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ABSTRACT Highly Active Antiretroviral Therapy regimens especially the three-drug regimens that include  Protease 
Inhibitors in combination with nucleoside analogues produce a greatly increased level and long-term 

suppression of HIV-replication, thus reducing morbidity and mortality associated with the infection. The aim of this 
study was to determine the impact of ARV-regimens on adherence among HIV-infected attending a primary health 
care centre in Mthatha, Eastern Cape, South Africa. Data were collected from 86 HIV-infected during a descriptive-
cross-sectional study using a standardized-questionnaire and face-to-face-exit interviews. Pill-counts technique was 
performed and adherence-rate of ≥95% considered acceptable. Data were analyzed using SPSS 22.0. Univariate-fac-
tors associated with poor-adherence to HAART were assessed using ANOVA and p≤0.05 considered statistically sig-
nificant. Of 86 HIV-infected patients, 73.3% were females and 26.7% males with mean age (±SD) of 35.6 (±9.6) years 
and were enrolled on HAART for 35.5 (±31.8) months. Adherence-rates computed from 32 patients revealed 71.9% 
having poor adherence-rate. The mean CD4-count at the initiation of HAART was 232.4 (±169.2) cells/mm3, while 
the latest was 433.7 (±242.9) cells/mm3. Thirty-two (37.2%) patients on Lamivudine, Tenofovir and Efavirenz (regimen 
1A-TDF) and 24 (75%) had poor adherence-rate. The commonest adverse effects experienced by patients on regi-
men 1A-TDF and TDF, Emtricitabine and Efavirenz (regimen FDC) were CNS-related (35.3%) followed by ENT (23.3%). 
Evaluated variables associated with poor-adherence to HAART were: salary ≥ R2000 (χ2=4.3, p=0.043); WHO-staging 
2 and 3 (χ2=12.09,p=0.007) and total number of other tablets (≥4 combined tablets) (χ2 =10.81,p=0.029). Despite an 
observed overall improvement of patients’ immune response following HAART, poor-adherence remains a major chal-
lenge due to ADEs associated with regimen 1A-TDF, FDC and burden of ≥4 combined tablets. 
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Introduction
The benefits of highly active antiretroviral therapy (HAART) 
in the management of HIV-infected patients are well estab-
lished. HAART has been shown to improve CD4-cell counts 
and Viral loads, thus decreasing morbidity and mortality 
among HIV-infected patients through the suppression of 
plasma HIV-1 RNA. The aim of this investigation was to 
evaluate the impact of Highly Active Antiretroviral Ther-
apy Regimens on Adherence and the treatment response 
of HIV-infected patients receiving HAART from a primary 
Healthcare clinic in South Africa. 

Background
There has been a substantial improvement in the survival 
of HIV-infected persons due to the introduction of antiret-
roviral therapy (ART) and multidrug regimens, or highly 
active antiretroviral therapy (HAART). The introduction of 
HAART resulted from the advances in the knowledge of 
HIV pathogenesis and viral load monitoring.1 HAART regi-
mens especially the 3-drug regimens with a Protease Inhib-
itor (PI) in combination with Nucleoside analogues produce 
a greatly increased level and long-term suppression of HIV 
replication, thus reducing morbidity and mortality associ-
ated with the HIV-infection.2 

According to Hansan et al.3 the complexity of these drug 
regimens alongside issues of toxicity, side effects, disrup-
tions to patient’s daily life and difficulties in returning for 
scheduled follow-up consultations, often makes maintain-
ing adherence over the long term challenging yet the in-
dividual and public health benefits of ART are adherence 
dependent. Inadequate adherence results in antiretroviral 

(ARV) agents not being maintained at sufficient concen-
trations to suppress HIV replication in infected cells to 
lower the plasma viral load. In addition, suboptimal ad-
herence can accelerate development of drug-resistant HIV 
and mitigate ART’s role in reducing HIV incidence and 
transmission.4-5Therefore it is important to promote adher-
ence as these treatments become increasingly available 
and affordable for people living with HIV (PLHIV) in devel-
oping countries where viral load monitoring is not usually 
possible. Consequently, more attention is being focused 
on issues related to ART adherence.

