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ABSTRACT:

—  Objective: Long-term retention in care for people living with HIV and AIDS (PLH) remains a public
health challenge in South Africa.

——  Patients and Methods: The study used the clinical records of people living with HIV and AIDS attend-
ing a health clinic in the Mpumalanga province of South Africa to examine the effect of selected so-
ciodemographic factors on patients’ non-adherence to anti-retroviral therapy (ART). Pearson Chi-square
test was used to examine treatment default proportion. Generalized estimating equation (GEE) was used
for the bivariate and multivariate analysis. Statistical analyses were performed using Statistical Analysis
System (SAS Institute, Cary, NC, USA) version 9.4.

——  Results: Of 777 participants selected, more than half were female (56%, n=435) and over 60% were
aged between 24 and 44 years old (69.6%, n=541), 62.7% (n=487) had never been married, 67%
(n=521) were unemployed, almost half had an incomplete high school education (44%, n=342), and
56.5% (n=439) lived in an urban area. The mean age and standard deviation of all enrolled patients
were 37 and 10. Mean and standard deviation of patients who defaulted on treatment was 35 and 9.
Overall, 293 (37.7%) defaulted on ART between 2010 and 2014. Sociodemographic predictors signifi-
cantly associated to non-adherence to ART were age, education, employment status and place of resi-
dence. The multivariate analysis shows that patients between 20 and 24 years old were five times more
likely with default on treatment and those between 25 and 34 years old [AOR=2.23 (95%) Cl, 1.32-
3.76] and those from 35 to 44 years old [AOR=2.30 (95%) Cl, 1.37-3.85] were twice as likely to default
compared to the older age groups (from 45 and above). Patients with no formal education were four
times more likely to default on treatment [AOR=4.32, (95%) Cl, 2.57-7.24] than those who had com-
pleted high school. Those unemployed at the time of the study were twice as likely to default on treat-
ment [AOR=2.83, (95%) Cl, 1.85-4.32] as to those employed. Patients residing in a rural area were nine
times more likely to default on ART [AOR=9.47, (95%) Cl, 6.53-13.7] compared to those residing in an
urban area.

—  Conclusions: Strategies and intervention should be patient-focused, with comprehensive individualized
programs and interventions. Socio-demographic factors should be targeted to improve ART adherence.

—  Keywords: HIV, ART adherence, Viral suppression, South Africa.
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INTRODUCTION

Globally, 38.4 million people are currently living with HI'V,
of whom 67% live in sub-Saharan Africa'. South Africa
is the epicenter, with a total number of 7.7 million people
living with HIV (PLH) and 230,000 new HIV infections
in 2021%3. Reducing the number of new infections and the
associated mortality remains a major goal for HIV services
globally*. In response to the epidemic, South Africa adopt-
ed the Universal Test and Treat (UTT) strategy>® as rec-
ommended by the World Health Organization (WHO)*. A
key to this strategy’s success is improving the links to care
for PLH, retention in care, support, and adherence to treat-
ment to achieve viral suppression’. However, long-term pa-
tients’ retention on antiretroviral therapy (ART) is one of
the major challenges ART programs face globally®. ART
interruption is the single most important factor known to
be associated with treatment failure for PLH in both devel-
oped and developing countries®!!.

If South Africa is to achieve the Joint United Na-
tions Program for HIV/AIDS’s (UNAIDS) 95-95-95
targets by 2030, PLH must be linked to care and fol-
lowed-up so that they can reach the point of an un-
detectable viral load®. Globally, in 2020, only 84% of
PLH knew their status. Of those who knew their status,
73% were on ART, and of those on ART, 90% had un-
detectable viral loads'. There has been an improvement
in the quality of life for PLH around the world, thanks
to the introduction of ART, especially in developing
countries such as South Africa'?. Full adherence to
ART improves quality of life, reduces the transmis-
sion of HIV, and slows the progression of HIV to AIDS
(Acquired Immune Deficiency Syndrome)? and con-
tributes to a reduction in HIV incidence'. However, for
patients to fully benefit from ART, they have to show
a 95% adherence to the treatment protocol”®. ART in-
terruption is a common problem among HIV patients,
with rates ranging from 19% in North America and
Western Europe to 40% in Latin America, 28-42% in
Africa, and 40% in Asia-Pacific'e.

