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Abstract

Antiretroviral therapy (ART) has decreased the mortality and morbidity of HIV/AIDS, and high
adherence to ART (>95%) is necessary for a good therapeutic outcome. Non-adherence can lead to
drug-resistant HIV caused by failure to achieve maximal viral suppression. Little is known about
adherence to ART and its determinants among ethnically diverse and economically disadvantaged
patients. The purpose of the study was to identify the level of adherence and describe factors that
influence ART adherence among ethnically diverse and economically disadvantaged patients. This is
with a view to providing information that could help health care providers understand patient
motivations for discontinuing their antiretroviral treatment and helping patients collaboratively
develop treatment regimens that facilitate adherence and optimize the outcomes of HIV/AIDS therapy.
A cross-sectional descriptive survey was used. Data were collected among 400 HIV-infected patients
on ARV who received pretreatment and ongoing adherence counseling and education since 2010 using
a self-administered questionnaire. The data were analyzed using Statistical Package for Social Sciences
(SPSS). Findings showed that the self-reported adherence to the specific timing for taking the
medications (medication schedule) was significantly low (8.3%). The major factors for non-adherence
to medication reported in this study were being busy at work or school, forgetfulness, fasting and
travelling away from home. Also, employment status was associated with poor adherence, which may
be corroborated by the major reason for non-adherence (busy at work or school). This study is one of
the first steps in the exploration of the relationship of factors responsible and medication adherence
among HIV patients. This study used three different measures of medication adherence. These are
patients’ knowledge of the benefits of taking the drugs, adherence to a medication schedule, and the
number of prescribed doses of medications missed. Health care providers must identify possible
barriers to adherence at the earliest and provide appropriate solutions. These factors should be
considered when designing and implementing adherence interventions.
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in HIV-related morbidity and mortality has been
recognized in countries where ART has been

Anti-Retroviral Therapy (ART) has improved made widely available [1]. Acquired immune
the quality of life of human immunodeficiency deficiency syndrome (AIDS) is now a
virus (HIV) patients worldwide [1]. A reduction manageable chronic illness; and to achieve
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optimal results from ART, high levels of patient
adherence to ART (at least 95%) is essential [2].

Medication adherence is the term used to
describe the extent to which a patient’s behavior
corresponds with the prescribed medication
dosing regimen, including time, dosing, and
interval of medication intake [3]. Adherence to
ART is defined as the ability of HIV-infected
patients to be involved in choosing, starting,
managing, and maintaining a given therapeutic
combination medication regimens to control
HIV replication and improve immune function
[4]. It involves a partnership between the patient
and the health care team. Non-adherence is the
term used to describe the patient’s inability to
take their drugs in the agreed manner.

Antiretroviral therapy has been proven to
significantly reduce the viral loads of HIV
patients and forms an integral part of the
comprehensive approach used in curbing the
AIDS epidemic [5]. While the availability of
highly active antiretroviral therapy (HAART)
improves the lives of HIV patients. Adherence to
the antiretroviral treatment is the only way
through which people living with HIV can lead
a healthy life as the disease is incurable till date
[6] Sub-optimal adherence to ART among
patients remains a major challenge and can lead
to the development of resistant strains and
ultimately to regimen failure, increased
morbidity and mortality [7, 8].

Patients make critical decisions that affect the
therapeutic outcome of their disease. In this
sense, patients share power with providers in the
consumption process. Patients’ beliefs about
disease and medications may be crucial to their
intentional adherence behaviors and may be very
different than providers. Thus, an apparently
irrational act of non-adherence from the
physician’s or pharmacist’s point of view may
be a very rational action when seen from the
patient’s perspective. However, very little is
known about how disease severity affects
perceptions of health status, perceived benefits,
and perceived barriers of treatment and further
affects decision-making regarding medication

adherence among HIV/AIDS patients. Various
factors have been identified from cross-sectional
studies that can influence ART adherence in
patients.[9]. These are categorized into 4 groups:
patient-related, provide-related, drug or disease-
related and environmental factors [10]. Barriers
reported in both developed and developing
countries included fear of disclosure, patient’s
ability to read and understand medication
instructions, adverse medication effects,
concomitant substance abuse, forgetfulness, and
suspicions about treatment, self-efficacy, and
complexity of treatment regimens, number of
pills required, decreased quality of life, work and
family responsibilities, falling asleep, and access
to medication [11, 12, 13, 14]. Barriers
frequently reported by persons from resource-
poor countries were issues of access, including
financial constraints and a disruption in
medication availability and cultural beliefs [15,
16, 17].

