HIV/AIDS - Research and Palliative Care

Dove

ORIGINAL RESEARCH

Adherence to Antiretroviral Therapy and
Associated Factors Among HIV-Infected Children
in Public Health Institutions of Adwa, Axum, and
Shire Towns of Tigray, Northern Ethiopia: A
Cross-Sectional Study

Tadis Brhane Tesfahunegn'
Negassie Berhe?

Teklehaymanot Huluf Abraha
3

Solomon Hintsa
Goitom Yohanes'
Kahsay Desta*
Haileselasie Berhane Alema
Elsa Hagos®

Gebreamlak Gidey ()’
Gebreyesus Brhane Teshahunegn®

5

'Department of Reproductive Health,
College of Health Sciences, Aksum
University, Aksum, Ethiopia;
2Department of Human Nutrition,
College of Health Sciences, Aksum
University, Aksum, Ethiopia;
3Department of Epidemiology, College of
Health Sciences, Aksum University,
Aksum, Ethiopia; “School of Medicine,
College of Health Sciences, Aksum
University, Aksum, Ethiopia;
SDepartment of Public Health, College of
Health Sciences, Aksum University,
Aksum, Ethiopia; *Department of Medical
Laboratory, College of Health Sciences,
Aksum University, Aksum, Ethiopia;
"Department of Midwifery, College of
Health Sciences, Aksum University,
Aksum, Ethiopia; 8College of Agriculture,
Aksum University, Shire, Ethiopia

Correspondence: Haileselasie Berhane
Alema

Department of Public Health, College of
Health Sciences, Aksum University, PO.
Box: 298, Aksum, Ethiopia

Tel +251914006933

Email haileselasieb@yahoo.com

Background: Antiretroviral therapy (ART) provision was among the major challenge of
treatments. Maintaining the optimal level of adherence among children living with HIV/
AIDS is a pivotal step towards achieving treatment success. However, there are limited
studies on child’s ART adherence. Therefore, this study aimed to assess the level of
adherence to antiretroviral therapy and associated factors among HIV-infected children in
health institutions of Adwa, Axum, and Shire towns, Tigray, Northern Ethiopia.

Methods: An institutional-based cross-sectional study was conducted among human immu-
nodeficiency virus (HIV)-infected children in between February and April, 2016. A total of
255 children who were taking antiretroviral therapy in the randomly selected three health
facilities from Adwa, Axum and Shire towns were included. Data were collected using
pretested and structured questionnaires using a face-to-face interview. The collected data
were entered into Epi Info version 7 and then exported to SPSS version 21 for analysis.
Bivariate and multivariate binary logistic regression models were used to determine the
factors associated with adherence to antiretroviral therapy among HIV-infected children.
Results: A total of the 255 study participants were included in the study. The level of ART
adherence among HIV-positive children was 212 (84.8%). Knowledge of caregivers about
ART treatment (AOR = 2.78, 95% CI: 1.18, 6.53), occupational status (AOR = 4.78, 95% CI:
1.26, 18.91), appointment to ART less than two months (AOR = 3.05, 95% CI: 1.21, 7.70)
and use of memory aids (AOR = 4.58, 95% CI: 1.73, 12.13) were independently associated
with adherence to ART.

Conclusion: The level of adherence to antiretroviral therapy was low. Healthcare providers
should reinforce adherence intervention and counseling sessions during follow-up and
address the proper use of medication reminders to help children take their drugs
appropriately.
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Introduction

Human Immunodeficiency Virus/Acquired Immunodeficiency Syndrome (HIV/
AIDS) is a major public health problem.'* More than 36 million people are living
with HIV worldwide 2018.> According to the President’s Emergency Plan for AIDS
Relief (PEPFAR’s) report, 610,335 people are living with HIV /AIDS and 13,556
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AIDS death annually in Ethiopia. Sixteen percent of peo-
ple living with HIV/AIDS in Ethiopia are children (age
<19 years old). Among children living with HIV at global
level, 43% accessed ART.?* In Ethiopia, only 33% of
children aged below 15 years had access to ART.* In
East Africa, studies revealed that the prevalence of adher-
ence to antiretroviral therapy among children living with
HIV as 79% in Kabale district of Uganda,”® 93.3% in
central Ethiopia,”” and 78.6% in North West Ethiopia.®
Antiretroviral therapy (ART) has proven to be the most
effective treatment method for people living with HIV.*>