The importance of ART adherence makes accurate compli-
ance assessment essential for effective and efficient thera-
py and evaluation of treatment regimens.6-7 Authors 8-10 in 
their studies stated that there are a number of key issues 
in the study of ART adherence including having an accu-
rate measure of adherence. According to Paterson’s pio-
neer study,6 adherence up to 95% is necessary for effective 
HIV-viral suppression. 

Understanding the factors that affect non-adherence 
could provide valuable information about patients most 
at risk. Stone et al.11 and Schneider et al.12 in their stud-
ies suggested that factors associated with adherence can 
be grouped under four main categories: patient factors, 
for example demographic characteristics,11 psychological 
parameter knowledge, personal skills, treatment regimen-
related factors such as years on treatment, pill burden, 
side effects; provider-related factors including the patient-
provider relationship.13 Others are related to environmental 
and social factors such as supervision of treatment, HIV-re-
lated stigma and social support.9,14
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According to some authors Malta et al.10 and Sabin et al.11 

while some factors determining non-adherence to ART 
may be similar across countries, others may be highly con-
textual, and culture or country specific.  Most ART adher-
ence studies have been undertaken in high-income coun-
tries. 8-11 Few studies have assessed adherence rates or 
predictors in low-or lower-middle income countries. 

According to UNAIDS 2012, Sub-Sahara Africa has the 
highest HIV-infected with SA having the highest prevalence 
(6.4 million) of HIV/AIDS as compared to other countries 
in the world with 1:5 people infected. Of these, 80% of 
20-24 yrs of HIV-infected are women and 33% of 25 – 29 
years are men. In SA 2.6 million people are on HAART 
with 2500 patients are on HAART in study setting due to 
the Task shifting Model in HIV care.15

Most ART adherence studies have been undertaken in 
high-income countries.8,16 Few studies have assessed ad-
herence rates or predictors in low-or lower-middle income 
countries. The impact of Highly Active Antiretroviral Thera-
py Regimens on Adherence Among HIV-infected patients 
attending an HIV-Clinic in a Public Setting in SA, the East-
ern Cape has not been reported. Therefore the aim of this 
study was to determine the impact of ARV regimen on ad-
herence among HIV- infected patients attending a primary 
health care centre in Mthatha, Eastern Cape, South Africa. 

Methodology
Study setting
This study was conducted one of the primary health-
care center (PHC) in Mthatha, Eastern Cape, in South Af-
rica. This PHC is among those accredited to roll-out ARVs, 
therefore one of the site providing free ARVs and related 
health care services. This facility was selected as it is the 
most established clinic providing ARV with a pool of HIV-
infected patients on ARVs and was willing to participate in 
the study. At the time of the study, they were 2500 HIV 
patients registered and receiving ARV medicines. 

Study design and participants
This was a descriptive prospective cross-sectional study 
performed in 2013. Participants in the study were PLHIV 
receiving free ART provided by the HIV/AIDS care unit. To 
be included in the study participants had to be 18 years 
or over and willing to participate in the study. The clinical 
condition of the patient had to be suitable for ART based 
on the CD4 count and to be in the WHO clinical stage for 
at least three months. The PLHIV were responsible for how 
and when to take the medicine.

Sampling methodology
A convenient sampling method was used to select the par-
ticipants during a visit to the HIV/AIDS care unit for coun-
seling and/or ART medication. The sample size was 86 
HIV-infected.

Data collection
A face-to-face interview with PLHIV by trained interview-
ers at the HIV/AIDS center was conducted using a struc-
tured, self-report questionnaire developed by the Adult 
AIDS Clinical Trials Group (AACTG)17 and slightly modified 
after a pre-testing at the PHC. The AACTG was developed 
based on previous adherence to medical regimen research 
and has been extensively used to measure ART adherence. 
This consisted of a standardized questionnaire and face-
to-face exit interviews with participants. The questionnaire 
had been initially tested for validity and reliability. Valid-
ity was established by a panel of experts and following a 

field test that determined whether the questionnaire meas-
ured what it intended to measure, whether it represented 
the appropriate content, whether it was appropriate for 
the study population and whether it was comprehensive 
enough to collect the needed information. Reliability was 
computed after a pilot field test to indicate the accuracy 
of the measuring questionnaire using test-retest approach. 
The questionnaire was divided into sections to collect rel-
evant information on: socio-demographic data, information 
regarding: WHO staging, ARV regimen, total number of 
other tablets, total number of ARV tablets, initial CD4+ T- 
cell count, current CD4 + T – cell count, and time on ART. 
Other information collected were: psychosocial/behavioral 
characteristics, patient attitudes and beliefs, social relation-
ships/activities, medication characteristics, patient knowl-
edge on the medicines, health-care practitioner-patient 
communication, pill count, times taken in different places 
(minutes, hours). Adherence to HAART of the interview was 
measured by self-report. 