Adherence to antiretroviral therapy has been
strongly correlated with HIV viral suppression,
reduced rates of resistance, maintaining immune
function, an increase in survival, prevents
disease progression, and improved quality of life
[18]. Efforts to maximize patient adherence will
be crucial for the suppression of HIV replication
and preventing the emergence of the drug-
resistant virus [19]. These include both
counseling patients on medication adherence
before initiating ART and the ongoing
medication  adherence  counseling  and
assessment after commencing ART. Patients
should know the goals of the therapy, reasons
why adherence is important, what to expect, and
should be helped to create plans for success.

However, medication adherence monitoring
is not a routine clinical practice in many
resource-limited settings. Although the above-
mentioned factors that influence adherence are
known in general terms, reasons for ART non-
adherence remain inadequately understood
among the study population. It is imperative that
the level adherence is assessed as well as the
factors (drivers) influencing poor adherence



among ethnically diverse and economically
disadvantaged patients are identified in order to
develop targeted interventions. To increase the
effectiveness and minimize the costs of health
care, it is important to understand patients’
decision-making and the strategies that can
enhance patients’ medication adherence. Hence
this study evaluated self-reported medication
adherence and factors for non-adherence in HIV-
infected patients since 2009 on ART in an HIV
treatment center in Nigeria.

Methods
Design

The study adopted a descriptive cross-
sectional design to identify the determinants of
treatment adherence in ethnically diverse and
economically disadvantaged patients.

Description of the Site

This study was carried out in District
Hospital, Wuse Abuja, Nigeria, a secondary
public health care facility that offers
comprehensive HIV care services, including
antiretroviral therapy (ART). It has a 120-bed
capacity and serves the people living in the Wuse
district and its environs. In this hospital, HIV-
positive clients identified at the HIV counselling
and testing service points are enrolled into a Pre-
ART register for follow-up, and only those who
meet the eligibility criteria for starting
antiretroviral therapy based on the Nigeria
national ART guideline are commenced on
treatment. Antiretroviral drugs and a number of
drugs for the treatment of opportunistic
infections and other related services are fully
funded by the Federal Government of Nigeria
with the support of the President’s Emergency
Plan for AIDS Relief (PEPFAR) through US
Agency for International Development (USAID)
and are provided at no-cost to the patients.

Sampling and Sampling Technique

The study population included a cohort of 400
HIV infected comprised of antiretroviral-
therapy-naive adults (aged 18 years or older)

patients who were enrolled and commenced
antiretroviral therapy (ART) from January 1,
2010, till date of data collection completion
(September 2020) in Wuse District Hospital
Abuja, FCT Nigeria; and received the
medication adherence intervention. The sample
size was determined using Cochran’s formula n
= Z%pq/ d Based on a previous prevalence of
30% and 40% buffer for incomplete
questionnaire and other unexpected
circumstances, the calculated sample size was
400. The study employed simple random
sampling. Clinic attendance for their four-
weekly refill of ARVs where patients received
regular health education sessions and adherence
counselling support which is part of the routine
care that the HIV/ART clinic provided; was
monitored, and it was categorized into regular
and non-regular attendance. Patients who had
regular attendance were selected for the study
will be selected. At the completion of the study,
there was no dropout in the number of
participants giving a 100% response rate.

Data Collection

Data were collected with the use of a study-
specific semi-structured 17-item questionnaire
to assess self-reported adherence, reasons for
missing doses, which was administered to the
study participants at medications refill visits in
the pharmacy. For illiterate participants, the
questionnaire was administered under the
supervision of the research assistants. The study
participants were educated about the study, its
benefits, and their informed consent obtained
before the commencement of the study. The
participants were assured of the confidentiality
of the information. The study instrument was
field-tested among HIV-positive patients who
refilled their antiretroviral drugs at the ART
Pharmacy in the HIV/AIDS Treatment Centre,
General Hospital Maitama, Abuja.

Validity and Reliability

The face and content validity of the
instrument  were ensured by versatile



independent researchers in related fields. The
study instrument was field-tested among HIV-
positive patients who refilled their antiretroviral
drugs at the ART Pharmacy in the HIV/AIDS
Treatment Centre, General Hospital Maitama,
Abuja. The feedback was used to review the
questionnaire by the researcher and expert
colleagues for content validity, and reliability
tested using the test-re-test technique. The
characteristics of the hospital and participants
used in the field testing were similar to the study
site and sample.

