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ABSTRACT

Background: Antiretroviral therapy (ART) adherence remains crucial to
achieving therapeutic success in the management of HIV infection.

Objective: To explore the patterns of ART adherence, assess the factors
influencing ART adherence and identify effective interventions geared
towards improving ART adherence among adult people living with HIV
(PLHIV) in Nigeria.

Methods: An explorative descriptive literature review was done to
identify relevant information according to the study objectives. An ART
adherence framework was adapted from Wekesa and Sabate to analyse
the factors influencing adherence.

Findings: A wide variation of ART adherence rates (14.9% to >95%) was
observed in the studies conducted in Nigeria. Evident factors influencing
ART adherence identified were forgetfulness, financial problems, stigma
and discrimination, social support, availability of ART drugs, complexity of
drug regimen, drug side effects and aspects of access to ART such as cost
and distance. Relevant adherence intervention strategies were identified
and included: enhanced counselling, peer support, communication
technology (SMS), fixed dose combination and home-based care.

Conclusions: Multiple interacting factors affect ART adherence among
PLHIV. Furthermore, from study findings, major research gaps were
identified such as lack of studies in PLHIV sub-populations (e.g. men who
have sex with men and elderly PLHIV), cost analysis studies on adherence
interventions and studies assessing long-term adherence.

Recommendations: Need for further research in highlighted areas,
adoption of outlined interventions, and expanded funding for constant
supply of ART drugs and subsidization of ART-related services.

Key words: Adherence, adherence factors, antiretroviral therapy,

adherence intervention strategies, people living with HIV, Nigeria

Word Count: 12,970
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INTRODUCTION

The Human Immunodeficiency Virus (HIV) epidemic remains a significant
global threat and sub-Sahara Africa (SSA) accounts for the highest global
HIV infection burden of about 71% of all people living with HIV (PLHIV)
[1]. Nigeria has an estimated 3.2 million people infected with HIV and
accounts for the second highest burden of HIV globally after South Africa
[2]. Over the past nine years, trend analyses of HIV prevalence from
national sentinel surveillance data indicate that the HIV epidemic is
stabilizing at about 4% [2].

With the advent and global scale-up of antiretroviral therapy (ART), and
in cases where there is good access and tolerance to treatment, PLHIV
can survive for many years, living healthy normal lives. Nevertheless,
PLHIV thus require lifelong ART and ancillary care which in ‘real-life’
situations is often complicated with multiple challenges related to factors
such as access to healthcare services, social insecurity, religious beliefs,
and stigma and discrimination, to mention a few. These potentially result
in a broad range of adverse treatment outcomes in PLHIV.

The benefits of ART cannot be over-emphasized. ART leads to a reduction
in viral load, which aids immune reconstitution and significant clinical
improvement, reduces the risks of opportunistic infections (OIs), lowers
mortality rates and also improves the quality of life (QOL) of PLHIV [3-6].
Recently, the “treatment as prevention (TasP)” approach using ART in
PLHIV to prevent transmission to uninfected partners is increasingly
acknowledged and being adopted as a preventive strategy in the global
HIV response [7-8].

Available evidence over the past decades shows that adherence to ART
regimens is central to the success of the therapeutic management of HIV
infection [9-10]. Poor adherence has implications for both individual and
public health. These include treatment failure, disease progression,
morbidity and mortality, increased risk of drug resistance and higher risks
of HIV transmission (including drug resistant HIV strains) [11-12]. This
causes huge financial and economic losses at individual, family,
community and country levels [12-13].

This thesis aims to explore the patterns of ART adherence, assess the
factors influencing adherence and identify effective responses to
associated adherence challenges among PLHIV in Nigeria. Findings from
this study will be used to propose recommendations regarding potentially
relevant strategies for improving adherence among PLHIV in Nigeria.



CHAPTER 1. Background Information

1.1 Geography and Population

Nigeria is situated in West Africa bordering between Benin Republic to the
west, Cameroun and the Republic of Chad to the east, the Niger Republic
to the north and in the south by the Atlantic Ocean. Nigeria occupies a
total surface area of 923,768 square kilometres [14]. The 2006 Census
reported a population figure of 140,431,790 and a growth rate of 3.2%
[14]. Current estimations show that Nigeria is the most populous African
country with over 177 million people [2,15].

1.2. Socio-demographic Overview

Nigeria is made up of 36 states and the Federal Capital Territory (FCT).
The states comprise of 774 local government areas [14]. Nigeria is
divided into six geopolitical zones (see Figure 1). These include: North
East, North West, North Central, South West, South East and South South
[14]. There are over 374 ethnic groups in Nigeria with three major tribes:
Yoruba (SW), Hausa (North) and Igbo (SE) [14]. Languages spoken
include English (official language),
Hausa, Yoruba and Igbo and over
500 other indigenous languages
[14]. About 50% of the population
live in urban areas with an
urbanization growth rate estimated
at 3.75% [17]. The predominant
religions are Christianity, Islam and
indigenous traditional religions.

ZONES
South West Zone
South East Zone
North West Zone
North East Zone
North Central Zone
South South Zone

iFigure 1. Nigeria Geopolitical Zones [16]

1.3. Socio-economic Overview
Nigeria is a lower-middle income country [18]. Despite the country’s
immense natural resources, over 54% of the population live below the
international poverty line [17]. Total adult literacy level is 51.1% [17].
Recent data from the World Bank shows that Nigeria has a Gross
Domestic Product per Capita of $3,005.5 [19] and GINI index of 48.8
[20]. Nigeria is currently ranked 156 out of 169 on the Human
Development Index (HDI) [21]. Gender inequality issues are still
predominant in Nigeria [22].

1.4. Health Situation

Nigeria still has poor health status indicators (see Annex 1) which has
been described as, “one of the worst in world” [23]. Over the years,
Nigeria has made little and slow progress towards reaching both national



targets and agreed international standards (e.g. millennium development
goals) [2]. Communicable diseases (infectious diseases and vaccine
preventable diseases) still remain the leading cause of morbidity and
mortality [23]. Furthermore, there is a rising burden of noncommunicable
diseases (NCD) in the Nigerian populace [23].

1.5. Health System

The Nigerian health system is composed of public and private sectors, and
the provision of health care is delivered via the functions of the three tiers
of the Nigerian government: the local government is responsible for the
primary health care system. The state and federal government are
responsible for secondary (district/general hospitals- first level of
speciality care) and tertiary (specialist and teaching hospitals) care. The
total expenditure on health (as percentage of Gross Domestic Product) is
6.1% [24]. To date, the National Health Insurance Scheme (NHIS) covers
less than 5% of the national population, mostly civil servants employed in
government parastatals living in urban areas [25]. Community-based
health insurance is in the elementary stages and has been implemented
in only a few states (Lagos, Kwara and Anambra) [26]. Private
expenditure on health constitutes 68.2% of the total health expenditure
and of this, 95.7% is out-of-pocket [24]. Private health care providers
constitute more than 70% of the health care system [27] and public-
private partnership is still in its early development stages.

1.6. HIV Epidemic in Nigeria

Nigeria has a generalized HIV epidemic [2]. The first case of AIDS was
reported in 1986. Since then the prevalence of HIV rose significantly from
1.8% in 1991 to about 5.8% in 2001. Subsequent HIV sentinel surveys
showed a decline in prevalence from 5.0% in 2003 to 4.4% in 2005 and
4.1% in 2010. The current HIV prevalence as derived from the National
HIV/AIDS and Reproductive Health Survey (2012 NARHS plus II) is 3.4%
[28]. Trends from NARHS show that the HIV epidemic is reversing (HIV
prevalence from 2007 NARHS was 3.6%) [2].

There is a wide variation in HIV prevalence at regional and state levels
with the South South zone accounting for the highest HIV prevalence of
5.5% and the South East, 1.8%. Rivers state had the highest prevalence
of 15.2% while Ekiti State had the lowest prevalence of 0.2%. HIV
prevalence in rural areas has been reported to be higher than in urban
areas (4 vs. 3%) [2]. HIV prevalence among key populations in Nigeria is
significantly higher than in the general population and they have been
reported to contribute to a significant proportion (about 23%) of new HIV



infections [2]. An estimate of 220,394 new infections occurred in 2013
and the number of AIDS-related death was 210,031 [2].

The main mode of transmission is via heterosexual sex. Nevertheless,
other modes of transmission include mother-to-child transmission and
transfusion of infected blood and blood products [2]. Key drivers of the
HIV epidemic in Nigeria have been outlined and these include: multiple
concurrent sexual partnerships, transactional and intergenerational sex,
inadequate access to healthcare services, poor quality of healthcare
services, poverty, HIV-related stigma and discrimination and gender
inequality [2].

1.7. HIV Treatment and Care in Nigeria

Nigeria started the ART programme in 2002. The number of ART
programme sites has increased significantly over the years, from 190 in
2006 to 491 in 2012, and 820 in 2013 [2,29], covering the 36 states (and
the FCT) and encompassing all levels of care [2]. It is pertinent to
mention that ART services are mainly offered at secondary and tertiary
levels of care [2,30]. Not all PLHIV eligible for ART have access to
treatment [2,31]. Reports indicate that about 1,476,741 PLHIV require
anti-retroviral drugs [2]. However, less than a third of these are on
treatment [31].

The 2010-2015 National Strategic Plan (NSP) target is to ensure that at
least 80% of eligible PLHIV have access to comprehensive, quality HIV
and AIDS treatment and related care (such as prevention and treatment
of opportunistic infections) by 2015 [2]. The Presidential Comprehensive
Response Plan (PCRP) was developed recently to bridge existing gaps in
the slow progress in achieving the 2011 United Nations Political
Declaration on HIV and AIDS [2]. According to the global AIDS response
country progress report (GARPR) [2], this comprises mainly of “bridging
the funding resource gap and accelerating the implementation of key
interventions”.

The national guideline for the treatment and care of HIV was rolled out to
enhance all aspects of care such as: HIV and AIDS diagnosis, ART in
adults and adolescents, ART monitoring and follow-up, management of
co-infections (e.g. tuberculosis (TB)), adverse drug reaction and
complications, ART adherence, care and support and preventive
management (e.g. post-exposure prophylaxis, TB and OIs). While the
coverage of HIV services has slightly improved nationwide, persisting
challenges include- limited human and material capacity, poor linkage



from HCT sites, stock out of ART drugs, and reliance on external donor
funding are still evident and is extended to the general health system [2].

The National Agency for the Control of AIDS (NACA) provides the overall
national coordination on the HIV and AIDS response in Nigeria and utilizes
a multisectoral approach [2]. The state and local government area
responses are coordinated by State Action Committee on AIDS (SACA)
and Local Government Action Committee on AIDS (LACA) who interact
with the different ministries, private sector, civil society organizations
(including faith and community based organizations) and development
partners (local and international) [2].



CHAPTER 2. Overview, Problem statement, Justification,
Objectives and Methodology

This chapter presents a short overview on ART adherence, problem
statement and justification for the study, objectives and methodology.

2.1. Adherence: Definition, Concept and Terminology

Adherence can be explained as the extent to which a client who has
started treatment continues with the planned, instructed or agreed mode
of treatment under minimal supervision [32]. Furthermore, adherence to
an ART regimen involves different elements such as taking prescribed
drugs in the correct doses, at the right time, with the right dietary
instructions and complying with follow-up appointments. Past studies
have used varying definitions for ART adherence. Fogarty and colleagues
in a review reported that only few studies clearly defined adherence in
operational terms and many of the studies included in the review used
varying definitions and adherence levels [33].

WHO defined adherence as the “extent to which a person’s behaviour in
terms of taking medications, following a diet, and/or executing lifestyle
changes follows agreed or corresponds to recommendations from a health
care provider” [34]. Another definition by Weinreich and Bean [35] states
adherence as “a measure of completeness and consistency of drug
intake”. Jani [36] defined medication adherence in HIV infection/disease
as the “ability of the person living with HIV to be involved in choosing,
starting, managing and maintaining a combination medication regimen to
control viral replication and improve immune function”.

