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ABSTRACT

Background:Coronavirus disease 2019 (COVID-19) pandemic has infected 173,674,509 people
globally resulting in 3,744,408 deaths as of 09 June 2021.Ethiopia is categorized under COVID-
19 epidemic phase Ill (advancing outbreak). There are global concerns and predictions that
COVID-19 would severely affect tuberculosis (TB) and HIV care and treatment services in

resource-constrained countries.

Objective: To assess the real-time impact of COVID-19 on TB and HIV care and treatment

services in Addis Ababa, Ethiopia.

Methods: This was a facility-based, multicentre, cross-sectional study in 10 health centers with
high TB/HIV patients in Addis Ababa, Ethiopia. Participants were patients with TB and/or HIV
who have been attending TB and/or HIV clinical care and treatment in the study sites in the
COVID-19 pandemic period. Data were collected using adapted, interviewer-based
questionnaires to investigate the impact of COVID-19 in their routine care and treatment
services. Data were entered into Epi Info version 7 and exported to SPSS version 26 for analysis.
Variables with a P-value < 0.25 in the bivariate analysis were included in the multivariate

logistic regression. Statistical significance was declared if P-value < 0.05.

Results: The study included a total of 424 informed and consented participants.Study
participants who missed appointments for medication refill were 98 (23.1%).When the effects of
other independent variables on appointments/visits for refill were controlled,the following
characteristics were found to be the most important pridictors of missed appointments (P <
0.05):age >55 [AOR=13.74, 95% CI (4.331-436.428)], monthly income 3001-10000
[AOR=0.05, 95% CI (0.003-0.803)], fear of COVID-19 [AOR=59.14, 95% CI (3.804-9195.85)],
transport disruption [AOR=56.91, 95% CI (1.930-16781.4)], reduced income for traveling to
health facility [AOR=12.52, 95% CIl (19.115-8194.9)],contacting healthcare providers
quickly[AOR=0.11, 95% CI (0.017-0.742)], soap availability [AOR=0.01, 95% CI (0.000-
0.845)], pharmacy accessibility, [AOR=0.01, 95% CI (0.000-0.611)], shortage of some
medications [AOR=10.72, 95% CI (1.033-111.290)], and tremendous shortage of non-medical
support [AOR=15.30, 95% CI (1.075-218.039)].



The participants were well aware of the COVID-19 preventive measures. According to the
participants, the most effective COVID-19 preventive measures were use of facemask (88.4%),
frequent handwashing with soap (81.4%), and staying at home (76.4%). The most costly
COVID-19 preventive measures that cause financial burden to the patients were costs for buying
facemasks [242 (57.1%)], soaps for handwashing [97 (22.9%)], and disinfectants [223 (52.6%)].
Participants responded that the healthcare providers were polite and respectful (99.5%), and
willing to listen and answer their questions (99.5%) and give attention to their individual needs
(98.6%).

Participants who missed follow-up dignositic tests were 97 (22.9%). Variables which were found
to be statisticaly significant included the following: age >55 [AOR=0.14, 95% CI (0.021-0.909)],
denied helth services [AOR=0.20, 95% CI (0.054-0.729)], reduced income for traveling to
health facility [AOR=0.06, 95% CI (0.008-0.408)], much harder non medical support
[AOR=0.02, 95% CI (0.001-0.404)].

Participants who missed counseling services were 92 (21.7%). In multivariate logistic regression,
the following were statisticaly significant: age >55 [AOR= 0.11,95% CI (0.016-0.733)], denied
health services [AOR= 0.25, 95% CI (0.078-0.787)], fear of COVID-19 [AOR= 0.02, 95% ClI
(0.001-0.396)],reduced income [AOR= 0.04, 95% CI (0.005-0.333)], availability of soap [AOR=
22.65, 95%CI (1.302-393.974)], availability of sanitizer [AOR= 3.87, 95% CI (1.069-14.041)],
slightly shortage of medicines [AOR= 0.26, 95% CI (0.081-0.846)].

Conclusion: COVID-19 pandemic impacted the care and treatment services of patients with HIV
and TB negatively. The impact was primarily on their appointments for scheduled medication
refills, clinical and laboratory follow-ups. The impact could be mitigated by providing education
to the public, compensating travel expenses for eligible patients and their healthcare providers,

continuing delivery of TB/HIV care and treatment services.

Keywords: Coronavirus disease 2019 (COVID-19), Severe acute respiratory syndrome

coronavirus 2 (SARS-CoV-2), tuberculosis (TB), HIV, clinical care, treatment, Ethiopia



1. INTRODUCTION

1.1 Background

Coronavirus disease 2019 (COVID-19) is an illness caused by the novel Severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) and its symptoms can range from mild to severe illness.
Since the World Health Organization (WHO) first received a report of a cluster pneumonia cases
in Wuhan, China on 31 December 2019, and was later confirmed as a novel coronavirus on 7
January 2020, it has infected over 173, 674,509 people globally resulting in more than 3,744,408
deaths as of 09 June 2021(1). COVID-19 pandemic overwhelmed the health systems and has
exposed its weaknesses in preparedness and response. In the future, because of those weaknesses

and the transmissibility of the pandemic, cases and deaths are likely to occur in larger numbers

).

Africa was not exempt from the COVID-19 pandemic, and the first case of COVID-19 in Africa
was reported from Cairo on the 14™ of February 2020 (3). A total of 5,009,823 COVID-19 cases
and 133,746 deaths have been reported in 55 African countries as of 09 June 2021 (4). Because
of the multifaceted health challenges in Africa, COVID-19 could overburden existing infectious

diseases, including Human Immunodeficiency Virus (HIV) and Tuberculosis (TB) (5).

Because of the expansion of air traffic between sub-Saharan Africa (SSA) and China, African
countries have been at high risk of COVID-19 (5,6). On February 27, the first case in sub-
Saharan Africa (SSA) was reported from Legos by the Nigerian Ministry of Health (7). The
rising numbers of COVID-19 in SSA imposed countries to shift their limited resources to fight

the pandemic (8).

Ethiopia, a country in SSA, is categorized under COVID-19 epidemic phase Ill (advancing
outbreak) according to the Africa Centers for Disease Control and Prevention (Africa CDC)
classification (4). A shortage of health care facilities, mass use of public transportation, very low
health care workforce density (about 0.96 for every 1000 population), shortages of personal
protective equipment, and spiritual and communal life are among major risk factors for the
spread of COVID-19 in Ethiopia (9). Despite the country’s success in reducing common
infectious diseases in the last two-and-a-half decades, diseases such as TB, HIV/AIDS, lower



respiratory infections, and diarrheal diseases remain the major causes of mortality (10). In many
parts of the world, TB and HIV are the major public health problems, particularly in developing

counties (11).

TB is a contagious and airborne disease, caused by the bacillus Mycobacterium tuberculosis (M
tb). It is one of the top 10 causes of death globally. Approximately 25% of the world’s
population is infected with M. th, with 10.0 million people fell ill in 2018 (12). Africa continues
to have the highest TB incidence, 231 per 100,000 populations (13). In Ethiopia, although there
is a major decline in TB-associated death and incidence rates, the country is among the 30 high
TB, TB/HIV, and MDR-TB burden countries (12). Both TB and COVID-19 are transmitted by
the airborne route and share the three cardinal symptoms of cough, fever, and breathlessness. But
TB takes more prolonged contact with an infected patient, unlike SARS-CoV-2 which transmits

more easily (14).

Globally, 38.0 million people were living with HIV at the end of 2019 and 690 000 people died
of HIV-related illnesses. Since the beginning of the epidemic, 76 million people have been
infected and about 33 million people have died of HIV/AIDS. HIV remains highly prevalent in
Africa, accounting for more than 67% of the people living with HIV/AIDS (PLWH) worldwide
(15). Concern exists that possible disruptions in HIV programs due to COVID-19 could result in
more HIV-related mortality and new HIV infections.

As the world responds to the COVID-19 crisis and pledges billions of dollars to tackle the
pandemic, other health programs, including the provision of healthcare services for other
diseases, are neglected. It is more important than ever to take into account the impact of COVID-

19 on public health and clinical service provisions in SSA (16).

Ethiopia is a resource-poor country with a challenged health system and a fragile economy. In
the beginning of the pandemic, many health care facilities are being prepared to provide services
to COVID-19 patients and have completely stopped the provision of out-patient and in-patient
services for other health problems. Such preparations are leading to adverse consequences for
other health care needs including TB (17). But this has changed later and health care facilities

started to give usual services with COVID-19 precautions.



1.2 Statement of the problem

COVID-19 pandemic could potentially impact the care and treatment services for a range of
diseases(18). The containment measures have led to restrictions of health facilities to the
management of emergency medical conditions as well as limitation of access to and delivery of
infectious diseases including TB and HIV care and treatment services. In addition to containment
measures taken by governments, health care shortfalls (access and availability of health services)
and fear of contracting COVID-19 induce a reduced number of individuals to seek medical
attention(18,19). It is being consistently reported that COVID-19 Patients with comorbidities are

more likely to be hospitalized with poor outcomes.

