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Abstract

Successful HIV treatment is contingent on sustained high levels of treatment adherence. Several barriers
to optimal adherence have been documented. In this article, we first review the global burden of non-ad-
herence among HIV/AIDS positive individuals on a public health scale. Second, we synthesized available
evidence from different study designs and stratified across the European, African, and Asian literature to
determine the factors influencing adherence to scheduled clinic appointments and medication non-adher-
ence. Third, we discuss common measurement techniques that quantify the magnitude of non-adherence,
their relative advantages and limitations in current practice. From January to May 2018, we reviewed guide-
lines, standard operating procedures, journal articles, and book chapters on treatment adherence among
HIV patients receiving adherence to antiretroviral therapy (ART) globally. We searched PubMed, Medline,
Google Scholar, and Cochrane Database of Systematic Reviews with the search terms “adherence,”“adher-
ence behavior,“medication adherence,”and “HIV patients,” or “HIVIAIDS,” and “Antiretroviral Therapy” or “ART”
or “ARVs” or “highly active ART ”from 2000 to 2017. We also identified articles through searches of authors’
files and previous research on HIV. We included only papers published in English in this review. We then
generated a final list of reference on the basis of originality and the broad scope of this review. We found
rich literature evidence of research findings and best practice recommendations on the importance of
adherence in HIV/IAIDS management, a general understanding of factors associated with non-adherence
and approaches to investigating non-adherence behavior among different populations. We observed sig-
nificant contextual differences exist with regard to barriers and burden of non-adherence among these

populations. (AIDS Rev. 2019;21:28-39)
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|ntroduction
Background narrative

‘It was a bright and breezy early morning in April
2014; the clouds were still settling from the heavy rain-
fall that had been witnessed the previous night in Se-
langor and its environs. It was one of those mornings
that required not only an extra motivation to get up from
bed but also some doggedness to get through the
traffic and waterlogged streets especially for those who
commute by public transport. Confronting the cool
breeze required an extra brazenness and courage;
workers and students just had to draw motivation from
somewhere to get going. Being a postgraduate stu-
dent, the quest to complete my year-long research
on-schedule and the understanding of how the timely
completion of my studies takes me to the next level in
my career were just enough motivation to start the day.
It was needless to think about all the hassles | would
normally face during my 45-60 min commute to the
hospital where | was conducting my study and the
uncertainty about how many patients | would be able
to recruit into my study that day. | could imagine this
was going to be one of those days when many pa-
tients, especially those who are frail or stable, may find
it convenient to reschedule their clinic appointments.
Regardless, this was not a time for procrastination, |
had a job to do, | had to be there for the patients com-
ing for their follow-up appointments and the new en-
rollees that would be receiving support in my study.
On arriving the clinic at about 7.55 am, | noticed a
couple of patients seated in the waiting area. Wow, that
was early, | thought to myself. | rushed to prepare my
room in anticipation of consultation starting at about
8.15 am. As | walked toward the nurses’ station to re-
view the files of patients scheduled for visit that morn-
ing, | noticed a middle-aged man seated in the waiting
area, flanked by two ladies who seemed to be his wife
and daughter. He looked pale, lethargic, and anxious.
His face suggested to me that he needed immediate
attention, so | spoke to the triage nurse who immedi-
ately took his vitals and other anthropometric measure-
ments and scheduled for him to be one of the first few
patients to be reviewed by the doctor. Shortly after, he
was called to the consultation room, and as he stood
up to go, | realized he could barely walk and had to
be supported by the ladies that accompanied him.
| asked the porter to bring a wheelchair to assist him
to the doctor’s room. After about 20 min of consultation

by the doctor, he was referred to the nurse counsellor
and thereafter to my room for enrollment into the anti-
retroviral therapy (ART) adherence support program.
On arrival, | had a chat with Mr. Jivan (pseudonym)
and as | explained the purpose of the study to him, he
stopped me and asked to sign the consent form. Real-
izing that | was shocked by how he hadn't allowed me
to finish explaining the study to him before signing the
consent form, he said ‘Dr, please don’t be surprised,
| know | have brought this (deterioration in health) upon
myself by not complying with the advice of the health
workers, not taking my medications regularly and not
attending my clinic appointments. This is all my fault
and I'm ready to make amend now. Please help me.’
| reassured him of our help and support and com-
pleted all the necessary formalities to enroll him into
the study. As he answered the baseline adherence
questionnaire, it became clear that he had been start-
ed on ART about 3 weeks prior, but he failed to adhere
to the medication schedule or attend follow-up clinic
visit the week before. | was glad he had an insight to
his problem, and we agreed on how to fit the medica-
tion schedule into his daily routine. We reinforced the
importance of treatment support from his family and
friends and linked him up with the local support group
in the hospital. Seen on follow-up visit 2 weeks later,
his condition had improved dramatically as he walked
independently and looked brighter.”

Narrated by author SAA

History of medication adherence in the
context of HIV/IAIDS

Historically, the concept of medication-taking in
chronic medical conditions has been described with
several terminologies. The quest to arrive at an all-
encompassing description of patient’s behavior of tak-
ing medications and adopting necessary lifestyle
changes as part of their overall treatment has led re-
searchers and medical interventionists to shift from
terms such as compliance and concordance to adher-
ence' - which describes a therapeutic alliance be-
tween the patient and clinician regarding a course of
treatment. One of the earliest pivots of this conceptual
evolution is the 2003 treatment adherence project
sponsored by the World Health Organization (WHO)
which described treatment adherence as “the extent
to which a person’s behavior - taking medications, fol-
lowing a diet, and/or executing lifestyle changes,
corresponds with the agreed recommendations from a
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health care provider?.” Not only does adherence con-
note collaboration by emphasizing patient’s choice and
commitment to agreed recommendations but it also
describes an active (by ensuring that patients own the
treatment plan through participatory decision-making)
and continuous process (a trend of patient’s action
about their health over time).

