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Background: The burden of COVID-19 is more severe among the elderly and patients 
affected with chronic medical conditions like diabetes, cardiovascular diseases, and HIV/ 
AIDS. There is no study regarding the level of adherence to antiretroviral therapy (ART) 
during the time of COVID-19 in Ethiopia. So, this study aimed to assess the level of HIV 
positive patient’s adherence to ART treatment and associated factors in Nekemte public 
health facilities, Western Ethiopia.
Methods: This study was conducted in Nekemte public health facilities, Western Ethiopia 
from August 1, 2020 to September 30, 2020. A facility-based cross-sectional study was 
employed among HIV positive patients on ART treatment. A single proportion formula was 
used to calculate a sample size of 384 . A systematic random sampling technique was 
employed to select the sample population. Face-to-face interview questionnaires were used 
during data collection. A binary logistic regression model was fitted to identify factors 
associated with dependent factor, and an adjusted odds ratio (AOR) was used to estimate 
the strength of the association between dependent and independent variables.
Results: A total of 361 HIV positive patients have participated in the study, yielding a 
response rate of 94%. The mean age of the participants was 33.8 (SD ±9.8) years. Seventy- 
seven (21.3%) HIV-positive patients had not adhered to ART follow-up. The study found that 
living in rural areas (AOR=3.37, 95% CI=1.80–6.24), age less than 25 years (AOR=3.41, 
95% CI=1.26–9.21), and substance use (AOR=5.42, 95% CI=1.8–16.29) were independent 
predictors of poor adherence to ART.
Conclusion: Generally, non-adherence to antiretroviral treatment among people living with 
HIV during the pandemic outbreak was high in the study area. A home-based delivery of 
ART treatment and improving retention mechanism during pandemics is highly recom
mended for concerned bodies. In addition, counseling on avoidance of substance use should 
be strengthened to increase retention on treatment.
Keywords: adherence, ART, HIV, Ethiopia

Introduction
The symptoms and burden of corona virus disease (COVID-19) are more severe 
among the elderly, pregnant women, and patients who are affected with chronic 
non-communicable diseases such as Diabetes Mellitus, cardiovascular diseases, and 
HIV/AIDS.1 As a result, increasing cases of COVID-19 are anticipated to rapidly 
occur in people living with chronic medical diseases due to several comorbidities 
having been identified as risk factors for severe disease and death.2
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Globally, Sub-Saharan Africa (SSA) shares the highest 
number of people living with HIV. In 2019, more than 20 
million people were living with HIV in SSA and the 
prevalence of HIV among the adult population was 6.7% 
and more than 73% of the HIV positive population was on 
ART.3 The number of people living with HIV in this area 
is increasing over time, and the need for ART is also high. 
However, the rate of attrition to the treatment is low when 
compared with other WHO regions.3,4 A systematic 
review and meta-analysis done in SSA revealed the level 
of adherence to ART was 72.9%.5 A systematic review and 
meta-analysis conducted in Ethiopia showed that the level 
of ART adherence ranges from 32.9% to 94%.6

The consequences of poor adherence to ART include 
drug resistance, increase mortality rates, poor treatment 
outcome, occurrence of opportunistic infections, and 
increased susceptibility to different comorbidities.7 In 
SSA, the consequence of poor adherence to ART is high 
due to the distance of the health facility to access treat
ment, poor healthcare system, poor tracing mechanism, 
lack of advanced technology such as tele-health, and 
stigma related to the disease.8

Factors such as lack of disclosing the HIV sero-status,6,9 

being unmarried,6,10 advanced stage of the disease,6,10 sub
stance use,6,11,12 alcohol drinker,10 tobacco smoker,10 hav
ing mental illness,10,12 and bedridden functional status10 

were factors that contributed to the poor adherence to 
ART. A qualitative study conducted in Southern Ethiopia, 
shows poor economic status, perceived stigma and discri
mination, fasting, holy water, medication side-effects, and 
dissatisfaction with healthcare services were major reasons 
for non-adherence to ART.13