Adherence means the client accepts, agrees, and cor-
rectly follows a prescribed treatment by healthcare provi-
der. ART has proven to be the most effective treatment
method for people living with HIV/AIDS.** It improves
the prognosis of HIV-infected patients, reduces HIV-
related morbidity and mortality, and reduces other oppor-
tunistic infections.”’ ' Inadequate adherence to ART
increases the risk of treatment failure and ART drug

24,28 immunological decline resulting in oppor-

resistance,
tunistic infections,>® and HIV disease progression.*

In Ethiopia, ART provision has the major challenges.
Despite the efforts made over the last decades, still uni-
versal access to ART remains low.!! In East Africa, studies
reveal that the prevalence of adherence to antiretroviral
therapy among children living with HIV was 79% in
Kabale district, Uganda,'? 93.3% in Central Ethiopia,"
and 78.6% in North West Ethiopia.” Several factors affect
the level of treatment adherence among children living
with HIV are caregiver’s educational level if the child
knows HIV-positive status,” and caregiver’s knowledge
about ART, caregivers’ who knew their HIV status.'?

Maintaining the optimal level of adherence among
children living with HIV/AIDS is a pivotal step towards
achieving treatment success.'* According to the Ethiopian
Pediatric HIV care and treatment guideline, disclosure of
children (less than 12 years) with HIV-positive status and
the medication is unwilling to the child. This is a challenge
in administering doses while the parent is at work or
travelled to other place and affects medication adherence.
As a result, HIV will develop drug resistance if the drug
adherence is poor. Meanwhile, the limited accessibility
of second-line therapy in Ethiopia due emphasizes should
be given for adherence and preservation of first-line regi-
mens. Moreover, assessment and support of adherence is
fundamental to successful antiretroviral therapy and pre-
vention of drug resistance. So, this study could help to the
health policy makers to design appropriate intervention

modalities based on evidences to improve antiretroviral
therapy (ART) adherence among children. Therefore, this
study aimed to assess the level of pediatrics antiretroviral
therapy adherence and associated factors among HIV-
infected children in health institutions of Adwa, Axum,
and Shire towns, Tigray, Northern Ethiopia.

Methods
Study Setting

An institutional-based quantitative cross-sectional study
was conducted in health institutions of Adwa, Axum and
Shire town in Tigray region, Ethiopia from February to
April 2016. The selected town consists of 3 government
hospitals and six health centers that provide ART services
with over 250 health professionals. All children who were
taking antiretroviral therapy (ART) in the selected health
institutions were the source population and children aged
>2 months to 15 years receiving antiretroviral therapy
(ART) for at least 2 months were included in the study.
About 270 HIV-positive children were on ART at health
institutions of Adwa, Axum and Shire town that provide
pediatric ART medication were included in the study.
These health facilities provide ART services children liv-
ing with HIV who registered to pediatric ART clinic.

Sample Size Determination

For this study, sample size determination was not required as
the study was included all children who are currently receiv-
ing ART medication in the health institutions of Adwa,
Axum and Shire towns. All 270 children with HIV positive
were included in the study but 15 children were not attended
in the facilities during data collection period. So, all 255
children who are on ART were included in the study.

Data Collection Procedures

Data were collected using pretested and structured ques-
tionnaire administered by face to face interviewers with
caregivers. The content of the questionnaire included
socio-demographic characteristics of caregivers and chil-
dren, knowledge of caregivers about ART regimen, treat-
ment adherence, and healthcare system and patient health
provider relationship. The questionnaires were pre-tested
on 25 children out of the study area. Based on the feed-
back obtained from the pre-test, an appropriate modifica-
tion was made on the questionnaire. A questionnaire was

2,4,14,15

adapted from different literatures, which was pre-

pared in English and then translated into Tigrigna (local
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language), and back-translated to ensure consistency. Two
days of training was provided to data collectors and super-
visors. Data were collected by nine bachelor degree nurse
professionals.