In the context of HIV/AIDS, treatment adherence is
often used to describe both strict medication adher-
ence and regular attendance of scheduled outpatient
clinic appointments®*. Medication adherence in HIV/
AIDS has been defined by Jani as “the ability of a
person living with HIV/AIDS to be involved in choosing,
starting, managing, and maintaining a given therapeu-
tic combination medication regimen to control viral
replication and improve immune function®.” Regular
clinic attendance for drug pick-up, laboratory investi-
gations and clinician assessment offer the opportunity
to closely monitor treatment response (clinical, immu-
nological, and virological), assess and address medi-
cation adherence challenges, and used by the WHO
as an Early Warning Indicator (EWI) of HIV drug resis-
tance among patients receiving ART around the world®.

The goals of HIV treatment are to maximally and
durably suppress plasma HIV RNA; restore and pre-
serve immunologic function; reduce HIV-associated
morbidity and prolong the duration and quality of sur-
vival; and prevent HIV transmission’. Strict adherence
to the treatment plan (comprising combination antiret-
roviral regimen) is central to the achievement of these
goals®. For example, a high level of sustained adher-
ence is not only necessary to achieve viral suppression
and improve immunological and clinical outcomes but
also strict medication adherence decreases the risk of
developing ARV drug resistance as well as reduces
the risk of HIV transmission.

Adherence is a primary determinant of the effective-
ness of treatment because poor adherence attenuates
optimum clinical benefit. Optimal adherence increases
the efficacy of interventions aimed at encouraging
healthy lifestyles such as diet modification, improved
physical activity, non-smoking, and safe sexual behav-
iors, and of the pharmacological-based risk-reduction
interventions.

There appears to be a consensus in literature that
minimum adherence levels of >95% are required for
treatment success®'%, although there have been re-
ports of viral suppression at lower adherence levels
and with non-nucleoside reverse transcriptase-based
regimen'!. Notwithstanding, the general understanding
is that higher levels of adherence improve the probabil-

ity of viral suppression and reduces disease progres-
sion and mortality.

Objectives

In this paper, we first review the global burden of
medication non-adherence among HIV/AIDS positive
individuals on a public health scale. Second, we rigor-
ously synthesize available evidence from different
study designs and stratified across the European, Af-
rican, and Asian literature to determine the factors in-
fluencing adherence to scheduled clinic appointments
and barriers to strict medication adherence among
HIV/AIDS individuals. Third, we discuss common mea-
surement techniques that aimed to quantify the mag-
nitude of non-adherence, their key advantages and
limitations in current practice.

Search strategy

From January to May 2018, we reviewed guidelines,
standard operating procedures, journal articles, and
book chapters on the treatment adherence among HIV
patients receiving ART globally. We searched PubMed,
Medline, Google Scholar, and Cochrane Database of
Systematic Reviews with the search terms “adher-
ence,” “adherence behavior,” “medication adherence,”
and “HIV patients” or “HIV/AIDS,” and “Antiretroviral
therapy” or “ART” or “ARVs” or “highly active ART
(HAART)” from 2000 to 2017. We also identified articles
through searches of authors’ files and previous re-
search on HIV. We included only papers published in
English in this review. We then generated a final list of
reference on the basis of originality and the broad
scope of this review.

Burden of non-adherence

In 2016 an estimated 36.7 million people were living
with HIV/AIDS worldwide, the majority of which are in
low- and middle-income countries with sub-Saharan
Africa being the most affected region. With advances
in the scientific understanding of HIV, effective treat-
ment with antiretroviral drugs can help control the vi-
rus; thus, persons infected with HIV can live healthy
lives and reduce the risk of transmission to others'.
As of July 2017, approximately 20.9 million people liv-
ing with HIV had access to ART treatment world-
wide ™™ (Fig. 1).

Despite global scale-up efforts, adherence rates re-
main sub-optimal. The burden of non-adherence to
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Figure 1. Global prevalence of people with HIV receiving antiretroviral therapy.
(Data source: global statistics HIV 20182, UNAIDS DATA 20183 and AIDS statistics by AVERT 201774).

HAART can be felt primarily in the patients’ clinical
outcomes and secondarily in health care workers, the
stakeholders, and the health-care system at large.
Non-adherence is a phenomenon that has been noted
and studied in chronic diseases, and HIV is no excep-
tion especially given the social construct of a sexually
transmitted disease and the attendant stigma associ-
ated with it. The burden is bound to be proportional to
the rates of non-adherence because, in clinical sce-
narios, observational and interventional studies, non-
adherence >80% culminates with detectable viraemia
in most cases. Hence, there has been a slow but def-
inite shift from the era of a cocktail of antiretroviral
drugs to a pill a day to curb the pill burden and im-
prove adherence, with medical technology researchers
now favoring a pill a week and novel depot monthly
injections that will drastically reduce non-adherence.
Such research is bound to add to the burden on the
available funds for managing this disease that has
transitioned from a fatal one to a chronic one.

ART is an essential component and determinant of
individual treatment success. Good clinical outcomes
depend on consistent and good ART regimens. A 95%
level of adherence to ART is required to achieve viral
suppression and lower the rate of opportunistic infec-
tions'®. For people living with HIV/AIDS; strict ART is
the key to sustained HIV suppression. Adherence re-
duces the risk of drug resistance, improves overall
health, quality of life, and survival'®. Furthermore, it
decreases the risk of HIV transmission'. Poor adher-
ence leads to loss of virologic control, in turn, leading
to the emergence of drug resistance and treatment

failure. Previous studies have shown that adherence to
scheduled clinic visit can be used as an objective
proxy for adherence to medication between clinic vis-
its'®. Repeated missed appointments have been shown
to result in non-adherence to medication, faster dis-
ease progression, and eventual treatment failure®. HIV
positive clients who miss clinic appointments are often
referred to as defaulters. In a study by Kimeu et al.,
authors reported that mean increase in CD4 counts at
6 months follow-up was seen among non-defaulters
compare to defaulters®. They also reported a higher
proportion of death among defaulters compared to
non-defaulters®®. Thus, defaulters are more likely to
have poor clinical outcomes.

