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Abstract: Since the introduction of Antiretroviral Treatments, morbidity and mortality due to HIV/AIDS have been
significantly reduced. Through successful prevention of mother-to-child transmission programs, developed countries face few
new cases of infant HIV infection annually; however, as a result of successful ART use, children are surviving into adolescence
and struggling with many adherence challenges associated with long-term therapy. This study aims to assess factors affecting
child antiretroviral treatment adherence at WollegaUniversity Medical Center anti-retroviral therapy clinic. To assess factors
that affect child ART adherence among HIV positive children attending Wollega University Referral hospital ART clinic,
Nekemte, West Ethiopia, 2019. Cross sectional study design was conducted from March to May/2019 among HIV positive
children on ART who have follow-up at Wollega University medical anti-retroviral therapy clinic. Data was collected by
interviewing of the care givers of the child using a structured questionnaire. The collected data wascleaned, coded, and
analyzed by manual and calculator, and the results found wascompared with findings in the area and aboard, then appropriate
conclusions and recommendations wasgiven. Among the 80 study participants, 30 (37.5%) took medications other than ARD.
Out of this, 20 (25%) of them took one other tablet per day and the rest were taking two to four other tablets per day. The study
showed that the majority (96.3%) of the children had a near perfect (>95%) adherence rate. There were limited researches done
in the study area on adherence rate and no research was found describing the national adherence rate.
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adolescence and struggling with many adherence challenges
associated with long-term therapy [4]. Developing countries
are confronting different challenges for achieving and
maintaining ART adherence as they scale up pediatric ART
programs [5].

Health care resources are typically constrained, and the
burden of co-morbid disease is high. In a recent systematic
review of pediatric ART adherence studies in middle- and low-
income countries, Vreeman et al. [6] found that estimates of
ART adherence levels ranged from 49% to 100%, with 76% of
articles reporting greater than 75% adherence. The authors
contrasted these values with reports from high-income
countries, as summarized in another recent systematic review

1. Introduction

The United Nations Joint Program on AIDS (UNAIDS)
estimates that over 2 million children under the age of 15
years are living with HIV/AIDS in the world, with nearly
80% of these children living in sub-Saharan Africa [1].
High levels of antiretroviral therapy (ART) adherence are
critical for viral suppression and reduced morbidity and
mortality among HIV-infected children [2, 3].

Through successful prevention of mother-to-child
transmission programs, developed countries face few new
cases of infant HIV infection annually; however, as a result
of successful ART wuse, children are surviving into
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by Simoni et al. [7].

Estimates of pediatric adherence levels in high-income
countries ranged even more widely, from 20% to 100%, and
33 of 55 studies reported ART adherence less than 75%. The
initial high levels of adherence in developing countries are
encouraging; however, adherence failures may become
increasingly common as healthier children gain access and
confront the long-term challenges of adherence to ART. Even
with early success, resistance levels among some children are
unacceptably high [8].

The United Nations Joint Program on AIDS (UNAIDS)
estimates that over 2million children under the age of 15 years
are living with HIV/AIDS in the world, with nearly 80% of
these children living in sub-Saharan Africa [1]. Developing
countries are confronting different challenges for achieving
and maintaining ART adherence as they scale up pediatric
ART programs. Health care resources are typically constrained,
and the burden of co morbid disease is high [6].

In countries with an HIV prevalence of above 5%, child
mortality rates have not fallen in line with global trends. This
is most probably due to the high risk of mortality associated
with untreated HIV infection in young children [11].

If there is poor adherence, then there is a higher risk that
drug resistance will develop, which will result in the need for
second line drug treatment. This can be more difficult to
administer, and the cost implications are considerable. If
people living with HIV require second-line treatment, it can
be ten times more expensive than first-line drugs. The long-
term implications for the sustainability of ART in resource
poor countries are considerable, as WHO states, “Drug
resistance may result in the failure of immense global and
national efforts to provide hope to peopleliving with
HIV[12].

A key challenge in HIV clinical management is facilitating
ART adherence. According to research studies, a 95 percent
adherence rate is associated with controlling HIV replication,
which allows an optimal therapeutic response to medications.
Suboptimal adherence to ART regimens results in:

1) Incomplete suppression of HIV replication

2) Emergence of resistance to ARVs

ARV resistance may increase the potential for regimen
failure, compromise future treatment options, and lead to an
increased risk of mortality. Children with ART and their
caregivers face particular challenges:

1) Disclosing the HIV infection when the child is able to
understand and using language and concepts
appropriate to the child’s age and developmental stage.