In addition, poor adherence to ART during the era of 
COVID-19 results from preventing health careworkers 
from home visits, inadequate infrastructure and staff 
shortages.14 People living with HIV may interrupt their 
treatment due to the stay home strategies of COVID-19 
prevention.8 A study conducted in China showed that 
32.6% of people living with HIV were at risk of disconti
nuing ART due to COVID-19 lockdown measures.15

Even though SSA is one of the regions least affected 
by the COVID-19 pandemic, the pandemic may tend to 
shift to this region due to different reasons such as the 
large amount of people living with HIV in this area, the 
public compliance to public health measures being very 
poor, the weak healthcare systems, and lack of trained 
human power.16 The international organizations such as 
WHO and UNAIDS are calling on all concerned bodies 

(governments, healthcare providers, and policy-makers) to 
develop and implement a mechanism that reduces inter
ference in access and adherence to ART treatment for 
people living with HIV.17 In order to develop effective 
mechanisms for retention of HIV-positive patients on 
ART, identifying the level of adherence to treatment is of 
paramount importance. However, the level of ART adher
ence during the pandemic is not well studied in Ethiopia in 
general, and in this tudy area in particular. So, this study 
aimed to assess the level of adherence to ART and asso
ciated factors among HIV positive patients in western 
Ethiopia.

Methods
Study Setting and Study Period
The study was conducted in health facilities found in 
Nekemte town, Oromia regional state, western Ethiopia. 
The town is 331 km to the west of the capital city, Addis 
Ababa. There are two health centers, one specialized hos
pital, and one referral hospital in Nekemte town. The study 
period was from August 1, 2020 to September 30, 2020.

Study Design
An institutional-based cross-sectional study design was 
employed.

Population
Source populations were all HIV-positive patients in pub
lic health facilities of Nekemte town, and the study popu
lation were all HIV-positive patients in selected public 
health facilities of Nekemte town.

Sample Size and Sampling Procedure
Sample size was determined by using a single population 
proportion formula with the following assumptions: 
P=50%, with a margin of error 5%, and 95% confidence 
level. The final sample size for this study was 384.

Four public health facilities are found in Nekemte town 
(Wollega University referral hospital, Nekemte specialized 
hospital, Calalaki HC, and Bake Jama health center). 
Nekemte specialized hospital and Bake Jama health cen
ters were selected purposely because Wollega University 
referral hospital served as a treatment center for COVID- 
19 cases and Calalaqi health center has been serving as an 
isolation center. Then to select samples from each hospital, 
samples were proportionally allocated to each hospital, 
which was estimated based on their average patient flow 
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for outpatient services in the months prior to data collec
tion. Accordingly, prior to data collection, 582 and 368 
patients had visited the ART clinic at Nekemte specialized 
hospital and Bake Jama health center, respectively. After 
the sample was equally distributed to both health facilities, 
a systematic random sampling technique was used to 
select samples from each hospital with K=2. K was sepa
rately estimated for the two health facilities. For Nekemte 
specialized hospital, K=582/235=2 and for Bake Jama 
Health Center, K=374/149=2. Finally, the first participant 
was selected by lottery method for both health facilities 
(Figure 1).

Variables and Outcome Measurement
Adherence to ART was a dependent variable. Socio-demo
graphic variables (such as age, sex, marital status, resi
dence, educational status, religion, occupation, family size, 
number of children in the household, disclosure status), 
behavioral variables (physical activities, alcohol, coffee 
drinking), disease related variables (type of illness, sever
ity, time of diagnosis, co-morbidity, and complication, 
family history), clinical and laboratory variables (CD4 
level, functional status, and WHO clinical stage) were 
independent variables.