The  adherence rate from pill-count was calculated using 
the following formula18: Percentage of adherence (%) = 
(Tablets dispensed – Tablets returned) / expected to be 
taken x100. For the purpose of this study a score of 95% 
and above represented good adherence and less than 
95% was rated as having poor/suboptimal adherence. The 
questionnaire asked patients to recall their medication in-
take in terms of their prescribed doses for the three days 
prior to the interview. The questionnaire also contained 
questions on seriousness of the disease, side effects and 
adverse drug reactions. In addition, there were also ques-
tions about health service-related characteristics of the 
center providing ART. Prior to administration, the question-
naire was translated into the local language (IsiXhosa) and 
English and back translated by an independent translator. 
To ensure confidentiality, all respondents were interviewed 
in a private room at the HIV/AIDS care unit by the trained 
interviewers. 

Measurement of adherence
Adherence measurement in this study was based on pa-
tient recall of their compliance of the prescribed doses 
in the three days prior to the interview. Adherence was 
calculated based on the number of pills reported to 
have been actually taken divided by the number of pre-
scribed pills over in the one month.   Patients who after 
the calculated adherence rate had an intake of ≥95% of 
the prescribed medication were considered adherent, 
those with an intake of < 95% were classified as non-
adherent.

Data analysis
Data were coded and captured in the computer using MS 
Excel® and analyzed using SPSS® for windows version 22.0 
(SPSS Inc; Chicago, Il, USA). Descriptive and inferential 
statistical tests were employed. These included univariate 
(chi-square) and multivariate (logistic regression) analysis to 
determine correlates or predictors of adherence. Descrip-
tive statistics (frequencies, proportions, means and stand-
ard deviation to summarize variables while Inferential sta-
tistics (chi square Test) was used to test the significance 
of association between categorical variables and level 
of significance was set at 5%. Logistic regression analysis 
was then used to identify the predictors of adherence to 
HAART in the study population. Predictors were deter-
mined at 5% significance. Factors associated with poor ad-
herence to HAART were accessed with ANOVA and; a ρ ≤ 
0.05 was considered statistically significant.
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Ethical considerations
Ethical clearance was obtained from the Walter Sisulu Uni-
versity, Faculty of Health Sciences and Research Innova-
tion and Ethics Committees. Ethical Clearance issued was 
015/012. Thereafter permission to conduct the study was 
sought from the department of health and the manager of  
the municipality where the PHC is  located, thereafter per-
mission to conduct the interviews to the patients were ob-
tained from the relevant clinic manager or supervisor. Be-
fore the interviews, patients were explained the aim of the 
study and procedures using the Patient Information sheet 
and thereafter asked to sign a written informed consent 
form which was optional. To maintain confidentiality of the 
patients no names of patients appeared on the forms. The 
participants were also informed that their participation was 
voluntary and that they could withdraw from the interview/
discussion at any time without consequences. 

The participants were assured that their responses would 
be treated in confidence and they were assured anonymity 
through the use of strict coding measures

Results
Socio-demographics
Gender distribution (n=86)
Of the 86 recruited patients, of these 63 (73.3%) were fe-
males and 23 (26.7%) males with mean age (±SD) of 35.6 
(±9.6) years and were enrolled on HAART for 35.5 (±31.8) 
months. As seen in Table 1, of the 32 (37.2%) patients that 
were computed, 25 (29.1%) were females and 18 (20.9%) 
males. Of these 7 (77.8%) females were reported adher-
ent as opposed to 2 (22.2%) males adherent. There was no 
univariate association between age of patients and adher-
ence rate (p = 0.56).

