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Few studies have investigated antiretroviral (ARV) knowledge and self-efficacy in limited literacy patients. Using a
randomized controlled study design, we investigated the influence of a simple pre-tested patient information leaflet (PIL)
containing both text and illustrations on HIV- and ARV-related knowledge and on self-efficacy over six months in a
limited literacy African population. The recruited patients were randomly allocated to either control (standard care) or
intervention group (standard care plus illustrated PIL). HIV and medicines-related knowledge was evaluated with a
22-question test at baseline, one, three, and six months. Self-efficacy was assessed using a modified version of the HIV
Treatment Adherence Self-Efficacy Scale. Two-thirds of the patients were female, mean age was 39.0 ± 9.6 years and
mean education was 7.3 ± 2.8 years. Patients who received the PIL showed a significant knowledge increase over the
six-month period (62.0–94.4%), with improvement at each subsequent interview whereas the control group showed no
improvement. At baseline, side effect knowledge was the lowest (50–56%) but increased in the intervention group to
92%. Similarly, other medicine-related knowledge at baseline (57–67%) improved significantly (93%) and was sustained
over six months. Cohen’s d values post-baseline ranged between 1.36 and 2.18, indicating a large intervention effect.
Self-efficacy improved significantly over six months in intervention but not control patients. At baseline, patients with
≤3 years of education had lower knowledge and self-efficacy but this was not observed post-intervention, which we
attribute to the PIL mitigating the effect of limited education. Knowledge and self-efficacy were significantly correlated
in the intervention group. In conclusion, a low-cost intervention of a well-designed, pre-tested, simple, illustrated PIL
significantly increased both ARV knowledge and self-efficacy in HIV patients with limited education.
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Background

Approximately 1.8 million people are taking antiretro-
virals (ARVs) in South Africa (Johnson, 2012). The
resource-limited setting presents many challenges to
retaining patients in care and maintaining adherence to
treatment (Mills et al., 2006). Self-efficacy, a predictor of
adherence to ARVs in HIV patients (Johnson et al.,
2007; Wolf et al., 2007), is associated with literacy and
health-related knowledge, which influence adherence
and retention of HIV/AIDS patients in care (Potchoo
et al., 2010; Wolf et al., 2007).

Low literacy/health literacy skills contribute to a
poorer knowledge of HIV-related terms and of HIV
treatment, lower self-efficacy, and poorer adherence to
ARVs (Kalichman, Ramachandran, & Catz, 1999; Wolf
et al., 2005). Written medicines information in the form
of a patient information leaflet (PIL) can supplement
verbal information, much of which is forgotten almost
immediately post-consultation (Kessels, 2003). Unfortu-
nately, lack of user-friendliness, poor readability, and
inadequate presentation results in poor uptake and lack

of perceived PIL value and usefulness (Mwingira &
Dowse, 2007; Raynor et al., 2007).

Including visuals/pictograms in patient information
improves comprehension, recall, and acceptability (Dowse
& Ehlers, 2005; Houts, Doak, Doak, & Loscalzo, 2006;
Katz, Kripalani, & Weiss, 2006). The objective of this
study was to investigate the influence of simple, illustrated
PILs on knowledge and self-efficacy in limited education
HIV/AIDS patients taking ARVs.

Methods

The study was conducted in two clinics in the rural
Eastern Cape province, where 78.8% have isiXhosa as
the first language, and 35% have ≤7 years of schooling
(Statistics South Africa, 2011).

Illustrated PILs were designed for the four 2009
South African first-line ARV regimens, evaluated for
comprehension in ARV-naive individuals (Dowse,
Ramela, & Browne, 2011) and modified for current use
(Figure 1).
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Figure 1. (a) Page 1 and (b) page 2 of the two-page PIL (Regimen 1a).
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Ethical approval was obtained from all associated
institutions. The study employed a randomized controlled
design. HIV/AIDS patients were eligible to participate if
they had been taking a first-line ARV regimen for less than
three months, were 18 years or older, had isiXhosa as their
home language, and had a maximum of 10 years of
schooling. Signed informed consent was obtained. Patients
were randomized via a computerized random number
generator to either control (standard care) or intervention
(standard care plus a PIL) groups, stratified by education.

