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Executive summary

In Rwanda, where an estimated 150,000 adults and children are currently living with
HIV/AIDS, HIV care and treatment services are being scaled up rapidly. At the time this
study was initiated, nearly 49,000 adults and children were receiving antiretroviral therapy
(ART) at 165 facilities. Ensuring strict adherence to ART is required for optimal virological
and immunological outcomes, prevention of drug resistance, and longer survival, yet limited
information is available on ART adherence in Rwanda and other resource-limited settings.
The cross-sectional study described in this report aimed to help build this literature by
examining levels and patient- and site-level predictors of current ART adherence, and by
validating low-cost measures of adherence among a nationally representative sample of
adult patients remaining on ART 6, 12 and 18 months after initiation in the Rwandan national
program.

Multistage sampling methods with stratification by time on ART (i.e., 6, 12 or 18 months prior
to study start) and type of site (i.e., public or faith-based) were used to randomly select a
nationally representative sample of 1,798 adults=18 years of age across 20 sites. For
simplicity, the time on ART strata are referred to as “study groups” in this report (e.g. 6
months on ART study group, 12 months on ART study group, etc). Four study assessments
were done: a) a quantitative closed-ended patient questionnaire; b) abstraction of baseline
and follow-up demographic and ART-treatment information from patient records; c) viral load
assessments for a sub-sample of study participants; and d) a structured site assessment
guestionnaire that collected information about programmatic variation that could impact
adherence at the patient level. Adherence was assessed using four key outcome measures:
a) patient 3-day recall, b) patient 30-day recall, c) CD4 change, and d) viral load.

Results

Of the 1,798 patients selected for inclusion, 1,472 (82%) were confirmed to be eligible, and
of those, 1,417 (96%) agreed to participate and had complete data, including 571(40%), 491
(35%) and 355 (25%) who started ART 6, 12 and 18 months prior to data collection,
respectively, and 837 (59%), who received viral load assessments among the 6 (40%) 12
(34%) and 18 (26%) months on ART groups. After applying the sampling weights, the total
population was 6,996: with 2,724 (39%); 2,353(34%) and 1,921(27%) in the 6, 12, and 18
months on ART groups, respectively. The weighted viral load population was 4,184 (60%):
1,598 (38%) 1,336 (32%) 1,250 (30%) in the 6, 12, and 18 months on ART groups,
respectively.

Levels of adherence
Self-report: Self-reported measures of adherence indicated very high levels of adherence
among the population across all sites and did not vary by time on ART:

a. 3-day recall: 94% (95% CI: 92-97%) of the population reported perfect 3-day
adherence with no statistically significant differences by time on ART. Perfect
three-day adherence ranged significantly across sites from 84% to 100%.

b. 30-day recall: 76% (95% CI: 75-79%) of the population reported perfect adherence
in the 30 days preceding the interview. An additional 11% took 90% of all pills, 7%
took 80%, and 4% took less than 80%. No statistically significant differences were
observed by time on ART at any of the adherence cut-off levels. Perfect 30-day
adherence varied by site from 50% to 98%.

c. Treatment interruption: The population reported very infrequent treatment
interruptions, defined as missing all pills for 3 or more consecutive days, with a rate
of 1.1 per person-year on ART for both the 6- and 12- months on ART study groups
and 0.8 in the 18-month group.



Immunological: Completeness of baseline and follow-up CD4 counts was very low, which
limited our ability to examine immunological outcomes. In the weighted patient population,
only 607 (22%), 528(22%) and 246(19%) patients on ART for 6, 12 and 18 months
respectively had CD4 results at ART initiation and at interview documented in their charts.
Among these patients, as expected, the median change in CD4 count increased with time on
ART: on average, the change in CD4 count was +121cells/ul at 6 months, +158 cells/ul at 12
months; and +143 cells/ul at 18 months.

Virological: Across the 4,184 population with viral load assessments, 83% (95% CI: 80-85%)
had undetectable (<40 copies/mL) viral loads and an additional 9% had viral loads between
40-500 copies/mL. The proportion of patients with undetectable viral load varied significantly
by site and ranged from 70% to 95%.

Reasons for non-adherence and side effects to ART

Among the 2.640 (38%) patients who ever missed ART, the most commonly cited reasons
for missing a dose across all three study groups were forgetfulness (57%), being away from
home (49%), and not having food (25%). Feeling well and therefore thinking the medication
was unnecessary (2%), believing that ART is not helpful (<1%), not having water (3%),
having consumed too much alcohol (4%), feeling that the medication was a reminder of
one’s HIV status (2%), being advised not to take ART by one’s social network (1%), and
being confused about when to take ART (2%) were the least commonly reported reasons for
missing ART(cited by less than 5% of the population).

Headache (37%), fatigue (34%), insomnia (33%) nervousness/anxiety (32%) and muscle
pain/joint aches (32%) were the most commonly reported side effects in the 30 days prior to
interview. However, in most cases, patients did not consider the side effects to be “severe™
on average across all study groups and side effects, 59% of the population that experienced
a given side effect were either “not bothered” by it or “bothered a little”. Patients who
reported sexual dysfunction and insomnia experienced these side effects more “severely”,
with 56% and 51% of them, respectively reporting being “very bothered.”

ART attitudes and beliefs

Patients reported largely positive attitudes about ART and a good understanding of the
benefits of treatment with an overall knowledge and attitude “correctness” score of 85%. A
substantial proportion of the population, however, felt that HIV/AIDS is not a serious illness
because of the availability of ART (59%), that ART can cure HIV (57%) and that people
taking ART need to hide it (84%). Nearly all patients believed that ART was very (94%) or
somewhat (5.6%) effective in keeping them healthy.

Patient- and site-level determinants of adherence

Reporting <100% adherence in the 30 days preceding interview: In multivariable models
controlling for time on ART and other patient- and site-level differences, patients who were
younger, experiencing severe side effects, using alcohol, and receiving services at health
centers, or at sites with a high patient load, that have peer educator programs and do not
regularly conduct supportive home visits for patients were significantly more likely to report
<100% adherence in the 30 days preceding the interview.

Detectable viral load:

In multivariable analyses, the overall odds of having a detectable viral load were significantly
lower for older patients, males, patients participating regularly in PLWHA associations, and
patients who used reminder tools. The odds of having a detectable viral load were higher
among patients enrolled at sites with peer educator programs.

Validation of 3-day and 30-day patient recall




Viral load results from a sub-sample were used as the referent measure to evaluate the
validity of 3-day and 30-day self-reported perfect adherence. Assuming that adherent
patients would have undetectable viral loads, results demonstrated a high sensitivity (93%
and 77%) and positive predictive value (84% for both measures) but low specificity (13% and
25%) and negative predictive value (29% and 19%) for the 3-day and 30-day recall
measures, respectively. In all study groups, a greater proportion of those reporting <100%
three-day adherence had detectable viral loads than those reporting perfect adherence,
although this difference was only significant for the 12 months on ART study group. While no
clear dose response emerged for 30-day self-reported adherence, the population that
reported taking <80% of their pills in the 30 days prior to interview were more likely to have
detectable viral loads than those who reported taking a greater proportion, although this
difference was only significant for the 6-month study group.

Discussion, conclusion and recommendations

This study successfully estimated adherence using multiple indirect and direct measures
among a nationally representative sample of patients remaining on ART for 6, 12 and 18
months in Rwanda; identified patient- and site-level predictors of sub-optimal adherence and
virological failure which can be used to guide program and policy decisions; and for
approximately half of the population, self-reported measures of adherence were compared
against viral load, providing insights into the effectiveness of potential low-cost measures of
adherence which can be incorporated into routine service delivery.

Very high levels of self-reported adherence and virological suppression were observed.
When combined with the positive results from a previous evaluation of outcomes of the
Rwandan national program that showed 92% and 93% of patients were retained on ART 6
and 12 months after ART initiation, this study provides further evidence of a successful
national HIV treatment program. While time on ART was not significantly associated with
self-reported adherence in multivariable analysis, there was substantial variability in the
relationship between patient- and site-level determinants of adherence by time on ART,
suggesting the need for evolving and targeted adherence support tools and strategies as
patients gain experience with ART. Additionally, several modifiable patient- and site-level
variables were associated with adherence, suggesting areas for potential intervention. While
peer educator programs negatively associated with adherence and viral suppression, we
cannot rule out selective implementation at sites with poorer adherence. Use of simple self-
reported adherence measures had a high positive predictive value for detectable viral load,
but there was significant lack of specificity, indicating further field testing and refinement of
short adherence recall questions may be needed.

Recommendations include the following:

. Further field test short adherence recall questions and integrate them into routine
follow-up to identify patients in need of additional adherence support;

. Investigate systematic barriers to follow-up CD4 testing; implement strategies to
optimally conduct and utilize repeated CD4 measures in routine patient monitoring;

. Where resources are limited, provide targeted counseling on adherence particularly

focusing on patients who are younger, from large households, experiencing side
effects, taking alcohol and those who have a negative perception of ART
effectiveness; provide clinical and psychosocial support to patients regarding the
management of side effects, in particular those highlighted by this study as being
bothersome to patients;

. Systematically address alcohol use in counseling sessions particularly prior to or
soon after patients start ART;
. Utilize group and individual sessions to disseminate clear and accurate messages

about HIV and ART (e.g., that HIV continues to be a serious disease regardless of
the effectiveness and availability of ART, and that ART does not cure HIV); and



Ensure that patients enrolled in HIV care are asked about the HIV status of their
household members and strongly encouraged to bring them to the clinic for testing,
care, and/or other appropriate services; also continue to encourage and support all
patients to disclose their ART status to family members and others.



1.0 Background

HIV care and treatment programs in Africa and globally are quickly evolving from an
emergency response with a focus on initiating the sickest HIV-infected individuals on
antiretroviral therapy (ART) to building sustainable programs which provide lifelong
treatment for a large number of patients across the HIV disease spectrum. One of the pillars
of sustainable HIV treatment programs is the ability of patients to achieve and maintain high
levels of adherence to ART. Limited data, however, are available on levels and predicators
of adherence, as well as related-behaviors, in Rwanda and other resource-limited settings.

1.1 Significance of ART adherence

Studies from both resource-rich and resource-limited settings have repeatedly demonstrated
that high levels of ART adherence are associated with better immunological and virological
outcomes, decreased risk of developing an AIDS-defining illness, and improved survival
(Shelton et al., 1998; Haubrich et al., 1999; Bangsberg et al., 2001c; Orrell et al., 2003;
Glass et al. 2006; Abaasa et al., 2009; Nachega et al., 2009). Conversely, sub-optimal
adherence has been associated with rapid disease progression, poor immunologic
response, increased drug resistance, and increased risk of mortality (Sethi et al., 1999;
Friedland & Williams, 1999; Paterson et al., 2000; Hogg et al., 2002; Hugen et al., 2002;
Kent et al., 2003; WHO, 2006). Treatment interruptions, even when structured and
monitored clinically, lead to significant adverse events, including an increased risk of
morbidity and mortality (El-Sadr et al., 2006). Resistance to ART and treatment failure,
documented consequences of sub-optimal adherence, are often difficult to diagnose and
manage in routine clinical care in resource-limited settings (Kent et al., 2003; Mee et al.,
2008). Since second-line ART is expensive and not often readily available in these settings,
effective treatment of HIV becomes a challenge when first-line drug failure is detected
(WHO, 2006; Boyd & Cooper, 2007). Transmission of drug-resistant HIV strains also poses
a significant and growing public health challenge for national HIV treatment programs (WHO,
2006).

1.2 Methods of ART adherence measurement

There is currently no “gold standard” or consensus for measuring ART adherence. Previous
studies have used a range of methods to assess adherence at the individual level with
variable sensitivity and specificity, including: patient self-reports, pharmacy refill records,
pharmacy insurance claims, pill counts, electronic pill bottle monitors, measurement of drug
plasma levels (therapeutic drug monitoring or TDM), clinician estimation, changes in CD4
count, and viral load (Low-Beer et al., 2000; Golin et al., 2002; Spire et al., 2002; Orrell et al.,
2003; Oyugi et al., 2004; Marazzi et al., 2005; Simoni et al., 2006; Muyingo et al., 2008;
Uzochukwu et al., 2009).

Due to their relative low-cost and simplicity, the most commonly used measures of ART
adherence are pill counts (Muyingo et al., 2008), pharmacy records of dispensed medication
(Low-Beer et al., 2000; Orrell et al., 2003), and patient self-reports (Oyugi et al., 2004;
Simoni et al., 2006). Although pill counts are often seen as objective measures of
adherence, patient disposal of unused pills can lead to an overestimate of adherence when
pill counts are scheduled in advance with the patient’'s knowledge (Miller & Hays, 2000).
Unannounced pill counts at the patient’'s place of residence have been shown to more
accurately estimate adherence (Bangsberg et al., 200la). Pharmacy records are a
convenient and low-cost source of ART adherence information. Assessment can be done in
a variety of ways: by comparing the number of monthly medication insurance claims or ART
pick-up dates against the number of months on ART (Miller & Hays, 2000; Bisson et al.,
2008), or by measuring medication possession ratios using the number of pills dispensed in
the pharmacy and patient pill count data (Muyingo et al., 2008). Patient self-report of ART
adherence is generally elicited using either direct querying about the ingestion of pills each
day over a specific and usually short time frame or a visual analogue scale (VAS) with a



numerical or pictorial anchor which the respondent uses to indicate the proportion of pills
taken of the total prescribed during the indicated time period. Substantial variability exists in
how these two approaches are implemented, including in the method of administration (self
or by trained practitioner/interviewer); modality (in-person, by phone, on-line); recall period
(2, 3, 7 or 30 days), number of questions (single vs. multiple items); and type of questions
(open or closed-ended). Despite this variability, self-reported data on ART adherence have
been shown to correlate with other objective measures of adherence including pill count and
viral load (Bangsberg et al., 2001b; Oyugi et al., 2004; Simoni et al., 2006). Potential
limitations of this method include social desirability and recall biases (Simoni et al., 2006;
WHO, 2006; Boileau et al., 2008), although the impact of these biases on ART adherence
estimation has yet to be assessed (Wagner & Miller, 2004).

Laboratory assays such as CD4 cell count and viral load are often used as indirect, but more
objective, measures of ART adherence. However, changes in CD4 count can lag behind
other clinical markers of therapeutic success or failure and have not correlated consistently
with other measures of adherence (Simoni et al., 2006; Bisson et al., 2008). Viral load has
demonstrated a strong association with patient self-report of ART adherence (Fletcher et al.,
2005; Nieuwkerk & Oort, 2005) but viral load tests are costly and not part of routine care in
most resource-limited settings. Similarly, TDM of plasma drug concentrations can be a
valuable tool to directly measure adherence, though results can vary between patients
based on rates of absorption and drug interactions (Back et al. 2001). Cost constraints have
also prevented TDM from being incorporated into routine patient management even in
resource-rich settings. Rather than serving as routine measures of adherence in resource-
limited settings, laboratory measures—TDM and viral load, in particular—are used most
frequently to validate other non-invasive, less expensive, and more subjective measures of
adherence (Grossberg et al., 2004; Godin et al., 2005; WHO, 2006).

Most measures of ART adherence were developed and validated in resource-rich settings
and, to date, limited validation has been done in resource-limited settings (Simoni et al.,
2006). Most studies of ART adherence have used multiple subjective and low-cost measures
of adherence, generally with some triangulation and/or assessment of correlation between
measures as means of validation (Golin et al., 2002; Orrell et al., 2003; Simoni et al., 2005;
WHO, 2006; Amberbir et al., 2008).

1.3 ART adherence estimates and prevalence of non-adherence

Studies conducted in resource-rich and resource-limited countries have examined ART
adherence in a range of populations and settings. A recent meta-analysis of 58 studies from
sub-Saharan Africa and North America that used varying ART adherence measures
suggested significantly higher levels of adherence in Africa than in North America: pooled
estimates of 77% (95% CI: 68-85%) versus 55% (95% CI: 49- 62%) (Mills et al., 2006a).
However, the 27 African studies included in the analysis were conducted during a very early
phase of HIV care and treatment scale-up, were limited to patients who had recently initiated
ART, and for the most part had small sample sizes, all factors which likely limit their
generalizability to the current context of national ART scale-up in resource-limited settings.
More recently, a few larger studies have been conducted in routine service-delivery settings
in sub-Saharan Africa and have reported optimal adherence (defined as ingestion c£95%
or 100% of prescribed doses) among 25% to 94% of patients (Amberbir et al., 2008; Chi et
al., 2009; Nachega et al., 2009; Uzochukwu et al., 2009; Unge et al., 2009).

1.4 Reasons for non-adherence to ART

Mills and colleagues (2006b) systematically reviewed patient-reported barriers and
facilitators of ART adherence reported in qualitative and quantitative studies conducted in
both resource-rich countries (n=72), including North America, Western Europe, and
Australia, and resource-limited settings (n=23), including sub-Saharan Africa, Latin America,



Asia, and Eastern Europe. A similar set of factors were found to negatively impact
adherence in both settings, including fear of disclosure, forgetfulness, lack of understanding
of treatment benefits, regimen complexity, side effects, and work and family responsibilities.
Issues of access, including financial constraints and problems with drug stock-outs, were
more commonly reported as barriers to adherence in the studies from resource-limited
settings. Studies included in a WHO (2006) compilation suggested additional barriers to ART
adherence across Botswana, Tanzania, and Uganda, including transport costs, waiting times
at the health facility, hunger caused by ART, food restrictions associated with different
medications, and stigma. Results from other small studies conducted in African settings
have echoed some of these findings (Hardon et al., 2007; Murray et al., 2009; Ware et al.,
2009, Potchoo et al. 2010). A recent meta-analysis has also suggested that adherence is
better to once-a-day than to twice-a-day regimens (Parienti et al., 2010).