2.2. ART Adherence and Treatment Outcomes

The benefit of ART in the therapeutic management of HIV infection has
been documented over a broad range of ART regimen in various settings
[9,37-38]. As outlined previously, there is accumulating evidence on the
association between ART adherence and therapeutic success [9-13].
Furthermore, ART adherence has been demonstrated as a good predictor
of clinical outcome and survival in PLHIV [9]. Paterson and colleagues
indicated the relationship between ART adherence and virologic failure
(see Figure 2) [9]. Similarly, another study by Nachega et al.
demonstrated a linear dose-response relationship between adherence
levels and sustained viral suppression [39]. In all treatment failure-
related aspects, client adherence is most vital and modifiable [12,40].

Adherence levels of 95% or higher has been considered as a key factor to
ensure treatment effectiveness in the context of inducing viral



suppression, reducing the likelihood of drug resistance, disease
progression and death among PLHIV in many studies [9-13,40-42]. Other
studies indicate that virologic suppression is possible with lower levels of
adherence (<95%) when using some ART drugs such as boosted Protease
inhibitors (PI) and non-nucleoside reverse transcriptase inhibitors
(NNRTI) [12,43-44]. Nonetheless, high levels of adherence (=95%) have
been considered necessary in the early phases of ART [45-46].

100

80

60

40
21.7

20

0

90-94.9 80-89.9 70-79.9

Adherence, %

Figure 2. Relationship between Virological Failure and ART Adherence
Levels [9]

Patients with Virological
Failure, %

2.3. Problem Statement and Justification of Study

The HIV epidemic in Nigeria remains a significant national public health
threat. Despite the scale-up of ART services in the past decade, sub-
optimal adherence still poses a threat to achieving optimal treatment
outcomes. Findings from a retrospective review study conducted in
Nigeria in 2010 indicated adherence rates ranging from 44% to >95%
with a significant number of these studies reporting low adherence rates
in different parts of the country [47]. Data from the recent GARPR
document showed that in 2012, only 73.4% of PLHIV (adults and
children)! were on treatment 12 months after initiation of antiretroviral
therapy [2]. This is much lower compared to rates from Rwanda, a low-
income country, where 92.7% of PLHIV were still on treatment after 12-
36 months [48] and 95.3% after 12 months in Ghana [49].

There is also a growing concern on the rising numbers of PLHIV on
second-line drugs in Nigeria [40]. This is worrying in view of the high cost
implication and limited available options for second-line and third-line ART
drugs in Nigeria and other SSA countries [40,50-51]. Furthermore, recent

! Disaggregated data not available from report



reports indicate that the availability of third-line drugs and salvage
therapy for treatment failure is virtually non-existent in Nigeria [52]. The
relevance of ART adherence to the reduction of HIV transmission via TasP
approaches among PLHIV in Nigeria and globally cannot be ignored.
Accumulating research has shown that optimal adherence is central to the
success of TasP [53].

Adherence has been reported to be a determinant of treatment and
virological failure and this significantly contributes to mortality and
morbidity (including opportunistic infections) in PLHIV on ART [9,42,54-
55]. Between 2008 and 2012, the number of AIDS-related deaths and
new infections has increased (see Annex 2) [29]. According to the
UNAIDS GAP report [31], Nigeria accounted for the highest number of
AIDS-related deaths globally (14%) in 2013. Furthermore, while AIDS-
related mortality is decreasing in other SSA countries, there has been no
decline in AIDS-related death over the past 9 years (since 2005) in
Nigeria [31]. This has been attributed partly to limited access of PLHIV to
ART. Nonetheless, data from large ART program studies conducted have
shown that poor adherence, poor retention and high numbers of clients
loss-to-follow-up (LTFU) in ART programs may be responsible for the
dismal health outcomes among PLHIV in Nigeria [56-58]. Similar findings
have been reported in other studies from national HIV programs showing
high levels of attrition among PLHIV in ART programs [59].

Despite past studies showing that adherence may be better in developing
countries compared to developed countries [60], there are still concerns
about the maintenance of long-term adherence in PLHIV as this may
wane and not persist over time [12,61]. To my knowledge, only one study
[47]% done in 2010 has reviewed ART adherence studies among PLHIV in
Nigeria. Thus, new evidence on the current patterns and responses to
ART adherence among PLHIV in Nigeria may be needed.

2.4. Objectives

2.4.1. General Objective

This study seeks to explore the patterns of ART adherence among adult
PLHIV in Nigeria, assess the factors that influence ART adherence and
identify effective interventions directed towards improving ART
adherence, in order to inform and make appropriate recommendations to

2 Retrospective literature review of Nigerian studies done between 2002-2009
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improve policy, planning and implementation towards enhancing
treatment outcomes, QOL and reducing HIV transmission.

2.4.2. Specific Objectives

1. To describe the patterns of ART adherence in Nigeria.

2. To identify and assess the factors that influence ART adherence in
Nigeria.

3. To identify effective ART adherence interventions to improve ART
adherence among PLHIV.

4. To make recommendations for ART adherence improvement among
PLHIV in Nigeria.

2.5. Methodology
This thesis is an explorative descriptive literature study of adherence to
ART among adult PLHIV in Nigeria.

2.5.1. Search Strategy and Keywords

Published and unpublished, peer-reviewed and grey literature will be
obtained via databases (MEDLINE, EMBASE), search engines (PubMed,
Scopus, Google Scholar), and relevant websites (UNAIDS, WHO, Global
Fund, UNICEF).

Keywords, texts and MeSH terms used were: (adult) AND (antiretroviral
OR antiretroviral therapy OR antiretroviral therapy, highly active OR ARV
OR HIV OR human immunodeficiency virus OR acquired immunodeficiency
syndrome OR AIDS) AND (adheren* OR complian* OR patient compliance
OR medication adherence) OR (retention OR loss to follow up OR attrition)
AND (intervention) AND (nigeria, sub-Sahara Africa, low and middle-
income countries).

2.5.2. Inclusion and Exclusion Criteria

Studies done from the year 2004 to date were included in this literature
study. Other relevant articles or studies before 2004 were included
incidentally based on relevance to the study topic. Studies were limited to
those in English.

2.6. Framework for ART Adherence

For the purpose of exploring factors influencing ART adherence, a
conceptual framework was adapted from Wekesa [62] outlining the
factors - individual, community/socioeconomic, medication and structural-
influencing ART adherence among PLHIV in SSA (see Figure 3). The
framework was chosen because it provides a biosocial approach to



exploring factors influencing adherence. It emphasizes the dynamic
interaction between the clinical and social processes influencing
adherence and the outcomes of these interactions over time.

The framework posits the concept that ART adherence is founded on
multi-level interactions between individual and non-individual (social or
community, structural and medication) factors and emphasizes the idea
that adherence is not exclusively determined by the individual but as a
result of complex interaction between these factors and specific
circumstantial processes. The components of the framework are not seen
as mutually exclusive, but as linked and mutually reinforcing in some
situations. Furthermore, similar models have been used in other studies
to explore the factors influencing adherence [41,63].

The original framework did not explore how condition-related factors
specifically affect adherence in the context of severity of HIV symptoms,
HIV disease staging, HIV-related disabilities and comorbidities (e.qg.
noncommunicable diseases and mental health disorders); therefore this
was borrowed from Sabate [34] and included in the framework.
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Condition (HIV)-Related Factors
Severity of HIV infection (WHO-
clinical staging) & rate of progression
Severity of symptoms

HIV-related disability

HIV Comorbidities (Mental,
Neurological and Substance Use
Disorders, Noncommunicable
diseases)

Medication-Related Factors
Complexity of drug regimen (pill burden,
dosing frequency & treatment fatigue)
ART drug side effect

Dietary restrictions

Individual/ Client-Related Factors
Sociodemographic indices (age, sex,
education, marital status, occupation,
income & poverty)

Attitudes and beliefs (including treatment
beliefs)

Perceived wellbeing (with cessation of
symptoms)

Disclosure

Forgetfulness

|

ADHERENCE

Figure 3. Adapted Framework on ART Adherence [34,62]
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Social/ Community-Related Factors
Stigma and discrimination

Social support and networks

Religion

Beliefs & preference for traditional
medicine and alternative treatment
Financial problems

Gender issues

Health/ Treatment OQutcome
Viral Load

CD4 Cell Count

Drug Resistance

HIV transmission

Health status/Quality of Life

Health System-Related & Structural Factors
Quality & Provision of care

Patient-Provider Relationship

Provision of Privacy

Waiting time & follow-up appointment

Staff skills/ inadequately trained health

workers,

Inadequate counselling and follow-up schedules
Limited availability and accessibility of ART drugs
and ART-related (ancillary) services
Poor access to care facilities (distance to health
facility, cost)




CHAPTER 3. Patterns of ART Adherence in Nigeria

This chapter gives an overview of the national guidelines on ART in
Nigeria, adherence measurement approaches and describes the patterns
of ART adherence from studies identified in Nigeria.

3.1. National Guidelines on ART in Nigeria

ART involves the use of a combined regimen of 3 (or more) ARV drugs.
Combined drug regimens can inhibit viral replication by acting at different
points and/or via different mechanisms in the HIV life cycle [64-65]
resulting in significant suppression of viral load and improved clinical
outcomes.

The national guideline [64] states the following as preferred options for
first-line ART regimen in ART naive adults:

i. Zidovudine (AZT) + Lamivudine (3TC) + Efavirenz (EFV)
ii. AZT + 3TC + Nevirapine (NVP)
iii. Tenofovir (TDF) + 3TC or Emtricitabine (FTC) + EFV
iv. ~TDF + 3TC or FTC + NVP

Furthermore, there are specific and varying recommendations for various
patient categories and clinical conditions e.g. second-line ART regimen,
pregnancy, TB and/or HBV co-infection, ART naive women of childbearing
age, ARV-exposed women for PMTCT and renal failure. These guidelines
are in accordance with the WHO guidelines. Nevertheless, it is crucial to
mention that Nigeria has not yet adopted the Ilatest WHO
recommendation [66] on the CD4 cell count eligibility criteria of <500
cells/mm? for ART initiation.

3.2. Measurement of Adherence

Across a broad range of diseases, Berg and Arnsten [67], explained
medication adherence as an “individual, complex and dynamic behaviour”
that is often associated with difficulties and challenges in measurement.
Adequate monitoring through accurate measurements has been proposed
as vital in preventing adverse outcomes such as ART failure and the
development of drug resistance [68]. There are different approaches to
the measurement of ART adherence in PLHIV [11,33] and the broad range
of available methods complicates measurement [11,67], owing to the fact
that there is no standard approach (gold standard) for monitoring
adherence.

Annex 5 offers a detailed literature review on adherence measurement
methods in PLHIV. In summary, adherence measurement methods
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include self-reporting, pill count, pharmacy refill records, provider
estimation, electronic drug monitoring (EDM), biological markers and
therapeutic drug monitoring (TDM) [11,33,67]. Several approaches for
categorizing adherence measurement methods have been outlined in the
literature. Fogarty et al. [33] and Watt [69] described these methods as
subjective and objective approaches. Meanwhile, Garcia et al. [70]
categorized these approaches into two classes: (1) patient-derived
method e.qg. self-reporting (with the use of questionnaires and interviews)
and, (2) independent drug monitoring methods e.g. pill counts, pharmacy
refill records, medication event monitoring system (MEMS) or EDM, TDM.

A limitation of patient-derived method is the overestimation of adherence
[11,60,70-71]. Independent monitoring methods have been indicated to
be more accurate. Nonetheless, some limitations have been highlighted in
existing literature (see Annex 5).