Procedure for Data Collection/Ethical
Approval

The study participants were educated about
the study, its benefits, and their informed
consent obtained before the commencement of
the study. The participants were assured of the
confidentiality of the information. For illiterate
participants, the questionnaire was administered
under the supervision of the research assistants.
The feedback was used to review the
questionnaire by the researcher and expert
colleagues for content validity and reliability
tested using the test-re-test technique. The
characteristics of the hospital and participants
used in the field testing were similar to the study
site and sample.

Patients who met the inclusion criteria were
informed by the physician, or the clinic
pharmacist, about the purpose and nature of the
study. Verbal information regarding the study
and the patient’s right to refusal were provided.
Patients who agreed to participate were given the
written questionnaire on which their pharmacist
or physician had indicated the patient’s disease
stage.

The subjects were allowed to complete the
survey in the clinic. The questionnaire was
returned to investigators for data analysis.
Hence, the physician would not see the patient’s
responses, and the investigators would not know
the identity of the respondent, thereby ensuring
anonymity.

An approval letter from the HIVAIDS
division, FMOH, was obtained for the study
procedures and data collection instruments.
Ethical approvals were received from FCT
Ethical committee, where the study center falls
under, and final approval was received from the
authority of the General Hospital Wuse Abuja.

Data Analysis

Statistical Package for Social Sciences
(SPSS) was used for data analysis. The data file
contained seventy cases that represented the
usable questionnaires. The data file was
meticulously checked to correct errors from data
entry. Frequencies were then obtained for all
study variables to double-check and clean data.
Descriptive statistics such as frequency
distribution, simple percentages were used. Self-
reported adherence was calculated as the mean
scores of patients’ adherence to the specific
timing for taking the medications (medication
schedule) and the number of prescribed doses of
medications missed. Chi-Square statistics was
used to test the association of adherence with
occupation and education. All reported P-values
were 2-sided, and P < 0.05 was used to
determine statistical significance, except where
otherwise indicated.

Results

Socio-demographic Characteristics of

Patients

The mean age of the 400 patients on
antiretroviral treatment during the study was
38.9 years (95 % CI, 33.9 £ 4.3); and the
majority (48.0 %) were between the ages of 31
to 40 years; 36.7 % females; 44.7 % were in a
nuclear family setting; 53.3 % had secondary
education, and 52.7 % were self-employed.
Details of the socio-demographic characteristics
were presented in Table 1.

Medication Adherence

Self-reported adherence was calculated as the
mean scores of patients’ knowledge of the
benefits of taking the drugs, adherence to the



specific timing for taking the medications
(medication schedule), and the number of
prescribed doses of medications missed.
Although, all the participants reported being
counseled on the benefits of ART and
medication adherence, including how to use
their medications before commencing ART. The
self-reported adherence to the specific timing for
taking the medications (medication schedule)
was 8.3%. The self-reported adherence to the
prescribed doses of medications extrapolated by
the response to taking drug yesterday
irrespective of the specific timing of the dosing
was 400 (100%). Of the 400 participants, 380
(95.0 %) reported knowing the benefits of
antiretroviral therapy, 13 (3.3 %) reported not
knowing the benefits of ART, while 93(23.3%)
respond neutrally. On assessing the participants’
knowledge of the benefits of ART, the majority
of the participants, 293 (73.3 %), who reported
knowing the benefits of ART responded
correctly that it causes suppression of the virus,
improvement of body’s immune system,
prolongation life and improvement of quality of
life; 93 (23.3%) did not respond at all, while 13
(3.3 %) responded incorrectly that ART is a cure
for HIV. The majority of the participants
acknowledged being provided information that
ARV drugs resistance could result from non-
adherence to medication but dealing with the
side effect of HIV medication can be stressful,
with 133 (33.3%) reported agreeing (Table 2).

