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Introduction
Adherence to antiretroviral therapy (ART) has been repeat-
edly shown to be the key to successful virologic outcomes
in both resource-poor and developed countries [1–6]. The
greatest need for ART exists in countries with an increased
prevalence of HIV. Many of these countries (eg, Africa,
South America, or Asia) are limited in the health resources
they can provide to an individual. Over the past few years,
there has been a general assumption that the high levels of
adherence required for successful therapy will not be
achieved in such resource-poor settings, and a number of
groups have called for caution in expanded access pro-
grams [7–9]. One major concern is that with expanded
ART access, resistant strains of HIV will emerge, leading to
the limitation of treatment options for the future [7,10•].

Having limited resources certainly makes scaling up
ART access more challenging, but in reality, access will
occur. Consequently, viral resistance will emerge, whether
or not structured programs are in place [11]. People who
are in need of therapy will go to some lengths to seek out
ART, often buying therapy as they can afford it or seeking
treatment from untrained practitioners. Poor antiretroviral
prescribing practices and intermittent therapy will likely
hasten the development of resistant virus. Implementing

structured and regulated access to therapy, even on a large
scale, should reduce this risk. Already many African coun-
tries—including South Africa, Senegal, Uganda, Cote d’Ivo-
ire, and Malawi—have commenced government programs
and other large observational cohorts, with published data
showing high adherence or good virologic outcomes in
some cases. [5,12•,13–16]. Community-based antiretro-
viral delivery has been successful in rural Haiti, and Brazil’s
large government ART program shows declining mortality
from AIDS from 1996 until the present [17–19]. Only a
subset of the studies published on ART delivery in
resource-poor areas contain data relating to adherence.

Studies Measuring Cohort 
Adherence to Therapy
Table 1 lists 15 studies from resource-poor countries appear-
ing in the recent literature. These papers detail adherence to
ART in a number of diverse public sector health care facili-
ties. Nine describe observational cohorts, and six describe a
clinical trial setting. Often ART is supplied free through vari-
ous government or non-governmental organization access
programs, but in some cases, people are purchasing their
own therapy. Adherence is comparable with similar cohorts
in developed countries. The virologic response corroborates
the adherence findings in the majority of cases. In addition,
Table 2 lists three studies that describe specific adherence
interventions in Africa.

Methods of measuring adherence
A number of methods are used to measure adherence. Such
measures are usually classified as subjective (in the opin-
ion of the patient) and objective (data recorded indepen-
dently of the patient).

Subjective assessments include recall questionnaires:
These are the most widely used tools to collect adherence
data (Table 1), with the dosing recall expected from the
patient varying from those missed in the past 3 days to the
past month [12•,13,17,20–24]. Success of the measure var-
ies according to the method of collecting the information.
More open, accurate responses may be expected where a
separate research team interviews the patient and the
results are not reported to the clinical team [25]. Using the
clinical team to administer the questionnaire may result in
an overinflated estimate of individual adherence. In the
Gugulethu site in Cape Town, the clinic counselors, who
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are also responsible for adherence education and home
visits, administer the recall questionnaire. The median
adherence is 100%. It is speculated this may be due to the
patient fearing disapproval from the clinical team if they
admit poor adherence [24]. A 30-day visual analogue scale
of doses taken used by Oyugi et al. [12•] seems a faster and
more efficient means of obtaining similar information to
the recall questionnaire.

Objective adherence assessments included pill counts,
Medication Event Monitoring System (MEMS) caps record-
ings and plasma drug level monitoring. Pill counts are valu-
able but can be time consuming in a busy clinic, especially if
the medication is being redispensed after each visit, resulting
in an increase in the total number of tablets returned each
month. There is the innate risk of people dumping their tab-
lets to “improve” their adherence, but this is not a dominant
feature of the experience in Cape Town, nor is it in Uganda
[5,12•,24]. Surprise or unannounced pill counts at home
may decrease the risk of pill-dumping but would require a
dedicated team of counselors to visit every client at home and
may not be a practical approach to monitoring adherence on
a large scale [12•,24].

There is not much experience with the use of MEMS
caps in developing countries. Only Oyugi et al. [12•] used
this method, which is accepted as one of the best means of
objectively assessing adherence in the developed world but
is prohibitively expensive for most resource-poor settings.
Two clinical trials used plasma drug levels as a marker for
adherence. Although this may be a useful procedure in
selected patient subsets (eg, those failing virologically with
high recorded adherence), the use of this tool to measure
adherence in expanded access programs is not practical.