At the community level, non-adherence to ART
makes HIV transmission more likely to occur'?'. In
addition, non-adherence can substantially increase
health-care costs related to hospitalization required to
treat opportunistic infections®. A relationship exists
between non-adherence and associated health-care
costs. Medication non-adherence leads to poor out-
comes, which then increase health-care service utiliza-
tion and an overall health-care cost that is passed onto
the patient. In most existing studies, only direct health-
care costs are considered when estimating the impact
of non-adherence and typically do not include indirect
costs such as productivity and disability costs®.

Direct health-care costs associated with non-adher-
ence include hospital cost (health care and medicine
cost) incurred due to increased morbidity and frequent
hospital visits** and hospital-related costs that occur
outside the hospital setting such as ambulatory care
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costs, nursing home care costs and laboratory tests
costs?. Indirect costs, on the other hand, include pro-
ductivity costs that are incurred by the patient and
society due to loss or impaired ability to work or engage
in leisure activities due to morbidity and loss of eco-
nomic productivity due to early death?, social welfare
costs that are given when individuals are unable to
work (for example invalid benefit)?’, and costs to the
patient’s family, friends, and other associates that are
involved with caring for the patient and that may occur
if other patients are infected®. Report of a systematic
review conducted to determine the economic impact
of medication non-adherence across multiple disease
groups showed a total unadjusted cost for non-adher-
ent HIV patients ranged from $16,957 to $30,068%°
while non-adherence in AIDS was $30,532%°. Studies
in the United States have reported between $100 and
$300 billion of avoidable health-care costs that are at-
tributed to non-adherence in the US annually, repre-
senting 3%-10% of total US health-care costs®!32,

Not having a formal salary or household income
commonly associated with poverty has been reported
to be a significant predictor of defaulting among pa-
tients on ART®. Economic impacts resulting from non-
adherence have the potential to escalate thus worsen-
ing poverty of individuals and families, especially in
countries most affected by the HIV epidemic.

One would assume that with widespread access to
ART, there would be reduced need for HIV-related
inpatient care. However, in low- and middle-income
countries affected by the HIV epidemic, there is little
published evidence in this regard®4. Although HIV care
is often provided on an outpatient basis, health-care
facilities continue to treat serious HIV-related hospital
admissions, and this is often resource-intensive and
expensive. HIV-related opportunistic infections which
are commonly associated with non-adherence are an
important cause of hospital admissions and mortality
in the era of ARTs. In a retrospective cohort study in-
volving 1041 adult inpatient admission in a regional
hospital in Johannesburg, close to half (45%) were
known to be HIV positive. These patients accounted
for at least 55% of all resources utilized and with further
consideration of the fact that among patients of un-
known HIV status some were bound to have been HIV
positive. These figures thus represent the minimum
burden placed on the hospital by HIV positive patients
during the time of the study®*. Similar high burden of
HIV-related hospital admissions and mortality has been
reported in studies conducted in Southern India%®,
Northern Namibia,® and South-South Nigeria®’.

The HIV/AIDS epidemic poses a lot of challenges to
the health systems of the developing countries that are
most affected. HIV/AIDS increases overall health ex-
penditures for both medical care and social support.
HIV/AIDS can affect the health sector in various ways.
These ways may range from the health workers them-
selves being infected with the HIV virus thus affecting
the supply of their services (through absenteeism and
deaths), a reduced moral of health professional result-
ing from the demanding health-care involved in caring
for AIDS patients, attitudes of health care workers to
HIV/AIDS patients that may reduce quality of care and
an increase in health expenditures in both public and
private sectors®®. In most developing countries, bud-
gets devoted to cover HIV/AIDS-related expenditures
are insufficient and with the high demand for the effec-
tive treatment of HIV/AIDS-related diseases, demands
for non-HIV/AIDS-related diseases remain unsatisfied
thus resulting in the need for help from international
donors to meet the health-care needs imposed by HIV/
AIDS by these countries®. Non-adherence to ART by
people living with HIV/AIDS increases demand and
cost on/to the health systems (ART programs).

Stakeholders involved in HIV medication adherence
are from various sectors; not limited to households and
health. In the private sector, there is absenteeism and
reduction of workers. There is reduced production in
the agricultural sector especially as large numbers of
HIV infected individuals in affected countries live in
rural communities with farming as their source of liveli-
hood. In education, there is increased absenteeism or
death of teachers leading to a reduction in quality of
education. On the other hand, the death of children,
their parents or children being out of school to look
after sick parents along with dropping out of school
after the death of their parents reduce the demand for
education. It is important that all stakeholders involved
in the management of HIV infection; from patients to
doctors/nurses to third-party players recognize and
address the various factors that may potentially reduce
treatment adherence.

Treatment adherence in HIV/AIDS

Evidence-based medicine that capitalized findings
from rigorous clinical trials have conceptualized HIV/
AIDS as a chronic manageable disease with the ini-
tiation of ARTs. ARTs have assured better prognosis
through reduced opportunistic infections and the
suppression of viral load in the circulation. These
discoveries have triggered an invigoration of global
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Figure 2. The impediments to antiretroviral therapy adherence.

public health workforce deployment to battle the HIV
crisis with courage and determination. Major roll-out
efforts have gained positive momentum for rapid
scale-up interventions to initiate HIV-infected people
with ARTs. Although the advent of ARTs has dra-
matically slowed disease progression, reduced mor-
talities, and incapacitated fatal infections to an oth-
erwise more manageable disease, these regimens
demand life-long strict adherence to achieve treat-
ment success and prevent drug resistance. Abdul-
rahman et al.® conceptualized adherence to ART as
a holistic approach comprising two key compo-
nents - strict medication adherence and adherence
to scheduled outpatient clinic appointments. There
are significant proportions of HIV infected patients
who have yet to reach the high levels of adherence
required for treatment success®®. Although research
on adherence to ARTs is abundant, the difference in
study designs, study settings, and measurement
tools to identify potential factors associated with
treatment adherence showed diverge, conflicting or
mixed variations. The dense perplexity to understand

WHO Dimensions of Adherence
- Patient related factors
-Socio-economic factors
- Condition related factors
- Therapy related factors
- Health system factors

IMPEDIMENTS TO ADHERENCE =,
Demographics

+

the magnitude of the non-adherence problem on pos-
sible impediments or implementation failures on
“medication taking” among HIV-infected individuals
have summoned concerns among clinicians and
public health advocates globally to reach a unified
solution. Fig. 2 exhibits the impediments to ARTs ad-
herence in literature.

