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Background: Human immune deficiency virus is a significant cause of morbidity and
mortality, especially in developing countries. Globally, about 37.9 million people had HIV/
AIDS in 2018 and 36.2 million people were adults, Moreover, about 770,000 AIDS-related
mortality occurred in adult infected people. Appropriate antiretroviral therapy adherence is
important to minimize drug resistance, improve virological response, and decrease morbidity
and mortality. Researches done in Ethiopia reported knowledge on antiretroviral therapy
adherence and determinant factors were limited and the literature was scared. Moreover, the
eastern zone of Tigray was inhabited with a highly rural population and this may be a
significant facilitator and barrier to ART adherence. According to a census conducted by the
central agency of Ethiopia in 2013, the eastern zone of Tigray has a population of 755,343, of
whom 395,705 are women and 609,279 (80.66%) are rural inhabitants.

Objective: This study aimed to assess antiretroviral therapy adherence and determinant
factors among Adult HIV infected people in eastern Tigray, 2019.

Methods: A cross-sectional study design was conducted from January 1 to June 30 2019 on
339 adults attending the antiretroviral clinic at eastern Tigray. A systematic random sampling
method was used to pick the study samples. Data were collected by a structured question-
naire using face to face interview. P-value < 0.05 in multivariate analysis was used as a cut-
point for the statistical significance of the association.

Results: About 74.6% of participants were adhering to antiretroviral therapy. Place of residence
(AOR= 5.13 (1.63-13.44), social support (AOR=2.71 (1.37-9.74), HIV disclosure (AOR=3.32
(1.43-9.24), free from depression (AOR=2.54 (1.36-9.43) and free from substance use
(AOR=3.42 (1.67-10.87) were the factors associated with adherence to antiretroviral therapy.
Conclusion and Recommendation: Drug adherence in eastern Tigray was low and place
of residence, social support, HIV disclosure, free from depression and free substance use
were the factors associated with ART. So, awareness creation for rural residence, social
support, avoidance of depression, and substance use should be strengthened to increase drug
adherence.
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Introduction

Human immune deficiency virus (HIV)/acquired human immune deficiency syn-
drome (AIDS) is a significant cause of morbidity and mortality, especially in
developing countries. ' In 2018, about 37.9 million numbers of people had HIV/
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AIDS worldwide and about 36.2 million people were
adults, moreover, about 770,000 AIDS-related mortality
happens in adult people. In 2018, developing countries
continued to be the greatest seriously attached continents
by HIV/AIDS, which accounted for about 61% of HIV
infections among all age groups worldwide and 94.1% of
new HIV infection cases were among adult groups. * In
Ethiopia, the HIV/AIDS incidence rate had started to
increase by about 10%, and the prevalence of new cases
detected every year rose by 36% among all age groups and
twice among adults, by the year 2008.°

Adherence to antiretroviral treatment regimen must be
encouraged for continuous suppression of HIV. Moreover,
antiretroviral therapy adherence lower than 95%, is related
to the progression of biological resistance. Drug-resistant
viruses can be limited to their treatment options and
increased transmission to other people.' Therefore, appro-
priate antiretroviral therapy adherence is mandatory to
decrease the possibility that drug resistance will develop,
to increase virological response, and to decrease disability
and death.* However, low antiretroviral therapy adherence
leads to the development of AIDS by decreasing the effec-
tiveness of the drug, lowering the CD4 amount, and rais-
ing the viral load. Therefore, assessment of antiretroviral
therapy adherence is important for a good treatment
outcome.”

Studies reported that a controversy about the relation-
ship between ART adherence and socio-demographic fac-
tors. Few kinds of literature say there is a relationship
between socio-demographic characteristics and ART
adherence. But, others stated no relationship. Moreover,
the researches done in Ethiopia reported knowledge on
ART adherence, and determinant factors were limited and
related literature was scared.®

Moreover, adherence is changing from time to time and
from geopolitical zone to another geopolitical zone with
their exceptional features of beliefs, socioeconomic status,
and access to health care and their attitudes, because,
timely change of access to ART services like HIV testing
and counseling, a wide distribution of ART treatment. The
magnitude and associated factors of adherence differ
across geopolitical zones.”