15 Study justification

By the time of this study, an estimated 150,000 adults and children were living with HIV,
including 49,000 who are receiving ART at approximately 165 facilities in Rwanda (UNAIDS,
2008). The current numbers are an estimated 169,200 adults and children living with HIV,
and 76,726 receiving ART (Republic of Rwanda 2010; UNAIDS 2010). This reflects an
ongoing epidemic and ongoing HIV care and treatment scale-up efforts and yet to-date, only
two studies on ART adherence have been published. The first, a cross-sectional study of 95
patients who initiated ART one to four months prior to data collection at the main reference
hospital in Kigali, used patient recall and TDM for the non-nucleoside reverse transcriptase
inhibitor (NNRT]I) portion of the prescribed regimen to assess adherence (Demeester et al.,
2005; Omes et al., 2005). High ART adherence rates were observed with 95% of patients
reporting taking all doses in the three days preceding data collection and 87% reporting
perfect adherence for the preceding month. Results from TDM correlated with patient self-
reports: 85% of patients on an efavirenz-based regimen reporting perfect adherence and
93% on a nevirapine-based regimen reporting perfect adherence had therapeutic levels of
the NNRTI in their serum. The second study, a cross-sectional survey of 71 adult ART
patients receiving services in a research clinic in Kigali, found that the majority (76%) of the
population feared ART would increase their appetite as poverty prevented them from
obtaining additional food (Au et al., 2006). About one quarter (23-29%) of these patients also
cited the interruption of routine activities, accepting HIV as a life-threatening disease, and
feeling sick from treatment as obstacles to ART adherence.

While an increasing number of studies on ART adherence have been conducted in resource-
limited settings in recent years, data on adherence among a nationally representative
sample with an assessment of site-level predictors of adherence is still lacking in the
literature. It is also essential to validate and standardize simple, low-cost measures of ART
adherence in resource-limited settings so that they can be implemented as part of routine
care to help patients achieve and maintain high levels of adherence. In the Rwandan
context, in particular, more information is needed about ART adherence behaviors in
multiple settings, including in rural areas and those outside of Kigali, and among patients
who have been on ART for more than four months to reflect the maturity of the country’s HIV
care and treatment program. The study described in this report aimed to add to the existing
literature by examining levels and patient- and site-level predictors of ART adherence among
a nationally representative sample of patients remaining on ART 6, 12 and 18 months after
initiation using multiple adherence measures.



2.0 Methods

2.1 Objectives

The objectives of the study were developed collaboratively by all study partners in order to
produce rapid results to inform the scale-up of comprehensive HIV care and treatment
services in Rwanda and other resource-limited settings. Among adults remaining on ART 6,
12 and 18 months after treatment initiation in the Rwandan national HIV care and treatment
program as of September 2008 — April 2009, we aimed to:

1. assess current adherence to ART;

2. identify patient-level factors that are associated with current sub-optimal adherence to
ART,;

3. identify site-level and contextual factors that are associated with current sub-optimal
adherence, after adjusting for patient-level factors; and

4. validate current self-reported ART adherence as a measure of ART adherence against
the referent measure of viral load.

2.2 Design

A nationally representative cross-sectional study (Figure 1) was conducted to assess ART
adherence among patients remaining on ART 6, 12 and 18 months after treatment initiation
at public and faith-based care and treatment sites.

Figure 1: Cross sectional study design Data Collection
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2.3 Sampling

Multistage sampling methods with stratification by time on ART (i.e., 6, 12 or 18 months prior
to study start) and type of site (i.e., public or faith-based) were used. For simplicity, the time
on ART strata are referred to as “study groups” in this report (e.g., 6 months on ART study
group, 12 months on ART study group, etc.).

2.3.1 Sample size and power calculations

Sample size calculations were based on the expected proportion of patients reporting perfect
adherence 18 months after ART initiation as that proportion was expected to be lower than
those at 6 and 12 months after ART initiation (thus providing a more conservative sample
size estimation). Assuming an 18-month perfect adherence rate of 85% (based on Mills et
al., 2006a), a precision of £5%, a design effect of 1.5 and a non-response rate of 25%, we
required a sample size of 2,204 adults on ART, split evenly across the six sampling strata



(i.e., public sites/6 months since ART initiation, faith-based sites/6 months since ART
initiation, public sites/12 months since ART initiation, etc.). As aggregate TRACnet data on
the number of adults who initiated ART in each stratum suggested that the calculated
sample size was >5% of the total population—and thus no longer considered to be a small
proportion of the total population size—and we intended to sample with- replacement, we
applied a finite population correction factor to the total estimated sample size, resulting in a
revised total sample size of 1,796 patients. In order to ensure an accurate proportional
distribution of the total sample size across the six sampling strata, we reviewed patient
registers and charts at each site to generate lists of the number of patients meeting study
eligibility criteria (see below) per stratum and found a total of 1,798 patients eligible for the
study at the selected sites. This resulted in the target sample size per stratum shown in
Table 1. Budget constraints limited viral load assessments to approximately 50% of the total
sample as shown below.

Table 1: Target sample size per strata

Type of clinic Time on ART Target sample size for | Target sample size for
(+/- 2 months) patient interview and viral load
data abstraction

Faith-based 6 months 241 120
12 months 188 94

18 months 149 75

Public 6 months 460 230

12 months 414 207

18 months 346 173

Total 1798 899

2.3.2 Siteinclusion criteria and selection

The study sample was obtained by stratified two-stage cluster sampling where the sites were
the clusters. There were two levels stratification: (1) by time on ART: 6, 12, and 18 months
on ART,; (2) and by site ownership: public and faith based sites giving a total of 6 strata. The
first stage of sampling involved selecting sites in each stratum using probability proportional
to size, where the measure of size was the total number of adult patients on ART at each
site. The site sampling frame had a total of 113" sites that had initiated ART services at least
18 months prior to the survey in all 30 districts of Rwanda; and 14 public (70%) and 6 faith-
based (30%) sites were selected to represent the relative contribution of those sectors to the
adult ART population.

2.3.3 Patient inclusion criteria and selection

In the second stage of sampling, patient registers and charts were used to create site-
specific sampling frames of all eligible patients by time on ART. The total number of eligible
patients was entered into Epi Info 6.04 software and a random sample of patients generated
per site. The sample of patients per site was determined by the proportion of eligible patients
the site contributed to the sampling frame. For each site, the remaining patients after the
random selection were kept as replacements in case the selected patient could not be
contacted or was later found to be ineligible. Every alternate patient was selected for
inclusion in the viral load sub-sample. Participation was restricted to adults aged=18 years
at study enrolment who had initiated first-line ART at one of the study sites 6, 12 and 18
months (+/- 2 months) prior to data collection and were still receiving ART at their initiating
site, or transferred into one of the study sites within 30 days of ART initiation, and were sitill
receiving ART at that site. Patients who died, were lost to follow-up, transferred to another

!six private sites were also active as of February 28, 2007 but were excluded from the sampling frame.
According to TRACnet, these sites accounted for 1% of all patients who started ART 18 months prior to study
start.



clinic before study start or transferred into one of the study sites on ART more than 30 days
after initiating ART were excluded, as were those who continued in care at their initiating site
but had stopped ART prior to data collection.

Site staff otherwise unaffiliated with the study contacted selected patients at home and
invited them to return to the clinic to learn more about the study. The study team confirmed
the eligibility of patients who returned to the clinic, provided them more details about the
study, and if patients consented, completed an interview. If a patient was found to be
ineligible after selection, s/he was replaced when possible by another eligible patient with the
same duration on ART. Patients who refused to participate or could not be located were not
replaced. Those in the viral load sub-sample had their blood drawn after their interview. Data
abstraction was completed either prior to or after the patient interview depending on the flow
of participants at each site. Participants received 2,500 Rwandan Francs for their travel to
the clinic to complete the study interview.

2.4 Study assessments

Four different study assessments were done: patient interviews, abstraction of clinical and
medication data from patient charts and pharmacy records, viral load assessments and site
assessments.

2.4.1 Patientinterviews

Trained interviewers conducted face-to-face interviews which lasted approximately 30
minutes using a closed-ended 163-item questionnaire (available upon request) which was
drafted in English and translated into Kinyarwanda. The questionnaire had nine main
sections which covered socio-demographics, adherence, side effects, knowledge of and
attitudes towards ART, quality of life, utilization and satisfaction with services, disclosure and
social support, use of herbal, traditional and other medicines, and risky behaviors.

2.4.2 Data abstraction

Interviewers used a structured 46-item tool (available upon request) to abstract data from
patient charts and pharmacy records. Information was gathered on patient demographics,
the initiating ART regimen and drug substitutions or regimen switches, the number of pills
dispensed at the last refill, the number and type of clinic visits made since ART initiation, and
all CD4, weight and WHO stage assessments since enrolment into care. The abstraction tool
was available in French and English.

2.4.3 Viral load assessments

Viral load assessments were done for approximately half of the study participants alternately
selected from the list of participating patients. Upon completion of the interview, selected
patients had five cc of blood drawn in either PPT or EDTA tubes (Becton Dickinson, San
Jose, CA, USA). Following guidelines from the National Reference Lab (NRL) and
depending on the distance of the site from the NRL in Kigali, samples were either
transported directly to the NRL within four hours of being drawn for centrifuging, or
centrifuged at the site or a nearby District Hospital within four hours and then transported to
the NRL within 18 hours. Non-centrifuged samples were transported in a cool box (either to
NRL or to the District Hospital where centrifuging was done) and centrifuged samples were
transported on ice in a cool box. At the NRL (after centrifugation as needed), all centrifuged
samples were aliquoted and stored at —-70°C. Real-time PCR was conducted on specimens
using a Cobas TagMan 48 machine (Roche Diagnostic Systems, Branchburg, NJ, USA) with
a detection limit of 40 RNA copies/mL.

2.4.4 Site assessments
A 53-question structured site assessment questionnaire (available upon request), modeled
on an ICAP site survey tool (http://www.socialtext.net/icap data dissemination /index.cgi?
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icap _data_dissemination#pfacts reports), was drafted in English, translated to French and
completed for each study site. Information about programmatic variation (e.g., provider-to-
patient ratio, availability of various adherence support tools and services) that may impact
adherence at the patient level was obtained from the director of the health facility, the
director of the HIV care and treatment clinic, the ART or site pharmacist, the clinic social
worker and other relevant staff.

2.5 Outcome measures

Adherence was assessed using four key outcome measures as shown in Table 2.2 For each
outcome measure, we defined optimal adherence a priori and these definitions guided the
primary analyses. Additional analyses were conducted using other thresholds and
classifications.

Table 2: Study outcome measures

Measure Description Optimal Data source
adherence cut-
off
Patient 3- 3-day recall was assessed using an abbreviated | 100% vs. <99% | Patient
day recall form of an ART questionnaire developed by the | adherence interview

AIDS Clinical Trials Group (ACTG) which has
been previously validated in the United States
(Chesney et al., 2000) and used successfully in
resource-limited settings (Oyugi et al., 2004). For
each medication prescribed, patients were asked
to indicate whether they took the required doses
during each of the three days preceding the
interview. These questions were preceded by a
statement that many people do not take their
medication perfectly all of the time in an effort to
elicit accurate reporting.

Patient 30- An ordinal visual analogue scale (VAS) modeled | 100% vs. <99% | Patient
day recall on a continuous numeric scale validated in the | adherence interview
United States (Walsh et al, 2002) and a
categorical pictorial scale developed by ICAP staff
in Mozambique (Brambatti, 2007) was used to
document the percentage of doses of all ART
medications taken relative to that prescribed for
the 30-day period prior to the interview. Patients
were presented with a line anchored with cups at
0 (empty cup) and 10 (full cup), provided with
examples of what 0, 50 and 100% adherence
would represent and asked to assess their own
adherence for all of their ART medications over
the past 30 days.

CD4 change | Change in CD4 count was calculated for each | Increase of 250 | Chart

patient as the difference between CD4 count at | cells/pl vs. abstraction
ART initiation (+/-2 months) and the CD4 count at | increase of < 50
the time of interview (+/-2 months). for every 6

months of

treatment

Viral load The amount of plasma viral load copies at the | <40 copies/mL Viral load

time of interview was measured using the | vs.>40 assessments
procedure described in Section 2.4.3 copies/mL

2 Using a similar approach to Muyingo et al., (2008) and Orrell et al., (2003), drug possession ratios will also be
calculated in the future.
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2.6 Data collection, management and analysis

2.6.1 Data collection

Three data collection teams comprised of four interviewers, one interviewer supervisor and a
research coordinator conducted all data collection. Interviewers documented patient
eligibility, provided interested patients with information about the study, obtained informed
consent, and completed patient interviews and chart abstraction. Interviewer supervisors
maintained recruitment logs and reviewed all completed patient questionnaires and chart
abstraction forms for completeness and consistency on a daily basis. The three research
coordinators, all medical doctors, reviewed a sample of completed patient questionnaires
and chart abstraction forms, accompanied patients selected for the viral load sub-sample to
their blood draw, ensured specimens were appropriately labeled and prepared for transport,
provided study participants with their compensation, and completed the Site Assessment
Questionnaire. Study monitoring was done by one of the principal investigators and two co-
investigators at regular intervals.

All research coordinators, interviewer supervisors and interviewers participated in a five day
training led by several of the co-investigators using standard operating procedures and a
training manual developed for the study (available upon request). The training covered good
clinical practice with an emphasis on patient confidentiality, standard consent, interviewing
and data abstraction techniques, a detailed review of all of the study procedures and data
collection tools, and practical exercises using the tools. A three-day refresher training was
conducted immediately before data collection began. Pilot testing of the study tools and
procedures was done at four sites not included in the study sample.

2.6.2 Data management

Signed informed consent forms and completed questionnaires and data abstraction forms
were maintained by interviewer supervisors while in the field and transported to ICAP’s Kigali
office on a weekly basis, where they were maintained in locked cabinets. Trained data entry
clerks double-entered data into Questionnaire Design Software (QDS) databases developed
for each study tool (e.g., patient interview, chart abstraction, etc.). Data cleaning was done
by a dedicated database manager and one of the co-investigators using Access 2007, SAS
Version 9.2 and SPSS Version 15 for each QDS database separately, as well as on a
merged database. Inconsistent or unusual values were flagged and corrected, when
possible.

2.6.3 Data analysis

Analysis was conducted using STATA Version 10 and SAS Version 9.2. Sampling design
weights accounting for the probability of selection and inclusion in the study at the site- and
patient-levels were calculated and used together with survey design procedures and finite
population correction factors in all analyses to obtain nationally representative figures. Thus,
all tables and figures presented in this report reflect population estimates. Given the
tendency of design weights to over-estimate significant associations, p-values <0.04 rather
than <0.05 should be considered statistically significant. With the exception of CD4 count, <
10 (<1%) patients were missing data per variable and patients with missing data were
dropped from the analyses. In the case of CD4 count where = 78% of respondents were
missing CD4 data at either ART initiation or at the time of interview, a category for missing
data was created (Table 7). This limited our ability to examine immunological outcomes in
the current report but future analyses will utilize multiple imputation using Chain Equations
(MICE or ICE) in STATA to allow inclusion of missing observations. Chi-square and ANOVA
tests were used to compare baseline clinical and demographic characteristics, ART regimen
information, reasons for missing ART, self-reported side effects, ART knowledge and
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attitudes, disclosure and risky behaviors, and ART adherence levels for each of the primary
outcome measures (see Table 2 above) by time on ART. Crude odds ratios for sub-optimal
self-reported 30-day adherence and detectable viral load were estimated to examine the
association between various patient- and site-level factors and adherence using a maximum-
likelihood logistic model. After removing variables with insufficient variability and collinear
variables, all remaining patient- and site-level factors significant at the bivariate level were
introduced in multivariable models. Backward stepwise selection based on a 5% level of
significance was used to determine the multivariable models presented in this report, after
forcing time on ART, CD4 at ART initiation, age and sex into the models. For the self-
reported adherence outcome, models were developed for each duration on ART study group
separately and for the entire population together, controlling for time on ART. Due to limited
statistical power for the viral load outcome, the model was not stratified by time on ART.
Bivariate and multivariable analyses were not conducted for other outcomes due either to a
lack of variability in (e.g., 3-day self-reported adherence), or availability of (e.g., CD4
response) the data. To validate self-reported recall as a measure of ART adherence at 6, 12
and 18 months against the referent measures of CD4 count and viral load, we estimated the
sensitivity, specificity, positive predictive value and negative predictive value of 3- and 30-
day self-reported adherence. We also examined the proportion of patients reporting optimal
3- and 30-day adherence with undetectable viral loads.

Several indices were used in these analyses.

2.7

Poverty index: Household-level information on dwelling conditions (i.e., availability
and source of water, availability of electricity, sanitation facilities, type of floor) and
assets ownership (i.e., radio, television, refrigerator, bicycle, motorcycle, car, cell
phone) was used to construct a poverty index by using principal components
analysis. A three-level categorical poverty variable (i.e. poorest, middle and least
poor) was then created by dividing the population into tertiles with the first tertile
comprised of those in the lowest third of the poverty index and the third tertile
comprised of those in the highest third of the poverty index.

Side effects index: An index of side effects was generated by summing scaled
responses to whether each of 19 different side effects were experienced and if so,
their severity, in the 30 days prior to interview (0O=did not experience side effect,
1=experienced side effect but not bothered by it, 2=experienced side effect and
bothered somewhat by it, 3=experienced side effect and bothered a lot by it). This
index had a possible range of 0 to 76. We also created a three-level categorical side
effect variable based on the 25" and 75" percentile cut-offs of this index representing
whether the population experienced no or few side effects, moderate side effects or
severe side effects.

ART knowledge and beliefs index: An ART knowledge and beliefs index ranging from
0 to 100% was created by summing responses to eight binary questions which
assessed various aspects of ART literacy and attitudes, dividing that number by the
total number of questions and multiplying by 100. Zero percent represented poor
knowledge of and negative attitudes towards ART, while 100% represented high ART
literacy and positive attitudes.

Ethical considerations

The study protocol was approved by the Institutional Review Board of the Columbia
University Medical Center (New York, USA), the Rwandan National Ethics Committee and
the Rwandan Commission Nationale de Lutte Contre le SIDA.
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3.0 Results

3.1 Map of and description of sites

The 20 study sites, covering 16 of the 30 districts in Rwanda, are shown in Figure 2 and
represent 18% of the 113 sites which initiated ART services at least 18 months prior to study
start. As shown in Table 3 and as per the study design, there were 14 public and six faith-
based sites. Both urban (n=9) and rural (n=11) sites were included. The majority of study
sites were health centers (n=14). Sixteen sites received funding from the U.S. President’s
Emergency Plan for AIDS Relief (PEPFAR) and four from the Global Fund (GF) to Fight
AIDS, Tuberculosis and Malaria, three of which also received external technical support. The
sites initiated ART services between 2003 and 2007, with most starting in 2005 and 2006.
Three sites began implementing performance based financing (PBF) in 2004-2005, seven
sites in 2006, nine sites in 2007 and one site in 2008. Cumulative adult (=15 years of age)
enrollment in care and on ART varied widely among study sites (range for care: 265-4,903;
and for treatment: 152-2,065) but nine sites had enrolled more than 1,000 adults in HIV care
and eight sites had initiated more than 500 patients on ART.