South Africa has made a commitment to reach the UN-
AIDS 95-95-95 targets with a view to controlling the HIV
epidemic®. In pursuing this goal, an ART policy has been
implemented in the country. This policy makes available
comprehensive healthcare services and the use of highly
effective ART’. However, for patients who receive ART to
fully benefit, the sociodemographic factors affecting ART
adherence should be identified and addressed.

Studies”™?? conducted around the world have in-
dicated that both socio-demographic and structural
factors affect ART adherence. Studies**2 from South
Africa show that personal factors such as forgetfulness,
side effects, work-related demands, marital status and
education levels are associated with ART discontinua-
tion. Perceived stigma and interpersonal factors such as
family support, knowledge of the disease and general
health literacy have also been linked'® to ART interrup-
tion. There are also treatment-related factors such as
the effects of the medication or access to the treatment
that influence adherence. In addition to these person-

al and treatment-related factors, studies''>"7 conducted
in Ethiopia, Nigeria and other parts of the world iden-
tified socio-demographic factors such as age, marital
status, social support, education levels and employment
status as factors associated with ART discontinuation.
These factors should be investigated further in South
Africa?®?, The aim of this study was to examine the
impact of selected socio-demographic factors on ART
interruption among patients attending a health clinic in
a province of South Africa’.

PATIENTS AND METHODS
Study Area and Population

The Piet Retief Health Clinic is situated in the Gert Sibande
District Municipality in the Mpumalanga province of
South Africa. This district is one of three district munic-
ipalities in the Mpumalanga province. The total popula-
tion of the Gert Sibanda District Municipality is 943,137.
Approximately 86% of the population does not have med-
ical insurance and therefore depend on the Department of
Health for healthcare service delivery. The HIV prevalence
rate is 40.5%?, which is the highest prevalence rate among
all the districts in the Mpumalanga province and more than
double the country’s HIV prevalence rate®. It is estimated
that at least 33% of the inhabitants of the Gert Sibanda Dis-
trict Municipality are unemployed?.

Study Data

The population included 777 PLH aged 15 to 49 years
old who were enrolled at the health clinic for ART from
2010 to 2014. Information on the status of their ART ad-
herence, which is categorized as either default or non-de-
fault, was collected from patient records. Missing a hos-
pital appointment for refill purposes within 30 days from
the assigned appointment date was considered a default.
Biographical data such as age, education level, employ-
ment status, gender, marital status, and place of residence
were also collected from medical records. For the purpose
of this study, being employed meant that the participant
was working at the time of data collection (as indicated
on the patient’s records). It included students who worked
part-time and full-time employees.

Study Design

A multi-stage stratified random sampling was used to
select both defaulters and non-defaulters for the effec-
tive sample, using a sample fraction of 10%. A sample
size should comprise of at least 10% of the study pop-
ulation?. The total number of patients who started an-
tiretroviral treatment at the wellness center from 2010 to
2014 was 7,773. Since the sample fraction for the present
study was set at 10% of the total study population from
each stratum, a total of 486 (4,862%0.10=486) patients



S0CI0-DEMOGRAPHIC CORRELATES OF NON-ADHERENCE TO ANTI-RETROVIRAL THERAPY (ART)

from the non-defaulting group and 291 (2,991*0.10=291)
from the defaulting group were selected for the collec-
tion of quantitative data.