The assessment of ART adherence and determinant
factors helps to identify major health problems related to
ART adherence and for policymakers employed in the
HIV/AIDS area for appropriate planning and implementa-
tion. Also, it is important to study adherence always
because adherence changes from one period of time to

another period and varies from geographical location to
other geographical locations.

Therefore, this study was aimed to assess ART adher-
ence and its determinant factors among HIV/AIDS adult
people in eastern Tigray, Northern Ethiopia. Moreover, the
eastern zone of Tigray was inhabited with a highly rural
population and this may be a significant facilitator and
barrier to ART adherence. According to a census con-
ducted by the central agency of Ethiopia in 2007 E.C or
2013 G.C, the eastern zone of Tigray has a population of
755,343, of whom 395,705 are women and 609,279
(80.66%) are rural inhabitants.®

Methods and Materials
Study Design, Period, and Setting

Cross-sectional study design was conducted from January
to June 2019, eastern Tigray, northern Ethiopia. This zone
has two general hospitals namely Adigrat general hospital
and Wukro general hospital, which has a total population
of 755,343, of whom 359,638 are men and 19.34% are
urban residents according to the 2007 national census.
Adigrat hospital was found in Adigrat town, which was
located 125km from Mekelle city, 894km from the Addis
Ababa city. Adigrat general hospital was launched ART
services in 2005 and now it gives service to more than
100,000 people living in the Eastern part of Tigray. More
than 3000 HIV/AIDS patients were taking ART treatment
by the end of October 2018. Wukro general hospital is
found in Wukro town midway between Adigrat and
Mekelle.

Study Participants

All people living with HIV/AIDS (PLWHA) on HAART
for at least 3 months, who were above 18 years, and
available during the study period.

Sample Size Determination and Sampling

Procedure

The sample size for the study was determined by using the
formula for a single population proportion by assuming
5% marginal error (d), 95% confidence interval
(alpha=0.05), and the proportion of adherence (50%). By
considering a correction formula, the total final sample
size was 339. Initially, proportionate allocation sampling
was used for each general hospital, and then a systematic
random sampling technique was used to recruit study
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participants. The first participant was selected by the lot-
tery method, then after every Kth interval was selected.

Data Procedure and Tools

Data were collected by two trained BSc nurses using a
structured questionnaire, which was adapted from
literature.® The questionnaire includes social-demographic
characteristics (age, sex, education, ethnicity, address, reli-
gion, occupation, marital status, social support), socioeco-
nomic characteristics (income), clinical characteristics
(depression, substance use, and disclosure of HIV serosta-
tus, WHO clinical staging and drug regimen). The primary
data were collected by face to face interviews and second-
ary data was collected by reviewing the patient’s medical
charts. Moreover, the validity and reliability of the ques-

tionnaire were checked.

Measurements

Still, there is no standard tool to assess the adherence of ART.
Therefore, in this study adherence was measured by three
combined indicators. These are self-reported dose adherence,
self-reported schedule adherence, and self-reported food
adherence. Self-reported dose adherence was defined as the
patient’s self-report of whether any skip of antiretroviral
therapy in the previous seven days. We ask the patient do
you skip your pills in the previous seven days. If the response
is yes; we ask him/her how many? Percent doses taken over
seven days were calculated from the participants’ responses.
A person was said to be self-reported dose adherent if he/she
took >95% of the prescribed dose correctly. Self-reported
time adherence was defined as when the patient always
follows the schedule of instructions provided by the health
care providers. We ask the patient have you failed to take any
of your medications at the time other than those scheduled by
the health care providers in the previous seven days. If the
response is yes; we ask him/her how many? The percent of
right time taken to medications over seven days were calcu-
lated from the participants’ response. A person was said to be
self-reported time adherent if he/she follow >95% of the
health care provider schedule instructions correctly. Self-
reported food adherence was defined as when the patient
always following dietary instructions agreed with the health
care providers. A person was said to be self-reported food
adherent if he/she took >95% of the dietary instruction pro-
vided by health care providers correctly. A single patient may
be adherent to self-reported dose only and the other may be
adherent to self-reported time and food. Therefore, for com-
parison purposes, a combined adherence measurement was

taken from the three adherence measures Therefore, a person
was said adherent if he/she took>95% of the prescribed dose
correctly, always follow schedule instruction, and always
follow dietary instructions. This means the person was adher-
ent at least to self-reported dose, time, and food at the same
time for >95% health care provider instructions.®

