lancet HIV. (2020) 7:¢308-e9. doi: 10.1016/52352-3018(20)
30105-3

48. Garfan S, Alamoodi AH, Zaidan B, Al-Zobbi M, Hamid RA, Alwan
JK, et al. Telehealth utilization during the Covid-19 pandemic: a systematic
review. Comput Biol Med. (2021) 138:104878. doi: 10.1016/j.compbiomed.2021.
104878

49. Monaghesh E, Hajizadeh A. The role of telehealth during Covid-19 outbreak:
a systematic review based on current evidence. BMC Public Health. (2020) 20:1-
9. doi: 10.1186/s12889-020-09301-4

50. Doraiswamy S, Abraham A, Mamtani R, Cheema S. Use of telehealth
during the Covid-19 pandemic: scoping review. | Med Internet Res. (2020)
22:€24087. doi: 10.2196/24087

51. Hoffman J, Van Griensven J, Colebunders R, McKellar M. Role of the
Cd4 count in Hiv management. HIV Ther. (2010) 4:27-39. doi: 10.2217/hiv.
09.58

52. Shen M, Zu J, Fairley CK, Pagin JA, An L, Du Z, et al. Projected Covid-
19 epidemic in the United States in the context of the effectiveness of a potential
vaccine and implications for social distancing and face mask use. Vaccine. (2021)
39:2295-302. doi: 10.1016/j.vaccine.2021.02.056

53. Thangaraju P, Venkatesan S. Who ten
health in 2019: antimicrobial resistance. Cukurova
44:1150-1. doi: 10.17826/cumj.511810

54. Verger P, Dubé E. Restoring Confidence in Vaccines in the Covid-19 Era.
Abingdon: Taylor & Francis (2020). p. 991-3.

threats  to
Med J.

global
(2019)

frontiersin.org


https://doi.org/10.3389/fpubh.2022.1033351
https://doi.org/10.1089/apc.2008.0132
https://doi.org/10.1111/j.1365-2796.2006.01762.x
https://doi.org/10.1086/595705
https://doi.org/10.1097/QAI.0000000000002468
https://doi.org/10.1093/ofid/ofab466.1081
https://doi.org/10.1007/s10461-020-03013-x
https://doi.org/10.1371/journal.pone.0014515
https://doi.org/10.2196/19577
https://doi.org/10.1007/s10461-020-02880-8
https://doi.org/10.1056/NEJMp2003539
https://doi.org/10.1007/s10461-020-02926-x
https://doi.org/10.1007/s10461-020-02895-1
https://doi.org/10.1177/1357633X20916567
https://doi.org/10.1001/jamainternmed.2018.1314
https://doi.org/10.1056/NEJMsr1503323
https://doi.org/10.1044/1058-0360(2003/089)
https://doi.org/10.1007/s10461-021-03349-y
https://doi.org/10.1007/s10461-020-02902-5
https://doi.org/10.1007/s10461-020-02905-2
https://Www.State.Gov/Wp-Content/Uploads/2021/09/Ethiopia_Sds_Final-Public_Aug-11-2021.Pdf
https://Www.State.Gov/Wp-Content/Uploads/2021/09/Ethiopia_Sds_Final-Public_Aug-11-2021.Pdf
https://doi.org/10.1093/intqhc/mzm042
https://doi.org/10.1016/j.cptl.2018.03.019
https://repository.up.ac.za/bitstream/handle/2263/4813/Smit_Atlas(2002).pdf?sequence=1
https://repository.up.ac.za/bitstream/handle/2263/4813/Smit_Atlas(2002).pdf?sequence=1
https://Www.Who.Int/Docs/Default-Source/Hiv-Hq/Presentation-Disruption-in-Services-International-Aids-Conference-2020.Pdf?Sfvrsn=D4bf1f87_7
https://Www.Who.Int/Docs/Default-Source/Hiv-Hq/Presentation-Disruption-in-Services-International-Aids-Conference-2020.Pdf?Sfvrsn=D4bf1f87_7
https://Www.Who.Int/Docs/Default-Source/Hiv-Hq/Presentation-Disruption-in-Services-International-Aids-Conference-2020.Pdf?Sfvrsn=D4bf1f87_7
https://doi.org/10.37765/ajmc.2020.42784
https://doi.org/10.2147/IDR.S265829
https://doi.org/10.1186/s13690-021-00668-3
https://doi.org/10.4274/atfm.galenos.2021.38039
https://doi.org/10.5923/j.phr.20130305.04
https://doi.org/10.4172/2155-6113.1000393
https://doi.org/10.1007/s10461-020-02871-9
https://doi.org/10.1016/S2352-3018(20)30105-3
https://doi.org/10.1016/j.compbiomed.2021.104878
https://doi.org/10.1186/s12889-020-09301-4
https://doi.org/10.2196/24087
https://doi.org/10.2217/hiv.09.58
https://doi.org/10.1016/j.vaccine.2021.02.056
https://doi.org/10.17826/cumj.511810
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	Impact of COVID-19 on HIV services and anticipated benefits of vaccination in restoring HIV services in Ethiopia: A qualitative assessment
	Introduction
	Materials and methods
	Study setting
	Study design
	Study participants
	Data collection
	Data management and analysis

	Results
	Characteristics of study participants
	Interruption of HIV service delivery
	Interruption of medical appointments
	Interruption of medicines supply
	HIV and HIV-related tests interruption
	Shortage of healthcare providers and personal protective equipment

	Innovative methods to provide HIV services to PLHIV during the pandemic
	Use telehealth to deliver HIV services
	Reducing the frequency of visiting clinics

	The anticipated benefit of COVID-19 vaccination in restoring HIV services
	The role of COVID-19 vaccination in HIV restoration services
	The role of COVID-19 vaccination in changing healthcare providers' attitude


	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References