Data Entry and Analysis

The collected data were checked, coded and entered into
Epi-info version 6 and then exported to SPSS version 21
for analysis. Descriptive statistics were computed and
presented by percentage, mean to determine adherence
level. Bivariate and multivariate binary logistic regression
models were used to determine the factors associated with
adherence to antiretroviral therapy among HIV-infected
children. All variables with P<0.2 in the bivariate logistic
regression model were included in the multivariate logistic
regression. Variables associated with adherence were
determined in multiple logistic regression at P-value
<0.05 and AOR of 95% CI. The model fitness was
checked using Hosmer and Lemeshow goodness-of-fit
test statistics (P = 0.70).

Operational Definitions
Good adherence of ART medication: Adherence of ART
medication was measured as, caregivers self report for
antiretroviral therapy (ART) medication who has been
missed less than 3 doses in the past seven days and
children with ART medications adhered >95% of the pre-
scribed doses categorized as Good adherence.>* %13
Knowledge of caregiver on children ART adherent:
caregivers who scored equal and above the overall mean
value for adherence knowledge assessment question score

was categorized as good knowledge.

Results
Socio-Demographic Characteristics of

Caregivers and Children

Out of the 255 study participants (5 questionnaires were
incomplete), 250 responded to the questionnaires properly,
a response rate of 98.03%. Of all the respondents, 219
(87.6%) were females. The mean age (+SD) of the care-
givers was 37.5 (£9.1) years. Two hundred twenty-two
(88.8%) of the participants were Orthodox Christian fol-
lowers. Among the caregivers 106 (42.4%) were not able
to read and write. Ninety-eight (39.2%) of the caregiver
interviewed were married. Regarding sex of the care-
givers, 219 (87.6%) were females (Table 1).

Treatment and Social Support Related

Characteristics

Of the participants, 198 (79.2%) reported that their chil-
dren were using memory aids as reminders for their time
schedule of ART medications. More than two-thirds 106
(64%) of the caregivers were knowledgeable about ART.
One hundred twenty-six (50.4%) of the children had an
appointment to ART less than two months. One hundred
sixty-seven (66.8%) participants reported that their chil-
dren HIV status was not disclosed to other community
members in their surroundings. In addition to this, 193
(77.2%) caregivers revealed that there is no any social
support regarding ART (Table 2).

Adherence to ART Among the Children

Based on self-report and pill counts during the past three
and seven days, 220 (88%) and 212 (84.8%) of the total
children were taking greater than 95% of the total pre-
scribed ART doses respectively. According to the care
givers report, the level of adherence to ART among chil-
dren was 205 (82%) in the one-month recall period before

the survey.

Factors Associated with Adherence to
ART Medication Among Children

The multivariate logistic regression analysis showed that
secondary and above educational status of the caregivers,
knowledge of caregivers about ART treatment, occupa-
tional status, appointment to ART less than two months
and use of memory aids were independently associated
with adherence to ART.

Children whose caregivers with secondary and above
educational status were 3.8 times more likely to be adher-
ent to ART than those children whose caregivers with
educational status of unable to read and write (AOR =
3.8, 95% CI: 1.30, 11.17). Children with knowledgeable
caregivers about ART treatment were 4.78 times more
likely to be adherent than their counterparts (AOR =
4.78, 95% CI: 1.26, 18.91). Children with appointment to
ART less than two months were 3.05 times more likely to
be adherent than those with appointment of two months
and beyond (AOR = 3.05, 95% CI: 1.21, 7.70). This study
also showed that children who used memory aids were
4.58 times more likely to be adherent than those who did
not use memory aids (AOR = 4.58, 95% CI: 1.73, 12.13)
(Table 3).
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Table | Socio-Demographic Characteristics of the Caregivers and Children at Adwa, Axum and Shire Health Institutions, Tigray,

North Ethiopia, 2016 (n = 250)

Variables Categories Frequency Percentage
Age in years <30 51 204
30-39 110 44
240 89 35.6
Sex of caregivers Male 31 12.4
Female 219 87.6
Religion Orthodox Christian 222 88.8
Muslim 28 1.2
Educational status of caregivers Not able to read and write 106 424
Primary 53 21.2
Secondary 91 36.4
Occupational status Merchant 78 31.2
Housewife 82 328
Governmental employee 20 8.0
Non employed 43 17.2
Farmer 27 10.8
Monthly income <350 96 384
350-699 86 344
2700 68 27.2
Marital status Single 21 8.4
Married 98 39.2
Divorced 83 332
Widowed 48 19.2
Family size 167 66.8
2 83 332
Sex of children Male 132 52.8
Female 118 47.2
Age of children(in years) 1-5 48 19.2
6-10 134 53.6
11-15 68 27.2