Adherence to scheduled clinic
appointments

In HIV/AIDS-infected patients, regular clinic atten-
dance for medication refills, routine laboratory inves-
tigations, and clinician assessments are crucial to
achieving treatment success and better prognosis.
On-time appointment keeping and drug pickups are
vital EWI monitored by the WHO in determining drug
resistance profiles among HIV-infected patients at-
tending ART clinics worldwide. In addition, adherence
to scheduled clinic appointments provides the op-
portunity to primary caregivers for rapid detection of
treatment failures. The bulk of investigations conduct-
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ed to date was mainly quantitative study designs.
Hitherto to these explicit efforts, most studies pre-
dicted non-adherent clinic attendance to be signifi-
cantly related to sociodemographic, socioeconomic,
health-care delivery systems, and patient- and pro-
vider-related factors, but these findings showed
mixed variations across the European, African, and
Asian sub-continent.

Sociodemographics and socioeconomic
factors

Several cross-sectional studies found inconsisten-
cies across sociodemographic and socioeconomic
profiles affecting adherence to scheduled ART clinic
attendance. Whereas older age, non-African-Ameri-
can ethnicity and high-income level were reported to
influence regular clinic follow-ups in the United States
and Brazil*®# older age and female gender were
associated with missed clinic appointments in Chi-
na*. In Malaysia, Indian ethnicity and heterosexual
orientation were significant predictors of outpatient
clinic attendance among HIV-positive patients receiv-
ing ARTs*. From the African perspective, a retro-
spective cohort analysis in Western Kenya found that
missed clinic appointments were more likely to occur
among those unemployed, smokers, and those with
unknown disclosure status®. In a prospective study
among the Ugandan cohort, younger HIV-infected pa-
tients were found to be less likely to achieve regular
clinic attendance®. The Evidence for Elimination clus-
ter-randomized trial evaluating point-of-care CD4 test-
ing that included 1150 HIV-infected ART-naive preg-
nant and breastfeeding women attending antenatal
care between January 2014 and June 2015 in Zimba-
bwe found that younger women were more likely to
be non-adherent to continued care 360 days after
ART initiation*8. Structural barriers such as travel and
financial constraints have contributed to missed or
irregular clinic appointments. For those patients living
in rural areas or resource limited settings, the cost of
transportation relative to individual's income could be
substantial; thus, the need to struggle to be equipped
with other essential expenses for shelter, food, and
education is tantamount. A qualitative study conduct-
ed in a Ugandan cohort concluded that the cost of
transportation for monthly clinic visits was a potential
barrier to regular clinic attendance*’. Similar reasons
were cited in another prospective study in the same
setting®.

Patient-related factors

Perceived social stigma and discrimination associ-
ated with positive HIV status were postulated to be an
influencing factor of missed clinic appointments*. Pa-
tients’ psychological vulnerabilities such as being de-
pressed or unable to cope with stressful life situations
as a consequence of the unstable social environment
were attributed to irregular clinic attendance®. In
addition, forgetfulness, commitments with work or oth-
er activities, the self-rated perception of ill health and
religious beliefs was cited as potential barriers for
missed clinic appointments as well 84445,

Provider and health system factors

The bulk of studies from Asia reported that the dis-
tance from home to health facilities is a major factor for
missed clinic appointments*-%5, In addition, citing long
delays or waiting time at clinics discouraged patients
from adhering to future scheduled appointments®.
Such impediments that de-motivated HIV-afflicted pop-
ulations have also caused non-adherence to ART treat-
ments®6. From a qualitative study among 31 HIV-infect-
ed patients in Baltimore Maryland, clinician’s
availability, attitude and communication styles were
hypothesized to influence negatively on scheduled HIV
clinic attendance®”. The influx of patients in public
health facilities globally due to increased demand for
health-care services has prompted health-care
providers to execute rapid consultations, thus failing to
convey critical information to patients as a result of
interrupted patient-provider rapport.

It was postulated that patients’ clinic attendance was
influenced by unstable social living environment. HIV-
infected individuals are often required to identify trust-
ed family members, partners, and friends as treatment
supporters to overcome potential social stigmatization.
Trusted people may assist HIV-infected individuals with
appointment keeping, provide emotional support and
represent them when iliness afflicts them, thus prevent-
ing them from defaulting clinics attendance for refills*®.
Studies in Asia found that system-level factors such as
adherence to counseling, hospital-based support
group and good family support were consistently
associated with regular clinic attendance among
HIV-positive patients receiving ARTs%8%. In Nepal,
investigators conducted a 12-month retrospective
cross-sectional analysis across 423 HIV-positive
people to evaluate the association between perceived
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family support and participation in support programs
with regular clinic attendance. They found that good
family support catalyzes greater adherence to regular
clinic attendance®. Similarly, in Indonesia, Weaver
et al.% through a qualitative approach found that in-
creased level of social support experienced by ART-
prescribed patients was positively associated with
adherence. A similar scenario was highlighted from the
European perspective, of which a 12-month retrospec-
tive analysis among 178 adult HIV-infected patients
from the United States with limited family support
showed greater clinic non-attendance rates*!. Physical
support from family or friends is crucial to ensure reg-
ular clinic attendance as it provides monetary support,
transportation provision for commuting and appoint-
ments reminding®65°,

Strict medication adherence

Adherence behavior (i.e., medication adherence) is
a critical linkage between prescribed ART regimen and
treatment outcome. When an HIV-infected individual is
non-adherent, it is likely that even the most effective
ART regimens fail®®. Most studies on ART adherence
exhibited that predictors and risk factors differ across
different regions of the world, necessitating context-
specific development of non-adherence profiles®’.

