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Abstract: Worldwide, the rate of new HIV infections is highest among people between the ages of 15 and 24. Poor ART
adherence increases the risk of viral drug-resistance, limits treatment efficacy and reduces future therapeutic choices. This
study was carried out to determine the level of adherence among adolescents on antiretroviral medications. This study was
carried out on adolescent 10-19 years who are HIV positive on ART in 3 health facilities in Lagos State, South West Nigeria
providing comprehensive ART services. The sample size was determined using the Leslie Kish formula for cross-sectional
studies. Data was collected using structured and pre-tested questionnaire. In-depth interview was also used to collect
information from participant. Data were analyzed using SPSS for windows version 25.0. Finding from the study show that
more 77.3% had optimal adherence for two months and 68.7% had optimal adherence for two weeks. Over twenty-five percent
(25.3%) did not even take their medication the day before interview. The level of adherence is higher among adolescents older
than 13 years (25.4% for optimal and 29.5% for sub-optimal. In conclusion, the study reveals there is a low rate of adherence
amongst adolescents leading to poor clinical outcomes.
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middle-income settings. In 2018, 510,000 young people
between the ages of 10 to 24 years were newly-infected with
HIV, 40% of whom were between 10 and 19 years of age [3].
In addition to heterosexual transmission, a generation of
children infected with HIV perinatally are now aging into
adolescence, adding to the burden of disease in this age

1. Introduction

Adolescence (the period between 10 to 19 years of age),
represents a growing proportion of people living with HIV
around the world and have worse outcomes than all other age
groups [1]. This stage is characterized by rapid changes in
physical, emotional, cognitive and social characteristics take ~ 8'OUYP [4].

place. It has been estimated by WHO [2] that globally, 5 There has been in substantial reductions in HIV-related
million young persons aged 15-25 years live with hurr;an morbidity and mortality attributed to the consistent use of
immunodeficiency virus (HIV), the majority in low- and ART. However, for ART to be effective, sustained viral
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suppression must be achieved through near-perfect pill
adherence of >95% on daily oral pills. Patients, especially
adolescents, on ARV medication are faced with the
challenges of lifelong adherence to daily. Non-adherence
may result in drug resistance, treatment failure, subsequent
reduced treatment options [5], limits treatment efficacy,
leading to disease progression, and reduces future therapeutic
options as well as increasing the risk of transmission due to
unsuppressed viral replication [6].

Antiretroviral adherence in young children and adolescents
poses unique and formidable challenges. Many of them are
still largely dependent on a caregiver to take their
medications. Young children and adolescents may refuse to
take medication especially as the reason for such medication
may not have been disclosed to them. Understanding the
factors that influence adherence is therefore very crucial in
order for the health care provider to develop measures to
support and sustain patient's adherence in the clinical care of
HIV infected children. With the issue of stigma still a big
issue, children in this age category undergoing rapid pubertal
changes and hence the need to ensure high levels of
adherence and prevent drug resistance [7].

For HIV infection, reliable viral suppression requires a
near-perfect level of adherence. It is however unfortunate
that maintaining these adequate levels of adherence to
ARVs have proved challenging to both persons (especially
children) living with HIV and healthcare providers [8]
This is because a failing regime caused by poor adherence
to medication will lead to increase in occurrence of
opportunistic infections, increased hospitalization and
outpatient visits and thus increased work load. Treatment
failure triggered by suboptimal adherence to medication is
still common [9].

Inadequate adherence to treatment is associated with
detectable viral loads, declining CD4 counts, disease
progression, episodes of opportunistic infections and poorer
health outcomes [10-12]. Non-adherence may eventually mar
the dramatic improvements in HI'V-related health parameters.
Thus, this study seeks to determine the level of adherence
and reasons for non-adherence amongst adolescents on
antiretroviral in Lagos, South West Nigeria.

2. Materials and Methods
2.1. Study Design

This is a descriptive cross sectional study that measured the
level of adherence and reasons for non-adherence amongst
adolescents. The research was conducted between March and
may, 2019. The population of study included adolescents
between age 10 and 19 who are HIV positive and are enrolled
to access care in the selected facility and have been on ART.
This also includes care givers and treatment partners of such
adolescents. Pregnant adolescents were excluded from the
study. Adolescents who were unwilling or unavailable to take
part in the study, as well as adolescents whose caregivers
refused consent, were excluded from the study.