The first step in the sampling process involved orga-
nizing the patients’ files according to the two “natural”
strata, namely defaulting and non-defaulting patients.
The second step involved the use of a simple random sam-
pling technique to select a total of 291 patients from the
defaulting stratum and 486 patients from the non-default-
ing stratum, yielding a total sample size of 777 patients.

Statistical Analysis

All statistical analyses were performed using Statistical
Analysis System (SAS Institute, Cary, NC, USA) version
9.4. Descriptive statistics were used to explore the over-
all participants’ characteristics according to their ART
adherence and non-adherence status. The outcome vari-
able was the ART status, which was stated binary as ad-
herence (never-defaulted), coded as 0, and non-adherence
(ever-defaulted), coded as 1. Pearson Chi-square test was
performed to assess the correlation between non-adher-
ence and adherence to treatment and study characteristics.
Pearson Chi-square test was used due to its advantage of
providing robust estimation, rather than an approximation
of the subject categories, as well as due to its widely use on
larger sample size without underestimation™.

An initial bivariate analysis was conducted to ex-
amine the individual variables independently associ-
ated with ART non-adherence, while controlling for
cofounding variables. The Spearman’s rank correlation
was used to examine correlated variables. After adjust-
ing for the effect of all variables in the model, the fol-
lowing uncorrelated variables were included in the mul-
tivariate model: age, education, employment, and place
of residence. In the multivariate analysis, age was mod-
elled as a categorical variable using the mean age (over-
all) as the threshold. A generalized estimating equation
(GEE) model was used to examine factors associated
with non-adherence to ART. Statistical significance was
assessed at 5% level for all analysis.

RESULTS
Descriptive Statistics

Slightly more than two-thirds, 66%, (n=435), of the
respondents were female. The mean age and standard
deviation of all enrolled patients was 37+10 years. A
total of 62.7%, (n=487) of the participants were mar-
ried, 33.1% (n=257) had completed high school, 67.0%
(n=521) were unemployed, and 56.5% (n=439) resided in
an urban area (Table 1).

Table 1. Proportion of adherence and non-adherence to ART treatment by socio demographic characteristics.

Variables Non-Adherence Adherence Overall
N (%) N (%) p-value N (%)

Gender

Female 156 (35.9) 279 (64.1) 0.23 435 (56.0%)

Male 137 (40.1) 205 (59.9) 342 (44.0%)

Marital status

Ever married 175 (35.9) 312 (64.1) 0.19 487 (62.7%)

Never married 118 (40.7) 172 (59.3) 290 (37.3%

Education level

Complete high school 77 (30.0) 180 (70.0) 0.0001 178 (22.9%)

Incomplete high school 97 (28.4) 245 (71.6) 342 (44.0%)

No education 119 (66.9) 59 (33.2) 257 (33.1%)

Education status

Employed 55(21.5) 201 (78.5) 0.0001 256 (33.0%)

Unemployed 238 (45.7) 283 (54.3) 521 (67.0%)

Place of residence

Rural 220 (65.1) 118 (34.9) 0.0001 338 (43.5%)

Urban 73 (16.6) 366 (83.4) 439 (56.5%)
Mean (£SD) Mean (£SD)

Age (overall) 24 (£6) 39 (£8.2) 0.001 37 (£10)

Age (female) 26 (+4.1) 35 (+6.0) 0.02 35 (£8.2)

Age (male) 23 (£3) 40 (£10.3) 0.01 39 (x11.1)

SD: Standard Deviation.
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Figure 1. Percentage distribution of ART defaulters and non-de-
faulters at the Piet Retief Wellness Clinic between 2010 and 2014.