Figure 2. Location of study sites and HIV prevalence
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Table 4 shows the ART adherence support services, nutritional services and other services
available at the 20 study sites. All sites routinely used at least one tool or approach to
support ART adherence, including providing patients with appointment cards (n=17), pill
boxes (n=9), paper tools such as calendars or checklists (n=9), conducting routine pill counts
in the pharmacy (n=17) or doing home visits when patients miss appointments (n=18).
Sixteen of the 20 sites routinely conducted nutritional counseling for ART patients and nine
did routine nutritional evaluation. Vitamin and/or minerals distribution (n=1), food support
(n=4) and income generation activities (n=2) were rarely done. Seventeen sites had support
groups for HIV care and treatment patients and five had support groups specifically for ART
patients. Peer educator programs were available at six sites and ten sites conducted
supportive home visits regardless if patients missed their appointments.

3.2 Eligibility and response rates by duration on ART

As shown in Figure 3, according to TRACnet data and a review of the medical records
available at site, a total of 1,951 patients were believed to have initiated ART at the 20 study
sites 6, 12 and 18 months prior to the start of the study. Of these, 1,798 (92%) were
randomly selected for participation, 1,472 (82%) of whom were confirmed to be eligible to
participate in the study. The 326 (18%) ineligible patients included 50 who died prior to study
start; 70 who were lost to follow-up; 113 who transferred to another site; 14 who were on
ART but close review of patient files indicated that they did not fall within the 6, 12 or 18
months duration on ART study group; and 78 patients where reason for eligibility was not
recorded. Of the 1,472 patients who were eligible for the study, 18 (1%) declined to
participate and 37 (2%) could not be located by the study team resulting in a total of 1,417
(96%) patients enrolled into the study and included in the analyses in this report, including
571 (40%), 491 (35%) and 355 (25%) who started ART 6, 12 and 18 months prior to data
collection, respectively. These 1,417 patients represent 96% of all patients confirmed to be
eligible for the study. As per the study design, 837 (59%)* had viral load assessments done,
including 331 (40%), 284 (34%) and 222 (26%) in the 6, 12 and 18 months on ART study
groups, respectively.

The total population after applying the patient design weight was 6,996: with 2,724 (39%);
2,353(34%) and 1,921(27%) in the 6, 12, and 18 months on ART groups respectively. The
viral load population was 4,184 (60%): 1,598 (38%) 1,336 (32%) 1,250 (30%) in the 6, 12,
and 18 months on ART groups respectively. No statistically significant differences in
ineligibility, non-participation or incomplete information were observed by time on ART (data
not shown).

3.3 Geographic and socio-demographic characteristics of sample

As per the sampling design, 74% and 26%, respectively of the 1,417 study participants were
receiving services at public-sector and faith-based sites, with no difference by time on ART
(Table 5). Overall, about a third (35%) of the population was from sites in Kigali city; while
approximately 20%, 19% 13% and 12% were from the East, West, North and South
respectively. Individual sites contributed 1-12% to the patient population.

Table 6 shows the socio-demographic characteristics of the population by time on ART.
There were no statistically significant differences across the three study groups in age, sex,
education, marital status, employment, number of children, household size, religious
affiliation and poverty levels. The majority of the population was female (65%). On average,

® While we aimed to obtain viral loads for 50% of study participants, we ultimately obtained them for 59%. This
resulted from the greater number of available replacements for VL sub-sample non-participants compared to
replacements for overall sample non-participants. The replacements for the VL sub-sample were drawn from
overall number of participating patients, while the replacements for the overall sample were drawn from the total
number of eligible patients at the site. Whereas every ineligible VL sub-sample patient could be replaced, there
were fewer replacements in the overall sample due to the limited and finite number of eligible patients at the
sites.
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the population was 38.1 years old and had completed 5.0 years of school. Nearly one-third
of the population was working for cash or other payment at the time of interview. The
population had an average of 3.8 children ever born, an average of 3.1 living children, and
were on average living in a household of 4.9 members. As described in Section 2.6.3, the
population were divided into poverty tertiles. Most of the patients were Catholics (45%) and
Protestants (47%) and few were Adventists (6%) or reported no religious affiliation (3%).
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Table 3: Facility type, location, funding information, and cumulative and study enrolment by site

Number enrolled in study by
adults enrolled time since ART initiation
Year ART
Site name District facility Location | Funding began introduced In care On ART months months months
60 49 22

Biryogo HC* Nyarugenge Faith-based | Urban PEPFAR' 2003 2007 2856 1296

Bugarama HC Rusizi Public Rural GF* 2007 2006 449 204 13 8 9
Bushenge DH** Nyamasheke Public Rural PEPFAR 2004 2006 2010 594 58 40 17
Butamwa HC Nyarugenge Public Urban PEPFAR 2005 2007 383 156 16 8 7
CHUB*** Huye Public Urban GF 2004 2006 1059 914 7 8 12
Byumba DH Gicumbi Public Urban PEPFAR 2005 2007 1142 1106 65 43 22
Gikondo HC Kicukiro Faith-based | Urban PEPFAR 2004 2007 2168 1234 82 51 38
Kibagabaga DH Gasabo Public Urban PEPFAR 2007 2006 736 275 22 14 24
Kigeme DH Nyamagabe Public Rural PEPFAR 2004 2006 2051 954 29 51 30
Kimironko HC Gasabo Public Urban GF 2003 2008 4903 2065 35 51 27
Kinihira HC Rulindo Public Rural PEPFAR 2005 2007 640 358 24 12 20
Kivumu HC Muhanga Faith-based | Urban PEPFAR 2005 2005 845 357 25 26 13
Kiziguro DH Gatsibo Public Rural PEPFAR 2005 2006 1100 293 13 8 6
Muhima DH Nyarugenge Public Urban PEPFAR 2004 2006 2968 1669 65 41 49
Muramba HC Ngororero Public Rural PEPFAR 2006 2007 374 207 14 18 8
Muyanza HC Rulindo Faith-based | Rural PEPFAR 2006 2007 265 164 4 8 8
Nzige HC Rwamagana Public Rural PEPFAR 2005 2005 519 220 10 6 7
Rambura HC Nyabihu Faith-based | Rural PEPFAR 2007 2007 312 152 11 13 17
Rukara HC Kayonza Faith-based | Rural PEPFAR 2005 2004 573 177 9 11 15
Rusumo HC Kirehe Public Rural GF 2006 2007 855 380 11 24 6
*HC: Health Centre ' President’s Emergency Plan for AIDS Relief

**DH: District Hospital * Global Fund

***CHUB: Centre Hospitalier Universitaire de Butare (Butare University Teaching Hospital) $ PBF: Performance based financing
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Table 4: Availability of ART adherence support services, nutritional services and other services by site

ART adherence services available Nutritional services available Other services available

Home ART-

visits Vitamins specific

after and/or Income Patient patient Supp.

Pill Paper Pill missed | Nutritional | Nutritional IIMEIES generation | support | support Peer home
Site name boxes | tools* | counts visit counseling | evaluation | distribution activities educators | visits®
Biryogo HC* X X X X X X X X X X X
Bugarama HC X X X X X X
Bushenge DH** X X X X X X X
Butamwa HC X X X X
CHUB*** X X X X
Byumba DH X X X X
Gikondo HC X X X X X X X
Kibagabaga DH X X X X X X X X X X X X
Kigeme DH X X X X
Kimironko HC X X X X X X X X X
Kinihira HC X X X X X
Kivumu HC X X X X X
Kiziguro DH X X X X X
Muhima DH X X X X X X X X X X X
Muramba HC X X X X X
Muyanza HC X X X X
Nzige HC X X X X X X X X X
Rambura HC X X X X X X X X X X
Rukara HC X X X X X X X
Rusumo HC X X X X X X X X X X X
*HC: Health Centre * Paper tools include calendars and checklists
**DH: District Hospital $ Supportive home visits are unrelated to outreach services for missed appointments

*+CHUB: Centre hospitalier universitaire de Butare (Butare University Teaching Hospital) ' Appt: appointment
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Figure 3: Participant selection and recruitment
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Table 5: Site characteristics of the patients by time on ART (population estimate

6 months 12 months 18 months Total
N % N % N % N %
2724 39 2353 34 1921 27 6996 100 df p-value
Facility ownership
Public 2066 75.9 1740 74.0 1369 713 5175 74.0 2 0.611
Faith-based 657 241 612 26.0 552 28.7 1821 26.0
Location
Urban 1313 48.2 | 1302 553 999 480 | 3614 51.7 2 0.915
Rural 1411 51.8 1050 44.7 921 52.0 3382 48.3
Province
East 510 18.7 530 225 376 19.6 | 1416 20.2 8 1.000
Kigali City 1038 38.1 746 31.7 675 35.2 | 2459 351
North 385 141 286 12.2 274 143 944 135
South 253 9.3 305 13.0 264 13.7 822 11.8
West 538 19.8 485 20.6 332 173 | 1355 194
Administrative district
Gasabo 311 114 319 13.6 322 16.8 952 13.6 | 30 1.000
Gatsibo 176 6.5 106 4.5 82 4.3 364 5.2
Gicumbi 193 7.1 130 55 64 33 387 55
Huye 60 2.2 60 2.6 121 6.3 241 34
Kayonza 86 3.2 106 45 144 7.5 336 4.8
Kicukiro 159 5.8 97 4.1 75 39 331 4.7
Kirehe 115 4.2 240 10.2 58 3.0 413 59
Muhanga 119 4.4 115 4.9 62 3.2 296 4.2
Ngororero 125 4.6 170 7.2 72 3.7 367 5.2
Nyamagabe 74 2.7 130 55 82 4.2 286 41.0
Nyamasheke 240 8.8 162 8.9 71 3.7 473 6.8
Nyarugenge 568 20.9 329 14.0 278 145 | 1175 16.8
Nyabihu 87 3.2 94 4.0 123 6.4 304 4.3
Rulindo 191 7.0 156 6.6 210 10.9 558 8.0
Rusizi 86 3.1 59 25 70 34 211 3.0
Rwamagana 132 4.9 79 34 92 4.8 304 4.3
Health facilities
Biryogo Health Centre 166 6.1 120 5.1 58 3.0 343 4.9 38 <0.001
Bugarama Health Centre 86 3.1 59 25 66 34 211 3.0
Bushenge District Hospital 240 8.8 162 6.9 71 3.7 473 6.8
Butamwa Health Centre 325 11.9 162 6.9 162 8.5 650 9.3
Butare University Teaching 60 2.2 60 2.6 121 6.3 241 34
Hospital
Byumba District Hospital 193 7.1 130 55 63 3.3 387 55
Gikondo Health Centre 159 5.8 97 4.1 75 3.9 331 4.7
Kibagabaga District Hospital| 176 6.5 115 4.9 199 104 490 7.0
Kigeme District Hospital 74 2.7 130 55 82 4.2 286 4.1
Kimironko Health Centre 135 5.0 204 8.7 123 6.4 462 6.6
Kinihira Health Centre 151 55 75 3.2 119 6.2 346 4.9
Kivumu Health Centre 119 4.4 115 4.9 62 3.2 296 4.2
Kiziguro District Hospital 176 6.5 106 45 82 4.3 364 52
Muhima District Hospital 78 29 47 2.0 58 3.0 183 2.6
Muramba Health Centre 125 4.6 170 7.2 72 3.7 367 5.2
Muyanza Health Centre 40 15 81 34 91 4.7 212 3.0
Nzige Health Centre 132 4.8 79 34 92 4.8 304 4.3
Rambura Health Centre 87 3.2 94 4.0 123 6.4 304 4.3
Rukara Health Centre 86 3.2 106 4.5 144 7.5 336 4.8
Rusumo Health Centre 115 4.2 240 10.2 58 3.0 413 59
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Table 6: Socio-demographic characteristics of the

population by time on ART (population estimate)

6 months 12 months 18 months Total
N % N % N % N %
2724 40 2353 35 1921 25 6996 100 df p-value
Sex
Male 953 35.1 825 35.2 658 345 | 2436 35.0 2 0.982
Female 1762 649 | 1521 64.8 | 1248 655 | 4531 65.0
Missing 9 6 15 30
Age
Mean years, SE 38 0.4 38 0.4 37 0.6 38 0.3 2 0.522
Age groups
18-25 years 192 7.0 199 8.5 174 9.0 564 8.1 2 0.750
26-35 years 951 34.9 727 30.9 727 37.8 | 2404 344 2 0.324
36-45 years 914 33.6 883 37.6 701 36.5 | 2499 357 2 0.667
46-55 years 580 21.3 408 17.4 243 12.7 | 1231 17.6 2 0.090
56 years+ 87 3.2 134 5.7 76 4.0 297 4.2 2 0.233
Missing 0 0.0 0 0.0 0 0.0 0 0.0
Education
Mean years, SE 49 0.4 4.7 0.3 5.5 0.3 5.0 0.2 2 0.291
Education levels
None 688 25.3 694 29.5 463 24.1 | 1845 3.1 8 0.470
Primary 1578 579 | 1308 55.6 | 1026 53.4 | 3912 25
Secondary 350 12.8 259 11.0 329 171 938 2.6
Tertiary 22 0.8 14 0.6 46 24 82 0.5
Other 86 3.2 78 3.3 57 2.9 220 0.6
Religion
No religion 66 2.4 112 4.8 29 15 206 3.0 6 0.212
Catholic 1196 440 926 39.5 975 51.2 | 3097 445
Protestant 1293 476 | 1153 49.1 815 428 | 3261 46.8
Adventist 160 5.9 157 6.7 86 45 403 5.8
Missing 9 4 17 29
Marital status
Married/living with partner 1425 525 | 1285 54.7 | 1011 53.7 | 3721 535 6 0.824
Separated/divorced 430 15.8 275 117 307 16.2 | 1011 145
Widowed/not living with 635 234 615 26.2 399 211 | 1649 237
partner
Never married 226 8.3 174 7.4 175 9.2 574 8.3
Missing 9 4 28 41
Working for cash or other 917 338 | 643 274 | 576 303 | 2136 307 | 2 0.700
payment
Missing 15 4 17 35
Number of children ever born
Mean number, SE 3.8 0.2 3.8 0.1 3.7 0.2 3.8 0.1 2 0.853
Missing 9 4 21 33
Number of living children
Mean number, SE 3.1 0.1 3.1 0.1 3.1 0.2 3.1 0.1 2 0.946
Missing 208 176 209 593 0.861
Number of household members
Mean number, SE 5.0 0.1 5.0 0.1 4.9 0.1 49 0.0 2 0.841
Missing 16 4 17 36
Household poverty index
Poorest 1116 410 | 1108 47.1 756 39.3 | 2980 426 4 0.880
Less poor 969 35.6 710 30.2 655 341 | 2334 334
Least poor 638 234 534 22.7 510 26.6 | 1682 24.0
Missing 0 0.0 0 0.0 0 0.0 0 0.0
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3.4 Point of referral, baseline WHO stage and CD4, ART regimens and visit
frequency

The majority of the population entered care and treatment from VCT (70%) and PMTCT (15
%) clinics with no statistically significant differences by time on ART (Table 7). Time since
HIV diagnosis varied significantly between study groups and, as expected, increased from a
median of 17 months for patients on ART for 6 months to a median of 23 months for patients
on ART for 18 months. WHO stage at enrolment into care and at ART initiation varied by
time on ART, and indicated that patients on ART for a longer period of time entered care and
started ART in a more advanced disease stage: 26% of patients on ART for 6 months had
WHO stage lll/IV at enrolment into care compared to 37% of patients on ART for 12 months
and 40% of those on ART for 18 months (p=0.059). Among patients on ART for 6, 12, and
18-months, respectively, 34%, 38%, and 46% had WHO stage Ill/IV at ART initiation. The
median CD4 counts at enrolment into care and at ART initiation varied by time on ART, and
were higher for patients who started ART more recently: 285 cells/ul at enrolment into care
and 258 cells/pl at ART initiation in the 6 months on ART group, 246 cells/ul at enrolment
into care and 209 cells/pl at ART initiation in the 12 months on ART group and 205 cells/pl at
enrolment into care and 192 cells/ul at ART initiation in the 18 months on ART group
(p<0.0001 for the difference in CD4 at enrolment into care and for the difference in CD4 at
ART initiation by time on ART).

Figure 4. Current and initial ART regimen by time on ART (population estimate)
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Differences across time on ART groups in initial regimens and current regimens significant (p <0.001).
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started  with an in_itial regimen of visit type and time on ART (population
AZT+3TC+NVP (63%) while most of those who estimate)
began ART earlier started with DAT+3TC+NVP: 20 - = Clinic visits

61% in the 12 months on ART group and 78%
in the 18 months on ART group (p<0.001).
These secular changes in first-line ART
prescribing patterns remained evident in the
distribution of the ART regimens patients who
were on at the time of the interview across the
three study groups (Figure 4): 63% of patients
on ART for 6 months were stil on
AZT+3TC+NVP, while 51% of those on ART for
12 months and 72% those on ART for 18

B Any visit*

Visits per person-year on ART

Figure 5. Number of visits per person-year on ART by
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months remained on D4T+3TC+NVP (p<0.001).
All patients were on regimens which required an
average of two pills per day. Rates of drug
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substitutions were low and varied by time on ART (p<0.001), with 0.115, 0.165 and 0.070
substitutions recorded per person-year on ART for the 6-, 12- and 18-months on ART study

groups.

Only three patients had documentation of switching to second-line therapy, resulting in a rate
of 0.001 per person-year on ART with no difference by time on ART. The number of clinic
visits (during which the patient saw a nurse or physician) and ART pick-up visits per person-
year on ART both decreased significantly as patients remained on ART (Figure 5): patients
on ART for 6, 12 and 18 months made 6.6, 5.8 and 4.5 clinic visits per person-year on ART
(p<0.001), respectively, and 13.9, 12.0 and 11.1 ART pick-up visits per person-year on ART

(p<0.001).