Discussion

Based on self-report and pill counts, among the total
children taking ART drugs during the past seven days
84.8% (95% CI; 80.0-89.2) of them took greater than
95% of the total prescribed doses. Different studies from
Ethiopia such as Gondar University Hospital, North west
Ethiopia,” Debre Markos Referral Hospital, Ethiopia,”
Hiwot Fana and Dil-Chora Hospital in Eastern Ethiopia,’
Mekelle Hospital, Northern Ethiopia,® a systematic review
and meta-analysis in Ethiopia,” and a study from a rural
pediatric cohort in South Africa’ reported almost similar
adherence level to ART as 90.4%, 88.6%, 90.7%, 90.3%,
88.7%, and 87.8%, respectively. However, the finding of

this study is inconsistent with the other studies reported
from different settings. Studies study from Ethiopia,'
Uganda,'® North India,"> and a study from Thailand'?
who have reported a higher level of adherence to ART
which is 93.3%, 97.3%, 95.3%, and 98.8% of the respon-
dents, respectively. Nevertheless, studies from South
Wollo Zone Hospitals, FEthiopia,® Fiche Hospital,
Ethiopia,® and Togo, West Africa'' reported a lower level
of adherence to ART among the children as 78.6%, 64.2%,
and 58%, respectively. The difference might be due to
fully subsidize, experience on side effects of treatments,
differences in the measurement of adherence assessment

used, socio-demographic and cultural background of study
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Table 2 Treatment and Social Support Related Characteristics of Caregivers and Children at Adwa, Axum and Shire Health

Institutions, Tigray, North Ethiopia, 2016 (n = 250)

Variables Categories Frequency Percentage
Use of memory aids Yes 198 79.2

No 52 20.8
Caregivers knowledge Knowledgeable 160 64

Non knowledgeable 90 36
Frequency of appointment < 2 months 126 50.4

22 months 124 49.6
Duration of ART use <36 months 102 40.8

36-59 months 74 29.6

2 60 months 74 29.6
Social support Yes 57 22.8

No 193 772
Disclosure of HIV status Yes 83 332

No 167 66.8

participants, and the difference of patient-healthcare pro- other studies conducted in Gondar Poly Clinic,

vider relationships in different settings.

In this study, educational status of caregivers was posi-
tively associated with adherence to ART. Children whose
caregivers had secondary and above education were 3.8
times more likely to be adherent to ART compared to
children whose caregivers were illiterate. This is in line
with the study in Fiche Hospital, Ethiopia, which reported
caregivers of children with higher education were less
likely than the

caregivers.

to be non-adherent non-educated

8

This study revealed that children caregivers’ merchant
occupation was positively associated with adherence to
ART compared with caregivers’ farmer occupations.
Children with caregivers’ merchant occupation were 4.87
times more likely to be adherent to ART compared to
children whose caregivers’ were farmer occupation. This
could be because those employed caregivers in urban areas
may have better awareness about ART treatments than
those farmers who are mostly in rural areas. It could also
be related with educational status. This study revealed that
those children from caregivers with higher education are
more likely to be adherent to ART than those from no
formal education caregivers.

The current study also revealed that with children
knowledgeable caregivers about the disease were 2.78
times more likely to be adherent to ART than those who
were not knowledgeable. This finding is similar to the

Ethiopia,” South Wollo Zone Hospitals, Ethiopia,’
Hiwot Fana and Dil-Chora Hospitals
Ethiopia,” two referral hospitals, Northwest Ethiopia,'®

in Eastern

and a study of pediatric patients in Ethiopia.'” This can
be explained that caregivers who have good knowledge
on the importance of drug treatment was significantly
associated with optimal adherence to ART.'® Those who
are knowledgeable about the disease are more likely to
give adequate care and increase the adherence status of
their children.