2) The need to take a liquid drug formulation if an infant
or child is unable to swallow a pill.

3) Infants or children may resist taking drugs, whether in
liquid or pill form, because of the bad taste or
frustration in having to take medicine several times a
day, day after day [13].

Ninety percent of the 2.3 million HIV-infected children in
the world live in sub-Saharan Africa. Understanding
children's adherence in resource-limited countries presents a
critical challenge, because they have limited options if viral

resistance develops [14].

WHO recognizes the need to strengthen health systems
with a view to maximizing the quality and long-term benefits
of ART. Improved access to HIV diagnostic testing for
infants and children is necessary to save lives. The inability
to diagnose HIV infection as early as possible in infants and
children severely limits access to ART and its timely
initiation. Reliable access to immunological assays for
assessing CD4 levels in children is crucial for guiding the
initiation of treatment and for optimizing the maintenance of
ART [15].

Despite an increase in children accessing treatment, the
overall coverage for children remains extremely low. Kenyan
children living with HIV who need treatment do not have
access to it. A child’s access to treatment can sometimes be
inhibited by reasons other than the reach of treatment
services. According to Human Rights Watch, the reasons for
this include: neglect on the part of the child’s caregivers; a
lack of accurate information about medical care for children;
and the stigma and guilt associated with HIV and AIDS [16].

The sharp increase in ART uptake in 2006 is largely due to
the rapid increase in the provision of free treatment at more
sites. The marked variation in ART utilization patterns
between urban and rural communities and between zones and
regions requires further studies [17].

Adherence to HAART in children in Addis
Ababa/2008was higher than other similar set-ups. However,
there are still significant numbers of children who are non-
adherent to HAART [18].

Many factors have been cited as reasons for non-adherence
in studies of Western countries. In African settings, patients
have achieved excellent rates of adherence with subsidized
ART. Reasons reported for non-adherence in African studies
include forgetting, travel, fear of disclosure, shortage of pills,
difficult schedules, cost, lack of access and privacy. In two
studies in Addis Ababa, being too busy/forgetting, travels,
depression, drug adverse effects, treatment fitting to daily
routine, relationship with health care providers, patients’
perceptions of their doctors’ capacities, perceived access to
support from their ART wunit, and reliable pharmacies,
keeping clinical appointments, using memory aids, and
educational levels were associated with ART adherence [19].

Since the introduction of ART, there is a substantial
reduction in the mortality and morbidity of PLWHA. Such
achievements always needs near total adherence to ART. And
adherence is one of the few potentially alterable factors in
determining outcomes for in PLWHA.

In Ethiopia, many researches which determine factors
affecting child ART drug adherence are not done. This study
will therefore, help to determine the adherence status of
patients on ART and the factors related to decreased
adherence. It will thus help improve the care of patients
living with HIV and lay ground for further studies to be
performed in the area.

To assess factors affecting child ART adherence among
HIV positive children on ART in WURH, ART clinic,
Nekemte, Oromia, West Ethiopia, 2019.
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2. Methods and Materials
2.1. Study Area and Period

The study was conducted in Wollega University Referral
Hospital (WURH), ART clinic from March- May/2019.

2.2. Study Design

A cross-sectional study design was used and child care
givers were interviewed by using a structured questionnaire
to assess social demographic characteristics, number of doses
missed, and reasons for missing, and the other relationship
between ART drug adherence and associated factors.

2.3. Sample

2.3.1. Source Population
All children with HIV/AIDS who attended WURH ART
clinic for ARVD refill during the study period.

2.3.2. Study Population
All children with HIV/AIDS who attended WURH ART
clinic for ARVD refill during the study period.

2.3.3. Sample Size

By assuming that 31.5% of the proportion of Utilization of
antiretroviral treatment in Ethiopia [6].