A meta-analysis suggested that the prevalence of respiratory system comorbidities is 1.5%
higher among the COVID-19 cases(20). Individuals with latent or active TB were more
susceptible to SARS-CoV-2 infection, increased disease severity, and more rapid disease
progression(21). COVID-19 has an impact on TB care and treatment services including, the
diagnosis of new cases of active TB, monitoring and supply of Anti-TB medications, and TB
immunization program(22). COVID-19 also causes disruptions to care and treatment services for
PLWH, such as counseling services, testing, pharmacy, and other essential services (availing
condoms) (23). Drug supply interruptions and suspension of HIV testing, have substantial

population-level effects in preventing HIV-related opportunistic infections(24).

Research in Addis Ababa depicts that TB and HIV patients face a problem in accessing care and
treatment services during this pandemic although, there should be no break in the continuity of
essential services for people with TB and HIV patients during the COVID-19 pandemic(25).
This could be due to the high cost of transportation, lockdown, and other essential government
measures to prevent and control the pandemic. Bearing in mind this situation and limited
research in this area in Ethiopia, it is necessary to assess the overall impact of the novel COVID-

19 on TB and HIV care and treatment services.

The purpose of this study is to assess the impact of COVID-19 on TB and HIV care and
treatment services in Addis Ababa. This study is also expected to contribute to the target group
on the need for COVID-19 prevention and control measures and not discontinue TB and HIV

services during the COVID19 response.



1.3 Rationale of the study

The impact of the COVID-19 pandemic on disease control for TB and HIV at a population level
is not well known. With the limited level of evidence in the world and as to our knowledge no
research done regarding the impact of the pandemic on both TB and HIV care and treatment
services in Ethiopia, more adequately powered studies should be conducted to prove the
association. COVID-19 approach without considering TB and HIV control will inevitably be less
effective and will be a missed opportunity for ending TB and HIV infection. Finding and treating
patients with TB and HIV remain the fundamental pillars of TB and HIV prevention and care,
thus gathering evidence as this pandemic rises is very important. In Ethiopia, as the prevalence
of HIV and TB is high, targeted public health interventions must be adopted to minimize the
impact of COVID-19.

This study is considered necessary because it helps understand the impact of COVID-19 on HIV
and TB care and services. It is also important to reveal the needs of priority populations, tailoring
HIV and TB health services to meet their needs, can minimize long-term health impacts and help
reduce health disparities. It is also essential for a country like Ethiopia, that primary prevention

would be the most essential aspect to create change in the health care system and related policy.

The health profession and the wider community should be informed that special attention is
critical to preventive measures and that vulnerable groups should be monitored regularly. If an
association exists between COVID-19 and TB and HIV patients, it will help the health sector
guide vulnerable populations and assess the risk of deterioration. Therefore, this study looking at
the perceptions of ART and TB clients and contribute to much-needed evidence base on the
impact of COVID-19 on HIV and TB care and services. Moreover, this study will contribute a
lot to the target group by implying the need for regular visits, consulting health caregivers,
following COVID-19 prevention and control measures, and respecting the scientific and medical

suggestions that have a significant impact on TB and HIV care, treatment, and mortality.



2. LITERATURE REVIEW

2.1 COVID-19 and Public health interventions in Ethiopia

On March 13, 2020, the first known case of COVID-19 in Ethiopia was reported in the capital
city(26). As of June 09, 2021, people that have been diagnosed with the coronavirus were
273,398, of whom 4,226 (1.55%) died, 20,887 (7.64%) are still sick, 248,285 (90.81%) have
recovered (27). Addis Ababa became the first major city in Ethiopia to report cases and deaths
from COVID-19. In Addis Ababa, the numbers of cases are almost half of the total number of
COVID-19 patients in the country. City Administration took different strategies including, a
door-to-door COVID-19 screening operation (28).

Since Ethiopia reported its first COVID-19 case, the government has been taking strong
measures in response to the pandemic, despite resource constraints and a weaker economic base.
As a result, Ethiopia put in place several precautionary measures to mitigate the pandemic in its
early stages. The government created a Ministerial Committee for mobilizing a coordinated
response to COVID-19 and interventions related to public health and social measures (29).

As of March 2020, the authorities in Ethiopia moved swiftly to implement containment
measures such as closing schools and universities, shutting nightclubs and entertainment outlets,
and prohibiting religious, sporting, and other large public gatherings, issuing stay-at-home orders
for all but necessary staff. Ethiopia suspended more than 80 international country flights,
subjecting passengers from international destinations to a mandatory 14-day quarantine, internet,
and voice package offered by Ethio telecom. The government also closed Ethiopia’s land borders
and deployed the army. The central government, regional, and two city administration authorities
ban trains, taxis, and other public transportations, and dictate to reducing the maximum number
of passengers to half of their load capacity. Prisoners convicted of minor crimes, with less than a
year left on their sentences, and women with babies granted pardon to slow the pandemic. It also
postponed general elections scheduled for August 2020. The Ethiopian government also
provides free telephone lines for information and mass disinfection of critical urban
locations(17,30).

As of April 2020, the government has declared a five-month state of emergency, supersedes the

powers of regional governments, and grants additional authorities to impose restrictions for the

5



federal government. The premier of Ethiopia met and discussed with political party leaders about
containment measures. Ethiopian Religious Council declared a one-month prayer program. The
Ethiopian Islamic Affairs Supreme Council closed all mosques and suspended all teaching and
learning as well as prayer activities (17,30,31).

As of May 2020, Ethiopia has announced additional measures to curb the spread of COVID-19.
All residents were required to wear face masks in public places, government officials have
changed working hours to reduce congestion on public transport, restrictions on the use of
private vehicles according to their registration plate numbers. Ethiopian Orthodox Church
ordered followers of the Church should pray from home and the holy liturgy conducts only with

a limited number of priests(26,32).

2.2 Impact of COVID-19 on Health Systems in Ethiopia

The health system of the Federal Democratic Republic of Ethiopia is structured into a three-tier
health-delivery system: primary, secondary, and tertiary levels of care. The primary level
consists of primary healthcare units (health posts and health centers) and primary hospitals;
secondary level services are provided by general hospitals, and tertiary services by specialized
hospitals(33). Almost every country in the world is confronted with the increasing burden of
COVID-19 on their health systems. The focus thus far has been on executing emergency
interventions to prevent, detect and respond to the COVID-19 epidemic. In Ethiopia, although
there are limited data on the exact impact of COVID-19 on the health system, it is likely to
exacerbate the preexisting weaknesses of health systems.

2.2.1 Financing

Ethiopia is the second-most populous nation in Africa after Nigeria; however, it is also one of the
poorest, with a per capita income of $857.5 in 2019 (34). Health financing in Ethiopia comes
from the government, public enterprises, donors and NGOs, households, and other private
employers and funds(35). By disease area, HIV, TB, and malaria account for the largest share of
health financing(36). In 2019, Ethiopia budgeted 12.8bn Birr for health-related expenses(37). As
Ethiopia suffers from limited public health financing, the situation is expected to worsen with
COVID-19.



2.2.2 Service delivery

Ethiopia is one among low-quality of care countries as measured by health system outcomes. As
the pandemic has spread, the country faces gaps in terms of infection control practices and the
availability of equipment. In addition, limited health capacity in clinics, hospitals, and
community care centers, reduces the structural quality of care and the readiness of health
facilities to deliver both COVID-19 and other disease care and treatment services. Many
populations have already experienced a lack of access to routine, essential health services and
these have disproportionately affected vulnerable populations (16). Because of the lockdowns or
social distancing, there has been an overall decline in care-seeking. Even including individuals
with chronic conditions that require to regularly go to health facilities for check-ups and DOTs

will not be able to access these services(38).

Many health facilities in Ethiopia, even at the national level, have sub-optimal infection
prevention and control measures and sanitation facilities. As regular emergency health services
are redirected to COVID-19, an outbreak of other diseases could be expected. Given the
expected significant increase in the demand for hospital and ICU bed capacity due to COVID-19,
conditions that require inpatient visits or stays have been negatively impacted(30). A study in
Ethiopia shows, only 12.8% of respondents were able to buy enough medicine and about 14% do

not get a medical treatment service due to the COVID-19 effect(39).

2.2.3 Human and physical resources

COVID-19 imposes a shock in physical infrastructure. Limited numbers of hospitals and ICU
beds in various settings present a significant challenge in Ethiopia. Shortly after the first case, the
government mobilized resources including, converting universities into quarantine centres,
providing isolation centres and treatment facilities, and preparing Millennium Hall into a 1,000-
bed hospital. The Ethiopian Ministry of health called up volunteers and retired health care
professionals. Addis Ababa city also launched its school feed programme with 1200 food banks.
International help was sought and Chinese billionaire Jack Ma donated testing kits and personal

protective equipment(30).



In Ethiopia, the number of doctors and nurses, midwives is below the WHO recommended
threshold of 45 doctors, nurses, and midwives per 10,000 population(40). The COVID-19
pandemic has put health systems under pressure and has created hostile environments for health
care providers who have reported incidents of violence, discrimination, and harassment, some
have been assaulted, others were denied transport while traveling to work, and evicted from their

homes.

2.2.4 Medicines and supply chains

In Ethiopia, the supply chains were not very strong even before COVID-19. Because of the
pandemic, there have been exacerbated weak supply chains, essential medicine stock-outs, lack
of medical equipment such as personal protective equipment and laboratory reagents which pose
a significant challenge, both for COVID-19 and other health services. This led to an increase in
the prices of commodities in markets and a lack of basic equipment such as face mask and
disinfectants. Some of the challenges with transportation and supplies are being diverted from
other health interventions towards COVID-19, which jeopardizes the delivery of non-COVID
interventions(41).