Sociodemographics and socioeconomic
factors

Literature has highlighted varying patterns of adher-
ence behaviors associated with patient demographics
and socioeconomic predictors®. These inconsisten-
cies were prevalent in countries with highly concen-
trated HIV epidemics as compared to countries with
generalized HIV incidence patterns®. Concurrently,
adherence behavior showed striking inconsistencies
between low-, middle-, and high-income nations®. Re-
source rich-settings have consistently established that
younger age, non-white ethnicity, low-income, lack of
education, and insecure housing were positively as-
sociated with non-adherence behaviors®®. In Asia,
significant associations were found between adher-
ence behavior with social (level of education, stigma,
non-HIV disclosure, alcohol, or substance use) and
economic (income and availability of health insurance)
factors in resource limited settings, particularly in Ne-
pal, Thailand, India, China, Cambodia, and Malaysia®.
Findings from a systematic review on determinants of
ART adherence among African adults reported that

men, younger age, low literacy. and being unemployed
were significant predictors of non-adherence®’.

Patient-related factors

The key reasons for not wanting to take ART medica-
tions by patients were forgetfulness, busy daily
schedules, feeling sleepy after taking the medication
and running out of medications®*%86465  Amplified by
rumors and false beliefs that ARTs may cause harm and
sexual arousals, patients were often predisposed to in-
tentional non-adherent attitudes such as the decision to
self-omit prescribed medications, or unintentional non-
adherent attitudes such as decreased self-confidence
toward ART treatment regimen®’. Two studies in Asia
identified religion and ritual obstacles among HIV-infect-
ed patients as factors that predispose them to self-omit
prescribed medications®%8, Socio-cultural factors such
as stigma and discrimination, fear of being recognized,
fear of disclosure of status to the community, and stig-
matization from family may cause sub-optimal adher-
ence in HIV-infected patients®50.52556667  To prevent
unwanted disclosure, these patients hid their medica-
tions, leading to delayed or missed doses to prescribed
ARTs%. It is worthy to note that negative perceptions
over ARTs can exert control over self-motivations,
thought processes and emotional states to influence
adherence related behavior®®. Using a mixed-method
approach, a study in Nepal postulated that patients’
belief, knowledge, and expectations regarding treat-
ment strongly influenced their medical decision mak-
ing®. That study revealed that very few patients be-
lieved that ART cured HIV and were unclear as to how
long they should take ARTs. It is important for every
patient to understand the importance of treatment goals
and to adhere to prescribed ART regimen as inaccurate
information and misconceptions toward disease and
treatment would lead to poor therapeutic outcomes®.

Provider and health system factors

Patient satisfaction with provider and health services
is crucial to influence adherence behavior. A good
patient-provider communication is essential for
adherence behavior'®%, In an attempt to highlight the
putative factors of medication non-adherence, a
systematic review from Asia concluded that inacces-
sibility of services and the relationship with service pro-
vider were major barriers toward adherence behavior®®.
From the African perspective, non-adherence was ob-
served when patients encountered unpleasant experi-
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Table 1. Common measurement techniques, key advantages, and limitations

Measurement technique

Advantages

Limitations

1) Patient self-reports

2) Pill counts

3) Serum assay of drug
levels

4) Electronic pill caps

1.

no

—_

—

—

The most common technique used by
researchers given its’ advantages of low
cost (commonly used by resource limited
settings) and design flexibility (allows
cross-cultural adaptation-questionnaires
suit individual language abilities)

. Data collection is easy and helps to

explore the magnitude of the

problem (prevalence) and factors
influencing the non-adherence

problem (hypothesis generating) across
different populations

. Returning excess pills allow tangible

evidence of non-adherence

. Measures the last dose taken

. A monitoring system is inserted in the

medication bottle caps to record accurately
the date and time of opening and closing of

1. Such approach may lead to recall
bias (assuming that patients recall their
behavior to provide an honest response)
2. Overestimates of adherence

1. Pill counts require patients to return
medications packaging to the clinician. In
such situations, there were high risks that
patients tend to forget the packages or
inadvertently discard them. Some
patients engage in “pill dumping” to
appear adherent. These situations may
cause overestimates

1. Expensive

2. Lack of general availability

3. The serum concentrations of nucleoside
analogs may not reflect intracellular
concentration of the active triphosphates

4. Provides information on recent doses and
risks overestimates

1. Interpretation of data assumes that a single
dose is taken each time the bottle is opened,
thus, leads to inaccuracies or overestimates

the bottle

ences with clinic staffs, rudeness, condemnation, and
fatigue®'. In addition, inappropriate health facility set-
tings such as lack of privacy, crowded pharmacies,
short doctor-patient communication due to multiple
consultations, lost of patient records and long wait
times were blamed to catalyze non-adherence behav-
iors®'. With the influx of patient admissions in public
hospitals, health-care providers often failed to convey
critical information about medication use among pa-
tients and their effects on disease progression.

Therapeutic-related factors

ART regimens are often intricate and demand
varying dosing schedules, complex regimen, meal
restrictions, and adverse drug reactions'6:5661.6% The
relatively short half-lives of non-nucleoside reverse
transcriptase inhibitors and protease inhibitors had

if multiple doses are removed at once

necessitated prescriptions with high dose frequencies
and increased pill burden on HIV-infected patients,
causing frustrations to adhere to agreed treatment
plans'®. Adverse drug reactions are important deter-
minants in influencing adherence behaviors. The
WHO defined an adverse drug reaction as “a re-
sponse which is noxious and unintended, and which
occurs at doses normally used in humans for the
prophylaxis, diagnosis, or therapy of disease, or
modification of physiological function™.” Using a
qualitative approach among 34 HIV-infected persons
in Nepal, Wasti et al.%¢ reported that patients’ non-
adherence behaviors were related to medication side
effects such as vomiting, diarrhea, body pain, and
skin rashes. To further strengthen such claims, Li
et al.”! conducted a systematic review and qualitative
meta-synthesis to conclude that visible drug reactions
such as body changes, a buffalo hump, excess



Abdulrahman, et al.: The Burden of HIV Treatment Adherence

sweating, darkening of the skin, body odor, hair loss,
weight gain/loss, and skin rash increases the risk of
unintentional HIV disclosure, disturbed routines, caus-
ing low self-esteem, self-stigmatization, and non-ad-
herence to ARTs. Coherently, psychological impact
associated with these adverse drug reactions such as
being delusional and a feeling of being “killed” by
taking ARTs has contributed to non-adherence’. In
addition, efavirenz-containing regimens have been
reported to result in neuropsychiatric reactions
(e.g., dizziness, body heat, nightmares, and anxiety)
which contributed to poor adherence’""2,