Table 7: ART-related characteristics of the patients by time on ART initiation (population estimate)

6 months 12 months 18 months Total
N % N % N % N %
2724 39 2353 34 1921 27 6996 100 df p-value
Patient admission mode
Voluntary counseling and | 1917 71.2 1615 69.0 1305 68.5 4836 69.7 12 0.927
testing
PMTCT 407 15.1 317 135 323 17.0 1047 15.1
Hospitalisation 81 3.0 77 3.3 83 4.3 241 35
Out-patient consultation 134 5.0 100 4.3 74 3.9 309 4.4
Tuberculosis consultation| 12 0.5 11 0.5 11 0.6 35 0.5
Transferred in <30 days 25 0.9 77 3.3 18 1.0 121 1.7
of starting ART
Other 117 4.3 143 6.1 91 4.8 351 5.0
Missing 30 4 15 48
Time (months) since HIV
diagnosis
Mean, SE 28.0 14 29.2 141 37.0 15 31.0 0.8 2 <0.001
Median, IQR 16.5 8.9-35.6 17.8 13.4-34.7 23.0 19.2-41.6 204 13.3-37.2 | 2 <0.001
Missing 218 187 114 519
WHO stage at enrolment
WHO stage | 1201 454 708 317 536 29.6 2445 36.5 6 0.056
WHO stage Il 768 29.0 690 30.9 552 305 2010 30.0
WHO stage I 612 231 755 338 643 355 2010 30.0
WHO stage IV 67 25 81 3.6 79 4.4 227 34
Missing 76 118 111 305
WHO stage at ART initiation
WHO stage | 549 40.5 437 275 372 25.4 1358 30.8 6 0.331
WHO stage Il 345 255 541 34.1 420 28.7 1306 29.7
WHO stage llI 398 293 522 329 576 39.3 1496 34.0
WHO stage IV 63 4.6 86 5.4 96 6.6 245 5.6
Missing 1369 766 456 2591
CD4 count (cells/pL) at
enrolment into care
Mean, SE 292.8 8.3 255.1 7.9 227.8 9.8 261.9 5.3 2 <0.001
Median, IQR 285.4 193.3-360.7| 245.6 153.5-322.0| 205.3 130.2-291.5] 254.0 157.3-331.7] 2 <0.001
Missing 541 370 353 1264
CD4 count (cells/uL) at ART
initiation
Mean, SE 243.0 55 2115 5.9 199.9 5.2 2204 3.5 2 0.005
Median, IQR 258.0 184.1-309.8| 209.2 139.6-287.8( 191.8 130.8-270.3] 221.9 149.9-293.7|] 2 <0.001
Missing 467 319 324 1110
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Table 7: ART-related characteristics of the patients by time on ART initiation (population estimate) (cont'd)

6 months 12 months 18 months Total
N % N % N % N %
2724 39 2353 34 1921 27 6996 100 df p-value
Initial ART regimen
DAT+3TC+NVP 859 31.7 1427 61.0 1488 78.1 3774 54.3 8 <0.001
AZT+3TC+NVP 1692 62.5 694 29.7 262 13.7 2648 38.1
AZT+3TC+EFV 113 4.2 65 2.8 46 24 223 3.2
DAT+3TC+ERV 29 1.1 128 55 107 5.6 264 3.8
Other 13 0.5 26 11 4 0.2 43 0.6
Missing 17 4 15 35
Current ART regimen
D4t+3TC+NVP 758 28.1 1173 50.6 1378 72.3 3309 47.8 12 <0.001
AZT+3TC+NVP 1709 63.4 801 34.7 323 16.9 2832 41.0
AZT+3TC+EFV 137 51 109 4.7 71 3.7 317 4.6
D4T+3TC+EFV 46 17 192 8.3 116 6.1 354 51
3TC+NVP+TDF 20 0.8 15 0.6 6 0.3 41 0.6
3TC+EFV+TDF 3 0.1 7 0.3 4 0.2 14 0.2
3TC+NVP+ABC 2 0.1 0 0.0 7 0.4 9 0.1
DAT+3TC+LPVIr 3 0.1 2 0.1 0 0.0 5 0.1
Other 18 0.7 17 0.7 1 0.1 36 0.5
Missing 28 29 15 72
Number of daily pills
Mean, SE 21 0.009 2.2 0.022 21 0.026 2.2 0.011 2 <0.0001
Median, IQR 15 1.3-1.8 2.0 2-2 1.6 1.3-18 1.6 1.3-18 2 0.043
Missing 34 32 32 98
Drug substitutions per
person-year on ART
Rate, SE 0.115 0.019 0.165 0.040 0.070 0.020 0.020 0.017 2 0.004
Missing 17 12 15 43
Regimen switches per
person-year on ART
Rate, SE 0.004 0.004 0.001 0.001 0.000 0.000 0.002 0.017 2 0.012
Missing 17 4 15 36

3.5 Levels of adherence

Adherence estimates for the various measures included in the study are shown in Table 8

and Figures 6-13.

3.5.1 Self-reported adherence and
treatment interruptions

3-day recall: When patients were asked
whether they had missed any ART doses
in the preceding three days, 94% (95%
Cl: 92-97%) reported 100% adherence,
with no statistically significant differences
by time on ART (Figure 6). However,
perfect three-day adherence ranged
across sites from 84% (95% CI: 76%-92%)
to 100% (95% CI: 100%-100%), with a
small but significant difference across sites
(Figure 7).

24
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Figure 7: Proportion (and 95% CI) of patients reporting 100% adherence
during 3 days preceding interview, by site (population estimate)
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Figure 8: Proportion (and 95% CI) of patients reporting 100% adherence
during 30 days preceding interview, by site (population estimate)
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30-day recall: Perfect (100%) adherence in the 30 days preceding the interview was
reported by 76% (95% CI. 75-79%) of the population, with no statistically significant
differences by time on ART (Figure 6). An additional 11% took 90% of all pills, 7% took 80%,
and 4% took less than 80% (Table 8). No statistically significant differences were observed
by time on ART at the 90%, 80% and less than 80% adherence cut-off levels. Perfect 30-day

adherence varied by site, however, as

shown in Figure 8, and ranged from 50%
(95% CI: 38 - 61%) to 98% (95% CI: 95-
100%).

Treatment interruption: The rate of
treatment interruption (i.e. missing all pills
for 3 or more consecutive days) was 1.1
per person-year on ART for both the 6 and
12 months on ART groups and 0.8 in the
18 months on ART group, but this
difference was not statistically significant
(Figure 9).
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Figure 9: Rate of treatment interruptions (missing ART
for 23 days) per person-year on ART by time
on ART (population estimate)
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Table 8: Adherence by time on ART (population estimate)

6 months 12 months 18 months Total
N % N % N % N %
2724 39 2353 34 1921 27 6996 100 df p-value

Primary outcomes

Patient 3-day recall
100% adherent 2563 94.1 2235 95.0 1761 91.7 6559 93.8 2 0.238
90-99% adherent 62 2.3 75 3.2 80 4.2 218 3.1 2 0533
80-89% adherent 17 0.6 31 1.3 41 2.1 88 1.3 2 0.139
<80% adherent 82 3.0 11 0.5 38 2.0 131 1.9 2 0.083
Mean, SE 98.0 0.4 99.2 0.1 97.9 0.5 98.4 0.2 2 0.001
Median, IQR 94.7 92.0-97.3 94.7 92.1-97.4 94.5 91.8-97.3 94.7 92.0-97.3] 2 0.265
Missing 0 3 0 3

Patient 30-day recall
100% adherent 2131 78.3 1823 77.5 1390 72.3 5344 76.4 2 0.808
90% adherent 293 10.8 217 9.2 281 14.6 791 11.3 2 0.265
80% adherent 167 6.1 178 7.6 123 6.4 469 6.7 2 0.854
<80% adherent 123 4.5 78 3.3 84 4.4 284 4.1 2 0.859
Mean, SE 94.7 0.6 95.8 0.5 94.7 11 95.1 0.4 2 0.355
Median, IQR 93.6 90.4-96.8 93.7 90.6-96.9 93.2 89.3-96.6 93.6 90.3-96.8] 2  0.938
Missing 9 56 43 108

CD4 count (cells/uL) at

interview
Median, IQR 385.8 268.2-462.7| 344.3 250.8-527.4| 336.9 201.0-486.3 NA NA 2 0.808
Missing 1858 1657 1560

CD4 change between ART

initiation and interview
Number w ith CD4 data at

ART initiation and interview 607 22.3 528 22.4 246 12.8 1381 19.7 NA NA
Change 250 cells/ul for 445 73.2 394 74.7 124 50.5 963 69.7 | 2 0003
every 6 months on ART

Median change, IQR 120.9 49.8-195.0 | 157.6 86.7-249.2 143.0 102.0-322.2 NA NA 2 <0.001
Missing 2025 1753 1627

Viral load (copies/mL)
Number w ith viral load 1598 58.7 1336 56.8 1250 65.1 4183 59.8
Undetectable/<40 1316 82.4 1093 81.8 1077 86.2 3486 83.3 2 0.548
41 - 500 172 10.8 125 9.4 76 6.1 374 8.9 2 0.558
>500 110 6.9 118 8.8 96 7.7 324 7.7 2 0.558
Mean, SE 4715.9 1465.7 3252.3 854.9 24606.0 14569.0 10190.0 4567.6 | 2  0.255
Median, IOR 40.0 40-40 40.0 40-40 40.0 40-40 40.0 40-40 2 0.803

3.5.2 Immunological

Only 607 (22%), 528 (22%) and 246 (13%) of the population on ART 6, 12, and 18 months,
respectively, had CD4 results on record at both ART initiation (+/- 2 months) and at the time
of interview (+/- 2 months), which corresponded to their 6, 12 and 18 month CDA4
assessments (depending on their duration on ART group). Of those with available data, the
majority experienced large increases in CD4 count: 73% of patients on ART for 6 months

100% -

80% -

% with increase 250 cells/ul for every 6
months on ART

12 months

18 months

Total

had an increase of at least 50

Figure 10: Rate of treatment interruptions (missing ART for CeHS/HI; 75% of patients on ART for
23 days) per person-year on ART by time on ART

(population estimate)

12 months had an increase of at
least 100 cells/pl; and 51% of
patients on ART for 18 months had
an increase of at least 150 cells/pl
(Figure 10).
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months, +158 cells/ul at 12 months and
+143 cells/ul at 18 months on ART (Figure
11).

3.5.3 Virological

Among the population selected for viral
load assessments (weighted n=4183), the
majority, 83% (95% CI. 80-85%) had
undetectable (<40 copies/mL) viral loads,
with no statistically significant differences
by time on ART (Figure 12). An additional
9% had viral loads between 40-500
copies/mL and 8% had over 500
copies/mL with a maximum of 1,150,000
copies/mL. The proportion of patients with
undetectable viral load varied significantly
by site and ranged from 70% (95% CI: 61-

Figure 11: Median CD4 count (cells/uL) at interview and
change in median CD4 count between ART initiation
and interview by time on ART (population estimate)
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Differences across time on ART in change in median CD4 count between ART
initiation and interview significant (p <0.001)

79%) to 100% (95% CI: 100%-100%) as shown in Figure 13.

No significant differences across ART initiation groups

Figure 12: Viral load (copies / mL) by time on ART (population

estimate)
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3.6 Time of ART ingestion

The population of 437 patients who
reported missing at least one pill in
the three days prior to interview were
asked about the timing of their
non-adherence (Figure 14). The
majority (65%) reported missing a
morning dose, with no difference

by time on ART. About one-
guarter (25-27%) also reported
missing pills in the early evening
and at night. As most patients
were on regimens requiring
morning and evening ingestion, very
few patients noted problems with
afternoon dosing.

As shown in Figure 15, nearly 82% of

regardless of time on ART, reported “always” 3 days preceding interview by

following the instructions they had received about time on ART (population estimate)
when and how (e.g., food-related instructions) to take 100%
their medication in the three days preceding the
interview. Between 5% and 8% reported “never” 80% -
following the instructions in the three days before the

interview.3.7

The population of 2640 (38%) patients who reported
ever missing ART were read a list of 21 reasons why
people may miss taking their medication which
included health issues or health-related beliefs,
logistical issues, psychosocial issues, and other
reasons (Table 9). This population was asked

reasons for missing ART doses.

Figure 14: Timing of missed pills among patients reporting <100%
adherence in 3 days preceding interview by time on
ART (population estimate)
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Figure 15. Fidelity to food and timing

the population, instructions for ART ingestion in
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% of respondents
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whether each of these reasons had ever contributed N=2692 N=2347 N=1879 N=6917

to their non-adherence. Overall, health-related beliefs mAlways ®Sometimes ®Never
and psychosocial issues were rarely mentioned as | No significant difference by time on ART

As shown in Figure 16, the most
commonly cited reasons for
missing a dose, and the only
reasons reported by more than
15% of the population, were
forgetfulness (57%), being away
from home (49%), not having
correct food (25%) and being too
busy (16%), with no statistical
difference by time on ART.
Feeling well and therefore
thinking the medication was
unnecessary (2%), believing that
ART is not helpful (<1%), not
having water (3%), having
consumed too much alcohol (4%),
feeling that the medication was a
reminder of one’s HIV status (2%),

Figure 16: Most common reasons for ever missing ART among the
population who ever missed ART by time on ART
(population estimate)
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No significant difference by time on ART, with the exception of amongst those who
said they forget to take their pills.
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being advised not to take ART by
one’s social network (1%), and being
confused about when to take ART
(2%) were the least commonly
reported reasons for missing ART
(all cited by less than 5% of the
population)  (Figure 17). A
statistically significant difference by
time on ART was observed in three
of the 21 potential reasons read to
patients: timing inconveniences,
forgetfulness and hunger resulting
from ART ingestion.

Figure 17: Least common reasons for ever missing ART among the
population who ever missed ART by time on ART
(population estimate)
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Table 9: Reasons for missing ART among patients who ever missed ART by time on ART (population estimate)

6 months 12 months 18 months Total
N % N % N % N %
980 39 Missing| 831 34 Missing | 829 27 Missing | 2640 100 Missing | p-value
Health or health-belief
related reasons
Scared pills w ere harmful 83 8.6 14 73 8.7 0 108 13.0 0 264 10.0 14 0.346
Too sick to take pills 72 7.4 14 76 9.2 0 129 15.6 0 277 105 14 0.265
Felt sick w hen took pills 113 117 14 50 6.0 0 88 10.7 0 252 9.6 14 0.320
Felt w ell so did not think 0 0.0 17 16 19 4 37 45 0 53 2.0 21 0.258
they w ere necessary
Did not think pills w ere 0 0.0 14 0 0.0 0 2 0.2 0 2 0.1 14 NA
helping
Logistical reasons
Aw ay from home 510 52.7 14 374 45.0 0 405 48.9 0 1289 49.1 14 0.447
Did not have correct food 233 242 18 153 184 0 266 321 0 651 24.8 18 0.314
Too busy 129 133 14 137 16.5 0 145 175 0 412 157 14 0.691
Ran out of pills 189 195 14 90 10.8 0 101 122 0 380 145 14 0.139
Timing w as inconvenient 51 5.3 14 35 4.3 0 159 19.2 0 246 9.4 14 <0.001
Too many pills to take 19 1.9 14 32 3.9 28 42 5.1 0 92 3.6 41 0.422
Did not have w ater 38 4.0 14 8 0.9 0 28 3.4 0 74 2.8 14 0.231
Psychosocial reasons
Did not w ant others to see 54 5.6 14 47 5.6 0 59 7.1 0 160 6.1 14 0.877
Could not afford to come 49 5.1 14 31 3.8 0 9 1.0 0 89 3.4 14 0.202
to clinic to pick up pills
Had too much alcohol / 33 34 14 37 4.5 0 23 2.7 0 93 35 14 0.811
w as drunk
Pills w ere reminder of HV 25 2.6 14 13 1.6 0 24 2.9 0 62 2.4 14 0.771
status
Other reasons
Forgot to take pills 497 514 14 438 52.8 0 555 66.9 0 1490 56.7 14 0.034
Pills made patient hungry 52 5.4 17 62 7.4 0 118 143 0 232 8.8 17 0.017
Fell asleep 44 45 14 34 4.1 0 84 10.2 0 161 6.1 14 0.128
Confused about w hen to 26 2.7 14 18 21 0 19 2.2 0 62 2.4 14 0.967
take pills
Advised by friend/family 3 0.3 14 22 2.7 0 10 1.2 0 36 1.4 14 0.335
not to take pills
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3.8 Side effects to ART

Patients were read a list of 19 side effects associated with ART and for each side effect,
asked whether they had experienced it in the 30 days preceding the interview, and if so,
whether it bothered them a little bit, somewhat or a lot. As shown in Tables 10-11 and Figure
18, headache (37%), fatigue (34%), insomnia (33%) nervousness/anxiety (32%) and muscle
pain/joint aches (32%) were the most commonly reported side effects. The side effects
reportedly experienced the least often in the 30 days prior to interview (Figure 19) were

Figure 18. Most common side effects experienced in 30 days
preceding interview by time on ART (population
H m6 months N=2724
es“mate) m12 months N=2353
m18 months N=1921
ETotal N=6996
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Figure 19. Least common side effects experienced in 30 days
preceding interview by time on ART (population
estimate)
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30

nausea/vomiting (22%),
bloating/stomach pain/gas
(21%), diarrhea (14%),
lipodystrophy (8%), and
alopecia/changes in  hair
texture (5%).
There was no significant

difference in reports of any
side effect by time on ART.

The severity of the side effects
experienced is shown in
Figure 20. In most cases,
patients did not consider the
side effects to be “severe”: on
average across all study
groups and side effects, 59%
of the population that
experienced a given side
effect were either “not
bothered” by it or “bothered a
little”. Patients who reported
sexual dysfunction and
insomnia experienced these
side effects more “severely”,
with 56% and 51% of them,
respectively reporting being
“very bothered.” Conversely,
hair loss or change and loss of
appetite or change in the taste
of food did not appear to
bother patients, with 38% and

25%, respectively, of those
who experienced those side
effects reporting that they

were “not bothered” by them.