Reasons for Adherence to Medication

Table 3 shows the responses to the reasons for
adherence with the percentage agreeing
recorded. Travelling or leave home is a major
factor in non-adherence to medication, with
56.7% agreeing to the fact that they forgot to
bring along their drugs when they travelled or
leave home. But it is a difficult to adherence to
medication every day, with 66.7% reported that
taking drugs every day is a real inconvenience
and it is a form of hassle. The good news is that
95.0% agree that by staying on medication, they
can prevent from getting sick. (Table 3)

Discussion

Adherence to effective antiretroviral therapy
has been strongly correlated with HIV viral
suppression, reduced rates of resistance, an
increase in survival, and improved quality of
life. Adherence is the cornerstone to achieving
the optimal goals of ART, and it poses a great
threat to treatment success [6]. In this study, the
mean self-reported adherence of ART was
somewhat lower than what was reported in other
studies conducted in similar settings in Africa
but was slightly higher than self-reported
adherence reported among ART patients in a
study conducted in a similar HIV treatment
center in Nigeria [20].

Nevertheless, the majority of the study
participants reported over 80% adherence in the
last one month prior to the study compared to
these previous studies,[20] but the adherence
rate required for antiretroviral therapy to achieve
optimal long-term benefits is more than 95%.
Though the study reported a high level of
knowledge about the benefits of ART and
consequences of non-adherence among the study
participants, the educational status of the
patients was not associated with poor adherence,
and this is consistent with a previous study in
Nigeria.[20] The study also reported that good
interpersonal relationships existed between the
healthcare providers and the patients, and this
can be very vital in achieving a good knowledge
of ART, improving patients’ self-efficacy and
confidence in the healthcare system, among
other benefits [21].

Achieving this high level of knowledge can
be attributed to the good interpersonal
relationship,  pretreatment, and  ongoing
adherence counselling and education, which
should be sustained for the optimal goal of ART
[22]. Patients’ medication adherence may also be
influenced by their disease experiences.
However, very little is known about how disease
severity affects patients’ beliefs about disease
and medications and patients’ medication-taking
behaviors.



Perceived susceptibility and severity of the
disease and perceived benefits and barriers of the
treatment are related to similarly worded
questions about the risks of non-adherence and
benefits of adherence. This leads to a possible
explanation that the degree to which a patient
feels threatened by an aggravation of HIV
infection is conditional upon whether or not they
take their medications. Perceived susceptibility
may be highly correlated with the perceived
effectiveness (i.e., perceived benefit) of the
treatment. For example, a patient who believes
that his medications are highly effective is more
likely to believe that he is at lower risk of
complications as long as he takes his
medications as prescribed and that he is at higher
risk if he does not take his medications as
prescribed. Inconsistent with the literature, self-
reported medication adherence was quite high in
our study patients: 100% had perfect adherence
during the past day. Results also revealed that
some patients (6.7%) purposefully stopped
taking their HIV medications and the most
common reason for intentional non-adherence
was the intolerable side effects of the
medication.

The advent of highly active antiretroviral
therapy (HAART) means that more HIV patients
need to take multiple medications for longer
periods [3, 27]. But with the introduction of a
combination regimen, it is expected this should
improve adherence. In addition, many anti-
retroviral may have adverse effects, rigorous
dosage and administration requirements, be
associated with numerous drug interactions [24,
25]. Since symptoms can vary greatly in
frequency and severity among HIV patients [23],
there is likely to be considerable variability
amongst HIV patients’ perceptions of disease
severity and progression as well as perceived
benefits. Medication adherence increased as
patients’ disease severity increased when
regimen complexity was controlled. The trend
was more significant between asymptomatic
patients (stage A) and symptomatic patients
(stage B and C). Although one might expect less

adherence in patients with more advanced HIV
disease because of their increased medication
needs and decreased level of physical
functioning, this is often not the case. Patients
who have experienced more disease symptoms
are likely to have higher medication adherence.
They may feel a higher risk of complications or
have more experience in coping with the barriers
of the treatment (e.g., side effects) compared to
patients in the early stages of the disease.

Regimen complexity was found not a
significant predictor of medication adherence.
However, many studies have indicated that
medication adherence is strongly associated with
regimen complexity [26, 27, 28].

In this study, regimen complexity was
calculated based on the number of daily doses.
Complexity may actually be influenced by other
issues, such as the timing of the doses. For
example, having to take five medications that are
all taken at the same dosing interval (e.g., three
times a day) may be easier than taking one
medication twice daily, along with another
medication dosed three times a day and a third
drug dosed four times a day. Finally, all
demographic characteristics of the patients (age,
race, gender, income, education) were not
significant predictors of adherence.