Data Quality Control

Before data collection, two-day training had given for two
data collectors and one supervisor. To enhance the quality
of data, a pretested data collection tool was used. A pre-
test was conducted in 34 patients attending an ART clinic
in Hawzen town, which were not included in the study.
The collected data were reviewed and checked for com-
pleteness before data entry and incomplete data were
removed soon after detection. The questionnaire was initi-
ally prepared in English then it was translated into the
local language (Tigrigna), by a panel of experts fluent in
the language. It was then translated back to English to
check for consistencies in the meaning of words by
another language expert.

Data Processing and Analysis

The collected data were checked visually for its complete-
ness and consistency. Then the data were coded, edited,
entered, and cleaned by Epi data manager version 4.4.3.1
then it was exported to SPSS (statistical package for social
sciences) version 25.0 for statistical analysis. Descriptive
statistics (frequency and percentage) were computed.
Bivariate logistic regression analysis was performed to
identify the association of each independent variable with
the outcome variables. The variables which were signifi-
cant at p<(.2 in bivariate with the outcome variable were
selected for multivariate analysis to control confounding
and p-value < 0.05 was used as a cut-point of statistical
significance of the association. Multi-collinearity was
checked by using a variance inflation factor and tolerance
test. Hosmer-Lemeshow test was used to check the fitness
of the model. The results were summarized and presented
by texts and tables.

Result

Socio-Demographic Characteristics of
the Study Participants

A total of 339 study participants, who fulfilled the inclu-

sion criteria were included in the study with a response
rate of 100%. Among the total study participants, more
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than half 183 (53.9%) were females and the majority 134
(39.52%) were age between 25-34 years. Of the total
study participants 263 (77.58%) permanently living in
urban and 76 (22.42%) were living in a rural area. The
majority of the study participants 328 (96.76%) were
Orthodox and regarding their marital status, 158 (46.6%)
of the entire study participant reported that they were
married. Of the total study participants, about 129
(38.05%) were unable to read and write, and about 129
(38.05%) daily laborers in their occupation. The majority
of the respondents 161 (47.49%) reported that they were
collected greater than 1000 Birr estimated monthly income
and the majority of respondents 242 (71.39%) were living
with their parents (Table 1).

Clinical Characteristics of the Study

Participants

According to the WHO disease staging, of the total study
participants, 172 (50.73%) of them were stage III and 81
(23.89%) of stage II during enrollment of ART. The CD4
count for the majority of the study participants was less
than 200, which accounts for 172 (50.74%) when treat-
ment started. However, the recent CD4 count for the
majority of the study participants was> 500, which
accounts for 167 (49.26%). Of the total respondents, 220
(64.89%) had a treatment duration of more than 24 months,
whereas 38 (11.20%) had a treatment duration of fewer
than 12 months. Regarding the treatment regimen, most of
the participants 108 (31.85%) were currently taking anti-
retroviral therapy with a regimen of Tenofovir (TDF),
Lamivudine (3TC), and Efavirenz (EFV) combination
(Table 2).

Adherence to ART and Reasons for Non-

Adherence
ART adherence was assessed by the three indicators.
Based on this, 274 (80.83%) of the study participants
were adherent based on self-report of missed dose adher-
ence in a one week recall. Two hundred sixty-two
(77.28%) of the study participants always followed the
time adherence and 304 (89.67%) follow food adherence.
Therefore, the combined indicator of the dose, time, and
food adherence measurement was 253 (74.63%) (95% CI:
71.277.3%) (Table 3).

The reasons given for missing drugs simply forgot
46 (53.49%), being far from home 21 (24.42%), being

Table | Socio Demographic and Socioeconomic Characteristics
of HIV/AIDS People in Eastern Tigray General Hospitals,
Northern Ethiopia, 2019 (N=339)

Variables Characteristics Number (%)
Sex Male 156 (46.1%)
Female 183 (53.9%)
Age 18-24 16 (4.72%)
25-34 134 (39.52%)
35-44 129 (38.06%)
245 60 (17.70%)
Permanent address Urban 263 (77.58%)
Rural 76 (22.42%)
Ethnicity Tigray 301 (88.8%)
Amhara 38 (11.2%)
Religion Orthodox 328 (96.76%)
Others* 11 (3.24%)
Marital status Married 158 (46.6%)
Single 53 (15.64%)
Widowed 53 (15.64%)
Divorced 75 (22.12%)