2.2. Sampling

Simple random sampling was used to select three facilities
providing HAART to adolescents (LASUTH, Massey street
children’s hospital and Ajeromi General Hospital).
Proportional sampling was used to select the respondents
from the three facilities, based on the number of adolescents
receiving ARVs in the facilities.

2.3. Sample Size

The sample size was determined using Leslie Kish formula
for estimating single proportions and the formula for
estimating the minimum sample size when the total sample is
below 10,000 people.

_ Za?(pq)

N 7

Where N= Sample Size

P (Proportion of adherence amongst adolescents) = 0.231 [4]
q=1-P

(Zo) =1.96

q=1-0.231=0.769

P=0.231

d (5% standard error) = 0.05

N = 1.96%(0.231 x 0.769)
- 0.052

Sample Size, N=273

There seems to be no research from Nigeria on Medication
adherence in adolescents. hence, a study by [3] from Ethiopia
was used as reference figure.

2.4. Instrument for Data Collection

Data was collected wusing structured, pre-tested
questionnaire which was developed based on a review of
various literature. The questions were divided into four
sections: (i) socio-demographic characteristics and personal
data (ii) knowledge assessment, (iii) adherence questions (iv)
problems with medication. To measure adherence questions
were adapted from Adapted from Morisky scale which
measured adherence within a 2-weeks period as well as
knowledge assessment, and NIAID AIDS Clinical trials
group questionnaires which measured adherence over a 1-
month period but was modified because most of the
adolescents come for refill within a 2-months period and
Svarstad [13], which measures problems with medications.

Clinical information was retrieved using patient medical
charts. The appointment diary, another quantitative technique
was also used to collect information on appointment kept and
missed by the respondents. For Biological markers, a self-
designed tool was used to collect viral load, clinical staging
and CD4 count. In-depth interview was also used to collect
information from participant.

2.5. Data Collection

Potential participants with matching study age and
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treatment criteria were identified at the Adolescent clinics of
each of the health facilities used. Potential participants, and
their parents for those below 18 years of age, were told about
the study at the clinic and were given information in full. All
participants who provided voluntary written informed
consent, and/or applicable assent forms, were sampled, using
the questionnaire.

2.6. Data Analysis

Data were analyzed using SPSS for windows version 25.0.
Descriptive and inferential statistical tests were employed.
These included logistic regression analysis to determine
predictors of adherence. The dependent variable considered
for this study was adherence to ART where patients who
achieved 95% based on self-report had optimal adherence, 90
— 94% had sub-optimal while < 90% was termed poor
adherence. The independent variables consisted of some
socio-demographics. Logistic regression analysis was used to
identify true predictors of adherence to ART in the study
population. Variables entered into the logistic model were
those which had earlier been significantly associated on
bivariate analysis at 5% significance.

2.7. Ethical Considerations and Consent

Ethical approval for this study was obtained from Lagos
State University Teaching Hospital’s Health Research and
Ethics Committee (HREC). The approval for permission to
get respondents and use data from health facilities was gotten
from the Lagos State Health Service Commission, (HSC).
Permission was sought to conduct the study from the Medical
Directors of the three hospitals. Adolescents and caregivers
received information about the study. Voluntary and informed
written consents were obtained from adolescents aged 18 and
above. For adolescents under 18 years, written consent was
obtained from their parents or legal guardians in addition to
verbal assent by the young. Confidentiality of all study
participants was ensured by avoiding the use of direct
identifiers during the data collection, storage or report
writing. All electronic documents were password protected
and all paper documents were stored in a locked cabinet.
Accidental disclosure of HIV status to those non-disclosed
adolescents was prevented by training the interviewer on the
study protocol and by collecting data regarding adherence
from parent or caregiver. Permission was also sought from
parent or guardian and ask if the adolescents are aware of
their status from care givers.

3. Results

3.1. Socio-demographic Characteristics of the Respondents
and Adherence

Table 1 shows the socio-demographic characteristics of
the adolescents. Majority of the adolescent were older than
13 years of age (57.7%, mean age 14 + 2.7 years) and
females (57.3%). Majority of the adolescents were currently
schooling (89.3%) and not orphans (58.7%) while 35.3%

were single orphans. For larger proportion of the
adolescents, their care giver had at least a secondary
education (59.3%).