2.3 Impact of COVID-19 on HIV care and treatment

2.3.1 ART Access

Governments are executing measures including limitations of traveling, to curb the spread of the
pandemic. However, PLWHA might face unprecedented difficulties in accessing health services
to retrieve antiretroviral and prophylactic drugs(42). Countries took different measures to make
sure that PLWH has ART on their hand. Some recommended providing all persons on ART with
a 3-6 months’ supply of the medicines (43). While others like in Italy, many local charities
began to offer home delivery services for ART medications through volunteers (44).

Opportunistic infections including respiratory infections are common with PLHIV. A cohort
study in Italy noted that the number of hospitalizations in HIV-positive patients was almost
doubling in comparison with 2018(44). As COVID-19 causes upper respiratory tract infections,
adhere to ART is very essential(45). A study in Kenya indicated that HIV patients faced
challenges as they seek HIV care and treatment services and in managing comorbidities(46). The



same scenario noted in China that PLWH faced problems getting to the clinic and obtaining drug

refills on time(47).

As to the World Health organization, on July 6, 2020, seventy-three countries warned that they
were at risk of stock-outs of ARV medicines and 24 had critically low stock of ARVs as a result
of the COVID-19 pandemic (48). Telephone Interviews in Uganda explained that PLWH were
doubtful regarding the availability of ART services, stock outages, and uncertainty regarding
which HIV clinic to attend(49). Inability to continue ART visits due to transport, violence, and
money also negatively impacted ART access for those individuals(49). In the USA, 3 months of
supplies of medication were given instead of the typical one-month supply, to avoid the need for

extra pharmacy visits(23).

2.3.2 HIV testing and counseling services

Countries implemented several new testing strategies including phone COVID-19 symptoms
screening before they come to testing locations, and home-based self-testing for HIV under
supervision(23). Counseling is vital for PLWH to address mental health needs and avoid
medication interruptions. Study participants in Uganda described that government measures such
as travel restrictions and closure of businesses produced significant barriers in accessing
voluntary HIV testing and counseling services. In addition, they express that fear of becoming
infected with the pandemic, encourages avoidance of voluntary HIV testing and healthcare
services(50). Furthermore, individuals with HIVV may develop a stronger stress response than the
rest of the population, as an increased risk of contracting COVID-19 due to a compromised

immune system(51).

Partner notification is also one issue concerning HIV testing. In Kenya, barriers such as lack of
transport funds fear of contracting COVID-19 at the clinics, and inability to afford a mask led the
number of testing of HIV-exposed partners to decrease dramatically(43). Participants
interviewed in a study mentioned stigma as the main barrier to pursuing HIV testing and
treatment services(46). In another study, clients were concerned that if infected with COVID-19,
they might receive poorer care due to HIV-related stigma and this affected their seeking for HIV
testing and counseling(49). Exacerbated food insecurity and COVID-19 protective behaviors

hindered their health care services(52). In addition, the extensive demand for physicians has led



to the rescheduling of routine patient reviews and hospital visits for patients with HIV(53). Fear
and anxiety with PLWH during the pandemic shifted health provider discussions(counseling

service) away from reducing HIV acquisition and transmission risk(23).

2.3.3 Other care and services

Due to limited disposable income to support transportation expenses, as well as other direct and
indirect medical costs, HIV patients are struggling to access other related services. HIV
prevention services including condom access outside health facilities affected during
lockdown(24). Health promotion program involves empowering and strengthening community
action for continuous management and direct support to those HIV patients impacted by this
pandemic COVID-19.

As the HIV response in sub-Saharan Africa relies heavily on Non-Governmental Organizations
and Community-Based Organizations, the COVID-19 pandemic may complicate efforts by those
organizations programs including, identifying new HIV cases such as outreach activities and
recruiting those people to come to health facilities to get tested and subsequently be placed on
ART(45). Services including partner Notification, community education regarding HIV
transmission, prevention, and other related services are likely to be disturbed in this pandemic. In
addition viral load testing, enhanced adherence counseling, and drug regimen switches could be
difficult.

2.4 Impact of COVID-19 on TB care and treatment

2.4.1 TB detection and case notification

There is a bidirectional link between TB and COVID-19, immunosuppression induced by TB
could expose patients to COVID-19, and COVID, in turn, also increase susceptibility to TB. A
case-control study in Shenyang, China, indicates that TB infection rates were significantly higher
(36.11%) among COVID-19 patients(54). TB patients in India faced challenges with reduced
access to TB diagnostic and treatment services. They were less able to visit directly observed
therapies (DOTS) centers and their health care provider(14). Following the lockdown, TB
notification rates have fallen. In China, case detection dropped by 20% as well as in India,
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weekly case reports fallen by 75% in the 3 weeks(55). In the South-East Asia region, there have

been more than 50% reductions in case notifications (56).

As both TB and COVID-19 share respiratory symptoms, similar infrastructure, skills, and
expertise are needed for containment, diagnosis, and management of the pandemic. Common
symptoms including cough, not only create diagnostic confusion but also TB patients
stigmatized. This led to TB patients being afraid of visiting healthcare services when they have
such symptoms that result from TB(57). Due to COVID-19, hospitals and health centers as well
as healthcare providers diverted to the COVID-19 response and impacted tuberculosis service
provision including TB detection and notification. In addition, as tuberculosis diagnostic test
platforms such as GeneXpert® and TrueNat® diverted to detect the SARS-CoV-2, limited TB

diagnoses and less chance for early detection of drug resistance TB (56).

In developing countries, TB stigmatization is a problem, which is associated with fear
confounded by COVID-19. This is likely to create stress among TB patients to go to health
centers for diagnosis and services(58). Modeling work suggests a 3-month lockdown and a 10-
month restoration might cause 6.3 million additional TB cases and an additional 1.4 million TB
deaths during 2020 and 2025, respectively(59). A study from San Francisco, depicted
evaluations for active TB dropped by more than 60% compared to pre-pandemic levels in a
preceding couple of years(60).In China, compared to 2015-2019, TB notifications decreased by
more than 50% in 2020. Moreover, there was a reduction in TB treatment outcomes and
diagnostic screening for MDR, and these were maybe because of interventions such as
quarantine and social distancing(18). From January to May 2020, in Nigeria, there was a 35%
and 34%reduction in the number of presumptive and active tuberculosis notifications
respectively (61).In South Korea, TB notifications decreased by 24% in 2020 compared to

previous years(62).

The diagnosis of new TB cases in India faced a dramatic reduction (78% decreases) compared to
in April 2019, due to COVID-19 prevention and control measures such as lockdown(63). Some
of the factors were the closure of out-patient departments (OPD), poor access to treatment,
refusal by government and private hospitals. In addition to the above reasons, patients and health

care providers faced difficulty in reaching DOTS centres because of transport restrictions.
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Patients with MDR TB who are on injectable medications faced the same challenge for injection

administration(64).

2.4.2 Monitoring and supply of anti-TB medications

Countries adopt different methods to supply TB medications, including outreach services to
reach patients,multi-month dispensing, and postal delivery of TB medications. Digital health
interventions are increasingly being used to support TB treatment in various countries and are
changing healthcare delivery worldwide(14). To help patients to complete their TB treatment,
WHO recommended use of digital health technologies such as telemedicine, electronic
medication monitors, and video-supported therapy(65). In India, the government took the
measure of providing TB medications for 1 month and 2 months in exceptional circumstances, to

reduce the need for patients to attend clinics(63).

The extensive demand on health providers challenged TB patients in routine patient reviews and
hospital visits. Patients in need of minor procedures, change their TB medications, analgesics to
stabilize their illness have been denied(53). A study from Ethiopia shows that factors including,
shifting of human and material resources to COVID-19, health care providers being frightened
of COVID-19 transmission, lack of PPE affected the TB case finding and care. In addition, those

reasons have led transfer of patients’ follow-up to nearby health facilities(66).

2.4.3 Other services

Service such as tuberculosis vaccination (BCG) was suspended due to COVID-19 pandemic
lockdown. This could result in increased vaccine-preventable disease-related death. Contact
tracing is also another critical element in managing TB in the community. Increased demand for
care of COVID-19 patients has raised concerns about the distraction of contact tracing(22). In
addition to anti-tuberculosis treatment, other care and supports including lifestyle modification
for TB patients are mandatory. But as the pandemic disrupts access to medical consultation,

information what the patients should eat, refrain from and the like was not available.
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3. CONCEPTUAL FRAMEWORK

As depicted in Figure 1, a conceptual framework was developed for this proposal after reviewing
the relevant literature. This framework does not dare to exhaustively investigate the labyrinth of

interactions. Rather a simple linear association among variables of interest is considered.

COVID-19 containment measures, health system conditions, and socio-demographic factors
assumed to have a direct link with HIV and TB care and treatment services or could impact those
services. In the present study, selected factors out of those enlisted (within the underlined
variables) were investigated for having a relationship with HIV and TB care and treatment
services (16,18,19,36,38-40).
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Figure 1.Conceptual framework of factors impacting HIV and TB care and treatment services
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4. OBJECTIVES

4.1 General objective

To assess the impact of COVID-19 on TB and HIV care and treatment services in Addis Ababa,
Ethiopia, 2021.