Educational status Unable to read and write 129 (38.05%)

Elementary 129 (38.05%)
Secondary 59 (17.4%)
>12 22 (6.5%)
Occupational status Governmental employee 38 (11.21%)
Merchant 32 (9.44%)
House wife 38 (11.21%)

Daily laborer 129 (38.05%)

Have no job 59 (17.45%)
Others 43 (12.68%)
Average monthly income <500 97 (28.62%)
501-999 81 (23.89%)
21000 161 (47.49%)
Social support Alone 97 (28.61%)
Family 242 (71.39%)

Note: *Indicates Muslim and Protestant.

busy 11 (12.79%), and 8 (9.3%) both fear of side effects
of medication and feeling sick.

When we see the descriptive relationship of socio-
demographic characteristics with the reasons for non-
adherence; of the total non-adhered patients whose rea-
son was due to forgetting, about 25 (54.3%), 37 (80.4%)
and 43 (93.5%) of them were females, live in a rural
area and unable to read and write. Moreover, of the total
non-adhered individuals whose reason was due to being
far from home, about 18 (85.7), 16 (76.2%) of them
were married and unable to read and write. Of being

busy patients, about 8(72.8%) of them were a merchant
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Table 2 Clinical Characteristics of People Living with HIV/AIDS
in Eastern Tigray General Hospitals, Northern Ethiopia, 2019
(N=339)

Variable Characteristics Frequency

(%)
Initial WHO stage | 59 (17.40%)

[ 81(23.89%)
I 172 (50.73%)

v 27 (7.96%)
CDy4 count when the treatment was 201499 167(49.26%)
started <200 172 (50.74%)
Duration of treatment in months 3.0-12.0 38 (11.20%)
12.1-24.0 81 (23.89%)
224.1 220 (64.89%)
Treatment regimen DA4T (30) +3TC 05 (1.47%)
+NVP
D4T (30) +3TC 05 (1.47%)
+EFV
AZT+3TC+NVP 75 (22.12%)
AZT+3TC+EFV 32 (9.44%)
TDF+3TC+EFV 108 (31.85%)
TDF+3TC+NVp 80 (23.59%)
TDF+3TC+NVp 23 (23.59%)
TDF+FTC+EFV 05 (1.47%)
TDF+3TC+LPV/r 22 (6.49%)

AZT +3TC+ LPVIr | 07 (2.06%)

Current CD4 count 2 500 167 (49.26%)
201499 161 (47.49%)
<200 11 (3.24%)
HIV disclosure Yes 112(33%)
No 227(67%)
Substance use Yes 76(22.4%)
No 263(77.6%)
Depression Yes 88(26%)
No 251(74%)

in their occupation. Out of the total non-adhered patients
whose reason were due to fear of side effects of medi-
cation and feeling sick, 5(62.5%), 6(75%) of them were
unable to read and write and they lack social support.
Finally in multivariate logistic regression analysis only
being a rural resident and lack of social support were
significantly associated with non-adherence.

In this study whether barriers or facilitators of adher-
ence were correlated or not we checked it by multicolli-
nearity using the variance inflation factor. The variance
inflation factor in this study was less than 1.5. In this
study, no barriers or facilitators of adherence were collated
with each other by the same individuals. Moreover, there

is no more important factor than others. Because the
factors are still very important even their magnitude is low.

Factors Associated with Drug Adherence
In bivariate logistic regression analysis sex, address, social
support, HIV disclosure, not having depression, substance
use, and WHO initial stages were significant at a P - value
less than 0.2. To avoid confounding in the subsequent
model, only variables with a p-value of less than 0.2
were kept in the multivariate logistic regression.