The level of adherence was assessed by counting the 
number of pills that remain from the last month prescribed 
drug when he/she comes for follow-up. Patients who 
reported an intake of ≥ 95% of the prescribed medication 

were considered as having adhered to ART (good adher
ence); and those with a reported intake of <95% were 
considered as having not adhered to ART (poor 
adherence).18,19

Data Collection Techniques and Data 
Quality Assurance
A questionnaire was developed after an extensive review 
of similar literature of previously published papers on 
ART adherence20–23 and WHO recommendations.24 A 
structured and pretested questionnaire was used to collect 
data through face-to-face interviews. The questionnaire 
was administered in locally spoken language (Afaan 
Oromoo) to ease the interview processes. The question
naire was translated first into Afaan Oromoo and back to 
English to assure its consistency. Four diploma holder 
Nurses were recruited for data collection. The question
naire was pre-tested on 5% of participants. Then possible 
amendments were done based on the findings. A discus
sion was had between investigators and data collectors, 
based on the result of the pre-test and, accordingly, some 
amendments were made. One day of training was given to 
the data collectors about the tool and data collection pro
cedure. Data were checked for completeness, accuracy, 
clarity, and consistency by the supervisors and principal 
investigator on a daily basis.

Data Analysis
The collected questionnaire was checked manually for its 
completeness, and data entry was performed by using 
Epidata version 7.1 statistical packages. Finally, data ana
lysis was performed by using STATA version 14.0. Data 
cleaning, edition, and exploration was done by using sim
ple frequencies and cross-tabulation. Descriptive analysis, 
like frequencies, percentages, mean and standard deviation 
were computed. Re-categorization of categorical variables 
and categorization of continuous variables was done. The 
assumption of the logistic regression model was checked 
by the chi-square test. The binary logistic regression 
model was used to determine factors associated with 
poor adherence to ART. Factors that were associated 
with poor adherence to ART at a P-value of ≤0.25 sig
nificant level in the bivariable logistic regression were 
included in the multivariable logistic regression. The 
model was selected by using a backward stepwise selec
tion process. Then crude and adjusted odds ratio (AOR) 
together with their corresponding 95% confidence 

___________________________________________

Nekemte specialized hospital

582 patients / 2 months

235 patients 149 patients

Total 950 patients/ 2 months

P
roportional allocation

K=2

Systematic sampling

Bake Jama health center

368 patients/ 2 months

N=384

Figure 1 Schematic presentation of sampling procedure.
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intervals were presented in the final multivariable logistic 
regression table. A statistical significance was declared 
when it was significant at a 5% level (p-value<0.05). 
Multicollinearity (association between explanatory vari
ables) was checked and the model goodness of fit test 
was checked by Hosmer and Lemeshow test.

Ethical Considerations
The study was approved by Wollega university research 
Ethics review board (WURB) and ethical clearance letters 
were obtained. After approval, a permission letter was 
obtained from the administrative body of the hospital to 
respective clinics. Verbal informed consent was approved 
by Wollega University research Ethics review board, and 
the patients were informed about the purpose of this study 
before commencing the interview. Everybody participated 
voluntarily, and the data was collected in accordance with 
the Declaration of Helsinki.

Results
Socio-Demographic Characteristics of 
the Patients
Three hundred and sixty-one (361) HIV positive patients 
participated in this study, yielding a response rate of 94%. 
The mean±standard deviation (SD) age of patients was 
33.8±9.8 years. One hundred and forty-eight (41.0%) 
belong to age group 25–34 years. The study revealed that 
196 (54.0%) study participants were female and 303 
(83.9%) patients were residing in urban areas. Out of the 
total participants, 264 (73.1%) were married, and 111 
(30.8%) participants had attended primary education. 
Two hundred and eighteen (60.4%) participants were pro
testant religion followers, followed by orthodox (26.6%) 
(Table 1).

Clinical, Laboratory, and Behavioral 
Characteristics of HIV Positive Patients
The mean CD4 level of patients on ART was 564 cells/µL 
with a SD of ±233.7 cells/µL. Two hundred and twenty- 
three (61.8%) patients CD4 levels were greater than ≥500 
cells/µL and 328 (90.9%) HIV-positive patients were in 
WHO clinical stage I. The majority (93.6%) of the 
patient’s functional status was working and half (52.2%) 
had one or two types of comorbidity. The mean duration 
that patients had received treatment was 8.5 years with a 
SD of ±3.93 years. Regarding behavioral factors, 245 
(67.8%) of the participants had participated in physical 

activities. Nearly half (52.9%) of the patients had a history 
of alcohol consumption prior to data collection (Table 2).