Conclusion

The study reported a relatively poor
medication adherence level despite the
adherence intervention, compared to the desired
adherence level of > 95% required to achieve
optimal long-term benefits of ART. The
employment status of the patients was associated
with poor adherence, unlike the educational
status. The major risk factors for non-adherence
to medication reported in this study were busy at
work or school, forgetfulness, fasting, and
travelling away from home. These factors should
be considered when designing and implementing
adherence interventions. Patients' medication-
taking behaviors can be improved, and the
optimal treatment outcomes could be achieved
by targeting issues specific to the individual



patient, enhancing the relationship between
patients and health care providers, and helping
patients understand the negative consequences
of poor adherence. Intensive adherence
counseling should be provided to all patients

before initiation of antiretroviral therapy. Health
care providers must identify possible barriers to
adherence at the earliest and provide appropriate
solutions.

Table 1. Distribution of the Socio-Demographic Characteristics of the Study Participants

S/N | Variables Characteristics Frequency Percentage (%)
1 Gender Male 253 63.3
Female 147 36.7
2 Age 20-30 65 16.3
31-40 192 48.0
>40 143 35.7
3 Educational Level Iliterate 57 14.3
Islamic School 11 2.7
Primary 67 16.7
Secondary 213 53.3
University and above | 47 11.7
4 Occupation Unemployed 100 25.0
Self —-Employed 211 52.7
Employed 89 22.3
5 Family Type Living alone 133 33.3
Nuclear 179 44.7
Extended 57 14.3
Unknown 31 7.7
6 Locality Rural 135 33.7
Urban 265 66.3
7 Distance from Clinic (Km) | 50-200 7 1.7
200400 23 5.7
>400 370 92.6
Table 2. Respondents’ Responses to Medication Adherence
S/IN | Characteristics Disagree (f/%) | Neutral (f/%) | Agree (f/%)
1 Compared to other illnesses, HIV/AIDS 320/80.0 60/15.0 20/5.0
is NOT very serious
2 If I do NOT take my HIV medications as | 20/5.0 33/8.3 347/86.7
prescribed, | will become very sick
3 If | take my HIV medications as 293/73.3 93/23.3 13/3.3
prescribed, | will still become very sick
4 Taking HIV medications as prescribed 13/3.3 93/23.3 293/73.3
can prolong my life.
5 Taking HIV medications interferes a 93/23.3 200/50.0 107/26.7
great deal with my normal activities.




7 Taking HIV medications exactly as 13/3.3 2716.7 360/90.0
prescribed decreases the chances of my
illness getting worse
8 HIV medications cause annoying side 87/21.7 213/53.3 300/25.0
effects
9 Taking HIV medications or having side 87121.7 187/46.7 127/31.7
effects from them has made me feel more
nervous or depressed than usual.
10 | Dealing with the side effects of HIV 93/23.3 173/43.3 133/33.3
medications is stressful
11 | The HIV medications that I’m taking will | 13/3.3 93/23.3 293/73.3
improve my health (i.e raise immune
system, cause weight gain, etc.).
13 | It is difficult to follow doctors’ 293/73.3 0/0 107/26.7
instructions on HIV medications
Table 3. Respondents’ Reasons for Adherence to ARV (N=400)
SI/N | Characteristics Frequency (N) | Percentage (%)
1 Do you sometimes forget to take your [health concern] 200 50.0
pills?
2 Were there any days when you did not take your [health | 27 6.7
concern] medicine?
3 Have you ever cut back or stopped taking your 373 93.3
medication without telling your doctor, because you felt
worse when you took it?
4 When you travel or leave home, do you sometimes forget | 227 56.7
to bring along your [health concern] medication?
5 Did you take your [health concern] medicine yesterday? | 400 100.0
6 When you feel like your [health concern] is under 20 5.0
control, do you sometimes stop taking your medicine?
7 Taking medication every day is a real inconvenience for | 267 66.7
some people. Do you ever feel hassled
8 Are you careless at times about taking your medication 13 3.3
9 When you feel better, do you sometimes stop your 20 5.0
medication
10 Sometimes if you feel worse when you take the 27 6.7
medicine, do you stop taking it?
11 Medication makes me feel tired and sluggish 27 6.7
12 My thoughts are clearer on medication 133 33.3
13 By staying on medication, | can prevent getting sick 380 95.0
14 | feel weird, like a ‘zombie’, on medication 387 96.7
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