Addressing the problems of non-adherence
Measuring and monitoring adherence

Valid and reliable tools are vital to quantify the extent
of medication non-adherence precisely. Literature that
explored medication non-adherence in HIV-infected
persons to date has employed different methods of
measurements. These variations have made the non-
adherence phenomenon difficult to conclude, yet yield-
ing multiple hurdles to execute appropriate interven-
tions. Common techniques that investigators used to
quantify the magnitude of the non-adherence problem
in HIV-infected persons include patient self-reports, pill
counts, measuring serum-assay drug levels, and the
use of electronic pill caps. While each of these meth-
odologies has its unique strengths, all of them have
certain limitations®. Table 1 summarizes the key tech-
nigues used in adherence measurements.

Conclusion

Non-adherence places a significant burden on pa-
tients, caregivers, health-care providers, the health-care
system and all stakeholders involved in HIV care and
programming. Evidence proved that higher levels of ad-
herence improves the probability of HIV suppression and
reduces the risk of disease progression and mortality.
Acknowledging rigorous research conducted over the
past decade, we found rich literature evidence on find-
ings incorporated to achieve the best practice recom-
mendations on the importance of adherence in HIV/AIDS
management. A general understanding of factors associ-
ated with non-adherence and approaches to investigat-
ing non-adherence behavior among different populations
has highlighted a set of significant contextual differences
that exist between barriers and burden of non-adherence
among the HIV population. Our broad-spectrum review

may be a platform of reference to help formulate and
amalgamate a global consensus document to align frag-
mented efforts on scale-up interventions to reach optimal
treatment-adherence among HIV populations worldwide
while establishing research priorities and gold standards
for reporting and validation.

Funding
None.

Conflicts of interest
None.

Ethical disclosures

Protection of human and animal subjects. The
authors declare that no experiments were performed
on humans or animals for this study.

Confidentiality of data. The authors declare that
they have followed the protocols of their work center
on the publication of patient data.

Right to privacy and informed consent. The au-
thors declare that no patient data appear in this article.

References

1. Aronson JK. Compliance, concordance, adherence. Br J Clin Pharmacol.
2007,63:383-4.

2. Sabate E. Adherence to Long Term Therapies: evidence for Action.
Geneva: World Health Organization; 2003. Available from: http://www.
who.int/chp/knowledge/publications/adherence_full_report.pdf. [Last ac-
cessed on 2018 May 05].

3. Abdulrahman SA, Rampal L, Othman N, et al. Sociodemographic profile
and predictors of outpatient clinic attendance among HIV-positive pa-
tients initiating antiretroviral therapy in Selangor, Malaysia. Patient Prefer
Adherence. 2017;11:1273-84.

4. Anoje C, Agu KA, Oladele EA, et al. Adherence to on-time ART drug
pick-up and its association with CD4 changes and clinical outcomes
amongst HIV infected adults on first-line antiretroviral therapy in Nige-
rian hospitals. AIDS Behav. 2017;21:386-92.

5. Jani AA. Adherence to HIV Treatment Regimens: recommendations for Best
Practices; 2002. p. 1-72. Available from: http://www.njo.nl/blobs/hiv/Adher-
ence_lmportance_and_Support_2.pdf. [Last accessed on 2018 May 05].

6. Bennett DE, Jordan MR, Bertagnolio S, et al. HIV drug resistance early
warning indicators in cohorts of individuals starting antiretroviral therapy
between 2004 and 2009: world health organization global report from
50 countries. Clin Infect Dis. 2012;54 Suppl 4:5280-9.

7. United States Department of Health and Human Services. Guidelines for
the Use of Antiretroviral Agents in Adults and Adolescents Living with
HIV: treatment Goals; 2016. Available from: https://www.aidsinfo.nih.gov/
guidelines/html/1/adult-and-adolescent-arv/9/treatment-goals. [Last ac-
cessed on 2018 May 05].

8. Preininger L, Cantwell-McNelis K, James C, et al. Long-term medication
adherence in patients receiving antiretroviral drug therapy. Curr HIV Res.
2011;9:253-5.

9. Fairley CK, Permana A, Read TR. Long-term utility of measuring adher-
ence by self-report compared with pharmacy record in a routine clinic
setting. HIV Med. 2005;6:366-9.

10. Paterson DL, Swindells S, Mohr J, et al. Adherence to protease inhibitor
therapy and outcomes in patients with HIV infection. Ann Intern Med.
2000;133:21-30.

11. Bangsberg DR. Less than 95% adherence to nonnucleoside reverse-
transcriptase inhibitor therapy can lead to viral suppression. Clin Infect
Dis. 2006;43:939-41.

37



38

AIDS Reviews. 2019;21

12.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Global Statistics. Available from: https://www.hiv.gov/hiv-basics/over-
view/data-and-trends/global-statistics. [Last accessed on 2018Jul 04].

. UNAIDS. Fact Sheet-Latest Statistics on the Status of the AIDS Epi-

demic. Available from: http://www.unaids.org/en/resources/fact-sheet.
[Last accessed on 2018 May 07].

. AIDS Statistics by AVERT 2017. Available from: http://www.avert.org.

[Last accessed on 2018 May 07].

. Bisson GP, Gross R, Bellamy S, et al. Pharmacy refill adherence com-

pared with CD4 count changes for monitoring HIV-infected adults on
antiretroviral therapy. PLoS Med. 2008;5:e109.

. Chesney MA. The elusive gold standard. Future perspectives for HIV

adherence assessment and intervention. J Acquir Immune Defic Syndr.
2006;43 Suppl 1:5149-55.

. Cohen MS, Chen YQ, McCauley M, et al. Prevention of HIV-1 infection

with early antiretroviral therapy. N Engl J Med. 2011;365:493-505.

. Park WB, Choe PG, Kim SH, et al. One-year adherence to clinic visits

after highly active antiretroviral therapy: a predictor of clinical progress
in HIV patients. J Intern Med. 2007;261:268-75.