Figure 20. Severity of side effects for all participants (population estimate)

Headache . |
Fatigue, decreased energy |
Insomnia |
Nervousness, anxiety |
Muscle aches, joint pain I

Loss of appetite, change in taste of food |
Sadness, depression s
Sexual dysfunction . |
Memory loss |
Cough, difficulty breathing |
Pain, numbness, tingling in hands I
Fever, chills, sweats [
Skin rash, dryness, itching |
Weight loss |
Nausea, vomiting |
Bloating, stomach pain, gas |
Diarrhea I
Change in body shape I
Hair loss, change .

Not bothered
m Bothered a little
H Bothered a lot

0 1750 3500 5250 7000

Population

Table 10: Side effects experienced in the 30 days preceding interview by time on ART (population estimate)

6 months 12 months 18 months Total
N % N % N % N %
2724 39 Missingl 2353 34 Missing| 1921 27 Missing| 6996 100 Missing|df p-value

—

Whole body,
musculoskeletal,
skin/connective tissue

Headache 1006 37.8 64 816 34.8 9 750 39.1 2 2572 37.2 75 2 0.629
Fatigue, decreased energy | 925 34.3 27 799 34.2 17 665 34.6 2 2389 344 46 2 0.997
Muscle aches, joint pain 815 30.3 29 796 34.1 18 615 32.1 2 2227 321 49 2 0.620
Fever, chills, sw eats 742 27.6 31 597 25.7 31 475 24.8 2 1814 26.2 64 2 0.701
Skin rash, dryness, itching | 611  22.7 27 636 27.2 10 415 216 2 1663 23.9 39 2 0487
Hair loss, change in w ay 120 4.4 33 113 4.8 17 81 4.2 7 313 4.5 57 2 0.926
hair looks, feels
Nervous system
Insomnia 839 311 27 861 36.7 8 606 31.6 2 2306 33.1 37 2 0373
Nervousness, anxiety 735 273 27 774  33.0 8 695 36.2 2 2204 317 37 2 0131
Sadness, depression 635 237 40 692 295 8 591 30.8 2 1919 27.6 50 2 0.183
Sexual dysfunction 673 25.1 41 624 270 40 485 254 14 1782 25.8 94 2 0.894
Memory loss 680 25.2 29 571 244 11 541 283 7 1792 25.8 46 2 0727

Gastrointestinal

Loss of appetite, changein | 929  34.5 27 713 304 8 525 274 2 2168 31.1 37 2 0.436
taste of food

Nausea, vomiting 693 25.7 30 497 212 10 367 19.1 2 1556 22.4 42 2 0.102

Bloating, stomach pain, gas | 548 20.3 27 508 217 8 373 194 2 1428 205 37 2 0.783

Diarrhea 356 13.3 39 419 18.0 28 208 10.8 2 983 14.2 69 2 0.202
Metabolic

Weight loss 631 240 95 567 251 91 419 221 27 1616 23.8 213 2 0714

Change in body shape 230 8.6 46 142 6.1 41 183 9.6 19 555 8.0 107 2 0.390

Respiratory

Pain, numbness, tinglingin | 763 283 27 | 658 280 8 | 512 268 7 |1032 278 42 |2 00916
hands and feet

Cough, difficulty breathing 600 22.3 31 644 275 8 512 26.7 2 1756 25.2 41 2 0321
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Table 11: Weighted index of side effects experienced in 30 days preceding interview by time on ART
(population estimate)

6 months 12 months 18 months Total
N=2724 N=2353 N=1921 N=6996 df p-value
Side effect index
continuous
Mean, SE 10.8 0.5 10.7 0.4 104 0.5 10.7 0.3 2 0.873
Median, IQR 7.4 1.7-16.8 7.8 2.2-15.8 6.8 1.7-16.0 7.4 1.8-16.3| 2 0.183
Missing 27 8 2 37
N % N % N % N % df p-value
Side effect index
categorized
No or few side effects 731 27.1 563 24.0 525 27.4 1819 26.1 4 0.789
Moderate side effects 1231 45.7 1205 51.4 914 47.6 3350 48.1
Severe side effects 735 27.2 576 24.6 480 25.0 1790 25.7
Missing 27 8 2 37

3.9 ART attitudes and beliefs

All patients were asked whether they agreed or disagreed with eight statements about HIV
and ART in order to assess their disease and treatment literacy and beliefs. The majority of
the population had correct information about and a positive attitude towards ART with an
overall “correctness” score of 85% (out of 100%) and no statistically significant differences
were observed by time on ART in the overall score or agreement/disagreement with any
individual statement (Table 12). Nearly all patients agreed that ART can help people live
longer (99%); result in improved health if taken as prescribed (99%); and if people stop
taking ART, their illness will worsen (97%); and disagreed that ART is not worth taking due
to side effects (97%); and ART does not work as well as doctors and nurses say it will
(96%). A substantial proportion of the population, however, felt that HIV/AIDS is not a
serious illness because people living with HIV/AIDS (PLWHA) can take ART (59%), that
ART can cure HIV (57%) and that people taking ART need to hide it (84%). Patients were
also asked how effective they felt ART had been in keeping them healthy. Nearly all (94%)
believed it was “very effective”, 6% said it was “somewhat effective” and <1% indicated it
was “ineffective”, with no significant difference by duration on ART.
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Table 12: ART knowledge and attitudes by time on ART (population estimate)

6 months 12 months 18 months Total
N % N % N % N %
2724 39 Missing| 2353 34 Missing| 1921 27 Missing| 6996 100 Missing]| p-value
Proportion agreeing with statement
ART can help people live longer 2657 98.8 35 2336 99.8 12 1903 99.1 0 6896 99.2 47 0.219
If people follow instructions about how to take ART, they will be 2671 98.3 6 2348 100.0 4 1888 98.5 4 6907 98.9 14 0.854
healthier
If people stop taking ART, their illness will w orsen 2587 97.1 59 2198 97.0 86 1869 98.4 22 1357 974 167 0.611
Proportion disagreeing with statement
ART is not w orth taking because it has a lot of side effects 2632 96.8 4 2273 975 20 1861 97.0 2 1379 97.1 27 0.935
ART does not work as well as doctors and nurses say it will 2568 95.7 41 2222 96.0 37 1870 97.9 11 6660 96.4 88 0.525
People taking ART need to hide it from others 2314 853 12 1981 85.8 45 1547 80.9 8 5842 84.3 65 0.365
HIV/AIDS is not a serious illness because PLWHA can take ART 1467 54.1 14 1389 594 14 1253 65.2 0 4109 59.0 28 0.042
ART can cure HV 1418 56.9 232 1176 54.0 172 1058 59.1 131 3652 56.5 536 0.670
Index of correct*knowledge and attitudes about ART (0-100%)
Mean score (%), SE 84.2 0.7 13.2 84.8 0.5 9.2 86.2 0.6 16.9 84.9 0.4 37.3 0.068
Scored 100% 637  26.7 335 600 28.6 257 483  27.7 176 1721  27.6 767 0.881
Perception of ART effectiveness in keeping respondent healthy
Very effective 2489 914 1 2271  96.6 5 1818 94.6 4 6577 94.0 10 0.190
Somew hat effective 216 7.9 75.9 3.2 97.1 5.0 389.3 56
Not effective at all 17 0.6 0 0.0 3.9 0.2 19.4 0.3

*Patients were considered to have "correct" knowledge and attitudes if they agreed with the first 3 statements above and disagreed with the subsequent5 statements
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3.10 Household HIV and ART
status, disclosure, stigma, use of
traditional medicine, alcohol and
ART adherence reminder tools, and
satisfaction with services

As shown in Figures 21 and 22, 31%
of the population’s household
members were HIV-infected and 25%
were on ART. Not surprisingly, then,
fully 79% of the population reported
having disclosed their HIV status to at
least one family member (Table 13)
and many (43%) also said they had
shared this information with at least
one person outside of their family, with
no difference by duration on ART.
Participation in a support group for
PLWHA was also common and
increasingly so the longer one was on
ART with 47%, 53% and 61% of

Figure 21: Median number of household members with
HIV and on ART by time on ART (population
estimate)
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patients on ART for 6, 12 and 18 months, respectively, participating in such support groups
(p=0.181). The majority (78%) of the patients had ever experienced stigma related to their
HIV status in their community with 61% reporting that they experienced “a lot” of stigma and
small but significant differences by time on ART (p=0.032). Use of traditional medications

while on ART was extremely rare

Figure 22: Percent of household members with HIV and on and reported by only 0.5% of the

ART by time on ART(population estimate)
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population. Use of alcohol and
drunkenness in the seven days
prior to the interview was far more
common, reported by 24% and
13% of the population,
respectively, with no difference by
time on ART.

The majority of the population
(56%) used at least one tool to
remember to take their ART,
namely alarm clocks (22%) and
cell phones (13%), with no
difference by duration on ART.

When asked how satisfied they

were with the services they received in the care and treatment clinic, the majority (72%)
reported being “very happy” with no difference by duration on ART (Table 13).
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Table 13: Disclosure, stigma, use of traditional medicine and reminder tools, alcohol and satisfaction with services at
the clinic by time on ART (population estimate)

6 months 12 months 18 months Total
N % N % N % N %
2724 39 2353 34 1921 27 6996 100 df p-value
Disclosed HIV status to 21 family member | 2125 78.3 | 1815 77.3 1560 81.9 5499 78.9 2 0.45
Missing 9 4 17 29
Disclosed HIV status to 21 non-family 1118 41.2 | 1106 47.1 797 41.8 3020 43.4 2 0.557
member
Missing 9 4 17 29
Participates regularly in PLWHA meeting 1268 46.7 | 1230 52.7 1154 60.6 3652 52.5 2 0.181
Missing 0 0 0 0
Experienced stigmain community
Never 676 26.8 | 440 19.6 334 17.7 1450 21.8 4 0.028
Some 306 12.1 | 434 19.3 426 22.6 1165 175
A lot 1541 61.1 | 1376 61.2 1123 59.6 4039 60.7
Missing 201 102 38 341
Took herbal medicine since starting ART 23 0.9 9 0.4 5 0.2 37 0.5 2 0.353
Missing 11 8 0 19
Drank alcohol in the past seven days
A lot (4-7 days) 72 2.7 60 2.6 77 4.0 209 3.0 4 0.515
Some (1-3 days) 621 229 | 509 21.7 335 175 1465 21.0
Never 2017 744 | 1772  75.7 5293 78.5 5293 76.0
Missing 14 11 4 28
Was drunk in the past seven days, among
those who consumed alcohol
A lot (4-7 days) 7 1.0 1 0.2 13 3.2 21 1.3 4 0.115
Some (1-3 days) 54 7.9 90 16.3 48 12.0 192 11.7
Never 628 91.1 | 460 83.5 341 84.8 1429 87.0
Missing 2034 1518 1518 5353
Reminder tools to take ART
No tools 1205 442 | 994 42.4 778 40.5 2978 42.6 2 0.846
Cell phone 364 134 | 301 12.8 250 13.0 915 131 2 0.991
Alarm clock 615 22.6 | 507 21.6 412 21.4 1533 21.9 2 0.962
Paper diary 46 1.7 39 1.6 57 2.9 141 2.0 2 0.606
Radio 497 18.2 | 378 16.1 368 19.2 1243 17.8 2 0.761
Other 119 4.4 147 6.2 113 5.9 378 5.4 2 0.675
Use any tool 1496 5493 1291 55.0 1119 58.3 3906 55.9 2 0.86
How happy with services at the clinic
Very happy 864 71.0 | 720 70.8 559 745 2143 71.8 4 0.102
Somew hat happy 278 22.8 | 188 185 89 11.8 554 18.6
Not happy 75 6.2 110 10.8 102 13.6 287 9.6
Missing 1507 1335 1171 4012

3.11 Bivariate and multivariable associations of patient- and site-level predictors of
self-reported non-adherence during the past 30 days

Bivariate (Tables 14-15) and multivariable (Table 16) analysis of patient- and site-level
predictors of the population reporting <100% adherence during the 30 days preceding the
interview on the VAS was conducted separately for each ART duration group and for all the
population together. Time on ART was not significantly associated with self-reported non-
adherence in either the bivariate or multivariable models.

In bivariate analysis, patient-level risk factors (Table 14) for non-adherence at the 0.10 level
included: being male (12-month group and total), having some education (6- and 18-month
groups and total), higher socio-economic status (all groups), moderate/severe side effects
(6- and 12-month groups and total), missing a CD4 cell count measurement at ART initiation
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(6-month group and total), using a reminder tool to take ART (6-month group and total),
experiencing stigma (12-month group only), believing ART is ineffective (all groups), and
alcohol use in the past week (6- and 18-month groups and total). Patient-level factors
associated with decreased odds of reporting non-adherence in bivariate analysis included:
increasing age (6- and 12-month groups and total), living in a household with a high
proportion of household members on ART (18-month group only), living more than 30
minutes from the HIV clinic (6- and 12- month groups and total), and participating regularly in
PLWHA meetings (6- and 12-month groups and total). At the site level (Table 15), receiving
services in faith-based sites (6-month group and total), in urban areas (all groups) and at
sites with a high patient volume (6- and 12-month groups and total) significantly increased
the odds of non-adherence in bivariate analysis, while enrolling in a site that initiated ART
services more recently (6- and 12-month groups and total) and that regularly conducts
supportive home visits to PLWHA (18-months on ART group and total) significantly
decreased odds of self-reported non-adherence.

At the multivariable level, Type | and Type |l errors and complex confounding and casual
pathways may mask associations in some study groups (e.g., associations are observed in
the 6-month group but not the 12-month group), making it difficult to assess whether risk
factors for non-adherence differ by time on ART. For this reason, we summarize below the
results for the entire population, controlling for time on ART. Model results for each duration
on ART group are presented in Table 16; readers are cautioned to examine whether
confidence intervals for point estimates overlap across study groups before concluding that a
variable is a risk factor for non-adherence in one ART duration group but not another.

In multivariable analysis, after controlling for time on ART, and other patient- and site-level
differences (Table 16), several socio-demographic, treatment-related, psychosocial and site-
level factors were associated with reporting <100% adherence during the 30 days preceding
the interview for the entire the population. Residing in a large household, experiencing
moderate to severe side effects, missing a CD4 count at ART initiation, believing ART is
ineffective, consuming alcohol in the week prior to interview, receiving services at a site with
a large patient volume and at one with a peer educator program increased the likelihood of
non-adherence; while increasing age, receiving services in a hospital and at a site which
routinely conducts supportive home visits for patients reduced the odds of non-adherence.
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Table 14: Bivariate association of patient-level predictors and self-reported 30-day non-adherence (<100%adherent)

6 months 12 months 18 months Total
N=577 (40%) N=495 (35%) N=355 (25%) N=1427 (100%)
OR 95%Cl p-value OR 95%Cl p-value OR 95%Cl p-value OR 95%Cl p-value

Time since ART initiation(ref=6 months)

12 months 0.95 0.57-157 0.823

18 months 1.28 0.75-2.20 0.336
Sociodemographic Factors
Age (ref=18-30 yrs)

31-36 yrs 1.20 0.47-3.03 0.670 0.62 0.23-1.65 0.295 1.23 0.45-3.36 0.649 1.01 0.59-1.73 0.968

37-43 yrs 1.00 0.43-236 0.995 1.07 051-223 0.838 0.60 0.21-1.69 0.293 0.88 0.54-144 0.600

> 44 yrs 0.45 0.21-0.97 0.034 0.29 0.13-0.66 0.004 0.56 0.19-1.62 0.242 0.41 0.25-0.67 <0.001
Sex (ref=female)

Male 0.85 0.46-158 0.568 1.56 0.67-3.65 0.261 0.91 0.43-190 0.778 1.04 0.696-1.560 0.833
Education (ref=no education)

Some education 0.84 0.28-249 0.724 2.06 1.05-4.02 0.038 2.63 1.01-6.83 0.038 1.52 0.85-2.74 0.137
Current marital status (ref=married/living
together)

Other 0.56 0.26-1.21 0.112 0.87 0.47-159 0614 0.94 045-193 0.843 0.75 050-1.13 0.145
Number of household members (ref=<4)

5-6 1.14 056-2.31 0.681 0.67 0.31-1.41 0.247 0.53 0.23-1.19 0.100 0.76 0.49-1.18 0.196

>7 1.35 0.67-2.73 0.358 112 042-299 0.797 0.73 0.28-1.95 0.492 1.05 0.64-1.72 0.826
Percent of household members on ART
(ref=<25%)

26-40% 1.24 059-260 0.529 0.81 0.34-194 0.607 0.46 0.18-1.18 0.085 0.83 0.52-1.32 0.396

41-100% 0.81 0.41-159 0.496 0.83 044-159 0.543 0.94 0.38-2.35 0.884 0.87 056-1.35 0.514
Poverty index (ref=most poor)

Middle 1.74 0.78-3.88 0.146 0.95 0.39-231 0.901 1.64 0.74-3.62 0.182 142 0.89-2,28 0.119

Least poor 2.59 1.28-5.22 0.008 1.38 0.65-296 0.358 1.08 0.48-245 0.829 1.63 1.07-250 0.018
Treatment-related Factors
Side effects in past 30 days (ref=noneffew)

Moderate 1.30 0.61-2.77 0.455 2.54 0.99-6.53 0.042 0.87 0.33-231 0.764 1.36 0.82-226 0.200

Severe 2.77 1.21-6.36 0.014 2.74 1.03-7.31 0.036 111 0.43-2.84 0.815 2.01 1.21-3.33 0.006
CD4 count at ART initiation (ref= <200)

>200 1.48 0.65-3.35 0.303 0.68 0.36-1.26 0.183 1.38 0.56-3.44 0.443 1.05 0.66-1.67 0.838

Missing 2.03 0.97-425 0.049 0.87 0.33-2.27 0.748 1.04 0.36-3.06 0.930 1.22 0.73-2.05 0425
Time to reach clinic (ref=<30 min)

> 30 min 0.57 0.32-1.03 0.051 0.80 041-157 0474 0.78 0.34-1.77 0512 0.69 0.47-1.01 0.045
Uses any reminder tool to take ART
(ref=no)

Yes 0.86 0.49-152 0.568 1.06 0.59-1.87 0.837 1.16 0.60-2.23 0.631 1.01 0.72-142 0.937




Table 14: Bivariate association of patient-level predictors and self-reported 30-day non-adherence (cont'd)