3.3. Adherence Rates in Sub-Sahara Africa

Over the past years, a substantial nhumber of ART adherence studies
emerged from SSA. A possible explanation for this trend is the increase in
access to ART in these countries, that in addition harbours >70% of all
PLHIV on ART globally [72]. Research evidence from the SSA region has
shown varying rates in ART adherence based on the place, study timing
and quality (including methodology) [60,73]. Nevertheless, in SSA, the
level of adherence has been demonstrated to be higher than that found in
North America [60]. Mills et al. in a meta-analysis reported that a pooled
estimate of 77% PLHIV from SSA achieved adequate adherence as
compared to 55% of PLHIV in North American settings [60]. Consistent
findings of higher adherence have been reported in low-HDI countries
compared to high-HDI countries [73]. Furthermore, a recent meta-
analysis on self-reported adherence to ART in SSA also reported high
adherence rates [74].

3.4. Adherence Rates in Nigeria

ART adherence studies from Nigeria show mixed rates of adherence (see
Annex 3 for more detailed information and explanations), varying from
low (14.9%) to high adherence rates (=95%) among PLHIV [75-113].
Nwauche and colleagues [82] reported an adherence rate of 49.2%
among PLHIV in a subsidized ART program in the South South zone. Two
recent studies conducted in a rural district hospital [83] and tertiary
health facility [84] in the same zone reported adherence rates of 50.4%
and 59.9%. Other studies conducted in the same zone also demonstrated
low adherence rates [85-86]. In the South East zone, Okoronkwo et al.
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reported a very low adherence rate of 14.9% among respondents in their
study [75]. Another study also reported a low adherence rate of 24.7%
among study participants [76]. Nevertheless two studies from the same
zone reported higher adherence rates [77-78]. Two studies from the
South West zone reported adherence rates of 44% [89] and 46% [94]
among PLHIV in ART programs. Other studies from the same zone
reported rates ranging between 26.9%-95.5% (see Annex 3). Studies
conducted in the North West and North Central zones reported adherence
rates between 62% to >95% [100-113]. There was a lack of studies from
the North East zone.

Studies conducted among pregnant women reported adherence levels of
78.3% in the South East zone [79] and 80.6% in the South West zone
[95] respectively. Differences in the pattern of adherence rates was
observed in the geopolitical zones as some studies done in the South
West and South South zones reported much lower rates compared to
North West and North Central zones (see Annex 3). Majority of these
studies were cross-sectional studies with only few cohort studies done
[94,99-100,102]. Furthermore, in most of the studies, patient-derived
methods were utilized to assess adherence with only a few combining this
method with independent monitoring methods such as pill counts
[75,86,106], pharmacy refill [91-92,111] and biologic markers such as
viral load and CD4 cell counts [87,99,100,102].

Based on the observation that self-report was used in most of the
identified studies, the differences between studies could not have been
due to the measurement approach. Findings on adherence patterns
observed are comparable to rates from past systematic reviews and
meta-analysis on African studies. However, rates observed in some
studies [75-76] are much lower than that reported in meta-analysis
studies.
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CHAPTER 4. Factors influencing ART Adherence

This chapter identifies and outlines the factors influencing ART adherence
among PLHIV in Nigeria with the aid of the adapted conceptual
framework. The chapter is structured around the following groups of
factors derived from the framework: individual/client-related,
social/community-related, condition-related, medication-related, and
health system-related and structural factors.

4.1 Individual/Client-related Factors

4.1.1.Sociodemographic Indices

Age

Studies conducted in Nigeria have demonstrated a relationship between
age and ART adherence [58,76,98,108-110]. Uzochukwu et al. reported
that PLHIV over the age of 35 years were more likely to be adherent than
those younger than 35 years old [76]. This was consistent with findings
from a retrospective study of a large ART program cohort, which reported
that PLHIV younger than 35 years of age were at a higher risk of non-
adherence [58]. Furthermore, some of these studies reported a positive
correlation between older age and ART adherence [98,108-109].
However, several other Nigerian studies did not find any association
[84,89,105,113].

Sex

Studies from Nigeria on the relationship between sex and ART adherence
are inconclusive, as some studies found no association between clients
being male or female and adherence [86,89,105], while those that have
reported an association show contradicting findings [58,75-76,108-
109,111].

Education

Some Nigerian studies have shown that education level is associated with
adherence [76,79,82,86,89,104-106], either positively or negatively.
Pennap et al. reported that adherence was higher among literate clients
[105]. Consistent findings have also been reported in other studies
demonstrating low educational status to be associated with non-
adherence [79,82,86,106]. Other studies have shown a negative
association between educational level and adherence [76]. However,
some studies did not find any association between adherence and
educational status [84,87,111,113]. Education has furthermore been
reported to have a significant effect on other factors associated with ART
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adherence [75-76]. For example, clients who were highly educated had
the tendency to be non-adherent due to busy schedules [75].

Marital status

Studies investigating the relationship between ART adherence and marital
status have demonstrated a positive association [82,95,105], while other
studies have not found any association [75,84,89,113]. Consistent
findings on non-association have also been reported in other studies from
SSA [114-115]. Furthermore, a study conducted in Uganda showed a
negative association between marital status and ART adherence [116].

Occupation, income and poverty

Some studies from Nigeria have reported an association between
occupation, higher income and increased adherence [82,89].
Nevertheless, other studies have not found any association [86]. A recent
systematic review on the effect of employment status on ART adherence
showed employment to favour ART adherence [117]. Conversely, poverty
(often linked to unemployment) has been shown to significantly and
adversely influence adherence over time [47,86]. This could result in
client being unable to pay for food, transportation to healthcare facilities
or for other HIV-related treatment expenses.

4.1.2.HIV and ART-related Knowledge, Attitudes and Belief

Knowledge, beliefs and perception of HIV and ART are critical in ensuring
good adherence in PLHIV. Studies from Nigeria [77,87,92,95,98,105,108]
and SSA [41,60,118] have demonstrated that beliefs of illness, efficacy of
treatment regimens and the knowledge of the consequences of non-/poor
adherence significantly influence adherence. Olowookere et al. reported in
a Nigerian cross-sectional study that more than a third of respondents
had a negative attitude toward ART as a result of doubts about their HIV
status [92]. Similar findings from another study done in South Africa
indicated that study participants (PLHIV) stopped taking their medications
due to non-acceptance of their HIV status and belief in the non-existence
of HIV [119]. Furthermore, one third of the respondents in the study
conducted by Olowookere et al. were of the view that lifetime ART will
consequently lead to fatigue [92]. Other studies from Tanzania [120] and
South Africa [121] have also reported that PLHIV stopped taking their
medication due to ideas that ART is dangerous and not helpful.

4.1.3.Perceived Health Status or Wellbeing and Cessation of Symptoms
Studies from Nigeria have shown that associated improvement in health

of PLHIV after initiating ART motivates, improves and sustains adherence
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[83-84]. Oku et al. reported that PLHIV who perceive that their health
status improved after initiating ART, were more likely to be adherent
compared to those who did not observe any improvements [83-84]. This
is in keeping with findings from other studies done in South Africa [119]
and Zambia [122]. However, other Nigerian studies have reported that
ART adherence declines after recovery [79,91,97,111]. In a particular
study, some PLHIV reverted to alternative medicine after initial recovery
out of desperation for a permanent cure of HIV infection [94].

4.1.4.Disclosure of HIV Status

Non-disclosure of HIV status can be a barrier to ART adherence. PLHIV
often experience fear in disclosing their HIV status to their sexual
partners, spouses, friends and family members, and this has been
associated with poor adherence [63,79,91,97,108-109,112,119]. This
occurs as a result of the direct and indirect consequences of the stigma
and discrimination attached to HIV infection [123-124], as stigma has
been shown to be a major barrier to disclosure among PLHIV in Nigeria
[47,76,92,97]. Studies from SSA also indicate that non-disclosure is
associated with inadequate social support [125-126] and this can affect
adherence. Conversely, in Nigeria, studies have demonstrated that
disclosure of HIV status to partners/spouse and/or family members is
associated with good adherence [56,108] and this is consistent with
findings from studies done in other SSA countries [122,127-128].
Furthermore, disclosure has been found to stimulate social support, which
in turn is associated with good ART adherence [95,126,129-130].

4.1.6.Forgetfulness

Forgetfulness has been consistently cited as a reason for suboptimal
adherence in numerous studies [47,75-77,79,83-85,88,91,98,104-
105,107,113]. This has been linked to busy schedules [75-76], cognitive
impairment related to psychological comorbidities [101,107] and older
age [75].

4.2. Social/Community-related Factors

4.2.1.Stigma and Discrimination

There is strong evidence that stigma and discrimination influence ART
adherence [47,60,129,131]. PLHIV can experience stigma and
discrimination both in communities and healthcare facilities [131]. In
addition, they tend to experience different forms of stigma, which can
take the form of public attitude stigma, disclosure stigma, personalized
stigma, negative self-image stigma [97] and provider stigma [132-134].
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As outlined previously, stigma and discrimination can affect adherence
through multiple pathways such as through non-disclosure of HIV status
[123-124] and through its effect on adaptive coping and social support
[131]. Furthermore, consequences of stigma on mental wellbeing have
been established as a barrier to ART adherence [135]. Findings from the
2011 Nigerian HIV-Stigma index study indicate that HIV-related stigma is
still highly prevalent [136]. Studies from Nigeria have consistently
indicated that stigma is a barrier to optimal ART adherence
[47,76,86,90,92,94,97,103,106,113,137].

Evidence from Nigeria indicate that PLHIV sometimes spend considerable
time travelling to distant facilities in order to avoid being seen going for
treatment in their immediate environment or communities as a result of
HIV-associated stigma [77,138]. In addition, PLHIV often miss
medications or timely administration of medications especially when in
public places in order to avoid being seen as taking HIV-related
medication [95]. Sekoni et al. reported that in Nigeria, disclosure on HIV
status was limited to family members [97]. This is similar to findings from
Kenya [123] and Zambia [139], where PLHIV carefully confined the
disclosure of their status to selected people for the fear of stigma,
discrimination and abandonment.

4.2.2.5ocial Support

There is overwhelming evidence supporting the importance of social
support in achieving optimal ART adherence [88-90,95-96,98]. Family
and community members can either facilitate adherence through
providing treatment-related support or as a barrier through stigmatizing
PLHIV [90,127,140]. Even in situations where PLHIV are faced with
numerous challenges, PLHIV are at a better chance of adhering to their
treatment requirements when there is an existing (family and/or
community) support structure [120]. Studies from Nigeria have shown
that PLHIV with some form of social support from family members or
those accessing social support groups were more adherent to treatment
compared to PLHIV who did not have access to any form of social support
[89-90]. This is consistent with findings from other studies from South
Africa [129-130] and Ethiopia [141].

4.2.3.Religion

Religious beliefs and practices have been indicated to influence adherence
[108,142]. Religious fasting has been indicated in some Nigerian studies
to negatively affect ART adherence [91,108]. Nevertheless, a study
demonstrated high adherence rates among Muslims during the Ramadan
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fasting period [102]. PLHIV often times are non-adherent due to religious
commitments and situations where they avoid being seen taking
medication, such as in religious gatherings [83,91,103].

4.2.4.Traditional Medicine and Alternative Treatment

There is accumulating evidence that there is a high prevalence of the use
of complimentary and alternative medicine among PLHIV in Nigeria [143].
In some cases, PLHIV often assess both ART facilities and traditional
healers and consequently stop taking ART medication [83]. Other studies
reported that clients often default from treatment after feeling better and
seek help from traditional and faith healers [94]. In line with the above,
two Nigerian studies by Oku et al., reported a positive association
between medication adherence and non-use of herbal medicines [83-84].
Similar findings have also been reported in other Nigerian studies
[80,88,106] and a study conducted in South Africa [129].

4.2.5.Financial Problems

Financial constraints have been documented over time as a significant
factor affecting ART in Nigeria [76,82-84,86,93]. Oku et al. [84-85]
reported that despite ART being offered free of charge, user fees were
often required and necessary at healthcare facilities for other treatment
related-issues such as laboratory investigations, treatment of OIs and
registration (opening of folders). In the same study, it was demonstrated
that payment for ART services significantly decreased ART adherence.