4.2 Specific objectives

To assess the impact of COVID-19 on TB care and treatment services, Addis Ababa.

To assess the impact of COVID-19 on HIV care and treatment services, Addis Ababa.
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5. METHODS AND MATERIALS

5.1 Study Area and Period

A multi-center study was conducted at ten primary health care centres in Addis Ababa, from
April 15 to March 30, 2021. According to United Nations population estimates, Addis Ababa's
population is estimated at 5,005,524 in 2021(67). The city is divided into ten sub-cities and 116
woredas for administrative purposes. Addis Ababa Health Bureau is responsible for the overall
health activity in the city. There are numerous health facilities, among them government
hospitals and public health centres in the city 6 and 106, respectively. In Ethiopia, the COVID-19
pandemic is higher in the capital Addis Ababa (68). As a lot of people live in the city and are
crowded by housing, the risk for TB transmission is high. Addis Ababa is also the highest in HIV
prevalence next to Gambella regional state(69). The study was stratified all those public health
centres in each sub-city and conduct at ten selected health centres. Study areas are chosen based
on the TB and HIV patient's load. The study health centres were Addis Raey Health Center
(Addisketema), Akaki Health Center (Akaki kality), Kebena Health Center (Arada), Goro Health
Center (Bole), Adisu Gebeya Health Center (Gulele), Kazanchis Health Center (Kirkos), Alem
Bank Health Center (Kolfe), Teklehaymanot Health Center (Lideta), Woreda 02 Health Center
(Nifasilk lafto), Woreda 13 Health Center (Yeka).

5.2 Study design

A facility-based, multicentre, cross-sectional study was conducted using quantitave method.

5.3 Source Population

All TB and HIV patients of age >18 years attending care and treatment in the selected health
facilities.

5.4 Study population

All TB and HIV patients of age >18 years attending care and treatment in the selected health
facilities during the data collection period.
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5.5 Eligibility criteria
5.5.1 Inclusion criteria:

e Patients with TB or HIV, as confirmed within the study facilities or result referred from
another health facility, attending care and treatment services in the study facilities during
the data collection period.

e Volunteer to participate in the study and able to give consent

e Ages> 18 years

5.6 Sample size determination

The sample size in this cross-sectional survey is determined using a single Proportion formula.
To determine the sample size for this design, it was assumed that the precision to an acceptable
approximation of the population taking a difference of no more than 5% from the actual figures
in the source population and a confidence level of 95%. Since the impact of COVID-19 on both
HIV and TB diseases is not known, 50% prevalence (p) was taken to get the largest sample size.
Based on this calculation, the sample size was 385 for both HIV and TB patients and adding for

10% possible non-response rate, the total sample size was 424 patients.

n= (Za/2)’P (1-P)/ (d)?

n= (1.96)? 0.5(1-0.5)/ (0.05)?

n=385

Where,

n =the required sample size

Z =standard score(1.96) corresponding to 95% confidence interval

P = the estimated proportion of the impact in TB patients and HIV patients assumed to be 50%

d = the margin of error (precision) 5%
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5.7 Sampling procedure

Stratified Random Sampling was used, which involves dividing the population into TB and HIV
subgroups and then taking a simple random sample in each subgroup. The sample population for
each health facility was taken by dividing the total sample size into the respective number of
health facilities proportionate to the size of TB and/or HIV patients. HIV patients and/or TB
patients who attend ART and Anti-TB services during data collection period were taken based on

the numbers set for each health facility.

Addis Ababa City
(10 sub city)

)

! ]

Addis || Akaki Arada Bole Gulele || Kirkos Kolfe || Lideta || Nifas || Yeka

ketem kalit silk
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Sub- city city city city city city city

Sub- city Sub-
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L »

Addis Akaki Kebe Goro Addisu kazan Alem T/hay Wore Wore
raey HC na HC gebya chis bank manot da 02 da 13
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Figure 2. Schematic presentation of sampling procedure and technique of public health
centers; Addis Ababa, 2021

18




5.8 Methods of data collection

5.8.1 Instrument

A pre-tested and structured questionnaire was used for the assessment of the overall impact of
COVID-19. The data collection instrument format was developed in English and the English

version was translated to Amharic, and later back-translated to English.

5.8.2 Data collection process

The data were collected using a structured questionnaire and interviewing study subjects.
Eligible participants who were attending the selected health centers were invited to participate.
Participants were given information about the study through an information sheet and signed a
consent form if they agreed to be part of the study. Pretesting before the actual study was
conducted by the investigator and the pretest result was not included in the study. Two
supervisors and ten data collectors were recruited and trained for a half-day on data collection
techniques by the principal investigator. Data were collected on socio-demographic

characteristics, COVID-19 containment measures, patient characteristics, health system services.

5.9 Operational definitions

Impact-Statements and claims about the effect of COVID-19, on HIV and TB care and
treatment services (51,70).

Treatment- Statements and claims about diagnostic tests, ARV drugs, and anti TB medicines.

Care-Statements and claims about supporting, counseling, and discussing, provided by health
professionals.

COVID-19 containment measures- refers to actions taken in the absence of a vaccine or
effective treatments, this includes lockdown, contact tracing, isolation and quarantine for
infected people, and social distancing (71).

5.10 Variable

5.10.1 Dependent variable

e HIV care and treatment, TB care and treatment
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5.10.2 Independent variables

e COVID-19, prevention and control measures (lockdown, social distancing, repurposing
health centre),

e Socio-demographic status (age, sex, marital status, education, economical status etc)

e Health systems (closure of health facilities for COVID-19 only, mobilization of health
personnel to COVID-19, redirecting materials, lack of PPE)

e Other factors (poverty, fear, stigma,)

5.11 Data quality control and management

The questionnaire was developed by reviewing relevant literature to ensure reliability. The
questionnaire was pre-tested and supervision was made during data collection process. During
data collection procedures, all the collected data were reviewed and checked daily for their

completeness.

5.12 Data processing and analysis

The data collection tool was checked for completeness and internal consistency. Then, data entry
and cleaning were done by the principal investigator.The analysis was done using bivariate and
multivariate logistic regression to observe the effects of independent variables on the outcome
variable while simultaneously controlling for other potential confounding factors. The raw data

were entered to Epi Info version 7 and exported to SPSS 26 for analysis.

5.13 Ethical considerations

Ethical approval was obtained from the Scientific and Ethics Review Committee of the Center
for Innovative Drug Development and Therapeutic Trials for Africa (CDT-Africa), College of
Health Sciences, Addis Ababa University. Ethical approval and support letters were obtained
from Addis Ababa public health research and emergency directorate. Before starting data
collection, a detailed explanation was given about the purpose of the study to all potential
participants. They were informed that they had full right to say “no”, and it was clearly stated
that their decision of “no” by any means could not affect the service that they obtained from
those facilities. Before the interview was launched signed informed consent was obtained,

Privacy was ensured by conducting the interview privately in a single room, and confidentiality
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of all information collected was maintained by omitting their names on the questionnaire and

assigning a unique identification number.

5.14 Dissemination of the results

The study results will be presented to Addis Ababa University, CDT Africa and documents will
be disseminated to all stakeholders in the study area. In addition, the result will be shared with
Addis Ababa public health research and emergency directorate. The manuscript will be

submitted to journals for publication.
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6. RESULTS

6.1 Socio-Demographic Characteristics

A total of 424 HIV and TB patients were enrolled in the study, with a response rate of 100%, and
243 (57.3%) were female. Of the total, 220 (51.9%) and 131 (30.9%) were in the age group 35-
54 and 18-34 years, respectively. One hundred and eighty-three (43.2%) were married and 116
(27.4%) had attended primary education. Two hundred and seventy-three (64.4%) were Orthodox
Christian, and ninety-nine (23.3%) were housewives/unemployed (Table 1).
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Table 1. Sociodemographic characteristics of respondents, Addis Ababa, Ethiopia, May 2021.

Variables Category Frequency Percentage
Sex Male 181 42.7%
Female 243 57.3%
Age 18-34 131 30.9%
35-54 220 51.9%
>55 73 17.2%
Marital status Single 109 25.7%
Married 183 43.2%
Widowed 65 15.3%
Divorced 47 11.1%
Separated 20 4.7%
Level of education No education 74 17.5%
Can read and write 71 16.7%
Primary education 116 27.4%
Secondary education 87 20.5%
Diploma and above 76 17.9%
Religion Orthodox 273 64.4%
Muslim 87 20.5%
Protestant 42 9.9%
Catholic 11 2.6%
Others 11 2.6%
Occupation Student 16 3.8%
Daily laborer 83 19.6%
Merchant 59 13.9%
Governmental employee 88 20.8%
Private/NGO employee 72 17.0%
Farmer 7 1.7%
Housewife/unemployed 99 23.3%
Family size One 111 26.2%
Two 99 23.3%
> three 214 50.5%
Average monthly <1000 Eth. Birr 43 10.1%
income 1001-3000 Eth. Birr 118 27.8%
3001-10000 Eth. Birr 213 50.2%
>10000 Eth. Birr 50 11.8%
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6.2 Most effective preventive measure of COVID-19

Of the total study participants, 324 (76.4%) responded “stay at home” was the most effective
preventive measure of COVID-19. Study participants' responses on maintaining physical
distancing,avoid close contact,cover mouth nose with facemask,frequent hand washing with soap
as the most effective preventive measures were 62.5%, 63.4%, 88.4%, and 81.4% respectively.
Three hundred and nine participants (72.9%) said avoiding touching of eyes nose and mouth
with unwashed hands were the most effective preventive measure.Study participants' responses
on preventive measures such as ‘“avoid mass gathering”, “restrict movement”, and “use
disinfectant” as a most effective preventive measure were 59.9%, 56.0%, 79.7% respectively
(Table 2).