Magnitude of ART Adherence
From a total of 361 respondents, 284 (78.7%) had good 
adherence to ART treatment and 21.3% had poor adher
ence to ART treatment (Figure 2).

Factors Associated with Poor Adherence 
to ART
The result of multivariable logistic regression showed that 
variables such as residence, age, and substance use were 
found to be significantly associated with poor adherence to 
ART treatment.

The odds of poor adherence to ART were 3.37-times 
higher among patients who resided in rural areas as com
pared to those patients who were from rural areas 
(OR=3.37, 95% CI=1.80–6.24). The odds of not adhering 
to ART were 3.41-times higher among patients aged less 
than 25 years as compared to their counterparts (OR=3.41, 
95% CI=1.26–9.21). Substance use was also strongly asso
ciated with poor adherence to ART treatment. The odds of 
not adhering to ART was 5.42-times higher among sub
stance user patients as compared to those patients who had 
not used substances (OR=5.42, 95% CI=1.8–16.29) 
(Table 3).

Discussion
Non-adherence to ART among people living with HIV was 
21.3% in the study area. Living in rural areas, a young age 
group, and substance use were independent determinants 
of poor adherence to ART of people living with HIV. Non- 
adherence to ART is the major determinant of missed 
virologic suppression, developing ART resistance, pro
gression of HIV infection to disease, and low survival 
rate from the disease.7 Comprehensive medical care and 
treatment for people living with HIV can be affected by 
the overburden of the health services. The present study 
has pointed out that about 21.3% of people living with 
HIV poorly adhered to their routine ART medications. 
This is comparable to a study done in a regional hospital 
of Sokode, Togo (21.6%).25 However, this finding is 
higher compared to a study done in Vientiane, Laos in 
which 5% of people living with HIV were non-adherent to 
antiretroviral therapy,26 and lower than studies done in 
India (36.3%)27 and West Shewa in Ethiopia (33.8%).28 

Besides, a previous study conducted in Nekemte town, 
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Table 1 Socio-Demographic Characteristics of HIV Positive Patients on ART in Nekemte Health Facilities, Western Ethiopia, 2020

Variables Category Frequency (361) (%)

Age <25 72 19.9

25–34 137 37.9

35–44 96 26.6

≥45 56 15.6

Sex Male 166 46.0

Female 195 54.0

Residence Urban 383 78.4

Rural 78 21.6

Marital status Single 37 10.3

Married 264 73.1

Divorced 21 5.8

Widowed 39 10.8

Educational 
status

No formal education 79 21.9

Primary 111 30.8

Secondary and preparatory 78 21.6

College and above 93 25.8

Religion Protestant 218 60.4

Orthodox 96 26.6

Muslim 43 11.9

Wakefatta 3 0.83

Others 1 0.28

Employment Government employee 79 21.9

NGO workers 12 3.3

Farmers 46 12.7

Students 34 9.4

Private workers 118 32.7

Daily workers 54 15.0

Retired 5 1.4

Others 13 3.6

Ethnicity Oromo 337 93.4

Amhara 16 4.4

Tigre 3 0.8

Guraghe 5 1.4

(Continued)
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Western Ethiopia, among the general population showed 
the magnitude of poor adherence to ART treatment was 
19%29 and a higher non-adherent rate was observed in the 
current study compared to a study done in southwest 
Ethiopia (5%).30 This might be related with the time 
when the data were collected. The current study was 

collected during the time of the COVID-19 pandemic 
and this is scientifically supported by a previous study in 
which the level of adherence to ART was low during 
COVID-19 due to home stay measurements, closure of 
the health institution for COVID-19 treatment purposes, 
and fear of COVID-19.14 In addition, this may be due to 

Table 2 Clinical, Laboratory and Behavioral Characteristics of HIV Positive Patients on ART in Nekemte Public Health Facilities, 
Western Ethiopia, 2020