Prevalence of Non-Adherence to ART

Table 1 shows the distribution of patients who default-
ed at least once and patients who adhered to their ART
after first enrolment between 2010 and 2014. A total of
37.7% (n=293) of the patients defaulted during the four-
year period, while 62.3% (n=484) took their medication
without fail (Figure 1 and Table 1). Overall, the mean
and +£SD of patients who defaulted was 24+6 years while

those who did not default was 39+8 years. Mean age and
+SD of those that defaulted was 26+4.1 years for female
and 2343 years for male. 40.1% (n=137/342) of males de-
faulted compared to 35.9% (n=156/435) females. Higher
treatment default was found in patients who had nev-
er been married (40.7%, n=118/280), and among those
with no formal education (66.9%, n=119/178). More pa-
tients without employment (45.7%, n=238/521) defaulted
compared to those employed (21.5%, n=55/256). Over
60% of patients who resided in a rural area (65.1%,
n=220/338) had defaulted on ART.

Sociodemographic Factors Associated
with ART Default among HIV Patients
Attending a Wellness Clinic

Table 2 shows the results of the bivariate and multivar-
iate analyses of factors associated with ART default
among the PLH attending the clinic. The bivariate anal-
ysis shows that education level, employment status and
place of residence were independently associated with
treatment default. The multivariate analysis shows that
patients with no formal education were four times more
likely to default on their treatment [adjusted odds ratio
(AOR)=4.32, 95% CI: 2.57-7.24] compared with those
who had completed high school. Those unemployed at
the time of the study were twice as likely to default on
treatment (AOR=2.83, 95% CI: 1.85-4.32) compared to

Table 2. Bivariate and multivariate analysis to examine socio demographic factors associated with non-adherence to ART treatment among.

Variables Unadjusted Odds Ratio Adjusted Odds Ratio
OR (95% CI) p-value AOR (95% CI) p-value
Age
Above 24 years old (ref) 1 1
24 years old and below 3.14 (3.01-4.18) <0.0001** 5.15(2.41-7.17) <0.0001**
Gender
Female (ref) 1 NA
Male 1.12 (0.93-1.37) 0.23
Marital status
Ever married (ref) 1 NA
Never married 1.08 (0.95-1.21) 0.19
Education level
Complete high school (ref) 1 1
Incomplete high school 0.95 (0.74-1.22) 0.07 0.81 (0.52-1.25) 0.34
No education 2.23 (1.80-2.76) <0.0001** 4.32 (2.57-7.24) <0.0001 **
Education status
Employed (ref) 1
Unemployed 2.13 (1.65-2.74) <0.0001** 2.83 (1.85-4.32) <0.0001 **
Place of residence
Urban (ref) 1 1
Rural 3.91 (3.13-4.89) <0.0001** 9.47 (6.53-13.7) <0.0001 **

ref: reference category; CI: Confidence Interval; SD: Standard Deviation; NA: Not Applicable; OR: Odds Ratio; AOR: Adjusted Odds Ratio.

**significant at 5% level.
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those employed. Patients residing in a rural area were
nine times more likely to default (AOR=9.47, 95% CI:
6.53-13.7) compared to those residing in an urban area,
patients 24 years and below were five times likely to de-
fault (AOR=5.15, 95% CI: 2.41-7.17) compared to those
above the mean age.

DISCUSSION

This study aimed to examine the effects of socio-demo-
graphic factors on ART non-adherence at a health clinic
in the Mpumalanga province of South Africa between
2010 and 2014.

We found no statistically significant association be-
tween gender and ART default after adjusting for the
effects of all the factors in the model. This corresponds
with findings from Kenya®, Indonesia*’, Cuba’! and Ne-
pal®, where studies reported no significant association
between gender and adherence to ART.