4.2.6.Gender Issues

Gender inequality has been reported to negatively influence ART
adherence, this especially affects women as they mostly suffer the
consequences of inequality [125]. This is consistent with studies in three
SSA countries (Botswana, Tanzania and Uganda) conducted by Hardon et
al. where men were reported to have restricted the access of women to
ART programs [41]. Studies from Nigeria show that women sometimes
face challenges regarding adherence in cases when they have to perform
traditional rituals such as widowhood rites [94].

Studies conducted among pregnant women [144] and non-pregnant
women living with HIV [145] in Nigeria revealed that disclosure of status
potentially stimulated intimate partner violence (IPV) and this can
negatively influence adherence. Similar findings have been observed in
other studies from Kenya [146], Tanzania [147] and Uganda [148], while
other studies have not seen any association [149-150].
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4.3. Condition (HIV)-related Factors

4.3.1.Severity of HIV Infection (WHO-clinical staging) and Rate of
Progression

There are indications from studies conducted in Nigeria that the severity
of HIV infection affects adherence in the context of LTFU and attrition
from ART programs [56-58]. Charurat and colleagues demonstrated that
PLHIV with CD4 cell counts <100 cells/mm?3 and also those with CD4 cell
counts >350 cells/mm? were at a higher risk of LTFU [58]. Furthermore,
there were increased odds for poor adherence to ART in PLHIV with CD4
counts between 200-350 cells/mm® (OR 1.18, 95%, CI 1.06-1.32, p
.003) and those with >350 cells/mm?® (OR 1.25, 95%, CI: 1.05-1.49,
p.01) [58]. Similar findings were also reported in PLHIV with low CD4 cell
counts and detectable viral load [57]. Odafe et al. reported that PLHIV
with advanced disease (WHO clinical stage III and IV) and CD4 cell counts
<200 cells/mm?® had a higher risk of attrition from ART [56]. Similar
findings were also highlighted in other studies from outside Nigeria [151-
153]. In addition, the presence of opportunistic infections has been shown
to negatively influence ART adherence [153-154].

4.3.2.Severity of Symptoms

HIV symptoms spanning from physical (fever, nausea) to psycho-
cognitive (depression, anxiety, concentration and problem solving
problems) domains have been reported to also influence adherence either
positively or negatively [34,155]. While some studies in Nigeria have
reported that the association between HIV symptoms and subsequent
improvement with ART enhances optimal adherence [83], there is
evidence that the severity of symptoms such as sleep quality and memory
functioning can negatively influence adherence [156-157].

4.3.3.HIV-related Disability

PLHIV have the potential of experiencing a wide range of disabilities
related to HIV infection [158]. This spans disabilities in body structure
and function to activity limitation and restriction in participating in usual
normal activities (according to the WHO International Classification of
Functioning, Disability and Health (ICF)) [158]. There is a dearth of
research from Nigeria on the association between HIV-related disabilities,
unrelated disabilities and ART adherence. Nevertheless, evidence from
other countries in SSA and in developing countries indicates that this can
negatively influence adherence [34,158-160]. This may also occur
through the effect of multiple factors such as lack of social support,
poverty, access to health facilities and stigma and discrimination [159-
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160].

4.3.4.HIV-Comorbidities

Chronic comorbidities (NCDs and mental health disorders) have been
shown to be highly prevalent among PLHIV [161-162]. HIV infection has
direct and indirect effects on multiple organ systems and is usually
associated with a diverse range of co-morbidities [161-163]. PLHIV have
been shown to have higher risks of developing NCDs as compared to HIV-
negative individuals, due to HIV infection itself, ART and in association
with improved survival and ageing [161,163-165]. Recent trends show
that a significant proportion of PLHIV who are on ART now die from non-
AIDS related causes as HIV-related mortality is on the decline [164].

Overwhelming evidence indicates that mental, neurological and substance
use (MNS) disorders are associated with poor and non-adherence [166-
168]. Few studies originating from Nigeria have shown that certain
psychological factors (e.g. depression) influence ART adherence [83-
85,88,96,101,107]. Olisah et al. reported that depressed PLHIV showed
significantly poorer adherence compared with controls [101]. Similar
findings were also reported in another study that found adherence to be
lower among PLHIV with alcohol use disorders (AUD) compared with
those without AUD [107]. Falang et al. demonstrated that non-alcohol
intake was a good predictor for good adherence among PLHIV in their
study [108]. Another study by Farley et al. reported that elevated CES-D?3
was associated with poor adherence. However, there was no association
between AUDIT* scores and adherence [112]. Adewuya and colleagues
also reported that psychological distress was associated with lower
medication adherence among PLHIV [96].

Chronic comorbidities in PLHIV can influence adherence in many domains.
This includes associated disabilities [158], polypharmacy [169-171],
double stigma and most especially when these conditions are
undiagnosed or effective treatment is unavailable [159].

4.4. Medication-related Factors

4.4.1.Complexity of Drug Regimen (pill burden, dosing frequency)
The complexity of drug regimen has been shown to influence adherence

3 Centre for Epidemiologic Studies Depression Scale (CES-D) is a 20-item self-report measure
screening tool for depression (has good specificity, sensitivity and high internal consistency)

4 Alcohol Use Disorders Identification Test (AUDIT) is a 10-question screening test/tool for harmful
alcohol consumption (developed by the World Health Organization)
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among PLHIV [172-174] as this can lead to pill or treatment fatigue. Oku
et al. in two recent Nigerian studies reported that pill burden had a
significant negative influence on adherence [83-84]. PLHIV who were on
more than two pills were found less likely to be adherent to ART.
Consistent findings have also been demonstrated in other studies and
reviews conducted in Nigeria [47,82,108]. A study conducted in Zambia
also reported that pill burden significantly affects ART adherence [122].
Furthermore, dosing schedules also influence adherence [175-176]. For
example, complex daily dosing schedules are associated with poor and/or
non-adherence [175-178].

Improved and higher adherence has been reported in studies on fixed
dose combinations [179-180]. Pill fatigue has also been documented in
PLHIV with comorbidities (see 4.3.4) [169,171].

4.4.2.ART Drug Side Effect

Side effects have been consistently reported as a major reason for
interrupted ART medication consumption and stoppage of medication in
Nigerian studies [76,81-82,86,91,106] as well as studies from other low
and middle income countries (LMIC) [124,172]. Furthermore, some
studies included in a systematic review of ART adherence in SSA have
reported similar findings [60]. Of note are side effects such as depression
from EFV, rash and loss of appetite [106]. Sekoni et al. in a study
reported a high adherence level among PLHIV in their study and the
availability of ART drugs with minimal side effects was identified as one of
the reasons for the high motivation to be adherent to ART [97].

The neuropsychiatric side effect of EFV, notably depression, has been
shown overtime to affect adherence among PLHIV [181]. Poor adherence
occurs in cases where PLHIV cannot cope with side effects [33,111,182-
183]. However, a study conducted in Nigeria on side effect coping
practices did not find a significant increase in non-adherence as a coping
strategy among study participants [184]. Lipodystrophy> as a result of
ART drugs has also been shown to affect adherence and this may be due
to associated stigma related to physical appearance [97].

4.4.3.Dietary Restrictions

Some studies from Nigeria indicate that ART drugs with dietary (including
fluid) restrictions may affect adherence [83-84]. Consistent reports and
findings have been highlighted in a study done in India [172].

5> Lipodystrophy is a type of tissue disorder characterized by changes (abnormal) in fat distribution
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4.5. Health System-related and Structural Factors

4.5.1. Quality of Care

Patient-provider relationship

Good patient-provider relationship and effective communication has been
underscored as vital to achieving optimal outcomes in ART programs
[185-187]. This fosters increased trust and confidence in the health
provider and treatment plan [11]. In cases where there is distrust, lack of
involvement of patient in treatment process (decision-making),
unfriendliness and inadequate communication between provider and
clients, there is often a higher risk for non-or poor adherence to ART
[185,187]. In addition, unpleasant experience with healthcare systems is
associated with suboptimal adherence among PLHIV [188-189]. Studies
from Nigeria indicate that good relationships between clients and health
providers enhance adherence [87,98,104,111]. Conversely, patients often
poorly adhere to their medication due to language barriers and
miscommunication from care providers [82]. Furthermore, healthcare
providers can also act as a barrier to ART adherence when the
predisposition and attitude to clients is poor such as stigma and
discrimination [132-134]. This has been highlighted in several Nigerian
studies [190-192]. In addition, frequent change in healthcare personnel
managing PLHIV has been linked to adherence problems [173].

Provision of privacy

A positive perception of privacy in the context of the environment where
care is accessed significantly influences adherence to treatment [122].
Conversely, lack of privacy and confidentiality has been indicated as a
barrier to ART adherence [63,173]. A study by Skovdal et al. reported
privacy-related difficulties in healthcare facilities [193]. This is consistent
with findings from other studies in Nigeria [89-90]. In some cases, clients
have to share the room with other clients who are being seen by other
doctors and this can hinder optimal adherence in terms of LTFU or the
ability to communicate freely [41]. Erah and Arute indicated in their study
that clients were dissatisfied with privacy in the context of the area where
ART drugs where dispensed [86].

Waiting times and follow-up appointments

Studies from Nigeria [75,98] and other SSA countries [41,194-195] have
reported that long or extended waiting time is a huge challenge to PLHIV
on ART. Consistent findings have been shown in other studies (SSA) in
the context of ART medication adherence and attending follow-up
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appointments [119]. This may be partly due to the overburdening of
health workers in ART facilities [41].

Staff Skills/Inadequately trained healthcare providers

The availability of staff experienced in the treatment and care of PLHIV
has been shown to facilitate adherence [41,98]. Research has shown that
when this is not the case, adherence can be hampered [125,196].

Inadequate monitoring, counselling and follow-up schedules

Studies have shown that adequate follow-up and regular adherence
counselling are facilitators of good adherence [41,77,89-90,106], while
conversely inadequacies can be a barrier to optimal adherence among
PLHIV [41,89]. Furthermore, there may be a need to individualize
adherence counselling which may already be compounded by
overburdening of HIV-related care services due to shortages in health
workers [41]. Some studies have shown that PLHIV tend to run out of
medication [77]. This highlights possible inadequacies in follow-up
appointment frequency (including medication refill).

4.5.2.Limited Availability of ART Drugs and ART-related Services
Non-availability of ART drugs and other HIV care-related drugs have also
been reported to be associated with non-adherence to ART in many
studies from Nigeria [47,76,82,88,104]. Between 2004 and 2005, the
national ART program suffered from shortage of ART drugs [47].
Subsequently, studies conducted afterwards reported that drug stock out
during this period might have affected ART adherence among PLHIV
[76,82,104]. This was not reported in some studies [86]. To date, many
programs often experience shortage of drugs and in some situations
encounter difficulties in getting their regular supply of drugs.

Availability of free ART has been found to be associated with good
adherence [47,76-77,86,106-107,110]. Furthermore, the provision of free
ancillary or HIV-related services has also been reported to facilitate
optimal adherence to ART [76,89]. Continuous access to health care
services and medications by clients also influences treatment adherence
[47,86,106]. The lack of capacity e.g. human, infrastructure, limits the
ability of healthcare structures in providing quality care to PLHIV and this
acts as a barrier to accessing key services, which ultimately affects
adherence [47]. In many settings, clients often encounter challenges in
getting laboratory results on time, which may delay necessary changes in
treatment and care as required [89]. These factors altogether potentially
discourage PLHIV and can affect adherence.
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4.5.3.Poor Access to Care Facilities: distance and financial

Studies have reported an association between distance to ART facilities
and the risk for suboptimal adherence in Nigeria [76,79,91,105,109]. This
is in keeping with findings from other resource-limited settings
[60,120,197]. Direct and indirect costs (see 4.2.5) such as transportation
to healthcare facility have also been documented as limiting adherence
[83-86,105]. This is consistent with findings from other studies done in
Nigeria [47,82]. A systematic review has shown cost of treatment (e.qg.
drugs and transportation) to be an important factor adversely influencing
adherence in SSA countries [60].
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CHAPTER 5. ART Adherence Interventions
This chapter identifies, outlines and discusses effective ART adherence
interventions that have been done in Nigeria and other SSA countries.