Age in years (patients)
The patients interviewed the age range of patients was 
from ˂ 34 to ≥ 45 years old. This is the  key age group of 
adults that represented the majority of patients. Of these 
those below 34 years 44.4% were adherent, while 39.1% 
were not adherent to ARV treatment. This shows that there 
are higher HIV infection rates among young and working 
class women especially those aged between 20 and 49 
years compared to young men. There was no univariate as-
sociation between age of the patients and adherence rate 
for p = 0.56.

Marital status
As demonstrated in Table 1, the majority of respondents 
21(24.4%) were singles, while 8(9.30) were married. Of the 
singles, 66.7% were adherent as compared to 65.2 that 
were non-adherent. Whereas among the married ones 
33.3% were adherent, 21.7% were non-adherent.

There was no univariate association between marital status 
of the patients and adherence rate for p = 0.66.

Educational level
As depicted in the table, all higher number of respondents 
25 (29.86%) had secondary level of education. Of these, 
7 (87.5%) had acceptable adherence rate, while 4 (17.4%) 
had poor adherence rate. There was no univariate associa-
tion between educational level and adherence rate for p = 
0.36.

Employment status
Figure 1 depicts that about 21 (24.4%), of all patients that 
were interviewed  showed that they were unemployed 
while 10 (11.63%) were unemployed. Of the unemployed 

patients 6 (66.7%) were adherent while 15 68.2%) were 
non-adherent. Those that were employed 5 (5.81%) earned 
a salary of R 2000-4000 per month. Findings from this 
study showed that there was no association between em-
ployment status and adherence rate with a p = 0.63.

Salary earned 
Of the patients that were interviewed, the majority earned 
between R 2000-4000 per month with all 4 (57.1%) that 
earned less than R2000 being non adherent and only 
1(33.3%) who earned R4000 having acceptable adherence 
rate. The was a univariate association between the amount 
of money earned per month and adherence rate giving a 
p value of 0.043.   

Adherence level
Eighty six HIV-infected patients were recruited for this 
study, of these 63 (73.3%) were females and 23 (26.7%) 
males with mean age (±SD) of 35.6 (±9.6) years and 
were enrolled on HAART for 35.5 (±31.8) months. Of 
the 32 patients that were computed, 25 (29.1%) were 
females and 18 (20.9%) males. Of these 7 (77.8%) were 
reported adherent as opposed to 2 (22.2%) males ad-
herent. 

Only eight participants were married of which 33.3% were 
adherent while 21.7% non-adherent. Majority of the re-
spondents (78.1%) had obtained secondary school cer-
tificates. Once again the majorities of respondents (65.6%) 
were unemployed and received a monthly income of ≤ 
2000 South African Rands (see Table 1). 

Health Risk behavior characteristics
Time on ART
The respondents had been enrolled on HAART for 35.5 
(±31.8) months ranging from 1–137 months with mean 
age (±SD) of 35.6 (±9.6) years. The majority of patients 14 
(16.3%) had been on ART for a period of 12-36 months 
and of these 3(33.3) were adherent to their treatment while 
11(47.8%) were not. There was no univariate association 
between time on ART and adherence rate for p = 0.76 
which was none significant. 

WHO staging
The majority of the patients 14 (16.3%) were classified in 
the HIV stage 3 based on WHO staging. All 14 (63.6%) pa-
tients in WHO stage 3 were none complaint. There was an 
association between WHO-staging 2 and 3 and adherent 
rate that was statistically significant (χ2=12.09, p = 0.007).

Initial and Current CD4 T-cell count
The majority of patients 15 (17.44%) had initial CD4-
count of less than 200 cell/uL, with 6 (66.7%) adherent 
and 9 (50%) non-adherent. These patients had severe 
immune suppression with recorded CD4 T–cell lower 
than 200 cells/uL, while 7 (8.1%) had CD4 T-cell counts 
of 200-349 cells/uL. Patients with the current CD4 T-cell 
count had values of ≥500 cells/uL and all were non-ad-
herent. The mean CD4 T-cell count at the initiation of 
HAART was 232.4 (±169.2) cells/mm3, the latest was 
433.7 (±242.9) cells/mm3 with most respondents (46.9%) 
having CD4 cell counts of less than 350 mm3 which was 
the threshold to ART treatment according the South Af-
rican National Treatment Guidelines (19). Despite an 
observed overall improvement of patients’ immune re-
sponse following HAART in terms of CD4 cell-count, 
there was no association between Initial and current 
CD4 cell-counts with adherence rates with p = 0.55 and 
p = 0.40 respectively.
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ARV regimens
Of 86 HIV-infected patients, 73.3% were females and 
26.7% males with mean age (±SD) of 35.6 (±9.6) years and 
were enrolled on HAART for 35.5 (±31.8) months. Adher-
ence-rate was computed from 32 patients and revealed 
that 71.9% having poor adherence-rate. 