Table 1. Socio-demographic characteristics of the respondents.

Parameter Frequency Percentage
Age category (years)

<10 18 12.0
11-13 50 333
14-16 49 32.7
17-19 33 22.0
Gender

Male 64 42.7
Female 86 57.3
Child’s education status

Schooling 134 89.3
Not schooling 16 10.7
Academic qualification (Caregiver)

No formal education 24 16.0
Primary 37 24.7
Secondary 53 353
Tertiary 36 24.0
Orphan status

Not orphan 88 58.7
Single 53 353
Double 9 6.0

Table 2. Distribution of the socio-demographic characteristics and difficulty
profile of the study participants by their ART adherence pattern in 2 months.

Characteristics  Optimal Sub-optimal

%) (n=14) (n=20) Poor (116) Significance
Age category

<10 2 (11.1) 1(5.6) 15 (83.3)

11-13 2 (4.0) 7 (14.0) 41 (82.0) p=0.139
14-16 5(10.2) 7 (14.3) 37 (75.5) x2=0.212
17-19 5(15.2) 5(15.2) 23 (69.7)

Gender

Male 8 (12.5) 7 (10.9) 49 (76.6) p=0.430
Female 6 (7.0) 13 (15.1) 67 (77.9) x*=1.688
Academic qualification (caregiver)

None 2(8.3) 3(12.5) 19 (77.2)

Primary 3(8.1) 1(2.7) 33(89.2) p=0.320
Secondary 6 (11.3) 11 (20.8) 36 (67.9) x*=0.134
Tertiary 3(8.3) 5(13.9) 28 (77.8)

Orphan status

Not orphan 6 (6.8) 12 (13.6) 70 (79.5)

Single 7(13.2) 8 (15.1) 38 (71.7) 22::0(;4191“8
Double 1(11.1) - 8 (88.9)

Have problem with medication

Yes 1(4.8) 5(23.8) 15 (74.4) p=0.264
No 13 (10.1)  15(11.6) 101 (78.3) X =2.667

3.2. Distribution of the Socio-demographic Characteristics
and Difficulty Profile of the Study Participants by
Their ART Adherence Pattern in 2 Months

Table 2 shows the distribution of socio-demographic
characteristics profile on the participants by their ART
adherence pattern in two months. Though not statistically
significant (p>0,05), the level of adherence is higher among
adolescents older than 13 years (25.4% for optimal and
29.5% for sub-optimal), in males (12.5%) while higher levels
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of non-adherence were seen for adolescents whose caregivers
have the maximum of primary education (77.2% and 89.2%
for uneducated and primary education respectively). Also,

double orphan adolescents and those who had no problems
with medication showed a very high level of non-adherence
(88.9% and 78.3% respectively).

Table 3. Distribution of the socio-demographic characteristics and medical profile of the study participants by their ART adherence pattern in 2 weeks.

Characteristics (%) Optimal (n=14) Sub-optimal (n=20) Poor (116) Significance
Age category

<10 2 (11.1) 2 (11.1) 14 (77.8)

11-13 3(6.0) 11 (22.0) 36 (72.0) p=0.204
14-16 4(8.2) 15 (30.6) 30(61.2) X2 =6.362
17-19 - 10 (30.3) 23 (69.7)

Gender

Male 2(3.1) 9(14.1) 53 (82.8) p=0.006*
Female 7(8.1) 29 (33.7) 50(33.7) x*=10.388
Academic qualification (caregiver)

None 2(8.3) 5(20.8) 17 (70.8)

Primary 4(10.8) 7 (18.9) 26 (70.3) p=0.161
Secondary 1(1.9) 20(37.7) 32 (60.4) x> =9.255
Tertiary 2 (5.6) 6 (16.7) 28 (77.8)

Orphan status

Not orphan 4 (4.5) 21(23.9) 63 (71.6) p=0528
Single 4(7.4) 13 (24.5) 36 (67.9) 2_ 3 183
Double 1(11.1) 4(44.4) 4(44.4) x ’
Have problem with medication p <0.001*
Yes 6 (28.6) 7(33.3) 8(38.1) 2= 24675
No 3(2.3) 31(24.0) 95 (73.6) )

* Significant at p<0.05

3.3. Distribution of the Socio-demographic Characteristics
and Medical Profile of the Study Participants by Their
ART Adherence Pattern in 2 Weeks

Table 3 shows that the level of adherence in two weeks
was found to be significantly higher (p<0.05) in females
(8.1% optimal and 33.7% sub-optimal) and in those who did
not have problems with medication (28.6% optimal and
33.3% sub-optimal).