6 months 12 months 18 months Total
N=577 (40%) N=495 (35%) N=355 (25%) N=1427 (100%)
OR 95%Cl p-value OR 95%Cl p-value OR 95%ClI p-value OR 95%Cl p-value

Psychosocial and behavioral factors
Stigma experienced (ref=none)

Some or a lot 0.88 0.49-159 0.644 151 0.83-2.74 0.142 1.20 0.57-256 0.592 1.16 0.82-1.66 0.369

Missing 1.38 0.44-435 0.545 1.78 0.46-6.91 0.361 1.53 0.27-8.63 0.590 1.48 0.68-3.23 0.297
Perception of ART effectiveness
(ref=effective)

Not effective 2.16 0.75-6.25 0,126 1.89 0.60-594 0.235 237 055-10.23 0.207 2.13 1.05-437 0.029
Alcohol use in past 7 days (ref=none)

Some or a lot 2.35 1.19-465 0.013 0.84 0.40-1.76 0.612 2.10 0.91-4.87 0.065 1.65 1.08-254 0.017
Disclosed HIV status to 21 family-member
(ref=no)

Yes 0.98 0.47-2.05 0.947 0.87 0.39-195 0.709 0.62 0.23-1.69 0.303 0.84 0.53-1.33 0428
Participates in PLWHA association (ref=no)

Yes 0.46 0.25-0.83  0.009 0.79 0.44-145 0.408 0.59 0.31-1.14 0.093 0.61 0.44-0.86 0.003
Table 15: Bivariate association of site-level predictors and self-reported 30-day non-adherence (<100%adherent)

6 months 12 months 18 months Total
N=577 (40%) N=495 (35%) N=355 (25%) N=1427 (100%)
OR 95% Cl p-value OR 95%Cl p-value OR 95% Cl p-value OR 95%Cl p-value

Site ownership (ref=public)

Faith-based 0.95 0.48-187 0.870 1.10 054-225 0.772 1.07 052-222 0.839 1.05 0.71-155 0.812
Year ART services initiated (ref=2003-
2004)

2005 1.08 0.51-2.27 0.829 1.00 0.45-2.23 0.992 179 0.740-4.35 0.161 1.21 0.78-1.89 0.366

2006-2007 0.57 0.26-1.29 0.147 0.60 0.26-140 0.198 1.09 0518-2.27 0.807 0.72 0.46-1.12 0.124
Site location (ref=rural)

Urban 281 140-5.65 0.004 1.83 0.90-3.74 0.076 1.73 0.79-3.80 0.138 2.10 140-3.14 0.000
Site type (ref=health centre)

Hospital 0.93 047-185 0.812 0.68 0.33-1.39 0.244 0.78 037-165 0476 0.80 054-119 0.238
Site ART enrollment (ref=<600)

2600 patients 1.62 0.86-3.05 0.111 1.64 0.88-3.07 0.096 1.01 052-1.98 0.967 1.40 0.99-199 0.046
Peer educator program (ref=no)

Yes 1.71 0.80-3.65 0.133 2.06 0.95-4.48 0.054 1.58 0.66-3.81 0.265 1.79 1.14-2.80 0.008
Home support visits to PLWHA (ref=no)

Yes 0.51 0.26-0.98 0.034 0.85 0.41-1.74 0.623 0.51 0.24-1.10 0.067 0.60 0.41-0.90 0.010
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Table 16. Multivariable association (stepwise selection) of patient-level predictors and self-reported 30-day non-adherence
(<100%adherent) by time on ART

6 months 12 months 18 months Total
N=562 N=478 N=346 N=1385
20 sites 20 sites 20 sites 20 sites

OR 95% ClI p-value | OR 95% CI p-value OR 95% CI p-value OR 95% ClI p-value
PATIENT LEVEL FACTORS
Time since ART initiation
(ref=6 months)
12 months 1.20 0.79-1.83 0.352
18 months 154 0.98-2.43 0.051

Socio-demographic Factors
Age (ref=18-30 yrs)

31-36 yrs 112 0.39-3.21 0.811 | 0.63 0.25-160 0.290 | 1.20 0.41-349 0.712 | 1.02 0.60-1.74 0.937

37-43 yrs 0.93 0.38-2.25 0.858 | 1.21 0.57-2.53 0.583 | 0.42 0.14-1.30 0.106 | 0.95 0.57-1.58 0.840

44 yrs 0.40 0.17-0.92 0.025 | 0.34 0.14-0.81 0.013 | 0.43 0.14-1.37 0.124 | 0.41 0.24-0.72 0.001
Sex (ref=female)

Male 0.68 0.35-1.32 0.215 | 1.47 0.61-357 0.345 ] 0.88 0.40-1.96 0.734 | 0.94 0.60-1.48 0.774
Education (ref=no education)

Some education 190 0.89-4.09 0.079 | 3.86 1.60-9.29 0.003

Number of household
members (ref=<4)
5-6 1.35 0.64-2.88 0.386 0.83 0.54-1.26 0.349
27 2.06 0.99-4.28 0.042 1.22 0.74-2.02 0.405
Percent of household
members on ART (ref=<25%)
26-40% 0.35 0.12-0.99 0.039
41-100% 0.58 0.26-1.29 0.147

Treatment-related Factors

Side effects in past 30 days
(ref=noneffew)

Moderate 1.33 0.62-2.86 0.425 | 2.36 0.90-6.21 0.065 1.42 0.87-2.33 0.141
Severe 277 1.28-6.02 0.009 | 2.69 1.06-6.88 0.031 1.99 1.21-3.29 0.005
CD4 count at ART initiation
(ref=<200)
>200 141 0.67-3.00 0.321 | 0.76 0.41-1.41 0.342 | 159 0.70-3.63 0.230 | 1.22 0.78-1.89 0.356
Missing 2.83 1.15-6.97 0.020 | 1.05 0.39-2.81 0.915 ] 1.01 0.28-3.59 0.985 | 147 0.83-2.59 0.164

Behavioral Factors
Alcohol use in past 7 days
(ref=none)

Some or a lot 2.80 1.38-5.67 0.005 261 1.05-6.52 0.032 | 1.56 0.99-2.47 0.044

SITELEVEL FACTORS

Site location (ref=rural)
Urban 3.96 1.96-7.99 <0.001
Site type (ref=health centre)
Hospital 0.63 0.41-0.95 0.022
Site ART enrolment (ref=
<600)

>600 patients 1.28 0.66-2.48 0.411 215 1.45-3.20 <0.001
Peer educator program
(ref=no)

Yes 243 153-3.86 <0.001
Routinely conducts
supportive home visits
(ref=no)

Yes 0.43 0.19-0.94 0.029 | 0.54 0.37-0.79 0.001
Note: Estimations obtained after logistic regression using a stepw ise approach (with a 5% probability of removal). Time since ART initiation, CD4 cell
count at ART initiation, sex and age w ere forced in the model.
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3.12 Bivariate and multivariable associations of patient- and site-level predictors of
detectable viral load

Tables 17, 18 and 19 show the bivariate and multi-level associations of patient- and site-
level factors and having a detectable viral load for the 842 patients with viral load. Time on
ART was not significantly associated with detectable viral load in either the bivariate or
multivariable models.

In bivariate analyses, patient-level risk factors (Table 17) for having a detectable viral load at
the 0.10 level included: having some education (12-month group only), higher socio-
economic status (12-month group only and total), experiencing some stigma (12-month
group only), and alcohol use (12-month group only). Patient-level risk factors associated with
decreased odds of having a detectable viral load at the bivariate level included: older age
(total only), male sex (total only), having a CD4 cour&200 (vs. <200) cells/ul at ART
initiation (total only), taking >30 minutes to reach the clinic (12-month group and total),
disclosure of one’s HIV status to family members (18-month group only), and participating
regularly in PLWHA meetings (6- and 12-month groups and total). At the site level (Table
18), receiving services in a hospital (total only), sites with a high patient volume (18-month
group and total), at sites with a peer educator program (12-month group and total) , and at
sites which regularly conduct supportive home visits for patients (total only) significantly
increased the odds of having a detectable viral load at the bivariate level, while enrolling in a
site that initiated ART services more recently (18-month group and total) significantly
decreased the odds of having a detectable viral load.

At the multivariable level (Table 19), after controlling for time on ART, and other patient and
site-level differences, patients who were244 (vs. <44) years old, male and participated
regularly in a PLWHA support group had decreased odds of having a detectable viral load,
while those receiving services at sites with a peer educator program had increased risk of
virologic failure.
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Table 17: Bivariate association of patient-level predictors and detectable viral load (>40 copies/mL)

6 months 12 months 18 months Total
N=335 (40%) N=286 (34%) N=221 (26%) N=842 (100%)
OR 95%Cl p-value OR 95%Cl p-value OR 95%Cl p-value OR 95%Cl p-value

Time since ART initiation (ref=6 months)

12 months 1.04 0.60-1.80 0.884

18 months 0.75 0.38-1.48 0.381
Sociodemographic factors
Age (ref=18-30 yrs)

31-36 yrs 0.88 0.30-255 0.786 0.45 0.13-152 0.162 0.32 0.07-1.49 0.119 0.54 0.26-1.11 0.075

37-43 yrs 0.54 0.19-151 0.201 0.57 0.17-1.87 0.308 0.38 0.09-1.62 0.156 0.52 0.26-1.01 0.044

>44 yrs 0.90 0.26-3.04 0.845 0.31 0.07-1.31 0.089 0.38 0.08-1.87 0.194 0.51 0.23-1.13 0.082
Sex (ref=female)

Male 0.53 0.22-1.28 0.130 0.87 0.31-239 0.759 0.74 0.23-231 0.558 0.68 0.40-1.18 0.148
Education (ref=no education)

Some education 1.56 0.58-4.22 0.328 1.59 055-4.62 0.342 1.71 0.41-7.13 0412 1.56 0.84-291 0.136
Current marital status (ref=married/living
together)

Other 1.00 0.30-254 0.991 1.35 0.61-2.97 0417 0.87 0.29-257 0.771 1.07 0.64-1.80 0.782
Number of household members (ref=<4)

5-6 0.55 0.19-155 0.216 1.46 051-4.15 0434 1.36 0.38-4.86 0.596 0.99 054-1.81 0.962

7 0.44 0.14-1.41 0.136 0.98 0.31-3.13 0.977 0.77 0.26-2.27 0.596 0.68 0.36-1.29 0.209
Percent of household members on ART
(ref=<25%)

26-40% 0.41 0.13-1.33 0.111 1.40 0.36-5.47 0.589 1.48 0.43-5.10 0.486 0.93 0.45-1.94 0.855

41-100% 1.38 0.55-3.46 0.448 0.61 0.22-1.67 0.289 157 0.45-543 0.429 1.07 0.60-1.90 0.812
Poverty index (ref=most poor)

Middle 1.02 0.36-2.91 0.965 0.93 0.31-2.76 0.880 0.52 0.15-1.79 0.254 0.84 0.46-0.75 0.560

Least poor 1.38 0.50-3.78 0.490 1.64 0.66-4.09 0.247 1.07 0.32-3.60 0.909 1.31 0.75-2.32 0.309
Treatment-related Factors
Side effects in past 30 days (ref=nonef/few)

Moderate 0.64 0.27-155 0.281 1.60 0.58-4.40 0.320 0.64 0.18-2.24 0442 0.86 0.49-152 0.579

Severe 0.47 0.15-151 0.168 1.46 0.42-5.07 0.506 0.47 0.11-2.13 0.285 0.65 0.32-1.33 0.213
CD4 count at ART initiation (ref=<200)

>200 0.63 0.27-1.49 0.253 0.95 0.36-2.48 0.898 0.99 0.28-3.56 0.986 0.87 051-1.49 0.598

Missing 0.79 0.24-264 0671 0.84 0.28-250 0.728 2.16 0.51-9.07 0.250 1.15 057-231 0.682
Time to reach clinic (ref=<30 min)

> 30 min 0.92 0.41-2.06 0.826 0.60 0.26-1.35 0.178 1.26 0.40-4.02 0.663 0.89 0.54-1.44 0.588
Uses any reminder tool to take ART
(ref=no)

Yes 0.58 0.25-134 0.171 0.42 0.17-1.05 0.050 0.92 0.33-2.60 0.865 0.59 0.36-0.98 0.033
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Table 17: Bivariate association of patient-level predictors and detectable viral load (cont'd)

6 months 12 months 18 months Total
N=577 (40%) N=495 (35%) N=355 (25%) N=1427 (100%)
OR 95%Cl p-value OR 95%Cl p-value OR 95%Cl p-value OR 95%Cl p-value

Psychosocial and behavioral factors
Stigma experienced (ref=none)

Some or alot 0.98 0.43-228 0.968 1.20 0.50-3.88 0.650 0.79 0.25-2.47 0.645 1.01 0.60-1.69 0.981

Missing 0.36 0.81-1.60 0.146 3.80 0.70-20.81 0.098 0.55 0.04-7.05 0.607 1.07 0.36-3.13 0.903
Perception of ART effectiveness
(ref=effective)

Not effective 0.60 0.13-2.82 0472 0.69 0.13-3.63 0.632 6.14 058-65.01 0.105 1.26 0.36-4.40 0.693
Alcohol use in past 7 days (ref=none)

Some or alot 0.85 0.30-2.42 0.733 1.55 0.63-3.84 0.300 1.20 0.35-4.13 0.751 1.15 0.64-2.05 0.613
Disclosed HIV status to 21 family-member
(ref=no)

Yes 1.46 0.47-457 0470 0.62 0.23-1.63 0.286 0.65 0.19-2.17 0434 0.85 0.47-155 0.577
Participates in PLWHA association (ref=no)

Yes 0.46 0.18-1.17 0.083 0.40 0.15-1.04 0.048 0.32 0.092-1.11 0.057 0.39 0.22-0.69 0.001
Table 18: Bivariate association of site-level predictors and detectable viral load (>40 copies/mL)

6 months 12 months 18 months Total
N=577 (40%) N=495 (35%) N=355 (25%) N=1427 (100%)
OR 95%Cl p-value OR 95%Cl p-value OR 95%Cl p-value OR 95%Cl p-value

Site ownership (ref=public)

Faith-based 111 051-243 0.774 0.65 0.26-1.61 0.308 0.42 0.13-1.38 0.122 0.72 043-1.21 0.193
Year ART services initiated (ref=2003-
2004)

2005 1.16 0.53-255 0.685 0.95 0.35-257 0912 0.49 0.10-2.48 0.338 0.86 049-150 0.570

2006-2007 1.16 0.40-3.39 0.763 1.25 051-3.09 0591 0.52 0.18-156 0.206 0.97 055-1.72 0.921
Site location (ref=rural)

Urban 1.44 0.66-3.17 0.313 1.14 0.50-2.63 0.728 231 0.74-7.26 0.121 1.46 0.89-239 0.110
Site type (ref=health centre)

Hospital 1.50 0.67-3.35 0.275 1.40 0.59-3.33 0.403 1.27 0.44-3.63 0.626 141 0.86-2.30 0.146
Site ART enrollment (ref=<600)

> 600 patients 0.86 043-1.71 0.629 0.93 045-193 0.832 241 0.84-6.94 0.082 1.17 0.76-1.80 0.440
Peer educator program (ref=no)

Yes 1.29 0.52-3.24 0.542 2.32 0.99-548 0.042 2.10 0.68-6.48 0.161 1.76 1.06-2.96 0.024
Home support visits to PLWHA (ref=no)

Yes 1.14 052-254 0.713 1.06 045-249 0.877 111 0.33-3.71 0.849 111 0.67-1.83 0.673
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Table 19. Multivariable association (stepwise selection) of patient-level predictors
and detectable viral load (>40 copies/mL)

Total
N=823
20 sites
OR 95%Cl p-value

Duration on ART (ref=6 months)

12 months 1.04 0.61-1.78 0.870

18 months 0.78 0.41-1.50 0.427
Age (ref=18-30 yrs)

31-36 yrs 0.60 0.29-1.22 0.134

37-43 yrs 0.50 0.25-0.99 0.037

=44 yrs 0.45 0.20-0.98 0.034
Sex (ref=female)

Male 0.51 0.28-0.93 0.021
CD4 count at ART initiation (ref= <200)

=200 0.83 0.47-1.46 0.496

Missing 112 0.31-0.76 0.755
Participates in PLWHA association (ref=no)

Yes 0.40 0.23-0.70 0.001
Uses areminder tool

Yes 0.44 0.26 -0.75 0.002
SITE LEVEL FACTORS
Peer educator program (ref=no)

Yes 1.98 1.20-3.26 0.006

Note : Estimations obtained after logistic regression using a stepw ise approach (with a 5%
probability of removal). The variables cohort, CD4 at initiation, sex and age have been forced to
remain in the model.

3.13 Validation of 3-day and 30-day patient recall using viral load

Using data from the sub-population that had viral load assessments (n=4,184), viral load
was used as the referent measure to assess the validity of self-reported perfect adherence
over the three days preceding the interview, collected using a modified ACTG questionnaire,
and over the 30 days preceding the interview, collected using a VAS. This validation was
based on the assumption that patients would have undetectable viral loads (<40 copies/mL
or <500 copies/mL depending on threshold used) if they took all of their prescribed pills.

3.13.1 Sensitivity, specificity, positive predictive value and negative predictive value

Measurements are typically validated using four statistics: sensitivity, specificity, positive
predictive value (PPV), and negative predictive value (NPV). Sensitivity, for this study, is the
percentage of the population with undetectable viral load who reported perfect adherence
(i.e., took 100% of pills in the specified recall period). Conversely, specificity is the
percentage of the population with detectable viral load who reported sub-optimal adherence
(i.e., took <100% of pills in the specified recall period). The PPV is the percentage of the
population reporting perfect adherence who had undetectable viral loads and the NPV is the
percentage of the population reporting sub-optimal non-adherence who had detectable viral
loads. The PPV and NPV are dependent on the prevalence of an undetectable viral load in
the study population which was 83% when using a threshold of <40 copies/mL and 92%
when using a threshold of <500 copies/mL with no difference by duration on ART (see
Section 3.4). A valid measure will have high percentages for all four statistics.