This study found a significant association between
age and poor adherence to ART. Our data showed that
younger age (24 years and below) patients are more like-
ly to default on ART compared to older ages. This was
similar to findings'"33-% from Ethiopia and other parts
of the world where an age below 25 was found to be a
predictor of poor ART adherence. Also, studies!'!-!3637
from Italy, Ghana, Tanzania, and Cuba showed that
older participants were more likely to adhere to ART.
Only one study'’ from Nigeria found a higher chance of
ART default among older age groups. It should be added
that individuals who maintain greater compliance with
treatment recommendations may outlive those who are
non-adherent>”3!,

Some studies®® conducted in other parts of the world
reveal that young people (aged 25 and below) may not
visit health clinics to start treatment due to fear of dis-
crimination and stigma. Furthermore, since most PLH
in this age group are unemployed, at school or enrolled
at universities may have less access to ART due to un-
availability of transport money for travelling to the
health clinics for ART refill as they are unemployed™.
Those who live in rural areas and have no financial
means to travel to urban areas to access ART may have
significant difficulties to access health services®. It is
recommended that the government consider interven-
tions targeting this at-risk groups of PLH.

Our study reveals a strong association between
the level of education and adherence to ART. Patients
with no formal education were four times more like-
ly to default on treatment compared with those with a
complete high school education. This corresponds with
findings'>*13338% from Ethiopia, Vietnam, Nigeria and
Cuba, where education level was found to increase pa-
tients” adherence to ART. Likewise, we found a strong
association between employment status and patients’
ART adherence. Patients who were unemployed were
twice likely to default on treatment compared to those
who were employed. This was similar to findings from
other studies”!318303340-41 where unemployed patients

were more likely to interrupt treatment compared to
those employed. This shows the crucial role that em-
ployment status plays in ART adherence.

Apart from ART adherence as such, studies** from all
over the world reveal that unemployment status represent
a challenge for patients on ART through several mecha-
nisms, such as food shortages, inability to travel to health
clinics to collect medication if patients live in a rural area,
as well as emotional distress due to lack of financial sup-
port. In a study that was conducted in Nigeria and Zambia,
poverty and food shortages resulting from unemployment
were strongly associated with ART non-adherence. These
studies show the need for urgent interventions aimed at
supporting unemployed PLH so that they can access treat-
ment in a timely manner and with sufficient food to ensure
retention to care'>*. Providing community-based support
aimed at PLH has been shown® to be effective in the man-
agement of HI'V and AIDS.

There was no significant association between ART in-
terruption and patients’ marital status in our study. Simi-
lar findings* have been reported in Ethiopia. We did find
a strong association between ART and living in either a
rural or urban setting. Patients who resided in rural areas
were nine times more likely to default compared to their
urban counterparts. Our finding is consistent with studies
from Ethiopia'”** and Nigeria* which found that the risk
of treatment default was higher among participants living
in rural areas compared to participants living in urban ar-
eas. Locally, findings®* from the KwaZulu-Natal province
in South Africa revealed that ART adherence was three
times greater for urban residents than for rural residents.
In Kenya, South Africa and Nepal, long travel times to
ART centers for rural patients was identified as one of the
major causes of ART non-adherence?*’%. We recommend
that government provide community-based ART clinics to
support PLH who struggle to access treatment.

Limitations of the Study

Firstly, this study was not a clinical trial and not justi-
fied to conduct one, therefore the number of years from
diagnosis were not collected and included in our data.
Secondly, the study relied on medical records to find the
challenges PLH face with adherence to ART. Further
studies are recommended with the aim of investigating
the patient’s point of view on reasons for ART discon-
tinuation. Finally, further research should be done to
investigate the effect of drug abuse, sexual orientation,
and field of occupation on ART adherence. This will in-
form policy on the interventions needed to support PLH
currently affected by these issues.

CONCLUSIONS

The findings of this study offer empirical evidence to
support the strength of health belief model’s (HBM) so-
cio-demographic component as a framework for under-
standing individuals’ health-related decision making.
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Strategies and interventions should be patient-focused,
with comprehensive individualized programs and in-
terventions, including socio-demographic strategies to
improve ART adherence. Further research on behavior-
al characteristic is recommended to explain adherence
default among PLH. Additionally, interventions in the
form of ART village delivery should be provided to sup-
port ART patients who stay far from a health clinic. Fi-
nally, local healthcare facilities should be supported in
being licensed to provide ART at the community level.
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