5.1. Classification of ART Adherence Interventions

There is a wide body of evidence on the effectiveness of strategies for
enhancing adherence to ART. Barnighausen and colleagues [45] in a
systematic review of evaluation studies conducted in SSA outlined the
categories of adherence interventions among PLHIV. These include:
behavioural, cognitive, affective, biological, structural and/or combination
of interventions (see Table 1).

Strategy

Rationale

Type of intervention

Affective

To improve ART adherence
via social and emotional
(psychological) support

Counselling

Peer support
Psychiatric/Psychological
treatment (e.g.
antidepressants)

Behavioural

To improve ART adherence
via direct behavioural
modification

Reminders tools
(medication diaries, pill
boxes, SMS, alarms,
beepers, pagers)

Directly Observed Therapy
(DOT)/Directly
Administered Antiretroviral
Therapy (DAART)

Biological

To improve ART adherence
via enhancing
physical/somatic capabilities
to administer ART medication

FDC (fixed dose
combinations)

Food rations/vitamin or
micronutrient supplement

Cognitive

To improve ART adherence
via teaching, instruction or
clarification methods on ART
and HIV infection

Counselling/Group
education

Media education materials
(TV, Video, Audio, reading
materials)

Structural

To improve ART adherence
via changes in service
delivery structures

Community delivery of ART
Community mobilization
(peer support and
treatment supporters)

Combination

To improve ART adherence
via a combination of outlined
strategies (as above)

Table 1. Classification of Adherence Intervention Strategies (adapted
from Barnighausen et al. [45])

5.2. Adherence Intervention Studies from Nigeria, Sub-Sahara
Africa and other Low and Middle-income Countries
Findings from the literature review indicate a limited number of ART

adherence

intervention

studies
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[40,78,198-203] (see Annex 4). Nonetheless, there is a fairly large body
of evidence from other SSA countries and LMICs. Available evidence from
Nigeria will be outlined first under each of the categories. Additional
studies identified from other SSA countries will be added subsequently.

5.2.1. Affective Intervention Strategies

Counselling

Adherence counselling has been indicated as the mainstay of adherence
management among PLHIV over the years [11,204-205]. A randomised
controlled trial (RCT) study conducted in Kenya by Chung and colleagues,
composing of four arms (counselling, alarms, counselling + alarm and no
intervention) around the time of ART initiation and over 18 months found
out that intensive adherence counselling especially at ART initiation was
associated with sustained long-term adherence and lower risks of
virological failure among study participants [206]. In addition, a recent
network meta-analysis showed that intensified adherence counselling was
highly effective in increasing ART adherence in SSA countries [207].

Motivational Interviewing (MI)

Motivational interviewing is a form of counselling that aims at addressing
and resolving ambivalence or indecision in the context of building
motivation towards behaviour change. A pilot study conducted in Nigeria
by Holstad and colleagues [198] assessing the effectiveness of
motivational interviewing (MI) and risk reduction behaviour as a group
intervention among women showed that the MI intervention group had
higher ART adherence levels after 6 months (see Annex 4).

Peer support

Peer support is also an established effective method of improving
adherence among PLHIV [208]. Further literature search for interventions
indicate that affective strategies such as peer support for ART adherence
have essentially been used as part of combined (multi-component)
interventions [209]. This will be discussed in detail subsequently.

Psychiatric and psychological treatment

The use of psychotropic medication (e.g. antidepressants) and/or
psychotherapeutic interventions (cognitive behavioural therapy,
interpersonal therapy) has also been shown to improve ART adherence
and treatment outcomes among PLHIV in SSA [210-214] and other parts
of the world [215-216].
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5.2.2. Behavioural Intervention Strategies

DOT/DAART

Taiwo and colleagues [199] in a Nigerian randomised controlled trial
(RCT) of patient-nominated DOT-ART treatment supporters reported
initial improvements in adherence. However, improvements were not
sustained in the long-term and there were no significant increases in
other study outcomes such as CD4 counts and viral suppression at the
end of the study. Another study from Nigeria conducted by Idoko et al.
[200] investigated the effects of DOT/DAART on adherence. Three
intervention groups were included in the study: daily observed therapy
(DOT), twice weekly observed therapy (TWOT) and once weekly observed
therapy (WOT) and compared with self-administered therapy (SAT).
Findings from this study reported non-significant increases in adherence
across time points in the study [45,200]. Nevertheless, treatment
outcomes (viral load and CD4 cell counts) were much better in
intervention groups (DOT, TWOT, WOT) than in self-administered group
(SAT). Other studies from Kenya [217], Mozambique [218] and South
Africa [219] on DOT/DAART have consistently shown similar results.
Sarna et al. observed increased adherence with DOT-ART and this was
specifically the case among PLHIV with depression [217]. Nachega et al.
indicated increased CD4 cell counts and survival at 6 months of follow-up
in the DOT-ART group [219].

Findings from two systematic reviews on DOT/DAART RCTs [220-221]
suggest that this intervention has not been consistently associated with
increased adherence and virological suppression as compared to self-
administered ART. Nonetheless, there are indications that DOT/DAART
may be more effective in certain populations such as PLHIV with TB co-
infection, drug users, prison settings [222] and other PLHIV at high risk of
sub-optimal adherence [221].

Communication (SMS) technology

Studies investigating the effect of mobile phone technology (in this case,
short messages service (SMS)) on adherence have reported promising
findings [223]. RCT on the effect of the use of weekly SMS reminders
done in Kenya revealed that PLHIV involved in the study were more likely
to achieve high adherence levels (>90%) at 48 weeks compared to the
control group [224]. Furthermore it was reported that they had a lower
chance of treatment interruption. Another study from Kenya [225] also
reported significant adherence improvement and reduction in viral load
among PLHIV enrolled in the study (weekly interactive SMS plus follow-up
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calls for study participants who did not respond in 2 days). Uzma et al.
[226] demonstrated similar results in another study conducted in
Pakistan. SMS technology has also been shown to improve HIV-related
service delivery for PLHIV in Uganda [227]. Other positive findings have
been reported in China [228]. Despite the encouraging results from these
studies, a study done in Cameroon did not detect any significant effect of
the intervention on adherence [229].

Another SMS-related intervention study from Brazil done by Da Costa and
colleagues [230] only detected significant improvements on ART
adherence over four months. A pilot study in India showed that after SMS
intervention ended, it had an effect on adherence for at least six months
[231]. A more recent study from India found no significant effect of SMS
intervention on ART adherence or time to virological failure after two
years [232].

Other reminder tools

Ukwe et al. in a study conducted in Nigeria showed that the use of
pillboxes increased adherence among study participants (see Annex 4)
[78]. As mentioned previously, Chung et al. did not find any improvement
in adherence with the use of alarm devices nor was this associated with
lowering the risks of virological failure [206]. Roux [233] in a study using
diary cards as an adherence enhancing intervention reported non-
significant effects of this strategy although it was well accepted among
the study participants.

5.2.3. Biological Intervention Strategies

Nutritional support and food supplementation

There is evidence from studies conducted in the Republic of Niger that
food assistance may be effective in improving adherence among PLHIV
with food insecurity [234]. This has also been reported in studies from
Zambia [235]. Nevertheless, other studies conducted in Malawi did not
find any significant effect of food supplementation on adherence to ART
[236-237].

Fixed Dose Combination (FDC)

Studies on the use of FDCs have shown improvements in ART adherence
[238-239]. Furthermore, there is evidence supporting the value of FDCs
in the context of ART regimen simplification (with regards to ease of drug
administration) in enhancing ART adherence [189,240].
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5.2.4. Cognitive Intervention Strategies

Client Education

Client education is an established form of intervention usually after HIV
infection diagnosis [241]. Some studies have demonstrated the
effectiveness of Client education on ART adherence, while others have not
shown increased adherence [209,222,242-243]. Nevertheless, it is of
note that educational interventions significantly increase client knowledge
level on HIV infection, preventive methods and ART [209,242].
Educational sessions are often combined with counselling and may often
be indistinguishable [207,242].

Media methods

Media methods (e.g. TV, radio) have been highlighted in some studies as
an effective intervention in other aspects of HIV care such as uptake of
HIV testing and diagnosis [222], nonetheless, this has not been
extensively studied in the context of ART adherence in SSA [222]. There
have been indications from some studies on the potential effectiveness of
mass media methods (i.e. on ART drugs complimented with health
education on adherence) in aiding disclosure and increasing adherence
[244], and this should be explored in resource-limited settings such as in
SSA [222,244-245].

5.2.5. Structural Intervention Strategies

Home-based care (HBC)
A study carried out in Botswana, Lesotho, Namibia and South Africa

revealed that PLHIV who had access to community-based care (CBC)
services, specifically HBC services had higher ART adherence levels and
better improvements in health-related QOL indicators (physical
functioning, social functioning, cognitive functioning, emotional well-
being, energy and fatigue and general health) compared to those who
were not exposed to these services [246]. Furthermore, the same study
showed that they (i.e. PLHIV accessing CBC services) had a higher and
faster overall increase in CD4 cell counts. Studies from Uganda have also
shown that HBC (with trained lay-workers) is as effective as management
with higher cadre health professionals in facility-based care settings
[247]. Kipp et al. indicated that PLHIV in CBC or health centres (managed
by clinical officers, lay volunteers and treatment supporters) were more
likely to be adherent to ART and achieve viral suppression over 6 months
[247]. This strategy was also cost-effective. Authors of the same study
further published study outcomes after 2 years and demonstrated
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successful ART outcomes in CBC/health centre (HC), which was the same
as findings from the hospital-based care cohort managed by doctors
[248]. Similar findings of higher/enhanced ART adherence have also been
reported by other studies from Uganda [249-250]. In addition to
increased ART adherence, HBC has been reported to improve
survival/reduce mortality [251-252] and is also an accepted and feasible
strategy among PLHIV in resource-limited settings [253]. A qualitative
study [254] on the effect of HBC on adherence done in Swaziland
reported that this intervention played a vital role in the treatment of
PLHIV in “hard-to-reach” areas. Furthermore, it was reported that care
supporters in HBC were more actively engaged in addressing multiple
aspects of factors influencing adherence such as poverty, stigma and
perception of HIV and ART compared to that in clinic settings [254].

Treatment supporters

Many of the studies from SSA used “treatment supporters” in delivering
ART adherence interventions and this showed promising results and
treatment outcomes [241]. Treatment adherence support intervention has
been used interchangeably with terms such as treatment buddy,
treatment assistant or monitor [255]. Kunutsor et al. [256] indicated that
treatment supporter intervention showed a higher likelihood for achieving
optimal adherence compared to the control group. A study from Zambia
reported optimal and increased adherence among PLHIV on ART who had
treatment buddies [255]. Another study from Uganda also reported
increased/higher levels of ART adherence and reduced virological failure
rates among PLHIV with treatment supporters [257]. Chang et al. [258]
reported long-term (96-192 weeks) improvements in loss-to-follow-up
rates and decreased virologic failure among study participants (PLHIV)
who had access to treatment support via peer health workers in their ART
centre. Zuyderduin et al. [259] in a quasi-experimental study conducted
in Botswana reported that buddy systems improved self-care behaviours
such as disclosure, adherence to ART and TB treatment among women
living with HIV. It is pertinent to highlight that the role/tasks of treatment
supporters are different in studies that have been reviewed as this ranged
from home (twice-weekly) and facility provision of counselling and
education, social support and ART adherence assessment (pill-count and
self-report).