In multivariate logistic regression, the factors asso-
ciated with adherence to ART were places of residence
(AOR= 5.13 (1.63-13.44), social support (AOR=2.71
(1.37-9.74), HIV disclosure (AOR=3.32 (1.43-9.24), free
from depression (AOR=2.54 (1.36-9.43) and free from
substance use (AOR=3.42 (1.67-10.87). In this study,
participants who live in an urban area were 5.1 times
more likely to adhere to ART. Respondents who had social
support were 2.7 times more likely to adhere to ART.
Patients who disclose their HIV results were 3.3 times
more likely to adhere to ART. Patients who had free
from depression were 2.5 times more likely to adhere to
ART. Participants who had free from substance use were
3.4 times more likely to adhere to ART (Table 4).

Discussion

In this study, the magnitude of adherence to antiretroviral
therapy was reported to be 74.63% (95% CI: 71.277.3%).
This is in line with studies done in Western Ethiopia,’
Southwest E‘[hiopia,(”9 Southern Ethiopia,lo Northeastern
Ethiopia,11 Western Africa,'” and Sub-Saharan Africa,'?
which reported 73.1%, 75.7%, 73.6%, 77.1%, 71.8%,
73%, and 72.9% respectively.

However, it is lower than studies done in southwest
Ethiopia  (98.8%),'* Northwest Ethiopia (88.2%,
88.6%),">'®  Northeast Ethiopia (95.5%),'” Eastern
Ethiopia (85%),'® Southeast Ethiopia (90.8%),'® Central
Ethiopia (97%),%° Western Africa (78%),>' Eastern Africa
(90%, 94.1%).*>* This difference might be due to differ-
ences in adherence measurement and a difference in sam-
ple size.

The study is higher than studies done in Northern
Ethiopia (62.3%),>* Southern Ethiopia (60%,56%),%>*°
Eastern Ethiopia (65%),” Western Africa (62.6%),%
Southern-central Africa (63.81%),%° Southern Africa
(70.8%),*® and Western Asia (69.6%).*" This variation
might be due to differences in adherence measurement,
and socio-demographic characteristics.
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Table 3 Self-Reported Adherence (Dose, Time and Food) of HIV/AIDS People in Eastern Tigray General Hospitals,

Northern Ethiopia, 2019 (N=339)

Variables

Characteristics Frequency (Percentage)

Self-reported dose adherence (last 7days) (N= 339)

Adhered
Not adhered

274 (80.83%)
65 (19.17%)

Self-reported schedule (time) adherence (last 7days) (N= 339)

Adhered
Not adhered

262 (77.28%)
77 (22.72%)

Self-reported food adherence (last 7days) (N= 339)

Overall adherence (N= 339)

Adhered 304 (89.67%)
Not adhered 35 (10.33%)
Adhered 253 (74.63%)

Not adhered 86 (25.37%)

In this study, relationships were found between ART
adherence and different variables. Living residence,
social support, HIV disclosure, free from depression,
and free from substance use, were significantly asso-
ciated with ART adherence. Being an urban resident
had a significant association with good adherence. This
is similar to a study done in Northwest Ethiopia'®> and
Northern Ethiopia.>* The possible reason could be that
being, not a rural resident was more educated and it may
be due to the availability of access to transport. This
might increase their awareness of ART adherence.

Participants who had strong social support were found
more adherent to their medication than those who have poor
social support. This finding is similar to a study done in West
Southwest Ethiopia,'* Eastern Ethiopia,'®*’
Southern Ethiopia,”> Southern-central Africa,”® South
Africa,®® and Sub-Saharan Africa.'> This may be due to
any support from family members and friends who had direct

Ethiopia,’

and long-term positive influences on their ART adherence.
Social support enhances the patient’s self-confidence by
improving uselessness and denial of medication and makes
them stress-free to adhere to ART.”

Table 4 Multivariate Logistic Regression of Factors Associated with Adherence to ART Among People Living with HIV/AIDS in

Eastern Tigray General Hospitals, Ethiopia, 2019 (N=339)

Variable Category Adherence to ART Odds Ratio (95% Confidence Interval)
Yes No COR AOR P-value