All measures are only an approximation of adherence in
the end. The study by Oyugi et al. [12•] was the only one to
provide a comparison across four of the above methods; they
found no significant difference between the measures and
excellent correlations of each of them with viral outcomes.

Recurring themes
A number of issues impacting on adherence recur through-
out the papers in Table 1. The most important of these are
discussed below.

Self-funding
ART contributes to poor adherence. Either inadequate regi-
mens, such as dual nucleoside therapy, are purchased, or
treatment is purchased erratically. Adherence tends to
decrease as the contribution to drug costs by the individual
increases. Antiretroviral agents are expensive for people in
countries where the average income per year may range
from $240 to $300 (eg, Senegal, Uganda) [13,20–
22,26,27]. Lanièce et al. [13] showed a marked increase in
mean adherence when drug costs fell due to the introduc-
tion of access-pricing in late 2001. Inability to pay was the
most important barrier to adherence in Uganda [20,27].
Nachega et al. [21] showed that a large number of patients

paying for their own ART were on inadequate therapy,
usually dual nucleoside regimens. In Brazil, needing
money for transportation to attend the clinic was a factor
associated with nonadherence [6]. Adherence to antiretro-
virals is good in all cohorts where drug is provided at no
cost to the patient (Table 1) [5,6,17,22–25,27,28]. Weiser
et al. [26] predicted a 20% improvement in adherence in
Botswana if treatment was free.

Fear of being stigmatized
Nachega et al. [21] noted that fear of being stigmatized by
their families or community (including fears of physical vio-
lence and/or rejection) was independently associated with
poor adherence. This fear often results in nondisclosure of
HIV status to families and sexual partners. From our experi-
ence of more than 1000 people on antiretrovirals at three
sites in Cape Town, people who have not disclosed their HIV
status do worse on therapy. They have frequent treatment
interruptions, as tablets must be hidden and cannot be taken
when others are present. Qualitative data from patient inter-
views at Médecins Sans Frontières (MSF) clinics in Khayelit-
sha, Cape Town confirms this (Des Michaels, personal
communication). Weiser et al. [26] noted a tendency to
better adherence with disclosure of HIV status to others
(odds ratio, 3.55; confidence interval, 0.91–13.92). People
tend to want to reduce contact with the clinic, both because
visiting a clinic may be costly (in terms of both money and
time), and there is a risk of being seen by others and poten-
tially having their HIV-status exposed [13,26]. Clinic-based
directly observed therapies (DOT), requiring daily clinic
visits, would be a disadvantage for this reason.

It is widely expected that the ongoing encouragement
of disclosure of HIV-status among a community with an
ART program may in time result in an increased uptake of
voluntary counseling and testing (VCT) and a subsequent
reduction in stigma and discrimination as more people
learn their status [29].

Ease of regimen
Lanièce et al. [13] showed that efavirenz-based regimens
(twice daily dosing, smaller tablet burden) were better
adhered to than indinavir-based therapy (3 times a day dos-
ing, larger tablet burden); and a generic fixed-dose combina-
tion (1 tablet, twice daily) showed superb adherence in the
Cameroon [22]. Generics are beneficial if they are easy to
take, are cheaper, and are of high quality [22]. Pill burden is
often, but not always, found to be a significantly contributing
factor to adherence [5,20]. Logic dictates an easy regimen
would be preferable and more easily tolerated, at least for
first line regimens. Dosing schedule usually is important.
Orrell et al. [5] showed a reduction in adherence with
increased doses per day, as did Nachega et al. [21].

Between 8% and 17% of some cohorts cited adverse
events as a contributing factor to poor adherence [6,20,25–
27]. All medication side effects, however minor, should be
actively managed.
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Continuity of care
Coetzee et al. [14] suggests that having smaller patient-
centered clinics, with manageable patient numbers, will
improve adherence as the patient will see the same team at
each visit. One of the successes of delivering antiretrovirals
in Gugulethu, Cape Town has been the low counselor to
patient ratio. A counselor assigned to a patient at their first
clinic visit remains their first point of contact with the
clinic. Qualitatively, this has been key to patient retention
and adherence on this program [24].

Maintaining small clinics will be challenging in the
African-context with large numbers of people requiring
therapy. The increasing use of lay peer counselors, often HIV-
positive themselves, to maintain the low staff to patient ratio
(of 1:50) is an attractive option; although high staff numbers
will be required, the relatively low cost of employment of
such lay staff ($300 a month) makes this feasible. In addi-
tion, expanded access ART programs become a source of
employment for the local communities.