5.2.6. Combination of Intervention Strategies

The combination of adherence intervention strategies has been reported
to be more strongly associated with improving adherence to ART
compared to single strategies [209]. Busari and colleagues in two

31



Nigerian studies [201-202] examined the effect of structured teaching
programs (patient education and counselling) compared to standard clinic
care among PLHIV who were on ART. Findings indicated that PLHIV who
received the intervention (10 educational modules on adverse drug
effects, benefits of treatment, self-efficacy and social support) had
significant higher rates of adherence, higher CD4 cell counts, reduced
frequency of OIs and lower mortality than in the comparison group. A
recent RCT study done by Maduka and Tobin-West [40], in Nigeria among
104 non-adhering® PLHIV using monthly adherence counselling and twice-
weekly SMS revealed that post-intervention, there was significant
improvement in ART adherence among participants in the intervention
group compared to the control group. Furthermore, there was a
significant increase in CD4 cell count from 193 cellsymm? to 575
cells/mm?3. Mugusi et al. [260] in their study conducted in Tanzania
reported improved adherence using a combination of strategies (regular
counselling, regular counselling plus calendars, and regular counselling
with treatment assistants). Over time, there was no difference in
adherence levels, CD4 cell count and weight changes in the intervention
groups. Of note in this study is the value of regular/persistent counselling.
Chang et al. in a trial used peer health workers (also PLHIV) in the
delivery of interventions on adherence counselling and health and HIV-
related education (group and individual sessions), home-visits, pill counts
and triggering referral if patient/clients need urgent care. Findings
indicated a decreased risk of virologic failure on long-term ART (greater
than 96 weeks) and loss-to-follow-up in the intervention group compared
to the control group [258]. Findings from network meta-analysis studies
indicate that adherence care packages including combined components of
interventions such as enhanced adherence counselling, communication
technology (SMS) and social support (with treatment supporters) was
more effective in increasing ART adherence among PLHIV in SSA as
compared to standard of care approaches [207].

® PLHIV with history of non-adherence (<95%) to ART at the commencement of study
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CHAPTER 6. Discussion
This chapter discusses the findings from previous chapters (3-5),

highlight and isolate significant findings. In addition, relevant adherence
interventions for PLHIV in Nigeria will be synthesized and proposed based
on findings from the literature review.

6.1. Patterns of Adherence in Nigeria

Findings from studies highlighted in chapter 3 show a wide variation in
adherence levels among PLHIV on ART in Nigeria (14.9% to =95%).
Although most of the studies used the self-report method in assessing
adherence, the variation observed might be due to the differences in
study population as this ranged from studies comprising of both men and
women, women, pregnant women to depressed PLHIV. In addition,
healthcare system levels where these studies were conducted varied, as
some were done in rural primary health care (PHC) settings and others in
tertiary healthcare centres. For example, some centres provided free ART
and ancillary services, while others did not. The differences in the factors
(chapter 4) affecting adherence in studies identified can also be
considered as partly responsible for the variation in adherence rates.
Furthermore, some aspects of study methodology may be accountable for
the observed variation as many of the studies only evaluated certain
aspects ART adherence, such as missed doses of ART drugs, and only a
few taking into account other aspects such as correct ART dosing, timing
and attendance of follow-up appointments. Lastly, there were differences
in the time period of recall used in assessing adherence (ranging from 1-
30 days).

Adherence studies including sub-populations such as men who have sex
with men (MSM), people who inject drugs (PWID), sex workers, PLHIV in
prison settings, HIV-related disabilities (and other disabilities) and elderly
PLHIV are lacking from Nigeria. In addition, studies in PLHIV with MNS
disorders (apart from depression) and chronic comorbidities are limited.
Similarly, there is a dearth of studies originating from the North Eastern
part of Nigeria. Only two studies evaluated ART adherence among
pregnant women. This is quite worrying in the view of the future national
adoption of the WHO option B+ recommendation’ for pregnant women
which has been documented to be associated with adherence challenges
in some SSA countries [261-263]. Hardly did any study attempt to
evaluate long-term ART adherence, as the majority of studies identified,
were cross-sectional in nature. The limitations of cross-sectional studies

7 Option B+ involves the initiation of ART (regardless of CD4 count) and continued (lifelong) ART in
pregnant and breastfeeding women
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in isolating causal association should be noted. Only two studies combined
the former with a qualitative research component (focus group
discussion).

The combination of adherence assessment methods has been indicated to
be more efficient in adequately measuring adherence compared to single
methods [34,71]. However, most studies used the self-report method,
with only a few of the studies identified utilizing a combination of
adherence assessment methods. Lastly, some studies outlined in this
literature study utilized data before 2006, which was notably a period
plagued by a nation-wide stock out of ART drugs, lasting between 2004-
2005. This may have, to a reasonable extent, influenced study outcomes.

6.2. Factors influencing ART Adherence

Findings from chapter 4 underscored the important role of factors
influencing ART adherence. In addition, the potential for these factors to
either be a facilitator or barrier and the interaction of multiple factors in
influencing adherence was also observed.

Individual/Client-related factors

Factors identified as facilitators of ART adherence in this review include:
disclosure of HIV status, HIV and ART-related knowledge, older age.
Other factors identified as potential barriers included negative beliefs
about HIV and ART, poverty, unemployment and forgetfulness. Perceived
health status and cessation of symptoms was found to either be a
facilitator or barrier to optimal ART adherence. A prevalent factor
identified in many of the studies was forgetfulness. Evidence on the
influence of sociodemographic factors (e.g. sex, level of education and
marital status) was inconclusive and deserves further research. Poverty is
pervasive in Nigeria and reports from national newspapers indicate
anecdotally of the existence of ART drug black markets where PLHIV sell
their drugs to other clients in some parts of the country [264].

Social/community-related factors

Factors identified influencing adherence were stigma and discrimination,
social support, religion, financial problems and gender issues. Of all these
highlighted factors, financial problems, social support and stigma and
discrimination were more evident in most studies. Ware et al. strongly
emphasized the role of social support in ART adherence in the context of
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utilizing this as a source of “social capital”® [127], where the PLHIV sees
adherence as a way to pay back for support received. Furthermore, from
the perspective of social capital theory, PLHIV were enabled to navigate
day-to-day survival despite societal hardships and other HIV-related
challenges. The concept of social capital has been indicated as an
explanation for higher adherence levels observed in SSA compared to
developed countries [127]. It was further highlighted that it also
mitigated the detrimental effects of persistent stigma and discrimination.
In situations where social capital is lacking, as may often be the case, it
constitutes a huge barrier to optimal ART adherence. Findings from this
study underscore the value of social support for PLHIV on the community
level in Nigeria, which plausibly, may be more sustainable in the long-
term than other factors strengthening adherence.

The challenge of stigma and discrimination has been described as a
persistent problem that pervades every aspect of the Nigerian society and
this has implications for PLHIV and more crucially, HIV key populations
such as MSM who may suffer from “double stigma”. The resultant effect
on access to ART programs and, more specifically, ART adherence cannot
be overlooked in view of the recent criminalization of same-sex
relationships [31]. The anti-stigma and discrimination bill has been
passed through the legislative arm of government but is yet to be signed
into law by the President [2].

Condition-related factors

The severity of HIV infection, HIV symptoms, HIV-related disability and
comorbidities were all highlighted as barriers to optimal ART adherence.
The severity of HIV infection, which can also be translated into the
categories of clients encountered in ART programs such as early
presenters or late presenters (i.e. those with advanced HIV infection) has
been shown to influence ART adherence [58]. PLHIV may present late for
ART due to social factors as outlined in the framework. Likewise, the role
of comorbid MNS disorders both in poor adherence and high-risk
behaviours has been underscored in past studies. In addition, the effect
of chronic comorbidities (noncommunicable diseases) on adherence via
polypharmacy and effect of poor QOL cannot be overemphasized. These
findings highlight the need for integrated service delivery arrangements
that can stimulate early detection, diagnosis and management of
comorbid conditions, thereby improving adherence. In addition, although
ART programs have stipulated standards of care (SOC) for adherence

8 Relationships and/or networks with a common background (e.g. norms and values) that facilitate
cooperation to obtain assistance/benefits or desired results [127]
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management, there may be a need to identify relevant interventions to be
included in care packages based on the different categories of PLHIV
accessing ART programs in Nigeria who may have different adherence
management needs. Lastly, HIV-related disability and disability in PLHIV
and its effects on ART adherence has not been thoroughly explored.
Further research and new evidence are needed.

Medication-related factors

The complexity of drug regimens and ART drug side effects were
identified as evident barriers to ART adherence in this study. A report by
GNP+ [265] indicated that ART programs in Nigeria were not providing
ART drugs in FDC formulations, which often resulted in PLHIV having to
use higher pill counts daily. Recent evidence strongly supports the
effectiveness of FDCs (single tablet regimens) in enhancing ART
adherence and other treatment outcome indicators such as the QOL
among PLHIV. Other issues such as poor packaging of ART drugs with
misleading information were reported. Nigeria is yet to take steps in
addressing these issues.

Health system-related factors

While ART drugs are subsidized in most ART programs in Nigeria, the cost
of ART-related services and distance to treatment facilities were notable
barriers to adherence in many studies where out-of-pocket payment for
ART-related services (e.g. transportation and laboratory investigations)
was existent. On the other hand, free or subsidized all-inclusive ART
services were a significant facilitator of adherence in many studies. The
availability and constant supply of ART drugs in Nigeria has been a
persistent problem. In many cases, there have been reports of programs
being out-of-stock on ART drugs. It is of note that, only few HIV
treatment and care centres provide monitoring services such as viral load
monitoring, CD4 cell count and other ancillary tests. This often results in
delay in receiving test results and limits access to testing facilities due to
distance and cost-related issues. The catastrophic effect of ART-related
costs on Nigerian PLHIV in rural areas (and poor PLHIV) has been noted
[266]. Furthermore, ART sites seldom provide drugs for the treatment of
opportunistic infections. This is especially evident in peripheral ART sites
(managed by state and local governments). A recent study revealed that
treatment outcomes in decentralized sites in Nigeria might not be
favourable compared to tertiary ART centres [267]. This can affect
adherence among PLHIV, thus, reiterating the importance of effective and
persistent strengthening of monitoring and evaluation of decentralized
ART programs in Nigeria.
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There have been indications on the challenges related to the retention of
health workers in the health system and there is an urban-rural disparity
[268]. This plausibly extends to ART programs. Increasing numbers of
PLHIV on ART (both first line and second line ART drugs) potentially
hamper the quality of care accessed in view of health workers being
overwhelmed by the increasing numbers of clients enrolled in ART
programs.

ART adherence framework

Reflecting back, it is noteworthy to mention that the adapted framework
model was adequate in analysing the factors influencing ART adherence
among PLHIV in Nigeria, as there were no significant findings that did not
fit into the framework model throughout the literature review process.
Furthermore, the process of adapting the framework (e.g. condition-
related factors and other outlined factors) made the model more effective
in identifying and addressing the factors highlighted in this study.

Interaction of ART adherence factors

Interactions between and within outlined factors were observed in this
study. These included interactions between factor levels such as individual
and social factors- perceived health status or wellbeing/cessation of
symptoms and the use alternative/traditional treatment, disclosure of HIV
status, fear and experience of stigma and social support, disclosure of HIV
status and gender issues (e.g. IPV). Similarly, interactions between social
and health system/structural factors were observed. These include:
financial problems and poor access (cost), the effect of stigma and
discrimination on patient-provider relationship. Other interactions noted
include condition and medication-related factors e.g. chronic
comorbidities and complexity of drug regimen, condition and social-
related factors such as disability, stigma, poverty, poor access and social
support. On the other hand, interactions within factor levels were
observed. These include: individual factor component interactions such as
age and forgetfulness; and social component interactions like: religion
and stigma, stigma and social support.

6.3. ART Adherence Interventions

Findings from this literature study show that adherence interventions
often relate to multiple intervention categories as opposed to those
outlined by Barnighausen and colleagues. For example, peer support
addresses affective, behavioural (DOT/DAART) and structural (treatment
supporters) categories. Furthermore, Barnighausen et al. suggested that
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adherence interventions developed and originally based on theories of
behaviour in developed countries might be potentially non-valid in the
SSA context [45]. Nonetheless, despite the evident gap in research
evidence on adherence interventions from Nigeria, there is a considerable
large body of evidence on effective adherence intervention strategies
(increasing adherence and achieving the desired treatment outcomes as
outlined in framework) from other SSA countries and LMICs. This
disproves the idea of non-validity in SSA settings.