P=22.8%=0.228 [9].

q=1-p=0.772

z=1.96 for 95% confidence interval

d=0.05 (5% margin of error)

_ (z9*1-p)
=2 P

_(1.96)2.0.228 (1-0.228)

(0.05)2
_ 065 - 276
0.0025

With 5% nonresponse rate, the final sample size of this
research is about 290 children attending ART clinic at
WURH

2.3.4. Sampling Technique

Caregivers of all children with HIV/AIDS and on ART
who come for follow-up and refill during the two weeks
study period was interviewed

2.4. Study Variables

2.4.1. Independent Variables

. Age of the child

. Marital status of caregiver

. Occupational statusof caregiver

. Educational status of caregiver

. Monthly income of the care givers
. Religion of the care giver

. Residency of care giver

. HIV status of caregiver

0N DN kW~

2.4.2. Dependent Variables
1) Missed pills
2) Level of adherence

2.5. Data Collection

2.5.1. Data Collection Instruments

Structured questionnaire which contains information about
socio-demographic characteristics, ART, and child ART
adherence.

2.5.2. Data Collectors
Data was collected by ART providers who assigned to
ART clinic.

2.5.3. Data Collection Method
Data was collected by interviewing child care givers.

2.6. Data Processing and Analysis

Data was cleaned, checked, and analyzed manually and by
a calculator. Results were expressed in tables and graphs after
analysis.

2.7. Ethical Considerations

1) Verbal consent was obtained from every respondent.
2) Name of the care givers will not be included to preserve
the privacy of the respondents.

2.8. Data Quality Assurance

Questionnaires  werechecked for

consistence.

completeness and

2.9. Operational Definitions

Measurement of adherence index was calculated

Total number of drugs taken

X 100

Adherence Index = Total number of drugs prescribed

Children with more than 95% of adherence wasconsidered
as having high adherence and those with less than 95% were
considered as having low adherence.

Adherence is defined as caregivers and child’s ability to
follow a treatment plan, take medications at prescribed times
and frequencies, and follow restrictions regarding food and
other medications.

Infants < 1 year age, toddlers 1-2 year’s age group,
preschool 2-5 years age group, school age group 6-12 years,
and adolescent 13-18 years.

3. Result

A total of 80 HIV positive children on ART in WURH
ART clinic who were coming for follow-up during the study
period was included in the study with 1.1:1 boy to girl ratio.
The age of the children ranged from 6 weeks tol4 years.
Most of them were below 9 years and came from urban areas.
Among the care givers, most were married and had attended
1-8"™ grade. (Table 1)
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Among the 80 study participants, 30 (37.5%) took took one other tablet per day and the rest were taking two to
medications other than ARD. Out of this, 20 (25%) of them  four other tablets per day.

Table 1. Socio-demographic characteristics of care givers and children on ART at WURH ART clinic, 2019.

Socio demographic characteristics Number Percent
<3 19 23.8
3-5 32 40
Age 6-8 18 225
>=9 11 13.8
Boy 42 52.5
Sex Girl 38 475
. Rural 11 13.8
Address of care givers Urban 69 86.3
Muslim 50 62.5
Religion of care givers Orthodox 14 175
Protestant 14 17.5
Catholic 2 2.5
Single 7 8.8
. . Married 52 65
Marital status of care givers Divorced 16 20
Widowed 5 6.3
Illiterate 20 25
Read and write 14 17.5
Educational status of care givers 1-8 grade 26 32.5
8-12 grade 12 15
>12 8 10
Farmer 6 7.5
Merchant 28 35
Occupation of care givers Government employee 8 10
Daily laborer 18 22.5
House wife 20 25
<250 birr 8 10
Monthly total household income of care givers 250-1000 birr 37 46.3
>1000 birr 35 43.8

Table 2. Self report adherence rate among children on ART at WURH ART clinic, 2019.

Level of adherence Number Percent
100% 67 83.8
95-99% 10 12.5
81-94% 3.8
<80% 0 0%
70.00% A
60.00% -
50.00% -
0, 4
40.00% 33.80%
30.00% -
20.00% -
10.00% -
2.50%
0.00% ; e
Strongly agree Agree Disagree Doesn’t know

Figure 1. Attitude towards the importance of ART for PLWH among care givers who attended WURH ART clinic from March- May/2019.

Among the study groups, 22 (27.5%) had known their HIV ~ (56.3%)] some time and 10 (12.5%) most of the times, the
status. Most of the care givers were helped by other family  rest 25 (31.3) were remembered and give the pills to the child
members in remembering to give pills to the child [45 by themselves].
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Table 3. Reasons for missing doses among HIV positive children on ART in

WURH ART clinic, 2019.

main reason for missing pills was being the care giver was

busy with other things.