Of the computed 32 patients, the majority of the patients 
24 (75%) were on regimen that contained lamivudine, ten-
ofovir and Efavirenz (1A-TDF), followed by those 9 (28.1%) 
that were on fixed dose combination (FDC): Emtricitabine, 
tenofovir and efavirenz. Thirty-two (37.2%) patients on 
Lamivudine (3TC), Tenofovir (TDF) and Efavirenz (EFV) (reg-
imen 1A-TDF) 24 (75%) had poor adherence-rate. Patients 
on regimens 1A-TDF and TDF reported of experiencing 
adverse effects relating to CNS (35.3%) followed by 23.3% 
related to ENT side effects. There was no univariate associ-
ation of statisticall significance between ARV regimens and 
adherence rates with p = 0.78.

Total number of ARV tablets
Of the participants 10 (11.6%) received 4 ARVs tablets and 
of these, 9 (40.9%) were none adherent while only one was 
adherent. There was no univariate association between 
number of ARVs and adherence rate giving p of 0.31. 
However patients who received other tablets other than 
ARVs (≥4 combined tablets) had univariate association with 
adherence rate (χ2 =10.81, p =0.029). 

Discussion
Comparing socio-demographic characteristics and adher-
ence rates, the results in this study   revealed that there 
were more females than males that are living with HIV and 
that females were more adherent than males as seen in 
Table 1. This confirms the inequalities between men and 
women that are created and reinforced by gender roles, 
typically leaving women especially vulnerable to HIV infec-
tion. According to Van Dyk,18 women are more likely than 
men to become infected with HIV during unprotected 
vaginal intercourse. There are various biological, cultural, 
and social reasons which make women more susceptible to 
HIV infection than men. As the recipients of semen, they 
are exposed to semen for a longer time. They also have 
a larger surface area of mucosa (the thin lining of the va-
gina and cervix) exposed to the partner’s secretions during 
sexual intercourse. 

Apart from their biological vulnerability, women become 
more vulnerable in societies in which they are seen as 
having lower status than men, which makes them danger-
ously vulnerable in sexual relationships.18 The findings of 
this study are also supported by EL-Khatib  et al.19 in previ-
ous studies in South Africa and also confirmed by Statis-
tics SA,20 that  that in South Africa, just over 51% (27.08 
million) of the population are females and the ratio of new 
female infections to male for those aged 15 to 49 was 1.5 
by 2013. This was further confirmed by recent data from 
2015 Statistics SA 21 estimating 54.96 million mid-year 
population and approx 51% (28.07 million) of population 
being female. Overall HIV prevalence rate was 11.2% of 
total population with total no of PLHIV estimated at 6.19 
million and of these, 80% of 20-24 yrs of HIV infected are 
women.

One study by Potchoo et al.22 in Togo and another study 
by Talam et al.23 in Kenya, both performed among HIV 
adult patients in clinic settings also had higher proportions 
of female respondents as compared to males. 

Age in years (patients)
Results from this study indicated that age group ˃ 34 years 
presented most infected HIV-patients. And of these 44.4% 
were more adherent as opposed to 39.1% and among 
these 7(77.8%) were females and 2(22.2) males. This shows 
that there are higher HIV infection rates among the young 
and working class women especially those aged between 
20 and 49 years compared to young men. According to 
UNAIDS,24 in 2013, the total no of PLHIV was estimated at 
6.19 million and of these, 80% of 20-24 years of HIV in-
fected were women.

The finding of this study correlate with the evidence from 
studies performed by Mutinta et al.25 in South Africa which 
showed that some gender norms related to masculinity en-
courage men to have more sexual partners and older men 
to have sexual relations with much younger women. In ad-
dition, this contributes to higher HIV infection rates among 
young and working class women, especially those aged 
between 15 and 49 years compared to young men. 