While these findings may be evidenced-based, some of the outlined
interventions may not be relevant for and feasible in Nigeria and thus the
need for proper reflection and adaptation. This is firstly related to
context-specific population characteristics such as high numbers of PLHIV
enrolled in ART programs (as Nigeria accounts for the second highest
burden of PLHIV worldwide, and also possible increases with expanded
ART coverage). The second reason centres around other system-related
characteristics such as lack of resources and healthcare service delivery
arrangements like provider cadres assigned to carry out the range of
interventions across the different categories and sub-populations of PLHIV
enrolled in ART programs. This may require additional training as the role
of health care provider cadres in Nigeria centres mainly around basic
monitoring and support of ART. A third reason is the fact that adherence
is a dynamic behaviour, influenced by multiple factors. These are all
crucial in order to inform policy makers and program managers, and this
requires a public health approach in tackling such challenges as opposed
to solely utilizing clinical approaches.

Chaiyachati et al. [241] concluded in a systematic review on adherence
interventions that combining interventions might be more effective in
enhancing adherence through the mechanisms of interventions working
via different pathways (and factors). This is further strengthened by
findings from a recent network meta-analysis showing the higher
effectiveness of a combined package of interventions (cognitive and
behavioural) compared to single interventions [207]. The feasibility of
implementing interventions as part of a routine package of care in Nigeria
is yet to be addressed due to a significant lack of cost benefit and cost-
effectiveness studies on adherence interventions originating from the
country. Moreover, there is limited evidence on such cost-analysis studies
from SSA and other LMICs. There is also a lack of stigma and
discrimination intervention studies addressing ART adherence from
Nigeria and likewise in other SSA countries. The effect of (mass) media
methods on the uptake of HIV testing has been shown to be effective

38



[222]. Nonetheless, the effect of this intervention on ART adherence is
inconclusive.

ART is a long-term, lifelong process and this underscores the importance
of sustainability of intervention strategies in ART programs. In addition,
the effectiveness of some interventions (e.g. DOT/DAART) may be more
relevant to certain sub-populations than to the general population. Lastly,
the question arises as to what interventions are relevant in the context of
‘TasP’. However, there are indications that enhanced counselling is
effective in adherence-related TasP approaches [269-270].

6.4. Potential Relevant ART Adherence Interventions: Nigeria

Potential relevant ART adherence interventions for PLHIV in Nigeria were
synthesized (see Figure 4) based on findings from literature review on the
most evident factors influencing ART adherence in Nigeria and
interventions addressing these factors (Nigeria and in other SSA
countries). In addition, based on evidence [207,241] from reviewed
literature, combining the outlined interventions® in this matrix may be
more effective in enhancing adherence among PLHIV in Nigeria. For
example, a combined package of enhanced counselling and HBC
addresses all the highlighted prevalent factors from the literature review.

The additional value of proposed interventions in this synthesis is the
potential capability of these interventions to address other outlined
factors in the study, which were not included in this matrix.

Factors Key Interventions | Enhanced | Peer Communication FDC Home-based care
(Row) ¥ (Column) 2 counselling | support | technology (SMS)
Individual-related Factors
Forgetfulness | % | | % | |
Social/Community-related Factors
Financial problems X
Stigma & Discrimination X
Social support X X
Medication-related Factors
Complexity of drug regimens X
Side effect X
Health System-related & Structural-related Factors
Access Distance
Cost

Figure 4. Matrix: Potentially Relevant ART Adherence Interventions for
Nigeria

° Each intervention has the innate capability to address multiple factors
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CHAPTER 7. Conclusion and Recommendations

7.1. Conclusion

This study outlined and analysed the patterns and factors influencing ART
adherence among PLHIV in Nigeria. In addition, effective adherence
interventions conducted in Nigeria and other SSA (and LMIC) countries
were identified.

There was a wide variation in pattern of adherence and possible
explanations for this finding were highlighted (see section 6.1). Research-
related gaps identified in this study were: lack of adherence studies
among sub-populations including MSM, PWID, sex workers, elderly PLHIV,
PLHIV with other MNS disorders (apart from depression) and chronic
comorbidities, HIV-related disabilities, pregnant women living with HIV,
and PLHIV in prison settings. In addition, studies assessing long-term ART
adherence are unavailable. Similarly, there is a lack of qualitative studies
on ART adherence in Nigeria. There is a need for further research in these
areas. There was a dearth in cost-analysis studies of adherence
interventions and likewise, interventions directed towards the TasP
approach in Nigeria.

Multiple factors influencing adherence were identified in chapter 4 (with
the aid of the adapted framework). Prevalent factors identified as
influencing adherence among PLHIV in Nigeria include: forgetfulness,
poverty and financial problems, stigma and discrimination, social support,
complexity of drug regimens, ART drug side effect, poor access (cost and
distance), availability of ART drugs and free/subsidized ART-related
services. Lastly, interactions were observed between and within
components of outlined factors on ART adherence and the effects of these
interactions were noted.

Effective adherence interventions from Nigeria and other SSA countries
like enhanced counselling, peer support, communication technology
(SMS), use of FDC and HBC were identified and discussed. Potentially
relevant interventions addressing highlighted (prevalent) factors among
PLHIV in Nigeria were synthesized and proposed. Lastly, the need to
combine highlighted adherence interventions was emphasized in order to
effectively enhance ART adherence in Nigerian PLHIV.

7.2. Recommendations
Based on the findings of this Iliterature study, the following

recommendations are hereby made to the following stakeholders:
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Federal Government
1. Increase budgetary allocation and funding for the constant supply
and availability of ART drugs (in FDC formulations) and likewise,
expanding subsidization arrangements of ART-related services
through the PCRP and similar arrangements.
2. Enact and enforce HIV-related anti-stigma and discrimination laws
in all states of the Federation.

Ministry of Health, NACA and ART Program Managers

1. Encourage, fund and conduct further research. This should include
the following areas:

(a) Adherence studies in specific sub-populations of PLHIV such
as MSM, sex workers, PWID, older PLHIV, PLHIV in prison
settings, PLHIV with MNS disorders and other chronic
comorbidities and pregnant women living with HIV.

(b) Research studies designed to evaluate Ilong-term ART
adherence.

(c) Qualitative research studies on ART adherence among PLHIV
and other relevant stakeholders.

(d) Cost analysis (cost-effectiveness and cost-benefit) studies on
adherence intervention strategies.

(e) Further research to delineate the factors responsible for non-
adherence in the LTFU sub-group.

(f)  Continuous (and strengthening of) monitoring and evaluation
of decentralized ART programs.

2. Consider and adopt proposed interventions in section 6.4 (i.e.
enhanced counselling, peer support, SMS, FDC and HBC) and
develop a package of outlined adherence interventions.

3. Review and develop effective service delivery integration and task
shifting arrangements in ART programs.

4. Set up monitoring systems, quality assurance mechanisms and
watchdogs to ensure reduction of provider-related stigma and other
forms of HIV-related stigma against PLHIV in ART programs.

5. Strengthen tracking systems for PLHIV in ART programs in order to
reduce the rate of LTFU among PLHIV and ensure early active
follow-up when this is flagged.

Civil Society Organization (CSO)
1. Coordinate efforts and ensure community mobilization and
engagement towards setting-up social and peer support structures
and home-based care services for PLHIV on ART.
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2. Coordinate with and engage community leaders and members
(including the youth), religious leaders, faith bodies in tackling and
addressing stigma and discrimination-related challenges for PLHIV
on ART in the community.
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ANNEX 1.

Under-5 mortality rate (per 1000 live births), 2012 124
Infant mortality rate (under 1, per 1000 live births), 2013 | 72.97
Neonatal mortality rate (per 1000 live births), 2013 46
Annual nhumber of births (thousands), 2013 31828
Annual humber of under-5 deaths (thousands), 2013 861
Maternal Mortality Ratio (per 100,000 live births), 2013 560
Total fertility rate (per woman), 2012 6

Life expectancy at birth (years), 2012 54
Crude birth rate (per 1000 population), 2012 41.5
Crude death rate (per 1000 population), 2012 12.3
Table 2. Nigerian Health Indicators. Source: GARPR report [2] & WHO
[24]
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Figure 5. New HIV Infections and AIDS-related Death between 2008-2012.
Source: GARPR Report [29]
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ANNEX 3.

Summary of ART Adherence Studies done in Nigeria (2004-2014)

[91]

pharmacy refills

Author, Year & Geopolitical Study Design and Number of Study Assessment Adherence Additional notes/Comments

Reference Zone Methodology Participants Method rate %

Okoronkwo et al. South East Cross-sectional Study 221 Self-report and 14.9% Based on 30-day recall. Validated questionnaire (ARTNa-

[75] pill counting SDCQ) used.

Uzochukwu et al. South East Cross-sectional Study 174 Self-report 24.7% Based on 30-day (one-month) recall. 75.3% (non-adherence

[76] rate)

Onyeonoro et al. South East Cross-sectional Study 282 Self-report 86% Based on 7-day (one-week) recall

[77]

Ukwe et al. [78] South East Prospective study 299 Self-report 86.1% Based 3, 5 and 7-day (one week) recall (assessed at baseline,
(with structured 4, 8 and 12 weeks).
questionnaire)

Igwegbe et al. [79] | South East Cross-sectional Study 368 Self-report 78.3% Based on 30-day (one-month) recall. Study was conducted

among pregnhant women

Ekwunife et al. [80] | South East Cohort study 212 Self-report 89.4% (non- | Based on MMA scale.

CAM users) Significant reduction in CAM users (p=0.01)
82.5% (CAM
users)

Nwankwo et al. South East Cross-sectional study 318 Self-report 68%* Only 13.2% never missed a dose. While, about 72% missed

[81] medication doses more than twice a month.

Nwauche et al. [82] | South South Cross-sectional Study 187 Self-report 49.2% Threshold for measurement not provided in study

Oku et al. [83] South South Cross-sectional Study 393 Self-report 50.4% Based on 7-day (one-week) recall

Oku et al. [84] South South Cross-sectional Study 411 Self-report 59.9% Based on 7-day (one-week) recall

Oku et al. [85] South South Cross-sectional Study 282 Self-report 59.6% Based on 7-day (one-week) recall. Study participants were
only non-pregnant women.

Erah and Arute [86] | South South Prospective study 102 Self report and 58.1% Based on 1, 7 (one-week) and 30-day (one-month) recall.
(with structured pill counting Non-adherence was defined as a 2-week treatment gap
questionnaire)

Agu et al. [87] South South Retrospective 196 Self-report 73.8% 69 study participants still on treatment were selected for
assessment/analysis follow-up adherence assessment

Asekomeh et al. South South Cross-sectional study 187 Self-report 72.7% Based on 30-day (one-month) recall.

[88] GHQ-12 used to assess depressive symptoms

Afolabi et al. [89] South-West Cross-sectional 120 Self-report 44% Based on 7-day (one-week) recall. Ethnographic data
study, FGD and revealed higher adherence among respondents in Ilesha
ethnographic data (2 receiving free ART drugs and support (psychosocial
treatment centres) counselling) services compared to Ile-Ife where this was not

available.

Afolabi et al. [90] South-West Cross-sectional Study 379 Self-report 95.5% Perceived Social Support Family Scale and Family APGAR
Scales were used to determine family dynamics and social
support for PLHIV

Olowookere et al. South-West Cross-sectional Study 318 Self-report and 62.9% Based on 7-day (one-week) recall
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Olowookere et al. South-West Cross-sectional Study 318 Self-report and 62.9% Based on 7-day (one-week) recall. Study focused on the

[92] pharmacy pick-up association of adherence with knowledge and attitudes about

data HIV/AIDS, ART, and experience of stigma.