Reasons for missing drugs Number Percent Most of the children (96.3%) had greater than 95% adherence
Care giver was busy with other things 8 10 rate, among which83.8% had a 100% adherence rate.
Care giver felt asleep 1 1.3
Ran out of medication 0 0 Table 4. Following specific drug time schedule among HIV positive children
Became disgusted to give the pills 0 0 on ART in WURH ART clinic, 2019.
Thought that the pills have no use 1 1.3
Care giver was away from home 0 0 Following specific drug time schedule Number Percent
Due to adverse effects 0 0 All of the times 42 52.5
Simply forgot 3 16.3 Most of the Times 30 37.5
Others/specify 0 0 Some of the times 7 8.8
Never 1 1.3

Among the 80 study participants, 13 (16.3%) of them had
missed at least 1 dose of their ARTDS in the month before
the interview and among them most [10 (76.9%)] had missed
only one dose (95-99% adherence rate). In most children, the

Table 5. Variables association with adherence rate among HIV positive children receiving ARV drugs in WURH ART clinic, 2019.

Majority of the study participants (52.5%) followed the specific drug time

schedule in all times.

Adherence rate

Variables 100% 95-99% 81-94%
No % No % No %
<3 18 94.7 0 0 1 52
. 3-5 21 65.6 9 28 2 6.2
Age of child (yrs) 6.8 18 100 0 0 0 0
>9 10 90.9 1 9.0 0 0
. Boy 36 85.7 4 9.5 2 4.7
Sex of child Girl 31 73.8 6 142 1 23
. Rural 9 81.8 1 9.0 1 9.0
Address of care giver Urban 53 34 9 13 5 23
Muslim 40 80 8 16 2 4
Qo o i Orthodox 12 85.7 1 7.1 1 7.1
Protestant 13 92.8 1 7.1 0 0
Catholic 2 100 0 0 0 0
Single 5 71.4 1 14.2 1 14.2
Marital status of care Married 52 100 0 0 0 0
giver Divorced 7 43.7 7 43.7 2 12.5
Widowed 3 60 2 40 0 0
Illiterate 12 60 5 25 3 15
Educational level of Read and write 13 92.8 1 7.1 0 0
S 1-8 grade 24 92.3 2 7.6 0 0
8-12 grade 12 100 0 0 0 0
>12 grade 6 75 2 25 0 0
Farmer 3 50 2 333 1 16.6
Samien o Merchant 28 100 0 0 0 0
. Government employee 8 100 0 0 0 0
gtver Daily labourer 8 44.4 8 444 2 11.1
House wife 20 100 0 0 0 0
250-1000 birr 32 86.4 2 5.4 3 8.1
>1000 birr 28 80 7 20 0 0
<=1 year 16 61.5 8 30.7 2 7.6
Duration on ART 2-4 years 25 89.2 2 7.1 1 3.5
>=5 years 26 100 0 0 0 0
Other medications Yes 19 63.3 8 26.6 3 10
other than ART No 48 96 2 4 0 0
. . Yes 18 81.8 4 18.1 0 0
Disclosure to child No 49 344 6 103 3 51
Help fromfamily Most of the times 39 95.1 2 4.8 0 0
members in Sometimes 22 88 2 8 1 4
remembering o Never 6 42.8 6 4.8 2 14.2
givepills
. Strongly agree 50 100 0 0 0 0
fﬁ;‘z;i"’t“g‘? s Agree 17 62.9 7 25.9 3 1.1
PLWHA? Disagree 0 0 1 100 0 0
Doesn’t know 0 0 2 100 0 0
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Toddlers and preschool children were found to be less
adherent to ART than infants, school children, and
adolescents. Those care givers whose occupations were daily
laborers, divorced, and old age child under their care were
found to be less adherent. Those care givers, who were
educated, married, got help from family members, and had a
good attitude toward the importance of ART for PLWHA
were found to be more adherent. Children withless pill
burden and longer duration of ART use were also more
adherent.

However, the adherence status was not affected by sex,
economic status of care givers, religion of care givers,
residence of care givers, and knew HIV status.

4. Discussion

During the study time, there were a total of 159 HIV
positive patients on follow-up at WURH ART clinic, among
them, 80 children who had received ART at WURH from
March- May/2019 were included in the study. Forty two (42
(52.5%) were boys. The adherence rate was measured based
on the recommended number of doses taken in the past one
month.

In this study, 96.3% of the participants had greater than
95% adherence rate, of which 83.8% had a 100% adherence
rate. This is much higher than the researchers conducted in
high-income countries with ART adherence level range 20-
100%, ART adherence was less than 75% (8). This value
still high when compared with the study conducted in
middle and low income countries with ART adherence level
ranges 50-100% (7). Still, around 3.7% of the children had
< 95% adherence rate which had an increased risk of drug
resistance and treatment failure.