Table 2.Respondents' awareness on COVID-19 preventive measures,Addis Ababa, Ethiopia.
May 2021.

Variables Category Frequency Percentage
Stay at home Yes 324 76.4%
Maintain physical distancing Yes 265 62.5%
Avoid close contact Yes 269 63.4%
Cover mouth nose with facemask Yes 375 88.4%
Frequent hand washing with soap Yes 345 81.4%
Avoid touching of eyes nose and mouth Yes 309 72.9%
with unwashed hands

Avoid mass gathering Yes 254 59.9%
Restrict movement Yes 237 56.0%
Use disinfectant Yes 338 79.7%

6.3 The financial burden of COVID-19

The most costly COVID-19 preventive measures that cause financial burden to the patients were
costs for buying facemasks [242 (57.1%)], soaps for handwashing [97 (22.9%)], and
disinfectants [223 (52.6%)] (Table 3).

Table 3. Respondents' financial burden of COVID-19 preventive measures, Addis Ababa,
Ethiopia May 2021.
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Variables Category Frequency Percentage

Stay at home Yes 0 0.0%
Maintain physical distancing Yes 0 0.0%
Avoid close contact with people Yes 0 0.0%
Cover mouth nose with facemask Yes 242 57.1%
Frequent hand washing with soap Yes 97 22.9%
Avoid touching eyes nose and mouth Yes 0 0.0%
with unwashed hands

Avoid mass gathering Yes 0 0.0%
Restrict movement Yes 0 0.0%
Use disinfectant Yes 223 52.6%

6.4 TB/HIV care and treatment services during COVID-19

All of the participants have gone to a healthcare facility during the high COVID-19 time. Of
these, 349 (82.3%) were treated differently. Two hundred and seventy-three (64.4%) passed
through new procedures, and for most participants, the procedure was COVID-19 screening test
(69.0%) COVID-19 laboratory testing (31.0%). Nine (2.1%) participants were obliged to change
the health facility, and 60 (14.2%) have been denied health services because of this pandemic.
Almost all participants said health care providers were polite and respectful (99.5%), willing to
listen and answer their questions (99.5%), give attention to their individual needs (98.6%),
neverphysically assaulted (99.3%). Less than a quarter (22.2%) said the staff seemed
uncomfortable due to the pandemic transmission. More than half (54.0%) of the participants
contacted quickly a health care provider when they had a problem with health condition or
comorbidities (Table 4).

Table 4. Response of study participants on health care facility and service delivery, Addis
Ababa, Ethiopia May 2021.

Variables Category Frequency Percentage
Have you gone to the health facility during the Yes 424 100.0%
high COVID-19 time?

Were you treated differently? Yes 349 82.3%
Were there any different procedures? Yes 273 64.4%
what are they doing that is different? Screening test 189 69.0%
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PCR test 85 31.0%

Chest CT scan 0 0.0%

test

Others 0 0.0%
Were you obliged to change the health centre Yes 9 2.1%
because of this pandemic?
Have you ever denied health services? Yes 60 14.2%
Politeness and respect of service providers to you? Yes 422 99.5%
Willingness of professionals to listen and Yes 422 99.5%
answer your questions?
Attention of professionals to your individual Yes 418 98.6%
needs?
Have you ever physically assaulted by health Yes 3 0.7%
professionals?
Did the staff seemed uncomfortable with you? Yes 94 22.2%
Have you contact a health care provider when you Yes 229 54.0%

have a problem with your health condition or
comorbidities quickly?

6.5 Main barriers to access health care during the pandemic
Among study subjects, 362 (85.4%) said transport disruption was the main barrier to access

health care. Fear of getting infected with COVID-19 (78.5%) was the second main barrier for the
participants (Table 5).

Main barriers to access health care

Unable to access a facemask
Health care workers shortage
Health centre closures
Reduced income to travel
Partial lockdown
Transport disruption
Fear of COVID-19

10 20 30 40 50 60 70 80 90

Response of participants in percentage

Figure 3. Response of study participants on barriers to access health care during the pandemic,
Addis Ababa, Ethiopia May 2021.
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6.6 COVID-19 precaution measures in healthcare facilities

From the total study subjects, 403 (95%) responded that health professionals provided health
education on COVID-19, and 276 (65.1%) said the health centers provided screening services.
Almost all health professionals wear gloves (99.5%) and masks (99.8%). According to the
participants, there was frequent availability of water (96.5%) and soap (95.5%) at the gate of the
healthcare facilities, but not sanitizer (31.6%) (Table 6).

Table 5. Response of study participants on health facilities precautions for COVID-19 protection,
Addis Ababa, Ethiopia, May 2021.

Variables Category Frequency Percentage
Health professionals provide health Yes 403 95.0%
education on COVID-19?

Health centre provide screening service  Yes 276 65.1%
for COVID-19?

Health professionals wear the gloves Yes 422 99.5%
during caregiving?

Health professionals wear the mask Yes 423 99.8%
During caregiving?

Water available at the entrance of the Yes 409 96.5%
health centre for hand washing?

Soap available at the entrance of the Yes 405 95.5%
health centre for hand washing?

Sanitizer available at the entrance of the  Yes 135 31.8%

health centre for cleaning of hands?

6.7 Medications and follow-ups during COVID-19

Among the total no of participants, 410 (96.7%) responded the pharmacy was accessible, and all
participants had taken their drugs; however, 52.6% of the participants were unable to receive
their multi-month drug supply. Participants who missed appointments,follow-up tests, and
counseling services were 98 (23.1%), 97 (22.9%), and 92 (21.7%), respectively (Table 7).

Table 6. Response of study participants on medications and follow-up, Addis Ababa, Ethiopia
May, 2021.

Variables Category Frequency Percentage
Was the pharmacy accessible? Yes 410 96.7%
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Whether or not drugs/supplies are ordered Yes 424 100.0%
for you?

Have you had multi-month drug supply  Yes 201 47.4%
Fo how many months 3 months 90 45.0%

6 monthes 110 55.0%
Have you missed appointments (Visits) Yes 98 23.1%
Follow-up tests done Yes 327 77.1%
Counselling done on your medication or  Yes 332 78.3%

health status?

6.8 Medical and non medical support during COVID-19

Since COVID-19, participants who said that availability of medicines were the same as before,
were 298 (70.2%). Respondets who said it was impossible to get medicines since the pandemic
were 9 (2.12%). Meanwhile, study subjects response for nonmedical support such as food as it
was the same as before was 373 (88.97%), and those who said it was impossible were 11(2.59%)

(Figure 3).

Shortage of medicines since COVID-19 Nonmedical support since COVID-19

W No- same as before

W Yes- slightly harder
5- much harder

M No-same as before
W Ves-slightly harder
Yes- much harder

M Ves- impossible M Yes- impossible

Figure 4. Medical and nonmedical supports of TB and HIV patients during COVID-19

6.9 Logistic Regression analysis of missing appointments/visits for medication refill
variable
By Bivariate and Multivariate Logistic Regression analysis of missing appointments/visits for
medication refill variable, independent variables such as age, marital status, education, monthly
income, fear of COVID- 19, transport disruption, reduced income, immediate access to provider,
soap available, pharmacy accessible, shortage of medicine and non medical support since
COVID-19 were significantly associated (Table 8).
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Table 7. Bivariate and Multivariate Logistic Regression analysis of missing appointments/visits
for medication refill variable, Addis Ababa, Ethiopia, 2021.