Table 4. Level of Adherence to Antiretroviral drugs.

Parameter Frequency Percentage
Within 2 months

(95 - 100%) Optimal 116 77.3
(90 — 94%) Sub-optimal 20 13.3
(<90%) Poor 14 9.3
Within 2 weeks

(95 - 100%) Optimal 103 68.7
(90 — 94%) Sub-optimal 38 253
(<90%) Poor 9 6.0
Took medication yesterday

Yes 112 74.7
No 38 253
Have problems with medication

Yes 21 14.0
No 129 86.0

medication the day before interview.

3.5. Predictor of Adherence Among Respondents in 2
Weeks

The significant predictors of adherence to ART amongst
adolescent in the centers in two weeks were; females [OR
3.63; 95% CI 0.68 — 20.73] and problem with medications
[OR 4.75; 95% CI 1.78 - 11.30]. Female participants were
four times more likely to adhere to their prescribed doses in
two weeks compared with their male counterparts. Similarly,
those that did not have problems with medications were five
times more likely to adhere to their prescribed doses in two
weeks compared with those who had problems (Table 5).

Table 5. Predictor of adherence among respondents in 2 weeks.

Odd 95% confidence

Characteristic ratio interval p-value
Sex
Female 3.63

— 3k
Male ) 0.68-20.73 <0.001
Problem with medication
Have problem 4.75 o
Nomaln ) 1.78 - 11.30 <0.001

3.4. Level of Adherence Amongst Adolescents

Table 4 shows the level of adherence to antiretroviral
drugs among the adolescents. While just 9.3% and 6.0% had
poor adherence to ARV drugs for two months and two weeks
respectively, 77.3% had optimal adherence for two months
and 68.7% had optimal adherence for two weeks. Over
twenty-five percent (25.3%) did not even take their

* Significant at p<0.01
3.6. Problems with Medications Affecting Adherence

14.0% had problems with their medications (Table 6). The
problems mentioned include difficulty in closing or opening
medication bottles, problems with reading the print/label on
the medication bottle/sachet, not remembering to take all the
pills, inability to get refills in time and inability to take so
many pills at the same time. Other reasons for mentioned by



International Journal of HIV/AIDS Prevention, Education and Behavioural Science 2021; 7(2): 54-60 58

the adolescents for missing medications include sleeping,
playing, watching TV, doing house chores, bitterness of
drugs, not liking drugs etc.

Table 6. Problems with medications affecting adherence.

Parameter Frequency Percentage
Have problems with medication

Yes 21 14.0

No 129 86.0

3.7. Clinical Factors

More than three-fourth of respondents 150 (85.5%) were
either in WHO clinical stage II or III at their last visit, and
75.3% had CD4 count greater than 500 cells per ml. 40% of
the participants (90) were virally suppressed at the time of
the study. This is shown in table 7 below

Table 7. Clinical outcomes using Biological Markers.

Parameter Frequency Percentage
WHO clinical stage at last 2 clinics

Stage [ 14 9.3%
Stage 11 77 51.5%
Stage 111 51 34%
Stage IV 8 5.2%
CD4 count

<100 0 0%
100-200 13 8.7%
201-500 24 16%
>500 113 75.3%
Viral Load Suppression

Suppressed 90 60%
Unsuppressed 60 40%
Appointment met

Yes 121 80.70%
No 29 19.30%

3.8. Stigma, Discrimination and Disclosure

Only about half 50.7% (76) of the respondents were
informed of their HIV status as at the time of study. Also
65.3% of the adolescents interviewed had fear of being
stigmatized either as a result of knowing their status or as a
result of being on medication as shown in table 8 below.

Table 8. Stigma, disclosure affecting adherence.