Patient preparedness
The use of a multidisciplinary team to prepare patient for
treatment is considered key to long-term success in a num-
ber of ART programs [6,14,18,24]. Lay peer counselors
provide invaluable insight to the clinical team and carry
much of the burden of patient education. There is a shift
away from the paternal medical view of “do what the
doctor says” to one where the patient takes responsibility
for their health and well-being. Thorough education about
HIV disease and of the risks and benefits of therapy should
occur prior to starting therapy and preferably in the
patient’s home language [5]. Issues of disclosure should be
discussed at length. Two Cape Town programs have shown
great success with this approach [14,24], and education is a
key part of the Haiti government antiretroviral program
[18]. Patients should have a belief in the efficacy of ART
and be aware of the need for near perfect adherence.
Skepticism about ART may result in poor adherence [6].

Ongoing adherence support
Forgetfulness is a common reason for nonadherence
[6,20,23,25]. People are more likely to forget their ART
with a disruption of their living pattern, such as being away
from home, either at weekends or due to traveling for work
[20,21,26] Adherence also seems to decrease temporally
[13,14]. Ongoing adherence counseling is needed at each
visit from clinical, dispensing, or counseling staff. On-
treatment support groups may be valuable. Material
support in the form of treatment diaries or pillboxes is
important in reminding people to take their doses. These
items need not be costly and can be made at the clinic or at
home. Alarmed pill bottles improved adherence in a
cohort of women in Mombasa [30].

A treatment partner, as used by the MSF program (a fam-
ily member or friend who “buddies” with the patient on
treatment), may be a valuable adjunct to long-term

adherence [3,25]. The rural ART delivery program in Haiti
successfully uses trained community workers to deliver DOT
to each patient at home [18]. In our experience, clinic-based
DOT is not necessary to achieve adherence to therapy in the
first instance [5,24] and may not be practical in some situa-
tions (eg, rural areas) due to large distances that would need
to be traveled. In addition, fears of exposure or stigma result
from frequent clinic visits [13,31]. Using a treatment partner
or community-based DOT would be preferable, particularly
as a focused intervention for those who had proven them-
selves to be poor at adhering to ART.

Conclusions
Adherence to therapy itself is no worse a problem in the
described resource poor cohorts than developed countries.
Resource-poor countries are not uniform and many health
care settings will adequately support ART therapy already
[17]. Programmatic emphasis on adherence, as well as labo-
ratory and clinical support from the outset is crucial. The
approach to adherence support should be multifactorial [11].

Delivery of ART should be free or of minimal cost.
Generic fixed-dose combinations may play a valuable role
in reducing cost and creating an easy treatment regimen,
providing quality can be assured [21]. A sustainable drug
supply is critical.

Therapy, even in the very ill, should not precede com-
prehensive patient treatment-readiness education. Disclo-
sure of HIV-status to a loved one prior to commencing ART
should be actively, but sensitively, encouraged.

The multidisciplinary team delivering ART needs to
identify a means of measuring adherence that is practical
in their setting. Either a clinic-based pill count or a self-
report questionnaire (or 30-day visual analogue scale
[12•]) is available and easy to use in resource-poor set-
tings. Increasing viral loads may be used as a late surrogate
marker for poor adherence, if they are available. Adherence
should be actively encouraged by all members of the team
at every encounter with the patient.

A plan for adherence improvement should be imple-
mented if poor adherence is identified. This may include a
repeat of the patient-preparedness process, the use of mate-
rial support (pillbox, diary card), increased support-group
visits, and/or the use of a treatment partner or buddy to
encourage dosing or even directly observe the dose at
home. Surprise home pill counts by a member of the ART
team and clinic-based DOTs could be reserved for those
hardened in non-adherence.

Expanding access to antiretroviral therapy to the people
needing treatment across the resource-poor areas of the
world remains a daunting prospect. Although the data
from these initial cohorts is extremely positive, there
remains an anxiety that the clinical and political pressure
to enroll large numbers of people onto ART programs may
adversely influence the quality of the service rendered.
Both new and existing ART programs need to maintain a
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focus on adherence and create systems and structures that
withstand the process of expansion.

The days of using the fear of poor adherence in poor
countries as an excuse for not implementing ART programs
are over. The problem lies not with the people living with
HIV, who have repeatedly proved their ability to adhere,
but with the financial and political will of the global com-
munity to learn from these first studies and to embark on
the process of establishing sustainable programs of access
to antiretroviral therapy for all.
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