Missed appointments | Odds ratio |
Variables Category Yes No COR(CI) AOR(CI) P value
Age 18-34 18 (18.4%) 101 (31.0%) 1 1
35-54 19 (19.4%) 181 (55.5%) 0.59 (0.296-1.173) 0.39 (0.036-4.162) 0.435
>55 61 (62.2%) 44 (13.5%) 7.78 (4.127-14.662) 13.74 (4.331-436.428) 0.005*
Marital status ~ Single 22 (22.4%) 87 (26.7%) 1 1
Married 37 (37.8%) 146 (44.8%) 1.00 (0.555-1.809) 2.20 (0.213-22.698) 0.508
Widowed 18 (18.4%) 47 (14.4%) 1.52 (0.739-3.102) 0.02 (0.001-0.694) 0.030*
Divorced 18 (18.4%) 29(8.9%)  2.46 (1.158-5.204) 0.71 (0.055-9.147) 0.793
Separated 3(3.1%) 17 (5.2%)  0.70 (0.188-2.595) 0.12 (0.002-5.886) 0.281
Education No education 50 (51.0%) 24 (7.4%) 1 1
Read + write 24 (24.5%) 47 (14.4%) 0.25(0.123-0.490) 0.05 (0.006-0.355) 0.003*
Primary edu. 13 (13.3%) 103 (31.6%) 0.06 (0.028-0.129) 0.05 (0.006-0.419) 0.006*
Secondary edu. 10 (10.2%)  77(23.6%)  0.06 (0.027-0.141) 0.066 (0.004-0.984) 0.049*
> Diploma 1(1.0%) 75(23.0%) 0.01(0.001-0.049) 0.000 (0.000-0.041) 0.001*
Monthly <1000 21 (21.4%) 22 (6.7%) 1 1
income 1001-3000 43 (43.9%) 75(23.0%) 0.60 (0.297-1.217) 0.28 (0.026-2.973) 0.289
3001-10000 31(31.6%) 182 (55.8%) 0.18 (0.088-0.363) 0.046 (0.003-0.803) 0.035*
>10000 3(3.1%) 47 (14.4%) 0.07 (0.018-0.248) 0.582 (0.008-43.896)  0.806
Fear of No 2 (2.0%) 89 (27.3%) 1 1
COVID-19  Yes 96 (98.0%) 237 (72.7%) 18.03 (4.351-74.670) 59.14 (3.804-9195.85) 0.013*
Transport No 1 (1.0%) 61 (18.7%) 1 1
disruption Yes 97 (99.0%) 265 (81.3%) 22.33(3.053-163.279) 56.91 (1.930-16781.4) 0.029*
Reduced No 4 (4.1%) 106 (32.5%) 1 1
income Yes 94 (95.9%) 220 (67.5%) 11.32(4.054-31.624) 12.52(19.115-8194.9) 0.001*
Immediate No 78 (79.6%) 117 (35.9%) 1 1
access to Yes 20 (20.4%) 209 (64.1%) 0.14 (0.084-0.247) 0.11(0.017-0.742) 0.023*
provider
Soap No 7 (7.1%) 12 (3.7%) 1 1
available Yes 91 (92.9%) 314 (96.3%) 0.50 (0.190-1.299) 0.01 (0.000-0.845) 0.042*
Pharmacy No 10 (10.2%) 4 (1.2%) 1 1
accessible Yes 88 (89.8%) 322(98.8%) 0.11(0.033-0.357) 0.006 (0.000-0.611) 0.030*
Shortage of No-same as 63 (64.3%) 235(72.1%) 1 1
medicine since before 27 (27.6%) 68 (20.9%) 1.48(0.876-2.505) 10.72 (1.033-111.290) 0.047*
COVID-19 Yes-slightly 6 (6.1%) 16 (4.9%) 1.40 (0.526-3.722) 4.06 (0.132-124.374)  0.423
harder 2 (2.0%) 7 (2.1%) 1.07 (0.216-5.257) 60775574747.4(0.000 0.999
Yes- much
harder
Yes- impossible
Non medical No- same as 72 (73.5%) 301 (92.3%) 1 1
support since  before 4 (4.1%) 12 (3.7%) 1.39 (0.437-4.447) 2.54(0.041-157.629)  0.658
COVID-19  Yes-slightly ~ 13(13.3%) 11(3.4%)  4.94(2.126-11.480)  15.30 (1.075-218.039) 0.044*
harder 9 (9.2%) 2 (0.6%) 18.81 (3.979-88.954)  29.25 (2.408-355.4) 0.028
Yes- much
harder

Yes- impossible

*Statistically significant at p-value<0.05, COR = crude odds ratio at 95% confidence interval; AOR = adjusted odds ratio at 95% confidence interval.
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6.10 Logistic Regression analysis of follow-up tests variable

In Bivariate and Multivariate Logistic Regression analysis of follow-up tests variable, the
following variables were found to be significant: age, education, denied health services, reduced

income/ money to travel and non medical support since COVID19 (Table 9).

Table 8. Bivariate and Multivariate Logistic Regression analysis of follow-up tests variable,
Addis Ababa, Ethiopia, 2021.

Follow up test Odds ratio
Variables Category Yes No COR(CI) AOR(CI) P value
Age 18-34 100 (30.6%) 19 (19.6%) 1 1
35-54 182 (55.7%) 18 (18.6%) 1.92 (0.964-3.827) 4.44 (0.943-20.947) 0.059
T 45(13.8%) 60 (61.9%) 0.14 (0.076-0.266) 0.14 (0.021-0.909) 0.039*
Education No education 26 (8.0%) 48 (49.5%) 1 1
Can read + write 47 (14.4%) 24 (24.7%) 3.62 (1.822-7.174) 5.29 (1.333-21.052) 0.018*

Primary edu. 103 (31.5%) 13 (13.4%) 14.63 (6.918-30.926)  9.21 (1.955-43.387)  0.005*
Secondary edu, 77 (235%) 10 (10.3%) 14.22(6.302-32.068)  5.217(0.929-29.286)  0.061
74(22.6%) 2 (2.1%)  68.31 (15.497-301.088) 54.72 (4.401-680.491) 0.002*

> Diploma
Denied No 309 (94.5%) 55 (56.7%) 1 1
health Yes 18 (5.5%) 42 (43.3%) 0.08 (0.041-0.142) 0.20 (0.054-0.729) 0.015*
services
Reduced No 105 (32.1%) 5 (5.2%) 1 1
income/ Yes 222 (67.9%) 92 (94.8%) 0.12(0.045-0.291) 0.06 (0.008-0.408) 0.004*
money to
travel
Non No- same as 301 (92.0%) 72 (74.2%) 1 1
medical before 12 (3.7%) 4 (4.1%) 0.72 (0.225-2.290) 0.77 (0.042-14.172) 0.863
support Yes- slightly 12 (3.7%) 12 (12.4%) 0.24 (0.103-0.554) 0.38 (0.073-1.942) 0.243
since harder 2 (0.6%) 9 (9.3%) 0.05 (0.011-0.251) 0.02(0.001-0.404) 0.012*
COVID19 Yes- much

harder

Yes- impossible

*Statistically significant at p-value<0.05, COR = crude odds ratio at 95% confidence interval; AOR = adjusted odds ratio at 95% confidence interval.

6.11 Logistic Regression analysis of counseling variable

Bivariate and Multivariate Logistic Regression analysis of counseling variable, factors such as
age, education, denied health services, fear of COVID-19, reduced income money to travel, soap
available, sanitize ravailable and shortage of medicine were significant(Table 10).

Table 9. Bivariate and Multivariate Logistic Regression analysis of counseling variable, Addis
Ababa, Ethiopia, 2021.
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Counslingdone

Odds ratio

Variable COR(CI) AOR(CI) P value
Category Yes No
Age 18-34 102 (30.7%) 17 (18.5%) 1 1
35-54 182 (54.8%) 18 (19.6%)  1.69 (0.832-3.413) 1.90 (0.473-7.613) 0.366
>55 48 (14.5%) 57 (62.0%)  0.14 (0.074-0.266) 0.11 (0.016-0.733) 0.023*
Education No education 27 (8.1%) 47 (51.1%) 1 1
Read + write 48 (14.5%) 23 (25.0%)  3.63(1.829-7.216) 7.32 (1.975-27.107) 0.003*
Primary edu. 104 (31.3%) 12 (13.0%)  15.09 (7.039-32.333) 9.27 (2.124-40.427) 0.003*
Secondary edu. /8 (23.5%) 9 (9.8%) 15.10 (6.534-34.831) 5.53 (1.059-28.856) 0.043*
>Diploma 75(22.6%) 1(1.1%) 130.56 (17.164 993.030) 94.24 (6.518-1362.668) 0.001*
Denied No 311 (93.7%) 53 (57.6%) 1 1
health Yes 21 (6.3%) 39 (42.4%)  0.09 (0.050-0.168) 0.25 (0.078-0.787) 0.018*
services
Fear of No 89 (26.8%) 2 (2.2%) 1 1
COVID-19  Yes 243 (73.2%) 90 (97.8%)  0.06 (0.015-0.252) 0.02 (0.001-0.396) 0.010*
Reduced No 106 (31.9%) 4 (4.3%) 1 1
income Yes 226 (68.1%) 88 (95.7%)  0.10(0.035-0.271) 0.04 (0.005-0.333) 0.003*
money to
travel
Soap No 12 (3.6%) 7 (7.6%) 1 1
available Yes 320 (96.4%) 85(92.4%)  2.20 (0.839-5.749) 22.65 (1.302-393.974)  0.032*
Sanitize No 220 (66.3%) 69 (75.0%) 1 1
ravailable Yes 112 (33.7%) 23(25.0%)  1.53(0.904-2.579) 3.87 (1.069-14.041) 0.039*
Shortage of No-same as 241 (72.6%) 57 (62.0%) 1 1
medicine before 68 (20.5%) 27 (29.3%)  0.60 (0.350-1.013) 0.26 (0.081-0.846) 0.025*
since Yes-slightly 16 (4.8%) 6 (6.5%) 0.63 (0.236-1.683) 0.67 (0.096-4.671) 0.685
COVID-19  harder 7 (2.1%) 2 (2.2%) 0.83(0.168-4.091) 0.52 (0.008-35.090) 0.762
Yes- much
harder

Yes- impossible

*Statistically significant at p-value<0.05, COR = crude odds ratio at 95% confidence interval; AOR = adjusted odds ratio at 95% confidence Interval.
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7. DISCUSSION

To the best of our knowledge, this study was the first of its kind to assess the impact of COVID-
19 on TB and HIV care and treatment services in Ethiopia. The findings underscore several
factors rendering TB and HIV care and treatment services more difficult, such as significant
reductions in income, fear of getting infected with COVID-19, unable to get face mask, and the
like.The city of Addis Ababa, therefore, has done well to introduce innovative measures such as
giving anti-TBmedications for 3-15 days (no DOT) and ART medications for 3-6 months
respectively, to mitigate these challenges.As a result of these changes, we anticipate incomplete

TB and HIV treatment records, which will affect the determination of treatment outcomes.