Characteristic Frequency Percentage
Fear of Stigma

Yes 98 50.70%

No 52 49.30%
Disclosure Status

Disclosed 76 50.70%
Not Disclosed 74 49.30

4. Discussion

Finding from the study show that over half of the
respondents were females. This is in line with the research by
[4] where 52.7% of respondents were females. The mean age
for the respondents was 14 years, a slight increase from [4] of
13 years of children in 3 health facilities in Ethiopia. About
three quarter of respondents showed optimal adherence

(>95%) in 2 months. This is a slight deviation and
improvement in adherence from the works of [14], which
shows that 61% of respondents showed optimal adherence
and [15], 63.4%. About one quarter of respondents did not
even take their medication the day before interview. This
shows the poor attitude towards drug use by this age group.

According to appointment diary showing clients meeting
up with hospital visits, there is an increase in adherence.
Over three quarter of respondents visited the facility on their
appointment date and was marked in their hospital records.
This finding is in tandem with a similar research by [16],
where it was shown that about 87.1 % of patient had
optimal adherence based on hospital record.

The level of adherence is higher among adolescents older
than 13 years, 25.4% for optimal and 29.5% for sub-optimal.
Also, a higher level of non-adherence was seen for
adolescents whose caregivers have the maximum of primary
education. About three quarter of respondents whose parents
who were either non-educated or had only primary education
were non-adherent. Education plays a primary role in
understanding and conversely, adherence. Also, over three
quarter of double orphan adolescents, adolescents who have
lost both parents and those who had no problems with
medication showed a very high level of non-adherence). This
shows that the support of both parents is significant for
adherence.

The poorer adherence recorded among adolescents living
with widowed parents could be attributed to the fact that
emotional and economic stability is more common among
married parents and they may also get support from their
partner in giving care and support to the adolescent.
Moreover, it can also be due to the fact the adolescent may be
living with a single parent who may be dealing with his or
her own HIV status or could not provide care for the
adolescent due to illness. This is in line with findings by [4].
Other reasons mentioned by the adolescents for non-
adherence includes wanting to avoid side effects, being away
from home, too many pills lost or stolen pills. Forgetfulness
was one of the most reported reasons for missing
medications. Eighty-four (84%) of respondents have missed
their medications in two months due to forgetfulness.

Stigma and discrimination strongly affects adherence.
Ability to freely use medication without fear of losing favor,
support or being stigmatized or being made fun of by others
was one of the reasons stated for not using medication by the
respondents. This study has shown that three quarter of the
respondents missed their medications due to fear of stigma.
This is in line with the study by [17], where Fifty percent of
respondents indicated that they skipped doses because they
feared family or friends would discover their status. These
results suggest that HIV stigma impacts treatment for
adolescents. And thereby affects subsequent health outcomes.

Using biological markers, only a little above half of the
respondents who had viral load results were virally
suppressed (viral load below 1000 u/ml). According to the
research by figure [18], adherence rate of 80% and above can
give a viral suppression of 80-85%. But with this research,
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with just 71% showing adherence, only a little above half of
the respondents were virally suppressed. The low level of
adherence has been associated with adherence level at above
90% in clients on antiretroviral might be a reason for viral
unsuppression. Although, some of the adolescents who
claimed to be adherent were still virally unsuppressed, this
might be due to errors in self-reporting, provision of wrong
information, concomitant use of herbs with ARVs and use of
low dose of ARVs. Most of the poorly adherent adolescents
(below 80%) were all virally unsuppressed. This is well
understood as poor adherence will lead to poor viral load and
subsequently, poor health outcome. For CD4 also, over three
quarter had CD4 values above 500.

Furthermore, using Clinical staging, about two third of the
adolescents were adherent. This group of adolescents formed
the bulk of adherent respondents. This is in line with a study
by [4] which revealed that two third of adolescents in WHO
stage III/TV were adherent. This might be due to pill burden
from second line medication, more symptoms and sometimes
being critically ill before being brought to the hospital. The
drugs sometimes for the group of adolescents serve as a life
saver. The poorer adherence level among adolescents in
earlier disease stage (Stage 1 and Stage II) is consistent with
finding from studies from [4]. This could be because those
who are relatively healthy will be reluctant about taking their
medications.

5. Conclusion

This study concludes that there is a low rate of adherence
amongst adolescents leading to poor clinical outcomes.
Stigma and discrimination plays a big part in adherence, as
well as the level of education of care givers also affects
adherence.
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