Sex Male 89 67 0.84(0.17-0.98) 0.76(0.12—-1.07) 0.25
Female 112 71 | |

Address Urban 198 65 5.52(1.84-16.32) 5.13(1.63-13.44) 0.002*
Rural 27 49 | |

Social support Yes 146 96 2.43(1.24-8.62) 2.71(1.37-9.74) 0.017*
No 38 59 | |

HIV disclosure Yes 78 34 3.61(1.63-10.21) 3.32(1.43-9.24) 0.009*
No 89 138 | |

Depression No 165 86 2.63(1.43-9.82) 2.54(1.36-9.43) 0.035*%
Yes 37 51 | |

Substance use No 159 104 3.31(1.72-10.64) 3.42(1.67-10.87) 0.004*
Yes 24 52 | |

WHO initial stage Stage | 35 24 | |
Stage |l 48 33 1.01(1.0-1.46) 1.04(0.96-1.27) 0.45
Stage llI 89 83 1.36(1.02-2.17) 1.16(0.87-1.95) 0.17
Stage IV I 16 2.12(1.34-7.63) 2.3(0.98-5.37) 0.08

Notes: 1.00 remains for reference category and *Statistically significant at P< 0.05.

Abbreviations: ART, anti-retroviral therapy; COR, crude odd ratio; AOR, adjusted odd ratio; Cl, confidence interval.

502 submit your manuscript
Dove

HIV/AIDS - Research and Palliative Care 2020:12



http://www.dovepress.com
http://www.dovepress.com

Dove

Gebreagziabher and Woldemariam

The finding of this study showed that study respon-
dents who disclosed their HIV serostatus to their families
were adherent to their ART medication than who did not
disclose their result. This is consistent with a study that
was done in West Ethiopia,” Northwest Ethiopia,'> Eastern
Ethiopia,'® Southern Ethiopia,”® Western Africa, and Sub-
Saharan Africa.'® The reason behind may be due to, when
there is no expose to their HIV status, the patients may
distress to take their medications, and omission would
occur. Individuals who did not disclose their HIV serosta-
tus to his/her family or friends may put more stress on
themselves and might miss their treatment.’

Patients who had free from depression were signifi-
cantly related to adherence to ART medication. Similar

% Eastern

results were reported in Southwest Ethiopia,
Ethiopia,”” and Sub-Saharan Africa.'* These findings sup-
port the role of ART clinic health professionals in early
identification of depression symptoms and early treatment.

Being free from substance use was significantly asso-
ciated with adherence to ART medications. This finding
was similar to a study done in Southern Ethiopia,'%*>~°
Southwest Ethiopia,'* Central Ethiopia,”® Southern-central
Africa,?’ and Sub-Saharan Africa.'® This might be because
substance users are predisposed to fail to recall their med-
ication time and have compromised community life
cycle.?

In this study forgetting, being far from home, being
busy with other things, fear of the side effect of medica-
tion, and feeling sick were the most common reasons for
poor adherence to ART medications. This study was simi-
lar to the study done in Southwest Ethiopia,®'* Southern
Ethiopia,>>*® Southeast Ethiopia,'” and Southern-central
Africa.?® This may be due to the patient’s problems in
getting the treatment access due to transportation pro-
blems, even though they were willing to take ART.

The limitations of this study were, there might be
recalled bias and social desirability bias in which the result
may be exaggerated. Moreover, the nature of the measure-
ment tool which was self-reported adherence measure
only.

Conclusion

The prevalence of adherence to ART in eastern Tigray was
relatively low compared with the WHO standard®? and
other studies. Patients’ place of residence, social support,
HIV disclosure, free from depression, and free from sub-
stance use were the factors associated with ART.
Moreover, forgetting and being far from home was the

most known justification for low adherence to ART med-
ication. So, awareness creation for rural residence, social
support, avoidance of depression and substance use should
be strengthened to increase drug adherence.

Implication for Practice

Due to the fact, level of ART adherence was relatively low
in this study, the health professionals should focus on the
facilitators and barriers to ART adherence by giving coun-
seling services about HIV result disclosure, the side effect
of substance use, early treatment, and management of
depression. Moreover, adherence can be improved by giv-
ing health education to ART users and the whole commu-
nity during meetings and special conferences about the
importance of social support. Most of the reason for non-
adherence was due to lack of awareness, so awareness
creation should be strengthened to enhance adherence to
ART among HIV/AIDS patients.

Abbreviations

AIDS, acquired human immune deficiency syndrome;
ART, antiretroviral therapy; HAART, highly active antire-
troviral therapy; HIV, human immune-deficiency virus;
HTC, HIV/AIDS testing and counseling; PLWHA, people
living with HIV/AIDS; WHO, World Health Organization.
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