As shown in Table 19 below, when a threshold 0£40 copies/mL was used to classify
patients as having undetectable viral loads, the sensitivity, specificity, PPV and NPV of the -
day recall measure were 93%, 13%, 84% and 29%, respectively. The corresponding values
for the 30-day recall measure were 77%, 25%, 84% and 19%. When a threshold 0500
copies/mL was used to classify patients as having undetectable viral loads, the sensitivity of
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the 3-day recall measure remained steady at 93%, the specificity and PPV of the 3-day
recall measure increased to 17% and 93%, respectively, while the NPV decreased to 17%. A
similar pattern was seen with the 30-day recall measure: Sensitivity was virtually unchanged
at 78%, specificity increased to 33% and the PPV increased to 94% while the NPV
decreased to 11%.

Table 20. Validity of 3- and 30-day patient recall using viral load as the referent measure

VL <40 copies/mL VL =500 copies/mL
3-day recall 30-day recall 3-day recall 30-day recall
Sensitivity 93.4% 77.1% 93.0% 77.5%
Specificity 13.3% 25.4% 17.2% 33.3%
PPV 84.0% 83.5% 93.2% 93.5%
NPV 29.2% 18.5% 16.9% 10.8%

3.13.2 Association between self-reported adherence and viral load

The relationship between self-reported adherence and viral load was examined further by
calculating the proportion of the population with undetectable viral load (i.e., <40 copies/mL)
for various thresholds of self-reported adherence using both three-day and 30-day recall. In
all duration on ART groups, a greater proportion of those reporting <100% three-day
adherence had detectable viral loads than those reporting 100% adherence (Figure 23). This
difference, however, was only significant for patients on ART for 12 months, where 36% of
those reporting sub-optimal three-day adherence had detectable viral loads compared to
16% of those reporting 100% adherence (p=.0.01). As shown in Figure 24, while no clear
dose response emerges for 30-day self-reported adherence, patients on ART for 6 months
who reported taking <80% of their pills in the 30 days prior to interview were significantly
more likely to have detectable viral loads than those who reported taking a greater
proportion (p=0.003). A similar but not statistically significant was observed among patients
on ART for 12 and 18 months.

Figure 23. Association between self-reported 3-day
adherence and viral load by time on ART (population

420 . estimate) ®100% adherent
H<100% adherent

30 -

20 ~

10 A

% with detectable viral load

6 months 12 months 18 months Total
N=334 N=285 N=221 N=840

Differences in association significant in 12-months on ART group (p=0.01).
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Figure 24. Association between self-reported 30-day
adherence and viral load by time on ART

60 - (population estimate) = 100% adherent
m90% adherent
m80% adherent
m<80% adherent

40

20

% with detectable viral load

6 months 12 months 18 months Total
N=334 N=284 N=219 N=837

Differences in association significant in 6-month since ART initiation group
(p=0.003).
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4.0 Discussion

This study successfully estimated adherence using multiple indirect and direct measures
among a nationally representative sample of 1,417 adult patients remaining on ART 6, 12
and 18 months after initiation at 14 public and six faith-based sites in the Rwandan national
program. The study also identified patient- and site-level predictors of sub-optimal
adherence and virological failure which can be used to guide program and policy decisions.
Finally, for approximately half of the population, self-reported measures of adherence were
compared against viral load, providing insights into potential low-cost measures of
adherence which can be incorporated into routine service delivery.

4.1 ART adherence rates and viral suppression

Overall, self-reported adherence was very high: 94% of the population reported perfect
adherence to ART in the three days preceding the interview and 76% reported taking 100%
of their pills in the 30 days prior to interview. These figures are comparable to the 77% (95%
Cl: 68-85%) pooled estimate of perfect adherence from the African studies included in a
2006 meta-analysis of adherence to ART (Mills et al., 2006a) and recent studies from more
typical HIV program settings in East Africa (Abaasa et al., 2008; Unge et al., 2009). The
rates are also similar to those found in the single-site adherence study conducted in Kigali
where 95% and 87% of patients reported perfect adherence in the previous 3 and 30 days
(Demeester et al., 2005; Omes et al., 2005). Our study found perfect adherence rates varied
by site and ranged from 84% to 100% in the previous 3 days and from 50% to 98% in the
previous 30 days.

Given the high rates of self-reported perfect adherence in our study, not surprisingly, the
majority (83%) of the population had viral suppression €40 copies/mL). The p ercentage of
the population with undetectable viral loads was considerably higher than that observed in a
large sample (n=7,000) from a South African program setting where 62% of adult patients
had viral load<400 copies/mL at 12 months (Nachega et al., 2009) but slightly lower than
that observed in Botswana where 90% of patients on ART for 1-5 years had <400 copies/mL
(Bussman et al., 2008). The latter difference may be a reflection of our using a more
stringent definition of viral suppression

In this study, self-reported perfect adherence rates and virological response did not vary by
time on ART, as was observed in the South African study mentioned above. This may be an
artifact of our cross-sectional study design, as only patients who were alive and remained on
ART 6, 12, and 18 months after treatment initiation were enrolled, potentially resulting in a
population with characteristics that made them similarly adherent and responsive to ART.
Future analyses will compare baseline demographic and clinical characteristics of the
interviewed population with those who died, were lost to follow-up, stopped ART or
transferred to another site to better understand the role survivor bias played in our
adherence estimates. In Botswana, however, a sustained response to ART was observed
over time as noted above (Bussman et al., 2008).

4.2 Patient-level predictors of non-adherence with 30-day recall

For at least one ART duration groups, multivariable models showed that being younger,
having some education, residing in large households or households where a small
proportion of residents are on ART, experiencing moderate to severe side effects and
alcohol use were statistically significant risk factors for reporting <100% adherence in the 30
days preceding the interview.

The consistent trend of better adherence with older age (particularly above 44 years)

indicates that adherence support programs should target younger adults. In a country with
more than 48,000 patients initiating ART at a median age of 37 years (Lowrance et al.,
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2009), this translates into a significant patient population and our study provides important
evidence of where adherence resources would be best utilized.

The implication of better adherence rates among individuals with no education is
encouraging as ART services in sub-Saharan Africa scale-up to rural communities where
patients are likely to have had less access to education. It is difficult to make comparisons
with previous studies due to differences in study designs and analytical techniques but more
educated Ugandan and Nigerian patients also exhibited poorer adherence in other studies
(Abaasa et al., 2008, Uzochukwu et al., 2009

The study also found that patients living in households where there was a greater proportion
of individuals on ART were more adherent, likely due to family support and encouragement,
as well as the normalization of HIV. This provides further rationale for family-focused care in
which patients are routinely asked about the HIV status of family members and encouraged
to have family members of unknown HIV status tested for HIV. Living in a large household
per se was associated with lower adherence rates possibly due to the lack of privacy in
taking medication, and the lack of support where there is no disclosure. Although not
statistically significant, there was a tendency in the bivariate results towards better
adherence where patients had disclosed HIV status to family members.

In our study, alcohol was a significant predictor of non-adherence, as has been found in a
recent meta-analysis (Hendershot et al., 2009). Since one in four patients reported
consuming alcohol in the week preceding interview in our study, this finding suggests that
alcohol counseling should be an integral component of pre-ART and post-ART counseling.

4.3 Patient-level predictors of detectable viral load

The odds of having a detectable viral load were lower among the oldest patients (44 years
and above), male patients and those who participated regularly in PLWHA meetings.

Developed-country studies have shown no significant association between gender and
virological response has been observed (Purkayastha et al., 2005), or a better virological
response among women (Nicastri et al.,, 2005; Perez et al., 2007; Moore et al., 2001).
Possible explanations for the different finding in Rwanda include use of SD-NVP by a large
proportion of women included in the study which led to an increased prevalence of drug
resistance, or potentially genetic, nutritional or other factors unique to Rwandan women that
prevent them from effectively suppressing viral HIV.

Participation in PLWHA meetings exerted a positive effect on viral suppression, further
providing evidence of the important of peer support and encouragement.

4.4 The impact of site characteristics on self-reported adherence and virological
outcomes

As site-level factors may be more modifiable than patient-level factors, we examined the
relationship between a range of contextual and programmatic variables on self-reported
adherence and virological outcomes. The most significant site-level predictor of higher odds
of non-adherence was urban location, followed by high patient volume. These findings
suggest that more adherence support programs are needed in urban overcrowded sites
where patients can easily miss out on adherence counseling. Receiving services at a site
which routinely conducts supportive home visits had a positive impact on self-reported
adherence, but was not significantly associated with viral load suppression, as has been
observed by others (Simoni et al., 2009; Pearson et al., 2007).

In direct contrast to reports from other settings (Simoni et al., 2009), patients who received
services at sites with peer educators were more likely to report non-adherence and have a
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detectable viral load in our multivariable models. Our divergent findings could reflect reverse
causality arising from use of a cross-sectional study design. Indeed, we cannot rule out that
sites faced with non-adherent patients had recently instituted peer educator programs to
address this problem.

45 Reasons for non-adherence

Forgetfulness was the most commonly reported reason for missing ART. This has been
observed in several other African studies (Amberbir et al., 2008; Mills et al., 2006b), as well
as in studies conducted in resource-rich settings (Mills et al., 2006b). This should be
deconstructed in future studies, and by providers and clients during clinic encounters to
devise a tailored action plan. Being away from home was also commonly reported as a
reason for missing ART, and seemed to have greater significance in our study population
than observed in others (Amberbir et al., 2008; Uzochukwu et al., 2009). Being away from
home may reflect the inconvenience of taking one’s medicine whenever one leaves home, or
perhaps discomfort in taking medicine outside the home, possibly related to perceived or
actual HIV/AIDS-related stigma. Future beneficial interventions might include targeted
reminders to bring sufficient medication and/or use of a pillbox to disguise ART for patients
planning to be away from home. Lacking confidence in ART effectiveness was the least
common reason for missing ART, further reflecting the positive attitude among ART patients
in the study. In contrast to the 2006 study (Au et al.) on adherence at a research clinic in
Kigali where 76% of the 71 patients interviewed reported not taking ART because they
feared it would increase their appetite (and they lacked access to food), only 8% of the 576
non-adherent patients in our study reported not taking ART because it made them hungry.

4.6 Side effects

The most common side effects experienced by about a third of the population were fairly
non-specific (e.g., headache, fatigue and insomnia), making it hard to attribute them to ART
without information on the prevalence of such complaints in the general population and
among pre-ART HIV patients. Moreover, the two most commonly cited side effects,
headaches and fatigue, did not appear to bother patients. Indeed, patients were most
disturbed by sexual dysfunction and insomnia, suggesting the need to incorporate specific
interventions to help patients manage these side effects, particularly as experiencing
increasingly severe side effects was significantly associated with increased odds of non-
adherence.

4.7 Validation of self-reported adherence measures using viral load

Self-reported adherence with the 3-day recall measure showed 93% sensitivity and a
positive predictive value of 93% with viral load of 500 copies/mL or less. Sensitivity was
much lower (78%) with 30-day recall for the same viral load threshold, but the positive
predictive value remained high at 94%. 30-day recall adherence assessment measures have
been shown to correlate well with viral load responses in other studies as observed in our
study (Walsh et al., 2002; Simoni et al., 2006). The validation indicators were poorer when
correlated with viral load of 40 copies/mL but clinically, there is likely little difference between
patients with viral load <500 copies/mL and those with <40 copies/mL. Overall, adherence
reported from 3-day recall questions appear to be a useful indicator of patient viral load
below 500 copies/mL where no such assessments are easily accessible or affordable.
Interpretation could be combined with patient physical status and concurrent illnesses to
make a more clinically appropriate judgment. Unfortunately, the visual analogue scale (VAS)
was not used for 3-day recall in this study, but further studies could examine how well VAS
assessments about adherence in the previous 3 days (not 30 days) correlates with viral load.

4.8 Programmatic implications
Several programmatic implications result from this study including:
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¢ Most patients who missed ART tended to do so in the morning. As most patients
reported forgetfulness as the main reason for missing ART, specific counseling is
needed to support patients to take their morning doses of ART. It may be that
particular morning activities (e.g., getting ready for the day, rushing to work) interfere
with ART ingestion. Strategies for increasing adherence to ART in the mornings
could be explored (e.g., taking ART as soon as the patient wakes up or keeping
some medication with them at their place of work to ensure the availability of
medication in case the patient forgets to take it before leaving home).

e Younger adults appear to have greater likelihood of non-adherence than older
patients. This implies that where resources are limited, younger patients should be
prioritized in adherence counseling.

e Alcohol consumption was one of the strongest predictors of self-reported non-
adherence. There is a recent move to incorporate prevention activities in HIV care
and treatment services and one of the primary prevention activities is appropriate
counseling about alcohol consumption.

e Although self-reported adherence and viral suppression did not vary by time on ART,
there was some temporal variation in patient- and site-level predictors of adherence.
This implies that targeted adherence messages and intervention that evolve with time
are needed in program implementation, rather than a standard approach for all
patients.

¢ Adherence counseling to encourage positive perception of ART effectiveness
appears to be a crucial component of ART programs in order to ensure continued
adherence.

¢ Moderate and severe side effects were a significant predictor of non-adherence. This
indicates a need for additional clinical and/or psychosocial support to help patients
manage their side effects so that they are able to continue taking their prescribed
medications Results indicate that some side effects are particularly bothersome to
patients (e.g., sexual dysfunction and insomnia).

e Less than one-quarter of the population had CD4 assessments at ART initiation and
again at 6, 12 or 18 months. Similarly the 2006 national evaluation of ART outcomes
found significant missing CD4 follow up data — only 49% and 35% of patients had
CD4 information at 6 and 12 months after ART initiation (TRAC, 2008). The lack of
CD4 data limited our ability to assess immunological changes as a measure of
adherence and pointing to an important area for intervention. In a setting where viral
load assessment is not routinely available for patient monitoring, it would be
important to more optimally utilize repeat CD4 assessments in patient monitoring,
particularly since CD4 testing is freely available at most sites.

e The positive predictive value of viral load below 500 copies per mL was above 90%
for both the 3-day and 30-day recall adherence measures. Use of simple adherence
measures like the 3-day recall table or the VAS used in this study offer a low-cost,
low-technology proxy to routine viral load assessments for tracking patient progress

4.9  Strengths and limitations of the study

To our knowledge, this is the first nationally representative ART adherence study in Africa
and possibly worldwide. The study was based on local and international multi-institutional
collaborations and produced rapid estimates of ART adherence among patients remaining
on ART after 6, 12 and 18 months. There were very high response rates among eligible
patients (96%). The study used multiple direct and indirect ART adherence measures that
produced rapid and robust adherence data. Important local capacity building activities were
conducted as part of the study implementation, including training on good clinical practice
(Appendix B) and data analysis (Appendix C). Significant data were collected on a range of
patient-level predictors of adherence including socio-demographic, clinical, knowledge and
attitudinal and psycho-social factors, as well as possible site-level predictors of adherence.
The resulting dataset and blood specimen bank retained at NRL present an important
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resource for data analysis beyond what is presented in this report, and will facilitate
continued capacity building of local and international researchers.

A few limitations should be noted. First, the study was limited to adults aged 18 years or
older, as the determinants of sub-optimal adherence among pediatric patients likely vary
significantly from that of those included in the study. The cross-sectional nature of the study
and implicit exclusion of patients who were not retained in the program resulted in a survivor
bias and the inability to examine adherence as a predictor of program discontinuations,
including mortality and losses to follow-up. Similarly, the cross-sectional nature of the study
limits our ability to definitively rule out reverse causality in some of our findings. For example,
patients who attended sites with peer educator programs had a greater tendency to report
non-adherence and have detectable viral loads. Due to the cross-sectional nature of our
study we cannot determine whether sites faced with patients with poor adherence were the
ones which instituted peer educator programs in order to address this problem, or whether
the presence of peer educator programs resulted in poor adherence. Additionally, due to
financial constraints, we were unable to perform viral load assessments for all patients which
limited our power to detect significant associations when modeling predictors of detectable
viral load. Finally, lack of variation in some site-level variables precluded their inclusion in
multivariable models.
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5.0 Conclusion

Very high levels of self-reported adherence and virological suppression were observed
among a nationally representative sample of patients remaining on ART for 6, 12 and 18
months in Rwanda. When combined with the positive results from the 2006 evaluation of
outcomes of the Rwandan national program that showed 92% and 93% of patients were
retained on ART 6 and 12 months after ART initiation (TRAC, 2008), our results provide
further evidence of a successful national HIV treatment program. Risk factors of poor self-
reported adherence observed in multivariable models were being younger, having some
education, residing in large households or households were a small proportion of residents
were on ART, experiencing moderate to severe side effects, alcohol use, receiving care in
an urban site, in a lower-level facility, a high volume site, a site with a peer educator
program, or those that do not regularly conduct supportive home visits. The odds of
detectable viral loads decreased with age, male sex and participation in PLWHA meetings
and increased with presence of peer educators at the site. While time on ART was not
significantly associated with self-reported adherence, there was some variability in the
relationship between patient- and site-level determinants of adherence by time on ART. Use
of simple self-reported adherence measures had a high positive predictive value for
detectable viral load, but there was significant lack of specificity, indicating further field
testing and refinement of short adherence recall questions may be needed.
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6.0

52

Recommendations

Further field test short adherence recall questions and integrate them into routine
follow-up to identify patients in need of additional adherence support;

Investigate systematic barriers to follow-up CD4 testing; implement strategies to
optimally conduct and utilize repeated CD4 measures in routine patient monitoring;
Where resources are limited, provide targeted counseling on adherence particularly
focusing on patients who are younger, from large households, experiencing side
effects, taking alcohol and those who have a negative perception of ART
effectiveness. Provide clinical and psychosocial support to patients regarding the
management of side effects, in particular those highlighted by this study as being
bothersome to patients;

Systematically address alcohol use in counseling sessions particularly prior to or
soon after patients start ART;

Utilize group and individual sessions to disseminate clear and accurate messages
about HIV and ART (e.g. that HIV continues to be a serious disease regardless of the
effectiveness and availability of ART, and that ART does not cure HIV); and

Ensure that patients enrolled in HIV care are asked about the HIV status of their
household members and strongly encouraged to bring them to the clinic for testing,
care, and/or other appropriate services; also continue to encourage and support all
patients to disclose their ART status to family members and others.



References

Abaasa, A. M., J. Todd, et al. (2008). "Good adherence to HAART and improved survival in
a community HIV/AIDS treatment and care programme: the experience of The AIDS
Support Organization (TASO), Kampala, Uganda." BMC Health Serv Res 8: 241.