There was widespread fear and stigma about COVID-19 in the Addis Ababa community, with
TB and HIV patients reluctant to visit health facilities due to fear of contracting COVID-19 and
being diagnosed with the disease. In multivariable analysis,age, marital status, education,
monthly income, fear of COVID- 19, transport disruption, reduced income money to travel,
contact health care provider quickly, soap available, pharmacy accessible, shortage of medicine
and non-medical support since COVID-19 were significantly associated with missing
appointments/visits for a medication refill.

According to this study, for patients >55 years old, the odds of missing appointments were 13.74
times higher than patients who were in the age group of 18-34, keeping other variables constant.
This is in agreement with the study done in Addis Ababa in Tikur Anbessa Specialized Hospital
(TASH) where older chronic patients were more likely to miss appointments/visits (25). A study
in Dessie town government and private hospitals also supports this finding (72). The result of
another study in Uganda was also consistent with this finding that older people were more likely

to miss appointments and other services (73).

Adjusting other factors, those who were widowed were 98% lower than singles in missing
appointments/ visits for a refill. This was not significant in other studies (72).This inconsistency
might be due to differences in socioeconomic status, the study setting, and time difference, the
difference in HIV and TB patients’ management strategies across the health facilities.

In this study, those who can read and write were 95% less likely to miss visits for medication

refill compared to those who had no education. Those who attended primary education were 95%
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less likely to miss visits for medication refill compared to those who had no education. Those
who attended secondary education were 93.4% less likely to miss visits for medication refill
compared to those who had no education. Those who had diploma and above were 100% less
likely to miss visits for medication refill compared to those who had no education.This might be
because respondents who had formal education may request and access information about HIV
and TB-related services from the health facility more than uneducated and therefore they might

be less likely to miss appointments for refill.

HIV and TB patients with a salary of 3001-10000 were 95.4% less likely to miss
appointments/visits for refill compared to those with a salary of <1000, keeping other variables
constant. This result is in agreement with that of a study in Uganda that HIV patients were

unable to continue ART medication as they ddn’t have sufficient money to go to the clinic(60).

For those who believed fear of getting infected with COVID-19 was themain barrier to access
healthcare, the odds of missing visits was 59.14 times higher, keeping other factors constant.
Similarly, the study conducted at TASH indicated that for those who reported fear of COVID-19,
70% of the participants missed appointments from March 15 to June 15, 2020(25). In another
study, some TB patients were fearful of going to health centers because they felt more at risk
from COVID-19 (74). Other studies also supported this finding that fear was the main barrier for
those patients to attend appointments for medication refill (75-78).

Among participants who said transport disruption was the main barrier to access healthcare, the
odds of missing visits was 56.91 times higher, adjusting for other variables.This is consistent
with the study in Addis Ababa and Dessie Referral Hospital were more likely to miss follow-up
(25,76). Another study in Uganda also revealed that HIV patients were unable to visit the health
centres for a refill. This was because only essential personnel who had special car stickers or
travel in vehicles with special government permission were permitted to drive personal cars (73).
A study in Nigeria showed a decline in clinic attendance among TB patients since the onset of
the COVID-19, due to containment measures such as a ban on public transport(79). Research in

the Philippines, showed that TB patients also faced the same problem(74).

Study subjects who said reduced income/ money to travel was the main barrier to access

healthcare, the odds of missing visits were 12.52 times higher, adjusting for other variables. This
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is consistent with a research in Uganda that insufficient money for transportation was commonly
reported effects of the COVID-19 restrictions on clients’ travel to HIV clinics(60). In a study in
Australia, although the pandemic impacted HIV patients' income, access to ART was largely
uninterrupted. This may be because ART services were assisted by telehealth(80).

Participants who contact health professionals quickly were 89% less likely to miss visits for a
refill, keeping other variables constant.Data from 33 centers in 16 countries also showed a

general decrease in the use of health services, including emergency services(75).

Those who said soap was available at the entrance of the health centre were 99% less likely to
miss their visit. However, this was not significant in other studies(81).This difference might be
due to variances in the study area and time difference of data collection the difference in HIV
and TB patients management strategy across the health facilities. Those who said the pharmacy
was accessible were 99.4% less likely to miss their visit. In Addis Ababa, TB and COVID-19
were given in an integrated way including shared rooms for screening, and in some health

centres patients may find it difficult to find a pharmacy for medication.

Among participants who said there was a slightly shortage of medicines since COVID-19, the
odds of missing visits was 10.72 higher than those who said no shortage of medicines, keeping
other variables constant. For those who said nonmedical support was much harder, the odds of
missing visits was15.30 times higher than those who said no same as before, keeping other
factors constant. Similar observations were made in other reports as well (41,82). Furthermore,
WHO stated that the COVID-19 pandemic has affected the availability of medicines in many

countries(83).

Multivariate logistic regression analysis made to identify factors associated with the follow-up
tests in this study indicated that age, education, denied health services, reduced income/ money

to travel, and nonmedical support since COVID-19 were significantly associated variables.

Participants who are in the age group of >55 were 86% less likely to have follow-up tests,
adjusting other variables. This finding is consistent with a study in Nigeria (84). This finding is
also in agreement with a study conducted in Addis Ababa, were older patients experienced the

scenario(25).
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Those who can read and write had 5.29 times the odds of follow-up tests compared to those who
have no education. The odds of having follow-up tests was 9.21 times higher in those who
attended primary education than in no education. The odd follow-up test was 54.72 times higher
for those who have a diploma and above than no education, keeping other variables constant. This
might be because respondents who had formal education may have more knowledge about how
HIV and TB-related follow-up tests are critical than uneducated and therefore they might be

more likely to have follow-up tests.

Those who were denied health services due to COVID-19 were 80% less likely to have follow-
up tests, keeping other factors constant. In a study performed in Dessie Referral Hospital, the
number of samples sent for diagnosis of tuberculosis by GeneXpert decreased by more than
70%. For HIV patients, appointments were spaced to reduce patient load, which made follow-

up tests more difficult(76). A study in China also supports this result(85).

Study participants who said reduced income/ money to travel as the main barrier to access
healthcare were 94% less likely to have follow- up test adjusting other variables. This finding is
in agreement with a study in Nigeria(82). Another finding also supports this result (84,86).

Those who said nonmedical support was impossible were 98% less likely to have follow-up tests
than those who said not same as before, keeping other factors constant. A similar result was
found in India where shortage of nonmedical support such as food disrupted TB care and
treatment services(87). A study from Nigeria also stated that HIV funding declined and this has

an impact on HIV patients to access follow-up services(82).

Age, education, denied health services, fear of COVID-19, reduced income/money to travel,
soap available, sanitize availablity, and shortage of medicine since COVID-19 were significantly

associated with counseling services in multivariate logistic regression.

Participants who were in the age group of >55 were 89% less likely to have counseling,
adjusting other variables. This finding is consistent with other findings in Addis Ababa, TASH
(25), Dessie town government and private hospitals(72) and in Uganda(73).

For those who can read and write, the odds of having counseling was 7.32 times higher than
those who had no education. Those who attended primary education had 9.27 times higher odds
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of having counseling compared to those who had no education. For participants who attended
secondary education, the odds of having counseling was 5.53 times higher. Study subjects who
had diploma and above, the odds were 94.24 times higher in having counseling.This might be
because respondents who had formal education may have more knowledge about the importance

of counseling and therefore they might be more likely to have counseling.

Study subjects who denied health services because of the pandemic were 75% less likely to have
counseling, keeping other factors constant. Studies at referral hospitals in Ethiopia (76) and

China(85), were in agreement with this finding.

HIV and TB patients who said fear of COVID-19 as the main barrier to access healthcare were
98% less likely to have counseling, adjusting other variables. This finding was also significant in
another study in Addis Ababa(25). Several researchs findings also supported this result (75,76).

Among participants who said reduced income/ money to travel as the main barrier to access
healthcare were 96% less likely to have counseling, adjusting other variables.The finding of a
research in Uganda is consistent with this result that reduced income for transportation was a
problem to travel to clinics(60).Another study on PLHIV in Australia showed, 25% of

participants responded that the pandemic has impacted their income negatively(86).

For participants who said soap availablity at the entrance of the health centre, the odds of having
counseling was 22.65 times higher, adjusting for other variables. For participants who said
sanitizer was available at the entrance of the health centre, the odds of having counseling was
3.87 times higher, adjusting for other variables. These results are in line with a finding from
North Shoa health care facilities(81), where patients who got soap and sanitizer were more
satisfied by health services. This may encourage them to visit health centres for counseling as

there are precautions for COVID-19 prevention.

Among participants who said there was slight shortages of medicines since COVID-19 were
74% less likely to have counseling than those who said no shortage of medicines. This is in
agreement with a study from low and middle-income countries(41). Several other researchs also
supported this finding(82,83).
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8. LIMITATION OF THE STUDY

The study was limited to health facilities in Addis Ababa, and therefore may not be
representative of Ethiopia as a whole. As the study design was a cross-sectional study, it did not
show a causal relationship and only provides a view of the impacts of COVID-19 in a specific

period.