In this study, the adherence rate was found to be associated
with age, marital status of care givers, educational level of
care givers, occupation of care givers, and duration of ART
use, number of medications other than ART, help from
family members in remembering to give pills to the child,
care givers attitude on the importance of ART for their child,
relationship of care givers and child and drug time schedule.

No association was found between adherence rate and sex,
address, religion, household income of care givers, and
awareness of children on their HIV status.

In this study, the adherence rate is less in toddler and
preschool age groups. In these age groups, independency and
medication refusal can be a challenging condition. Studies in
the United States and Africa have shown that adherence
levels generally decline with increasing age among HIV-
infected children [15-17].

Children whose care givers were married had a higher
adherence rate than single, divorced, or widowed care givers.
This can be due to the support and advice they got from their
spouse and his/her role in reminding to give pills to the child.

Those care givers whose educational level was > 8 grades
had the highest adherence rate with all of them having > 95%
adherence. The lowest were those who were illiterate and can

only read and write. This shows that higher level of
education has a positive impact on adherence and poor care
givers educational level has a negative impact on adherence
as found in a research conducted by Romanian [18].

Merchants and government employees had the highest
adherence rate unlike daily laborer and farmers. This can be
due to the fact that most daily laborers and farmers leave
home early in the morning and come late in the evening in
which case they were busy all day and get so tired in the
evening as a result they may forget or feel asleep before
giving the pill to the child [19].

All children who were on ART for > 5 years had a > 95%
adherence rate, but those who were on ART for < 1 year had
a < 95% adherence rate. This shows that as the duration of
ART increases, children became more adherent. This can be
due to the longer they are on HAART, the number of times
that they contact their health care givers, and the information
they get from the health care givers increases. The longer the
children on HAART the better the care givers notice the
effect of the drug in improving the overall health of the child,
since  ART would significantly decrease the time of
hospitalization and patient visits. This is also found in a
research conducted in Saint Vincent Hospital and Medical
center [20].

Children who were taking more than one other medication
had the lowest adherence rate. Among those who took one
other medication, they had < 95% adherence, on the other
hand, all of them who took no other medication had > 95%
adherence rate. This shows that pill burden and adherence
rate have an inverse relationship. A prospective study done
by Galin et al. in USA has also shown that patients with more
pills per day adhere less [21].

Those care givers who were strongly agreed that ART is
important for PLWHA had 100% adherence. However, those
who simply agree and disagree had fewer adherences. This
result is consistent with that a good level of understanding
about the use of ART had a positive impact on adherence
[22].

All study participants who closely followed their specific
drug time schedule all or most of the times had a > 95%
adherence rate. In this study, the major reasons for non-
adherence were being busy with other things, felt asleep, and
simply forgot [23].

5. Conclusions

The study showed that the majority (96.3%) of the
children had a near perfect (>95%) adherence rate. It was
also found that good social support (being married, care
givers, and getting help from family members), good
educational level of care givers, being employed in care
givers, longer duration on ART and positive attitude on the
importance of ART had a positive impact on adherence.
Adherence rate was also found to be affected inversely
using other medications than ARTDS.
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6. Recommendations

1) Health

education should be given by health
professionals to increase awareness about the
importance of ART for PLWHA and problems of low
adherence since there is a direct relationship with
adherence rate and the above-mentioned factors.

2) Since most of the reasons for missing a pill were

avoidable, health professionals should advise patients to
use different reminding techniques (such as an alarm
clock).

3) There were limited researches done in the study area on

adherence rate and limited researches found describing
the national adherence rate. Thus under and post
graduate students should be encouraged to do their
research on this area and the Ethiopian Ministry Of
Health should undergo studies describing the national
adherence rate and possible constraints to it.

List of Abbreviations and Acronyms

AIDS: Acquired immune deficiency syndrome, ART: Anti
retroviral therapy, ARVD: Anti retroviral drugs

HIV: Human immune deficiency virus, HAART: Highly
active antiretroviral therapy

NRTIs:

Nucleoside reverse transcriptase inhibitors,

NNRTIs: Non nucleoside reverse transcriptase inhibitors,
PLWHA: people live with HIV AIDS, WURH: Wollega
University Referral Hospital
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