Marital status
Results from this study revealed a greater number of HIV 
infected being singles as compared to the married ones. 
This shows that in relation to the marital status and HIV in-
fection, being single amplifies the risk of getting infected 
with HIV because these individuals are likely to be en-
gaged in many risk-taking behaviors including casual sex, 
multiple and concurrent sexual partnership and failure to 
use condoms during sex. This finding agrees with a study26 
done in Zimbabwe in 2014, which found that being single 
was associated with HIV infection (Ministry of Health and 
Child Care, 2014). In addition, Shisana et al.27 in their study 
in found that in South Africa HIV infection varied consider-
ably by marital status. Those that are married are less likely 
to be HIV positive compared to any other reported marital 
status.

Educational level.
Participants that had secondary level of education present-
ed most at the clinics with 25 (29.1%). A study performed 
by Afolabi et al.28 in Nigeria by bivariate analyses showed 
that higher education was significantly associated with 
good knowledge about ART, and therefore higher adher-
ent rates. Despite no association between educational-lev-
el and adherence-rate (p=0.36), all pts with primary- level 
of education were non-compliant with adherence rate of 
17.4%. 

Employment Status
Figure 1 depicts that about 21 (24.4%) of all patients 
that were interviewed showed that they were unem-
ployed while 10 (11.63%) were employed. Of the un-
employed patients 6 (66.7%) were adherent while 15 
68.2%) were non-adherent. Those that were employed 5 
(5.81%) earn R 2000-4000 per month. This finding sug-
gests that the socio-demographic context in which peo-
ple live highly influences the individual risk of exposure 
to HIV-infection. In addition, this finding agrees with a 
study done by Blattman29 in 2011 which found that be-
ing HIV positive is associated with increase in the like-
lihood of being unemployed. McLaren30 in 2011in his 
study,  found that in South Africa, individuals with HIV 
tend to be unemployed, and unemployed people are 
more likely to be HIV positive. Furthermore, Levinsohn 
et al.31 in 2011, found that being HIV-positive is associ-
ated with a 6 to 7% point increase in the likelihood of 
being unemployed.
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Adherence level 
According to literature, antiretroviral therapy reduces the 
HIV viral load as much as possible, preferably to unde-
tectable levels for as long as possible. In this study there 
were no records of initial and recent viral loads. But for 
the CD4 T cell count as observed in the table of results, 
the mean CD4 T cell count at the initiation of HAART was 
232.4 (±169.2) cells/mm3, the latest was 433.7 (±242.9) 
cells/mm3 with most respondents (46.9%) having CD4 cell 
counts of less than 350 mm3 which was the threshold to 
ART treatment according the South African National Treat-
ment Guidelines. There was observed overall improvement 
of patients’ immune response following HAART in terms of 
CD4 cell-count.  With HAART, the CD4 T-cell lymphocyte 
count usually increases progressively. Although there were 
patients that still had severe immune suppression with CD4 
T cell count less than 200 cells/uL. Typically, the CD4 count 
increases rapidly by approximately 50 to 100 cells/mm3/
year.18, 32 

In addition, CD4 responses are highly variable and may fail 
to increase despite virological suppression and a small pro-
portion of patients who start antiretroviral therapy with a 
very high viral load may not be fully suppressed despite 
being adherent to the treatment.32-33 

One possibility for the findings from this study could sug-
gest that patients may not take all dispensed medications 
or another possibility could be that they take them in not 
prescribed amounts or off the prescribed schedules, or 
fail to match the dose with food as directed. One could 
also argue that patients could share or even sell their own 
ARVs to avoid discrimination and stigma in community or 
family. 