Variables Categories Frequency (361) Percent

CD4 level ≤199 cells/µL 23 6.4

200–349 cells/µL 46 12.7

350–499 cells/µL 69 19.1

≥500 cells/µL 223 61.8

WHO clinical stage Stage I/II 328 90.9

Stage III/IV 33 9.1

Functional status of patients Working 338 93.6

Ambulatory 23 6.4

Do you use substance? Yes 163 45.1

No 198 54.9

How many years since you started the treatment? ≤10 years 162 44.9

≥11 years 199 55.1

Co-morbidity Yes 188 52.1

No 173 47.9

Physical activities during COVID-19 Yes 116 32.1

No 245 67.8

Alcohol consumption Yes 170 47.1

No 191 52.9

Chat chewing Yes 83 23.0

No 278 77

Table 1 (Continued). 

Variables Category Frequency (361) (%)

Family size ≤3 137 38.0

≥4 224 62.0

Disclosure status Yes 239 66.2

No 122 33.7
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the lockdown to mitigate the pandemic which resulted in 
reduced access to ART or missing the appointments fear
ing COVID-19. Coronavirus incurred an extra burden to 
people living with HIV. A study done by Fodjo et al31 in 
Belgium and Brazil has shown that 17.7% of people living 
with HIV had faced a challenge in obtaining ART due to 
COVID-19 related measures and thus interrupted HIV 
care. Moreover, a study done in Atlanta, GA also revealed 
that one in five participants missed a scheduled HIV care 
appointment due to COVID-19.32 A study done by Quiros- 
Roldan et al33 in Italy has also shown raised missed ART 
clinic visits following COVID-19.

With regard to determinants of ART adherence, living 
in a rural area, young age group, and substance use were 
independent determinants of poor ART adherence in the 
present study. The odds of poor ART adherence was more 
than 3-fold higher among patients who were living in rural 
areas than patients from urban areas. This is in line with 
studies conducted in different settings34,35 in which living 
in rural areas decreases the adherence to ART treatment. 
This may be related with the traveling time and cost to the 
health institution, and lack of availability of infrastructure 
and health services in a nearby area. In addition, this could 
be related to the educational status, in which the urban 
population are more educated with good access to media 
and information.

The level of poor adherence to ART therapy was sig
nificantly affected by the age of the patients, where 

patients in the age group of ≤24 years were more likely 
to be non-adherent to ART treatment. This is similar to 
studies conducted in Ethiopia36,37 that had found an 
increased level of adherence as age goes beyond 25 
years. During the time of COVID-19, the young popula
tion may not visit health institutions due to fear of dis
crimination and stigma. So it is better to reach this group 
of people with contextually appropriate interventions. 
Government communication channels should continue 
with additional efforts to reach all individuals.

Moreover, the present study showed that substance 
abusers were 5.33-times more likely to have poor adher
ence to ART. This finding is supported by existing pieces 
of evidences from Togo, India, and Vientiane, Laos.25–27 

This can be explained as substance abusers might have 
their own temporary world and cannot realize the real 
world that influenced them to have poor ART adherence 
during the pandemic. Staying at home was among the 
COVID-19 preventive measures that can expose patients 
to stress/depression and as a result substance use to treat 
the experienced stress/depression, which eventually 
resulted in poor ART adherence during the pandemic.

Conclusion and Recommendation
Generally, non-adherencve to ART among people living 
with HIV was high in the study area. Living in a rural area, 
being in a young age group, and substance use were 
independent determinants of poor adherence to 

21.3%

Adherence level

0
20

40
60

80

Good adherence Poor adherence

78.7%

Figure 2 Level of ART adherence among HIV positive patients on ART in Western Ethiopia, 2020.
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antiretroviral treatment of people living with HIV. Since 
the population of rural settings are at higher risk of not 
adhering to ART follow-up, home-based delivery of ART 
treatment and improving the retention mechanism during 
pandemics is highly recommended for concerned bodies. 
Moreover, discouraging substance use has a vital role in 
improving adherence to ART, as this negatively influences 
adherence to antiretroviral treatment of people living 
with HIV.
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