Similarly, our study also showed that children whose
caregivers used memory aids were 4.58 times more
likely to be adherent to ART than those who did not
use memory aids. This result is consistent with the
the adults
settings.”'>'"2! This indicates that adherence interven-

studies conducted among in different
tions and counseling sessions by professionals should
include memory aids and other reminders to help chil-
dren take their drugs appropriately.

In this study, ART clinic follow-up interval of children
less than two months was three times more likely adherent
to ART than those with follow-up intervals of two months
and beyond. This could be due to the recommended clinic
ART follow-ups may be good indicators of better ART
adherence. Different researches have already shown the
dynamic character of ART treated patients’ adherence

behaviors, influenced by the multiple factors varying
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Table 3 Bivariate and Multivariate Logistic Regression Analysis of the Factors Associated with Adherence to ART Among HIV-Positive
Children, at Adwa, Axum and Shire Towns Health Institutions, Tigray, Northern Ethiopia, 2016 (n = 250)

Variable Categories Adherence Status COR (CI: 95%) AOR (CI: 95%)
Yes No

Educational status of caregivers Unable to read and write 82 24 | |
Primary 47 6 2.29 (0.88, 6.01) 2.46(0.79, 7.65)
Secondary & above 83 8 3.04 (1.29, 7.15) 3.80 (1.30, I1.17)*

Occupational status Merchant 71 7 4.27 (1.37, 13.27) 4.87 (1.26, 18.91)*
House wife 69 13 2.24 (0.81, 6.18) 1.94 (0.58, 6.51)
Employee 17 3 2.38 (0.54, 10.48) 3.45 (0.56, 21.12)
Non employed 36 7 2.17 (0.68, 6.88) 2.07 (0.48, 8.99)
Farmer 70 8 | [

Marital status Single 20 | 7.40(0.90, 61.10) 5.30 (0.50, 56.0)
Married 85 13 2.40 (1.02, 5.80) 1.95 (0.64, 5.94)
Divorced 72 I 2.40 (0.99, 5.97) 2.70 (0.89,8.40)
Widowed 35 13 | [

Family size >5 75 8 | |
=5 137 30 2.05 (0.90, 4.70) 2.35 (0.86, 6.40)

Disclosure of HIV status Yes 69 14 2.46 (0.98,6.18) 1.04 (0.40,2.68)
No 143 24 | [

Knowledge of care givers Yes 141 19 1.99 (0.99, 3.99) 2.78 (1.18, 6.53)*
No 71 19 | [

Use of memory aids Yes 175 23 3.09 (1.47, 6.47) 4.58 (1.73, 12.13)*
No 37 15 | |

Follow-up interval <2 months 114 12 2.52 (.21, 5.26) 3.05 (1.21, 7.70)*
22 months 98 26 | |

Duration of ART use <36 months 90 12 1.17 (0.48, 2.90) 1.10 (0.38, 3.17)
36-59 months 58 16 0.57 (0.24, 1.35) 0.69 (0.24, 1.99)
2 60 months 64 10 | |

Note: *Statistical significant at p<0.05.

from time to time.*>** The findings of this study regarding
shorter follow-up intervals may be good indicators to
determine caregiver’s behavior to ART adherence.

Conclusion

This study showed that the level of children adherence
to antiretroviral therapy was found to be low assuming
it is lower than what is recommended by the World
which
Secondary and above educational status of the care-

Health Organization, is greater than 95%.
givers, knowledge of caregivers about ART treatment,
a farmer by occupation, an appointment to ART less
than two months and use of memory aids were indepen-
dently associated with adherence to ART. Healthcare

providers should reinforce adherence intervention and

counseling sessions during follow-up and address the
proper usage of medication reminders to help children
take their drugs appropriately.

Limitation of the Study

The findings of this study should be interpreted with some
limitations. Since this is the cross-sectional nature of
study, which used a snapshot of adherence at one point
in time may hinder the accuracy of adherence. Adherence
assessment was based on the caregivers self-report, which
may have resulted to prone recall bias and social desir-
ability. There is no golden standard to measure adherence
of children ART medication. And, this study measured
adherence based on caregivers self report of missed

doses self-reporting may overestimate the rate of
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adherence to medication. Moreover, the study was also not
triangulated with qualitative study design were some of the
limitation.
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Human Immune Virus; ART, antiretroviral therapy;
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