Amberhbir, A., K. Woldemichael, et al. (2008). "Predictors of adherence to antiretroviral
therapy among HIV-infected persons: a prospective study in Southwest Ethiopia."
BMC Public Health 8: 265.

Amico KR, Harman JJ, Johnson BT. (2006) Efficacy of antiretroviral therapy adherence
interventions: a research synthesis of trials, 1996 to 2004. J Acquir Immune Defic
Syndr, 41(3):285-297.

Andrade A. (2005) HIV pill reminder device shows some adherence improvement.
Technology now switched to cell phone. AIDS Alert, 20(12):139-140.

Au, J. T., K. Kayitenkore, et al. (2006). "Access to adequate nutrition is a major potential
obstacle to antiretroviral adherence among HIV-infected individuals in Rwanda."
AIDS 20(16): 2116-8.

Back, D. J., S. H. Khoo, et al. (2001). "The role of therapeutic drug monitoring in treatment of
HIV infection." Br J Clin Pharmacol 52 Suppl 1: 89S-96S.

Bangsberg, D. R., S. Perry, et al. (2001a). "Non-adherence to highly active antiretroviral
therapy predicts progression to AIDS." AIDS 15(9): 1181-3.

Bangsberg, D. R., F. M. Hecht, et al. (2001b). "Comparing Objective Measures of Adherence
to HIV Antiretroviral Therapy: Electronic Medication Monitors and Unannounced Pill
Counts." AIDS and Behavior 5(3): 275-281.

Bangsberg, D. R., F. M. Hecht, et al. (2001c). "Provider assessment of adherence to HIV
antiretroviral therapy.” J Acquir Immune Defic Syndr 26(5): 435-42.

Bisson, G. P., R. Gross, et al. (2008). "Pharmacy refill adherence compared with CD4 count
changes for monitoring HIV-infected adults on antiretroviral therapy." PLoS Med 5(5):
e1009.

Boileau, C., V. K. Nguyen, et al. (2008). "Low prevalence of detectable HIV plasma viremia
in patients treated with antiretroviral therapy in Burkina Faso and Mali." J Acquir
Immune Defic Syndr 48(4): 476-84.

Boyd, M. A. and D. A. Cooper (2007). "Second-line combination antiretroviral therapy in
resource-limited settings: facing the challenges through clinical research." AIDS 21
Suppl 4: S55-63.

Braithwaite, R. S., K. A. McGinnis, et al. (2005). "A temporal and dose-response association
between alcohol consumption and medication adherence among veterans in care."
Alcohol Clin Exp Res 29(7): 1190-7.

Brambatti, L. P. (2007). Sharing views, dialogues and ways: adhesion to anti-retroviral
treatment and quality of life in people living with HIV/AIDS in Maputo, Mozambique.
Psychology - Program of Processes of Human Development and Health. Brasilia,
University of Brasilia. Doctorate degree, Clinical Psychology.

Bussmann, H., C. W. Wester, et al. (2008). "Five-year outcomes of initial patients treated in
Botswana's National Antiretroviral Treatment Program." AIDS 22(17): 2303-11.

Chander G, Lau B, Moore RD. (2006) Hazardous alcohol use: a risk factor for non-
adherence and lack of suppression in HIV infection. J Acquir Immune Defic
Syndr,43(4):411-417.

Chesney, M. A. (2000). "Factors affecting adherence to antiretroviral therapy." Clin Infect Dis
30 Suppl 2: S171-6.

Chesney, M. A., J. R. Ickovics, et al. (2000). "Self-reported adherence to antiretroviral
medications among participants in HIV clinical trials: the AACTG adherence
instruments. Patient Care Committee & Adherence Working Group of the Outcomes
Committee of the Adult AIDS Clinical Trials Group (AACTG)." AIDS Care 12(3): 255-
66.

53



Chi, B. H., R. A. Cantrell, et al. (2009). "Adherence to first-line antiretroviral therapy affects
non-virologic outcomes among patients on treatment for more than 12 months in
Lusaka, Zambia." Int J Epidemiol 38(3): 746-56.

Conen A, Fehr J, Glass TR, Furrer H, Weber R, Vernazza P, et al. (2009) Self-reported
alcohol consumption and its association with adherence and outcome of antiretroviral
therapy in the Swiss HIV Cohort Study. Antivir Ther 2009,14(3):349-357.

Dahab M, Charalambous S, Hamilton R, Fielding K, Kielmann K, Churchyard GJ, Grant AD.
(2008) "That is why | stopped the ART": patients' & providers' perspectives on
barriers to and enablers of HIV treatment adherence in a South African workplace
programme. BMC Public Health, 8:63.

Demeester, R., C. Omes, et al. (2005). "Adherence to first-line antiretroviral regimens in
Rwanda." J Acquir Immune Defic Syndr 40(1): 113-4.

Dhalla S, Chan KJ, Montaner JS, Hogg RS. (2006) Complementary and alternative medicine
use in British Columbia--a survey of HIV positive people on antiretroviral therapy.
Complement Ther Clin Pract,12(4):242-248.

El Sadr, W. JD Lundgren, et al. "CD4+ count-guided interruption of antiretroviral treatment.
New Eng J Med 355(22):2283-2296.

Fletcher, C. V., M. A. Testa, et al. (2005). "Four measures of antiretroviral medication
adherence and virologic response in AIDS clinical trials group study 359." J Acquir
Immune Defic Syndr 40(3): 301-6.

Friedland, G. H. and A. Williams (1999). "Attaining higher goals in HIV treatment: the central
importance of adherence." AIDS 13 Suppl 1: S61-72.

Glass, TR, S. De Geest, R. Weber, et al. (2006) "Correlates of self-reported nonadherence
to antiretroviral therapy in HIV-infected patients: the Swiss HIV Cohort Stury. J
Acquir Immune Defic Syndr 41(3): 385-392.

Gadin, G., J. Cote, et al. (2005). "Prediction of adherence to antiretroviral therapy: a one-
year longitudinal study." AIDS Care 17(4): 493-504.

Golin, C. E., H. Liu, et al. (2002). "A prospective study of predictors of adherence to
combination antiretroviral medication." J Gen Intern Med 17(10): 756-65.

Grossberg, R., Y. Zhang, et al. (2004). "A time-to-prescription-refill measure of antiretroviral
adherence predicted changes in viral load in HIV." J Clin Epidemiol 57(10): 1107-10.

Haubrich, R. H., S. J. Little, et al. (1999). "The value of patient-reported adherence to
antiretroviral therapy in predicting virologic and immunologic response. California
Collaborative Treatment Group." AIDS 13(9): 1099-107.

Hendershot, CS, SA Stoner, DW Pantalone, JM Simoni (2009). "Alcohol use and
antiretroviral adherence: review and meta-analysis." J Acquir Immune Defic Syndr
52(2): 180-202.

Hogg, R. S., K. Heath, et al. (2002). "Intermittent use of triple-combination therapy is
predictive of mortality at baseline and after 1 year of follow-up." AIDS 16(7): 1051-8.

Hugen, PW, N. Langebeek, DM Burger, et al. (2002). "Assessment of adherence to HIV
protease inhibitors: comparison and combination of various methods, including
MEMS (electronic monitoring), patient and nurse report, and therapeutic drug
monitoring. J Acquir Imm Def Syndr_30(3): 324.334.

Kent, D. M., D. McGrath, et al. (2003). "Suitable monitoring approaches to antiretroviral
therapy in resource-poor settings: setting the research agenda." Clin Infect Dis
37(Suppl 1): S13-24.

Koyalta, D., C. Charpentier, et al. (2009). "High frequency of antiretroviral drug resistance
among HIV-infected adults receiving first-line highly active antiretroviral therapy in
N'Djamena, Chad." Clin Infect Dis 49(1): 155-9.

Low-Beer, S., B. Yip, et al. (2000). "Adherence to triple therapy and viral load response." J
Acquir Immune Defic Syndr 23(4): 360-1.

Magnano San Lio M, Mancinelli S, Palombi L, Buonomo E, Altan AD, Germano P, et al.
(2009) The DREAM model's effectiveness in health promotion of AIDS patients in
Africa. Health Promot Int,24(1):6-15.

54



Marazzi, M. C., M. Bartolo, et al. (2006). "Improving adherence to highly active anti-retroviral
therapy in Africa: the DREAM programme in Mozambique." Health Educ Res 21(1):
34-42.

Martinez P, Andia |, Emenyonu N, Hahn JA, Hauff E, Pepper L, Bangsberg DR. (2008)
Alcohol use, depressive symptoms and the receipt of antiretroviral therapy in
southwest Uganda. AIDS Behav,12 (4):605-612.

Mee, P., K. L. Fielding, et al. (2008). "Evaluation of the WHO criteria for antiretroviral
treatment failure among adults in South Africa." AIDS 22(15): 1971-7.

Miller, L. G. and R. D. Hays (2000). "Measuring adherence to antiretroviral medications in
clinical trials." HIV Clin Trials 1(1): 36-46.

Mills, E. J., J. B. Nachega, et al. (2006a). "Adherence to antiretroviral therapy in sub-
Saharan Africa and North America: a meta-analysis." JAMA 296(6): 679-90.

Mills, E. J., J. B. Nachega, et al. (2006b). "Adherence to HAART: a systematic review of
developed and developing nation patient-reported barriers and facilitators." PLoS
Med 3(11): e438.

Moore, A. L., A. Mocroft, et al. (2001). "Gender differences in virologic response to treatment
in an HIV-positive population: a cohort study." J Acquir Immune Defic Syndr 26(2):
159-63.

Muganzi AM, B. M., Draru J, Biryeri J (2004). "Adherence to HAART in a rural resource
limited country HIV/AIDS treatment program: The experience of Arua Anti-
Retroviral(ARV) Treatment Program-Uganda." XV International AIDS Conference,
Bangkok,March 30-April 2, 2004.

Mujugira A, Wester CW, Kim S, Bussmann H, Gaolathe T. (2009) Patients with advanced
HIV type 1 infection initiating antiretroviral therapy in Botswana: treatment response
and mortality. AIDS Res Hum Retroviruses,25 (2):127-133.

Murray, L. K., K. Semrau, et al. (2009). "Barriers to acceptance and adherence of
antiretroviral therapy in urban Zambian women: a qualitative study.” AIDS Care
21(1): 78-86.

Muyingo, S. K., A. S. Walker, et al. (2008). "Patterns of individual and population-level
adherence to antiretroviral therapy and risk factors for poor adherence in the first
year of the DART trial in Uganda and Zimbabwe." J Acquir Immune Defic Syndr
48(4): 468-75.

Nachega, J. B., M. Hislop, et al. (2006). "Adherence to highly active antiretroviral therapy
assessed by pharmacy claims predicts survival in HIV-infected South African adults."
J Acquir Immune Defic Syndr 43(1): 78-84.

Nachega, J. B., M. Hislop, et al. (2009). "Antiretroviral therapy adherence, virologic and
immunologic outcomes in adolescents compared with adults in southern Africa." J
Acquir Immune Defic Syndr 51(1): 65-71.

Nachega, J. B., D. M. Stein, et al. (2004). "Adherence to antiretroviral therapy in HIV-
infected adults in Soweto, South Africa." AIDS Res Hum Retroviruses 20(10): 1053-
6.

Nicastri, E., C. Angeletti, et al. (2005). "Gender differences in clinical progression of HIV-1-
infected individuals during long-term highly active antiretroviral therapy." AIDS 19(6):
577-83.

Nieuwkerk, P. T. and F. J. Oort (2005). "Self-reported adherence to antiretroviral therapy for
HIV-1 infection and virologic treatment response: a meta-analysis." J Acquir Immune
Defic Syndr 38(4): 445-8.

Nuwaha, F. and E. Muganzi (2008). "Predictors of use of traditional medicine by patients
with sexually transmitted infections in southwest Uganda." J Altern Complement Med
14(6): 733-9.

Omes C, S. M., Kamesigwa J, EDemeester R, Mukakalisa J, Parisel A (2004). Adherence to
antiretroviral therapy among advanced-stage, indigent patients in the funded
ESTHER programme in Kigali, Rwanda. XV International AIDS Conference,
Bangkok,March 30-April 2, 2004

55



Orrell, C., D. R. Bangsberg, et al. (2003). "Adherence is not a barrier to successful
antiretroviral therapy in South Africa." AIDS 17(9): 1369-75.

Oyugi, J. H., J. Byakika-Tusiime, et al. (2004). "Multiple validated measures of adherence
indicate high levels of adherence to generic HIV antiretroviral therapy in a resource-
limited setting." J Acquir Immune Defic Syndr 36(5): 1100-2.

Parienti, J. J., D. R. Bangsberg, et al. (2009). "Better Adherence with Once-Daily
Antiretroviral Regimens: A Meta-Analysis." Clin Infect Dis 48(4): 484-488.

Paterson, D. L., S. Swindells, et al. (2000). "Adherence to protease inhibitor therapy and
outcomes in patients with HIV infection." Ann Intern Med 133(1): 21-30.

Pearson, C. R., J. M. Simoni, et al. (2007). "Assessing antiretroviral adherence via
electronic drug monitoring and self-report: an examination of key methodological
issues." AIDS Behav 11(2): 161-73.

Peltzer K, Preez NF, Ramlagan S, Fomundam H. (2008) Use of traditional complementary
and alternative medicine for HIV patients in KwaZulu-Natal, South Africa. BMC Public
Health,8:255.

Perez-Hoyos, S., M. A. Rodriguez-Arenas, et al. (2007). "Progression to AIDS and death
and response to HAART in men and women from a multicenter hospital-based
cohort." J Womens Health (Larchmt) 16(7): 1052-61.

Potchoo, Y., K. Tchamdja, et al. (2010). "Knowledge and adherence to antiretroviral therapy
among adult people living with HIV/AIDS treated in the health care centers of the
association "Espoir Vie Togo" in Togo, West Africa." BMC Clin Pharmacol 10: 11.

Purkayastha, T., F. Wasi, et al. (2005). "Factors associated with sustained virologic
suppression in patients receiving antiretroviral therapy in an urban HIV care clinic.”
AIDS Patient Care STDS 19(12): 785-93.

Republic of Rwanda. United Nations General Assembly Special Session on HIV and AIDS.
Country Progress Report January 2008 - December 2009. Published March 2010.

Samet JH, Cheng DM, Libman H, Nunes DP, Alperen JK, Saitz R. (2007) Alcohol
consumption and HIV disease progression. J Acquir Immune Defic Syndr , 46(2):194-
199.

Sethi, A. K., D. D. Celentano, et al. (2003). "Association between adherence to antiretroviral
therapy and human immunodeficiency virus drug resistance." Clin Infect Dis 37(8):
1112-8.

Shelton MJ, E. L., Hewitt RG, Cousins S, Morse GD (1998). "The impact of patient-reported
adherence with antiretroviral therapy on virologic response." Abstr Intersci Conf
Antimicrob Agents Chemother Intersci Conf Antimicrob Agents Chemother 38(418):
abstract no. 1-170

Simoni, J., Pantalone MS, Frick PA, Turner BJ (2005). Enhancing antiretroviral adherence: a
review of published reports of RCTs and on-going NIH-funded research. Los Altos,
CA, Institute for Disease Management.

Simoni, J. M., A. E. Kurth, et al. (2006). "Self-report measures of antiretroviral therapy
adherence: A review with recommendations for HIV research and clinical
management.” AIDS Behav 10(3): 227-45.

Spire, B., S. Duran, et al. (2002). "Adherence to highly active antiretroviral therapies
(HAART) in HIV-infected patients: from a predictive to a dynamic approach.” Soc Sci
Med 54(10): 1481-96.

Tu D, K. N., Culbert H, Migabo K, Amisi T (2004). ARV selection criteria and innovative
group adherence counseling in Bukavu, Democratic Republic of Congo-Program
implementation in the context of chronic war and a failing healthcare system. XV
International AIDS Conference. Bangkok.

Treatment and Research AIDS Center (TRAC). TRAC Report on the Evaluation of Clinical
and Immunologic Outcomes from the National Antiretroviral Treatment Program in
Rwanda, 2004-2005.

UNAIDS. Global report: UNAIDS report on the global AIDS epidemic 2010.
http://www.who.int/hiv/data/en/index.html

56



United Nations Joint Programme on HIV/AIDS., World Health Organization, United Nations
Children Fund (2008). Epidemiology Fact Sheet on HIV/AIDS: Core data on
epidemiology and response, Rwanda. Geneva. SOURCE?

Unge, C., B. Sodergard, et al. (2009). "Challenges for scaling up ART in a resource-limited
setting: a retrospective study in Kibera, Kenya." J Acquir Immune Defic Syndr 50(4):
397-402.

Uzochukwu, B. S., O. E. Onwujekwe, et al. (2009). "Determinants of non-adherence to
subsidized anti-retroviral treatment in southeast Nigeria." Health Policy Plan 24(3):
189-96.

Vervoort, S. C., J. C. Borleffs, et al. (2007). "Adherence in antiretroviral therapy: a review of
qualitative studies." AIDS 21(3): 271-81.

Wagner, G. and L. G. Miller (2004). "Is the influence of social desirability on patients' self-
reported adherence overrated?" J Acquir Immune Defic Syndr 35(2): 203-4.

Walsh, J. C., S. Mandalia, et al. (2002). "Responses to a 1 month self-report on adherence
to antiretroviral treatment are consistent with electronic viral data and virological
treatment outcome." AIDS 16(2): 269-77.

Ware, N. C., J. Idoko, et al. (2009). "Explaining adherence success in sub-Saharan Africa:
an ethnographic study."” PLoS Med 6(1): ell.

Wise J, Operario D. (2008) Use of electronic reminder devices to improve adherence to
antiretroviral therapy: a systematic review. AIDS Patient Care STDS,22(6): 495-504.

World Health Organization (2006). From access to adherence: the challenges of
antiretroviral treatment. Geneva, WHO Press.

57



Appendix A: Study interviewers and data entry clerks
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Data entry clerks
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Appendix B: Report for the training workshop on Good Clinical Practice (GCP), Good
Clinical Laboratory Practice (GCLP), & Standard Operating Procedures (SOPs)

See attached report.
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Appendix C: Rwanda Adherence Public Health Evaluation (PHE) Data Analysis
Workshop Report

See attached report.
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