9. CONCLUSIONS AND RECOMMENDATIONS

COVID-19 pandemic impacted the care and treatment services of patients with HIV and TB
negatively. This impact was higher among TB and HIV patients appointments for a medication
refill, those with fear of COVID-19, transportation disruption, reduced income money to travel,
shortage of medical and nonmedical supports. Education and high monthly income is assocaited
with contacting health care providers quickly. Accessibility of pharmacy and availability of soap

reduces the effect of missing appointments for a medication refill.

This pandemic also negatively affected follow-up tests for those patients. A higher impact was
found among older patients , denied health services, reduced income money for travel, and
shortage of nonmedical support. Education lowers the impact of the pandemic for follow-up
visits. Counseling service was also affected and it was high among those who are aged, denied
health services, have fear of COVID-19, with reduced income for travel, shortage of medicines,

soap, and sanitizer availablity.
We have recommended the following based on the findings of our study

1. The scientific community should conduct researches in this and related areas to adress
impactes of the pandemic. As we believe that additional findings could help to come up
with a very good stratiegies and plocies to solve such problems.

2. Health care providers should give attention especially to the uneducated. They should
continue giving services in different mechanisms such as digital systems.

3. Stakeholders such as Addis Ababa health bureau, the ministry of health, and others

should work in partnership to reduce the impact of this pandemic on those patients.
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In addition, Non-governmental organizations, as well as voluntary charties, should support
TB and HIV patients economically and morally. The impact could be mitigated by providing
education to the public, compensating travel expenses (if feasible) for eligible patients and

their healthcare providers, continuing delivery of TB/HIV care and treatment services.
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11. ANNEX

Annex |: Information sheet

Addis Ababa University College of Health Sciences Department of CDT Africa- information
sheet on the impact of COVID-19 on HIV and TB care and treatment services, in Addis Ababa
city

Hello! How are you? My name is .I am a health professional and I am collecting
data for the research being conducted to assess the impact of COVID-19 on HIV and TB care
and treatment services in Addis Ababa by Dagmawi Chilot who is working on his thesis for an
award of masters in clinical trials in Addis Ababa university college of health science, CDT
Africa. If you agree to be part of this study, I will ask you some questions, which will take 15 to
20 minutes. All the information obtained from you will be strictly kept confidential, your
participation is purely voluntary, and no monetary incentives will be given for your participation
in the study. You are free to refuse to take part in the study. You have a right to withdraw at any
giving time if you choose to. The report produced will be used mainly for academic purposes
shared with the University and Addis Ababa public health centers with health offices to
understand the impact of COVID-19 on HIV and TB care and treatment services. Your name
will not be recorded on this form. If you have any question Mr. Dagmawi Chilot is the contact
person and can be reached through Mobile No. 0918333145.

Are you willing to participate in the interview and stay with me for few minutes (15-20)?

oYes, Go to the next page o No, Thanks! Proceed to the next eligible participant
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Annex Il: Consent form

I am informed that my identity and the information | give will be treated confidentially. | have
had the purpose and nature of the study explained to me in writing and | have had the
opportunity to ask questions about the study. I understand that in any report on the results of this
research my identity will remain anonymous. | understand that | am free to contact any of the
people involved in the research to seek further clarification and information. 1 am informed that
no monetary incentives will be given for my participation in the study.

If the study participant agrees to participate in the study, thank her/him and start the interview.

Signature of researcher Date / /
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Annex I11: Questionnaire (English Version)

For each question, make a circle and fill the blanks with the answer or mark “X”

Participants code number

Name of the health centre

Patient type (HIV) (TB)
Name of interviewer Date (dd/mml/yy)
/ /
Socio-demographic characteristics
1 Sex 1. Male
2. Female
2 Age (years) years
3 What is your marital status? 1. Single
2. Married
3. Widowed
4. Divorced/Separated
4 What is your level of education? 1. No education
2. Canread & write
3. Primary education
4. Secondary education
5. Diploma & above
5 What is your religion? 1. Orthodox
2. Muslim
3. Protestant
4. Catholic
5. Others
6 What is your occupation? 1. Student
2. Daily laborer
3. Merchant
4. Governmental employee
5. Private/NGO employee
6. Farmer
7. Housewife/unemployed
7 Family size
8 How much is your average monthly income in
birr
Awareness on COVID-19
1 Of the following COVID-19 preventive
measures, which one do you think is the most
effective preventive measure?
e Stay at home 1. Yes 2 No
e Maintain physical distancing 1. Yes 2 No
e Avoid close contact with people 1. Yes 2. No
e Cover mouth/nose with face/cloth 1. Yes 2. No
mask when going outdoor
e Frequent hand washing with water 1. Yes 2. No
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and soap

e Avoiding touching your eyes, nose 1. Yes 2. No
and mouth with unwashed hands
e Avoid mass gathering 1. Yes 2. No
e Restrict movement 1. Yes 2. No
e Use of disinfectant 1. Yes 2.No
Of the following COVID-19 preventive
measures, which one do you think is the most
expensive in-terms of cost?
e Stay at home 1. Yes 2. No
e Maintain physical distancing 1. Yes 2.No
e Avoid close contact with people 1. Yes 2. No
e Cover mouth/nose with face/cloth 1. Yes 2.No
mask when going outdoor
e Frequent hand washing with water 1. Yes 2.No
and soap
 Avoiding touching your eyes, nose 1. Yes 2.No
and mouth with unwashed hands
e Avoid mass gathering 1. Yes 2.No
e Restrict movement L. Yes 2. No
1. Yes 2.No

e Use of disinfectant

Health care facility and service delivery

Have you gone to the health facility during the | 1. Yes 2. No
high COVID-19 time?
Were you treated differently? 1. Yes 2. No
Were there any different procedures? 1. Yes 2. No
If yes, what are they doing that is different?
Were you obliged to change the health centre 1. Yes 2. No
because of this pandemic?
Have you everdenied health services? 1. Yes 2. No
If your answer is “yes” what are the reasons 1. Health centers repurposed for
COVID-19
2. Health professionals shifted to
COVID-19
3. Health professionals afraid to contact
me
4. Lack of PPE
5. Other (specify.....)
Has it been harder for you to come to health 1. No- same as before
centers since COVID-19? 2. Yes -itisslightly harder
3. Yes - it is much harder
4. Yes - itisimpossible
What do you think are the main barriers for 1. Fear of getting infected with COVID-

you to access healthcare since COVID-19?

19
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2. Transport disruption
3. Lockdown
4. Reduced income/ money to travel
5. Health centre closures
6. Health care workers shortage
7. Unable to access a face mask
8. Others (specify)
7 Politeness and respect of service providersto | 1. Yes 2. No
you?
8 Willingness of professionals to listen and 1. Yes 2. No
answer your questions?
9 Attention of professionals to your individual 1. Yes 2. No
needs?
10 Have you everphysically assaulted by health 1. Yes 2. No
professionals?
11 Did the staff seemed uncomfortable with you? | 1. Yes 2. No
12 Have you contact a health care provider when | 1. Yes 2. No
you have a problem with your health
condition or comorbidities quickly?
Health facilities precautions for COVID-19 protection
1 Health professionals provide health education 1. Yes 2. No
on COVID-19?
2 Health centre provide screening service for 1. Yes 2. No
COVID-19?
3 Health professionals wear the gloves during 1. Yes 2. No
caregiving?
4 Health professionals wear the mask during 1. Yes 2. No
caregiving?
5 Water available at the entrance of the health 1. Yes 2. No
centre for hand washing
6 Soap available at the entrance of the health 1. Yes 2. No
centre for hand washing
7 Sanitizer available at the entrance of the 1. Yes 2. No
health centre for cleaning of hands
Medications and follow-up
1 Was the pharmacy accessible? 1. Yes 2. No
2 Whether or not drugs/supplies are ordered for 1. Yes 2. No
you?
3 Availability of ordered drugs/supplies in the 1. Yes
health centrs 2. Some
3. Notatall
If the answer is “Not at all” 1. No enough medication
2. Prices of medications is high
3. No pharmacy services
4. Other (specify)
4 Have you had multi month drug supply 1. Yes 2. No
If “yes” for how many moths months
5 Have you had shortages of medicines since 1. No- same as before
COVID-19? 2. Yes -itis slightly harder
3. Yes - it is much harder
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Yes - it is impossible

Has it been harder for you to access
nonmedical support such as food
supplementation since COVID-19?

el N s

No- same as before

Yes - it is slightly harder
Yes - it is much harder
Yes - it is impossible

Have you missed appointments (Visits)

Yes 2. No

If your answer is yes what are the reasons

el NSl

o

Lockdown

Lack of transport
Transportation tariff is high
Health centers repurposed for
COVID-19

Health professionals shifted to
COVID-19

Fear of COVID-19 infection
Stigma

Others

Follow-up tests done

Yes 2. No

If the answer is NO

No oo

©

AW PPN

Lockdown

Lack of transport
Transportation tariff is high
Health centers repurposed for
COVID-19

Health professionals shifted to
COVID-19

Fear of COVID-19 infection
Stigma

Others

Counseling done on your medication or health
status?

1. Yes 2. No

If the answer is NO

NS>

~No

Lockdown

Lack of transport
Transportation tariff is high
Health centers repurposed for
COVID-19

Health professionals shifted to
COVID-19

Fear of COVID-19 infection
Stigma

Others
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