. Alamo ST, Wagner GJ, Sunday P, et al. Electronic medical records and

same day patient tracing improves clinic efficiency and adherence to
appointments in a community based HIV/AIDS care program, in Uganda.
AIDS Behav. 2012;16:368-74.

Kimeu M, Burmen B, Audi B, et al. The relationship between adherence
to clinic appointments and year-one mortality for newly enrolled HIV
infected patients at a regional referral hospital in Western Kenya, Janu-
ary 2011-december 2012. AIDS Care. 2016;28:409-15.

Baggaley RF, White RG, Hollingsworth TD, Boily MC. Heterosexual HIV-1
infectiousness and antiretroviral use: systematic review of prospective
studies of discordant couples. Epidemiology. 2013;24:110-21.
Nachega JB, Leisegang R, Bishai D, et al. Association of antiretroviral
therapy adherence and health care costs. Ann Intern Med. 2010;152:
18-25.

Herndon JB, Mattke S, Evans Cuellar A, Hong SY, Shenkman EA. Anti-
inflammatory medication adherence, healthcare utilization and expendi-
tures among medicaid and children’s health insurance program enroll-
ees with asthma. Pharmacoeconomics. 2012;30:397-412.

Cleemput |, Kesteloot K, DeGeest S. A review of the literature on the
economics of noncompliance. Room for methodological improvement.
Health Policy. 2002;59:65-94.

Salas M, Hughes D, Zuluaga A, Vardeva K, Lebmeier M. Costs of
medication nonadherence in patients with diabetes mellitus: a system-
atic review and critical analysis of the literature. Value Health. 2009;12:
915-22.

Elliott RA, Shinogle JA, Peele P, Bhosle M, Hughes DA. Understanding
medication compliance and persistence from an economics perspective.
Value Health. 2008;11:600-10.

Schoenwetter WF, Dupclay L Jr., Appajosyula S, Botteman MF,
Pashos CL. Economic impact and quality-of-life burden of allergic rhini-
tis. Curr Med Res Opin. 2004;20:305-17.

Smith D, Pagel C, Utley M, Gallivan S. Quantifying the impact of non-
adherence to drug therapy: a technical note concerning an application
of a branch and bound algorithm. Health Care Manag Sci. 2008;11:
302-5.

Barnett PG, Chow A, Joyce VR, et al. Determinants of the cost of health
services used by veterans with HIV. Med Care. 2011;49:848-56.

Pruitt Z, Robst J, Langland-Orban B, Brooks RG. Healthcare costs as-
sociated with antiretroviral adherence among medicaid patients. Appl
Health Econ Health Policy. 2015;13:69-80.

IMS Institute for Healthcare Informatics. Avoidable Costs in US Health
Care 2013. Available from: http://www.imshealth.com/deployedfiles/im-
shealth/Global/Content/Corporate/IMS%20Institute/RUOM-2013/IHII _
Responsible_Use_Medicines_2013.pdf. [Last  accessed  on
2018 Feb 10].

Benjamin RM. Medication adherence: helping patients take their medi-
cines as directed. Public Health Rep. 2012;127:2-3.

Peltzer K, Ramlagan S, Khan MS, Gaede B. The social and clinical
characteristics of patients on antiretroviral therapy who are ‘lost to follow-
up’ in Kwazulu-Natal, South Africa: a prospective study. SAHARA J.
2011,8:179-86.

Long LC, Fox MP, Sauls C, et al. The high cost of HIV-positive inpatient
care at an urban hospital in Johannesburg, South Africa. PLoS One.
2016;11:0148546.

Kumarasamy N, Venkatesh KK, Devaleenol B, et al. Factors associated
with mortality among HIV-infected patients in the era of highly active
antiretroviral therapy in Southern India. Int J Infect Dis. 2010;14:
el127-31.

Mgori NK, Mash R. HIV and/or AIDS-related deaths and modifiable risk
factors: a descriptive study of medical admissions at Oshakati interme-
diate hospital in Northern Namibia. Afr J Prim Health Care Fam Med.
2015;7:e1-7.

Gyuse AN, Bassey IE, Udinwa NE, Okokon IB, Philip-Ephraim EE. HIV/
AIDS related mortality among adult medical patients in a tertiary institu-
tion in South-South Nigeria. Asian Pac J Trop Med. 2010;3:141-4.

38.

39.

40.

41,

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54,

55.

56.

57.

58.

59.

60.

61.

62.

63.

United Nations Department of Economic and Social Affairs/Population.
The Impact of AIDS. Available from: http://www.un.org/en/development/
desa/population/publications/hiv-aids/aids-impact.shtml. [Last accessed
on 2018 Feb 15].

Wakibi SN, Ng'ang'a ZW, Mbugua GG. Factors associated with non-
adherence to highly active antiretroviral therapy in Nairobi, Kenya. AIDS
Res Ther. 2011;8:43.

Israelski D, Gore-Felton C, Power R, Wood MJ, Koopman C. Sociode-
mographic characteristics associated with medical appointment adher-
ence among HIV-seropositive patients seeking treatment in a county
outpatient facility. Prev Med. 2001;33:470-5.

Bofill L, Waldrop-Valverde D, Metsch L, Pereyra M, Kolber MA. Demo-
graphic and psychosocial factors associated with appointment atten-
dance among HIV-positive outpatients. AIDS Care. 2011;23:1219-25.
Nagata D, Gutierrez EB. Characteristics of HIV patients who missed their
scheduled appointments. Rev Saude Publica. 2015;49:95.