Ogundahunsi et al. South-West Cross-sectional Study 53 Self-report 79.2% Based on 7-day (one-week) recall

[93]

Daniel et al. [94] South-West Prospective cohort 100 Self-report 46% Based on patient monthly follow-up (i.e. those who miss

study monthly clinic appointment). Follow up done by community
health extension workers (CHEW).

Ekama et al. [95] South-West Cross-sectional Study 170 Self-report 80.6% Based on 3-day recall. Study conducted among pregnant
women

Adewuya et al. [96] | South-West Cross-sectional Study 182 Self-report 26.9% Based on Morisky Medication Adherence (MMA) questionnaire
(classifying into low, medium and high)

Sekoni et al. [97] South-West Cross-sectional Study 200 Self-report 89.4% Based on 7-day (one-week) recall, FGD and questionnaire
administered to assess domains of stigma

Kasumu and South-West Cross-sectional Study 361 Self-report 78.4%

Balogun [98]

Idigbe et al. [99] South-West Prospective 50 Self-report >85% Based on periods between clinic appointments.

observational cohort Recall was matched with biological markers (CD4 count, viral
study load monitoring, BMI, prevalence/frequency of opportunistic
infections).

Agu et al [100] North-West Longitudinal study 297 Pill counting 83.4%** Mean percentage of adherence was used and matched with
CD4 response. Study done over 24 months.

Olisah et al. [101] North-West Cross-sectional Study 310 Self-report 73% Poor adherence was significantly higher in participants with
depressive disorder (63.6% vs. 21.1% in control group,
p<0.05). CES-D and SCAN was used to screen and confirm
depression

Habib et al. [102] North-West Longitudinal Study 243 Self-report FT: 95.8% Based on recall before and after the Muslim Ramadan fasting

NFT: 98% period (including customary practices). No significant change
in adherence levels before and during fasting. FT: 80%
overall. NFT: 88% overall. Relationship between factors and
ART adherence not assessed.

Habib et al. [103] North-West Cross-sectional Study 58 Self-report NA Higher poor adherence and ART failure among Hajj pilgrims
compared to non-Hajj pilgrims

Iliyasu et al. [104] North-West Cross-sectional study 263 Self-report 54% (>80% | Based on 7-day (one-week) recall

adherent)

23.2%

(100%

adherent)

Pennap et al. [105] North-Central Cross-sectional Study 250 Self-report 62.8% Based on 7-day (one-week) recall

Bello et al. [106] North-Central Cross-sectional Study 213 Self-report and SR: 73.2% Based on 30-day (one-week) recall

pill counting PC: 70.9%

Shittu et al. [107] North-Central Cross-sectional Study 170 Self-report 81% CAGE, ISMI and PHQ-9 were used to elicit mental health
problems in PLHIV

Falang et al. [108] North-Central Cross-sectional Study 461 Self-report 87.9% Questionnaire administered
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Salami et al. [109] North-Central Cross-sectional Study 253 Self-report 70.8% Based on 30-day (one-month) recall
Shaahu et al. [110] | North-Central Cross-sectional Study 428 Self-report 62.6% Based on duration from onset of treatment to time of study
on individual patient basis
Agu et al. [111] FCT/North Cross-sectional Study 118 Self-report and 79.1%** Mean percentage of adherence was used
Central medication refill
visit
Farley et al. [112] FCT/North Cross-sectional Study 399 Pharmacy-refill 89.6% Elevated CES-D was associated with poor adherence. No
Central record (>95% PRR) | association between AUDIT scores and pharmacy refill rate.
Mohammed and FCT/North Cross-sectional Study 110 Self-report >95% Based on 30-day (one-month) recall. Study on compliance to
Sarki [113] Central dosage and timing
Charurat et al. [58] NA Retrospective 4529 Pharmacy refill 74.2% (less 5 large ART programs (tertiary level)

analysis

record

than 95%)

***Studies conducted between 2004-2014
***x*Study population ranged from men and women, women, preghant women and depressed PLHIV
*¥*xx*k*xAge group (mean) of study participants in majority of the studies identified was below 50 years.

ABBREVIATIONS

*: Adherence rate queried
**. Mean percentage of adherence

ARTNa-SDCQ: ART non-adherence and socio-demographic characteristics questionnaire

CAM: Complimentary and Alternative Medicine

CG: Control group
FT: Fasting

IG: Intervention group
ISMI: Internalized Stigma of Mental Iliness Scale
MMA: Morisky Medication Adherence

NFT: Non-fasting
PC: Pill count

PHQ-9: Patient Health Questionnaire
PRR: Pharmacy refill record
SCAN: Schedule for Clinical Assessment in Neuropsychiatry

SR: Self report
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ANNEX 4.

Summary of ART Adherence Intervention Studies done in Nigeria

Reference Geopolitical Study Design | Number of Length of | Adherence Intervention | Adherence rate % Additional notes/Comments
Zone and Study Study Assessment
Methodology | Participants (Months) Method

Holstad et al. South-West Quasi- 60 6 Self-report Motivational MI: 93% 1. AGAS: 93% in MI group versus

[192] Experimental Interviewing HPP: 77.8% 77.8% for HPP group (MW Z =-3.581,
(Pilot study) p<0.001).

2. Single item adherence question: 93%
(MI group) reported not missing
medications versus 40% in HPP group
(x3=15.777, df=1, p < .0001).
3. ACTG Reasons for Missing Medications
score: 40.8 in MI group vs. 35.2 in HPP
group) (MW Z = -3.072, p=0.002).
4. Significantly higher mean HIVKQ-18
knowledge scores in MI group: 83.7%
correct vs. 74.7% (Z = =2.394, p =
0.017).
Taiwo et al. North-Central RCT 499 12 Self-report Treatment 24 weeks LTFU: 10%
[193] supporter and | TPA: 88.7%
DOT/DAART SOC: 72.1%
(OR 3.06, p<0.01)
48 weeks
TPA: 80.2%
SOC: 67.3%
(OR 1.95, p<0.01)

Idoko et al. North-Central Cohort Study, 175 12 Family and/or | DOT, TWOT, Undetectable Plasma Based on outcomes of 4 groups

[194] Direct community WOT Viral load (48 observed over 1 year (DOT, TWOT, WOT
Observational members weeks): and SAT)

Study DOT: 91%
TWOT: 88%
WOT: 84%
SAT: 79%

Ukwe et al. [73] | South-East Prospective 299 3 Self-report Pillboxes 86.1% Use of pillboxes as adherence aid was
study (with (Reminder) significantly associated with increased
structured adherence (r=0.22, p<0.001).
questionnaire)

Busari et al NA RCT 620 8 NA 10 structured Mean adherence rate | CD4 cell count: 238 cell/mm? (IG)

[195] education 1G: 99% versus 141 cell/mm? (CG), p<0.001.

modules CG: 88% (p<0.001) Hospitalization rate lower in IG

compared to CG

75




Busari et al NA RCT 420 8 NA 10 structured Mean adherence rate | Lower mortality (p=0.008) and rate of

[196] education 1G: 99% hospitalization in IG versus CG
modules CG: 88% (p<0.001)

Maduka and South-South* RCT 104 4 Self-report Monthly 76.9% (IG)

Tobin-West [13] counselling 55.8% (CG)
and twice-
weekly SMS

Udo et al. [197] | South-East NA 150 NA NA Treatment NA Increase in study participants adhering
supporters to ART on time (80%) from 43%
(family and (baseline)
peers)

ABBREVIATIONS

*Based on authors’ research institution

AGAS: Antiretroviral General Adherence Scale

CG: Control Group

HIVKQ-18: HIV Knowledge Questionnaire

HPP: Health Promotion Program

IG: Intervention Group

MI: Motivational Interviewing

NA: Not available

SOC: Standard of Care

TPA: Treatment Partner-assisted therapy (intervention)
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ANNEX 5.
ART Adherence Assessment/Measurement Methods: literature review

1. Self-report

In ART-related clinical and research settings, the self-report method is the
most commonly used adherence measurement approach [271]. It is easy to
use, inexpensive and has minimal time consumption. Furthermore, in care
settings, the flexibility of this approach allows for the discussions on reasons
for missing/skipping doses and has a potential for offering solutions to non-
adherence [271]. Research evidence shows that self-report measures
correlate with HIV viral load [67,272], actual medication intake [273-274]
and other more objective measures of adherence such as EDM [67,273].
Overestimation of adherence by patients as a result of “desirability bias”
remains a major limitation to this approach [11,271]. Other documented
limitations include recall bias as self-report methods may only effectively
reflect short-term adherence, and the use of non-standardized questions
[271].

2. Pill counts

This approach measures adherence based on calculations of the percentage
of prescribed and dispensed ART drugs during hospital visit/appointments
and the number of pills counted at the next appointment [185,271]. This is
done during hospital appointments or unannounced visits at the patients
home [43,185]. Limitations to this approach include overestimation of
adherence, as patients may influence assessment by dumping or throwing
pills away [271]. In addition, this approach does not give information on the
other aspects of adherence such as medication consumption timing and/or
dose skipping [67]. Reports from studies have shown that efforts to
minimize the risk of pill dumping such as unannounced pill counts have been
shown to predict viral load better than other approaches [271,275].
Nevertheless, this comes with added limitations such as lack of trust
between healthcare provider and clients in clinical care settings [67].

3. Pharmacy refill records

This approach has been reported to be useful in resource-limited settings
[276-277]. Adherence levels are calculated by comparing the actual refill
dates with expected refill dates [278]. Ross-Degnan et al. [279] in a study
carried out in resource-limited settings reported that pharmacy refill records
correlated with CD4 count and weight gain in HIV-positive patients. Other
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studies have also demonstrated that pharmacy refills records significantly
correlate with viral load in PLHIV [280-281]. This approach assumes that
patients who receive their pharmacy refills are adherent to prescribed
treatment regimen and does not measure actual medication intake [11,271].

4. Electronic drug monitoring (EDM)

The EDM approach has been used in measuring medication adherence in HIV
and other chronic diseases [271]. EDM approach utilizes devices like the
medication event monitoring system (MEMS), which has a microprocessor
that takes record of the date and time of each pill container/bottle opening
as a presumptive dose taken by patient [11,271]. Potential benefits include
the ease and ability to monitor detailed patterns of adherence and
medication use like dosing interval adherence [282]. Limitations that have
been reported include: underestimation of adherence from “pocket dosing
effect” which can be explained as the act of the patient removing more than
the required pill dose to use at another time [67,271]. In addition, there can
be overestimation of adherence as a result of patients opening the pill
container without using or removing pills- “curiosity opening” [67,271,283-
284].

5. Therapeutic drug monitoring (TDM)

The TDM approach is an established therapeutic intervention used in
measuring medication adherence. This approach involves the measurement
of drug levels in the patients’ blood. Some studies have demonstrated that
low plasma ART drug levels is associated with virologic failure and non-
adherence (via self-report) among PLHIV [274,285]. TDM is expensive and
not feasible in clinical care settings especially in resource-limited settings
[11,274]. Other limitations include the fact that most ART drugs have ‘short-
life span’ and is only reflective of adherence over a short-term (about 24
hours) with patients administering drugs in order to influence test results
[11,67,185]. Furthermore, other factors that may influence TDM results
include drug-drug interactions and diet [67,185,271].

6. Biological Markers Monitoring

Biological markers such as CD4 count and viral load have been used over
time as indicators of ART therapeutic success and outcome [11]. Low viral
load and high/increases in CD4 counts are proxies for good adherence [11].
Studies have shown that CD4 count correlates with self-report, pharmacy
refill records and weight gain and viral load correlates with pill count and
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good clinical outcomes in PLHIV [279,286]. However, some PLHIV on ART
may still have persistent high viral load [11]. Availability and high cost of
this approach in resource-limited settings is a major limitation [11].

7. Provider estimation Methods

The provider estimation method approach involves the HIV care provider
assessing ART adherence via factors such as: clinic attendance, economic
and sociodemographic factors. This approach is marred by overestimation of
adherence as the above-mentioned factors have been reported to be
ineffective in measuring ART adherence [11,279].
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