According to Zaragoza-Macias et al.34 in their study per-
formed in 2012, it was revealed that the relationship be-
tween refills and actual ingestion of medications is not 
clear and it is therefore difficult to measure adherence in 
the outpatient setting accurately and correctly. Other lit-
erature state that  ART reduces the HIV viral load as much 
as possible, preferably to undetectable levels for as long 
as possible. By doing so, the CD4 T-cell lymphocyte count 
usually increases progressively. According to Van Dyk,18 
in 2013 and Meintjes et al. 32 in 2012, typically, the CD4 
count increases rapidly by approximately 50 to 100 cells/
mm3/year. In addition, CD4 responses are highly variable 
and may fail to increase despite virological suppression 
and a small proportion of patients who start antiretroviral 
therapy with a very high viral load may not be fully sup-
pressed despite being adherent to the treatment.32-33 

ARV regimens
Of 86 HIV-infected patients, 73.3% were females and 
26.7% males with mean age (±SD) of 35.6 (±9.6) years and 
were enrolled on HAART for 35.5 (±31.8) months. Adher-
ence-rate was computed from 32 patients and revealed 
that 71.9% having poor adherence-rate. 

Thirty-two (37.2%) patients on Lamivudine (3TC), Tenofo-
vir (TDF) and Efavirenz (EFV) (regimen 1A-TDF) 24 (75%) 
had poor adherence-rate. The commonest adverse ef-
fects (ADEs) experienced by patients on regimen 1A-TDF 
and TDF, Emtricitabine (FTC) and EFV (regimen FDC) were 
CNS-related (35.3%) followed by ENT (23.3%). Evaluated 
variables associated with poor-adherence to HAART were: 
salary ≥ R2000 (χ2=4.3,p=0.043); WHO-staging 2 and 3 
(χ2=12.09,p=0.007) and total number of other tablets (≥4 
combined tablets) (χ2 =10.81,p=0.029). 

It is important for healthcare providers to consider crucial 
factors that are related to patients initiating ART. These in-
clude compliance to regular clinic visits, counseling, avail-
ability of support services and a multidisciplinary approach. 
Patients should receive a complete understanding of the 
complexity of the regimen, side effects and scheduling, 
among other concerns, may help patients deal with their 
medication with less difficulty. In addition, earlier access to 
care and counseling before actual ART may help prepare 
patients for long-term treatment effects and reinforce the 
need for high adherence. 

Patients in this study that were on regimens containing 
Efavirenz were non compliant because they complained of 
CNS-related adverse effects. Clinical- and treatment-relat-
ed factors were found to be barriers for good adherence. 
Adverse effects indicated a stronger early effect of treat-
ment and were commonly cited as the main reason for dif-
ficulty with patients not continuing with their treatment. 

Results from this study are consistent with the results ob-
tained in the studies by Bonolo et al.35 in 2005 in Brazil, 
Eriksson at al.36 in 2005, Abel & Painter,37 in 2003 and Am-
massari et al.38 in 2001 indicated that adverse effects are 
related to a decrease in the quality of life and low adher-
ence among HIV-treated patients. However, ART is a dy-
namic phenomenon, which changes over time, as stated 
by Remian et al. 39 in a study performed in USA in 2003, 
that patients tend to adapt their daily routine to regimen 
scheduling and more readily learn how to identify and deal 
with side effects. 

However, pill burden, the inclusion of regimens with pro-
tease inhibitor and the additional use of other medications 
over time are factors which also tend to create more dif-
ficulties as was demonstrated in this study. There was a 
univariate association between the total number of other 
tablets and adherence rate with a p = 0.029 that was sta-
tistically significant.  

Additionally, it should be noted that even if patients are ad-
equately counseled when beginning treatment, long-lasting 
and sustained good levels of information may not be feasi-
ble if routine counseling and reminders by health profession-
als are not continuously received by patients. Finally, the as-
sociation of a higher CD4+ cell count and the asymptomatic 
patient designation (CDC classification A) with increased dif-
ficulties may reflect a lower perception of these patients with 
regard to the need for treatment, and thus a lower threshold 
for dealing with the daily burden of ART regimens.

Limitations from the study
The viral loads were not captured from the patients’ record 
due not being entered regularly.

Conclusion
Despite an observed overall improvement of patients’ im-
mune response following HAART, poor- adherence remains 
a major challenge due to: ADEs associated with regimen 
1A-TDF, FDC, the burden associated with the use of ≥4 
combined tablets, clinical improvement, and lower earn-
ings. Evaluated variables associated with poor-adherence 
to HAART were: salary ≥ R2000 (χ2=4.3, p=0.043); WHO-
staging 2 and 3 (χ2=12.09, p=0.007) and total number of 
other tablets (≥4 combined tablets) (χ2 =10.81, p=0.029). 
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