Zhang Y, Dou Z, Sun K, et al. Association between missed early visits
and mortality among patients of china national free antiretroviral treat-
ment cohort. J Acquir Immune Defic Syndr. 2012;60:59-67.
Abdulrahman SA, Rampal L, Othman N, et al. Socioeconomic predictors
of adherence behavior among HIV-positive patients receiving antiretroviral
therapy in Selangor, Malaysia. Asia Pac J Public Health. 2017;29:304-14.
Kunutsor S, Walley J, Katabira E, et al. Clinic attendance for medication
refills and medication adherence amongst an antiretroviral treatment
cohortin Uganda: a prospective study. AIDS Res Treat. 2010;2010:872396.
Erlwanger AS, Joseph J, Gotora T, et al. Patterns of HIV care clinic at-
tendance and adherence to antiretroviral therapy among pregnant and
breastfeeding women living with HIV in the context of option B+ in
zimbabwe. J Acquir Immune Defic Syndr. 2017;75 Suppl 2:5198-206.
Tuller DM, Bangsberg DR, Senkungu J, et al. Transportation costs im-
pede sustained adherence and access to HAART in a clinic population
in Southwestern Uganda: a qualitative study. AIDS Behav. 2010;14:778-84.
Sharma M, Singh RR, Laishram P, et al. Access, adherence, quality and
impact of ARV provision to current and ex-injecting drug users in Mani-
pur (India): an initial assessment. Int J Drug Policy. 2007;18:319-25.
Wanchu A, Kaur R, Bambery P, Singh S. Adherence to generic reverse
transcriptase inhibitor-based antiretroviral medication at a tertiary center
in North India. AIDS Behav. 2007;11:99-102.

Wang X, Wu Z. Factors associated with adherence to antiretroviral
therapy among HIV/AIDS patients in rural China. AIDS. 2007;21 Sup-
pl 8:5149-55.

Sarna A, Pujari S, Sengar AK, et al. Adherence to antiretroviral therapy
and its determinants amongst HIV patients in India. Indian J Med Res.
2008;127:28-36.

Starks H, Simoni J, Zhao H, et al. Conceptualizing antiretroviral adher-
ence in Beijing, China. AIDS Care. 2008;20:607-14.

Cauldbeck MB, O'Connor C, O'Connor MB, et al. Adherence to anti-
retroviral therapy among HIV patients in Bangalore, India. AIDS Res
Ther. 2009;6:7.

Sogarwal R, Bachani D. Assessment of ART centres in India: client
perspectives. J Indian Med Assoc. 2009;107:276-80.

Li L, Lee SJ, Wen Y, et al. Antiretroviral therapy adherence among
patients living with HIV/AIDS in Thailand. Nurs Health Sci. 2010;12:
212-20.

Wasti SP, van Teijlingen E, Simkhada P, et al. Factors influencing adher-
ence to antiretroviral treatment in Asian developing countries: a system-
atic review. Trop Med Int Health. 2012;17:71-81.

Lam Y, Westergaard R, Kirk G, et al. Provider-level and other health
systems factors influencing engagement in HIV care: a qualitative study
of a vulnerable population. PLoS One. 2016;11:e0158759.

Weaver ER, Pane M, Wandra T, et al. Factors that influence adherence
to antiretroviral treatment in an urban population, Jakarta, Indonesia.
PLoS One. 2014;9:e107543.

Ayer R, Kikuchi K, Ghimire M, et al. Clinic attendance for antiretroviral
pills pick-up among HIV-positive people in Nepal: roles of perceived
family support and associated factors. PLoS One. 2016;11:e0159382.
Abdulrahman SA, Rampal L, Ibrahim F, et al. Mobile phone reminders
and peer counseling improve adherence and treatment outcomes of
patients on ART in Malaysia: a randomized clinical trial. PLoS One. 2017;
12:e0177698.

Heestermans T, Browne JL, Aitken SC, Vervoort SC, Klipstein-Grobusch
K. Determinants of adherence to antiretroviral therapy among HIV-posi-
tive adults in Sub-Saharan Africa: a systematic review. BMJ Glob Health.
2016;1:€000125.

Fogarty L, Roter D, Larson S, et al. Patient adherence to HIV medication
regimens: a review of published and abstract reports. Patient Educ
Couns. 2002;46:93-108.

Mills EJ, Nachega JB, Bangsberg DR, et al. Adherence to HAART: a
systematic review of developed and developing nation patient-reported
barriers and facilitators. PLoS Med. 2006;3:€438.

. Tran BX, Nguyen LT, Nguyen NH, Hoang QV, Hwang J. Determinants

of antiretroviral treatment adherence among HIV/AIDS patients: a multi-
site study. Glob Health Action. 2013;6:19570.



65.

66.

67.

68.

69.

Abdulrahman, et al.: The Burden of HIV Treatment Adherence

Dibaba B, Hussein M. Factors associated with non-adherence to anti-
retroviral therapy among adults with HIV/AIDS in Arsi zone, Oromia.
J AIDS Clin Res. 2017;8:1000647.

Sabin LL, Desilva MB, Hamer DH, et al. Barriers to adherence to anti-
retroviral medications among patients living with HIV in Southern China:
a qualitative study. AIDS Care. 2008;20:1242-50.

Akhila JS, Arbind KC, Chandrashekar R. Factors affecting adherence to
highly active anti-retroviral therapy in HIV positive patients-Southern
India. J Clin Diagn Res. 2010;4:2875-77.

Ganasegeran K, Al-Dubai SA. Medical professionalism from a socio-cul-
tural perspective: evaluating medical residents communicative attitudes
during the medical encounter in Malaysia. J Postgrad Med. 2014;60:12-5.
Bezabhe WM, Chalmers L, Bereznicki LR, et al. Barriers and facilitators
of adherence to antiretroviral drug therapy and retention in care among

70.

71.

72.

adult HIV-positive patients: a qualitative study from Ethiopia. PLoS One.
2014,9:97353.

WHO. Surveillance of Antiretroviral Drug Toxicity during Pregnancy and
Breastfeeding. Geneva: World Health Organization; 2013. Available from:
http://www.apps.who.int/iris/handle/10665/91768?mode=full. [Last ac-
cessed on 2018 May 10].

Li H, Marley G, Ma W, et al. The role of ARV associated adverse drug
reactions in influencing adherence among HIV-infected individuals: a
systematic review and qualitative meta-synthesis. AIDS Behav. 2017;21:
341-51.

Shigdel R, Klouman E, Bhandari A, Ahmed LA. Factors associated with
adherence to antiretroviral therapy in HIV-infected patients in Kathman-
du district, Nepal. HIV AIDS (Auckl). 2014;6:109-16.

39