A 22-question knowledge test evaluated three know-
ledge areas: ARV side effects, additional ARV information,
and HIV/AIDS information. Self-efficacy was assessed
using a slightly modified version of the HIV Treatment
Adherence Self-Efficacy Scale (HIV-ASES; Johnson et al.,
2007). During interviews, conducted with a trained inter-
preter, demographic, knowledge, and self-efficacy data
were collected after which intervention patients were given
a PIL (choice of either isiXhosa or English), and a brief
verbal description of section contents. Patients were
encouraged to read it at home and to return for one-,
three-, and six-month follow-up interviews, where the
same knowledge and self-efficacy tests were administered.

A knowledge score was obtained by summating
correct responses. t-tests and chi-square tests were used

to investigate differences between groups. One-way
analysis of variance (ANOVA) and chi-square tests
were used to investigate associations between knowledge
and self-efficacy with gender, age, and education at the
5% level of significance. The association between
knowledge and self-efficacy was analyzed using multi-
variate linear regression. To calculate sample size, it was
predicted that “knowledge” was predicted to increase
from 60% (baseline) to 85% (post-intervention). Based
on p = 0.05 and statistical precision of 10%, 53 patients
were required in each group. Repeated measures
ANOVAs over the four interview times were used to
calculate the effect size. Cronbach’s α was used to test
for internal consistency of the knowledge test.

Results

Of 174 patients approached, 116 patients were inter-
viewed at baseline and 64 at six months (Figure 2). The
demographics of those lost to follow-up over six months
did not differ significantly from those who completed.

At baseline, 67.0% were female, mean age was
39.0 ± 9.6 years, mean education was 7.3 ± 2.8 years,
>90% were unemployed. No significant differences were
found between groups.

Figure 2. Flow chart of study participants and data collection points.
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Table 1. Knowledge results (%) for the three knowledge areas over the four interview times.

Baseline 1 month 3 months 6 months

Control
(n = 58)

Intervention
(n = 58) p

Control
(n = 46)

Intervention
(n = 50) p

Control
(n = 46)

Intervention
(n = 37) p

Control
(n = 35)

Intervention
(n = 29) p

ARVs 66.6 56.3 <0.001* 65.0 84.7 <0.001* 70.4 90.7 <0.001* 70.7 93.1* <0.001*
HIV/AIDS 87.9 85.9 0.504 89.5 95.7 0.019* 91.3 98.2 0.007* 100.0 98.3 0.052
Side effects 55.9 45.9 0.020* 52.2 88.0 <0.001* 56.1 95.7 <0.001* 59.4 92.4* <0.001*
Total score 70.0 62.0 0.001* 68.8 88.5 <0 001* 72.8 93.9 <0.001* 76.1 94.4 <0.001*

*Significant difference (p < 0.05) between intervention and control group.

Table 2. Mean score (± SD) for self-efficacy (0–10 scale).

Baseline 1 month 3 months 6 months

Self-
efficacy

Control
(n = 58)

Intervention
(n = 58) p

Control
(n = 46)

Intervention
(n = 50) p

Control
(n = 46)

Intervention
(n = 37) p

Control
(n = 35)

Intervention
(n = 29) p

Score
(SD)

9.65 (0.74) 9.11 (0.46) 0.013* 9.84 (0.63) 9.60 (0.88) 0.130 9.70 (0.01) 9.62 (0.89) 0.087 9.73 (0.89) 9.71 (0.72) 0.916

*Significant difference (p < 0.05) between intervention and control group.
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Evaluation of knowledge

Cronbach’s α was 0.65, indicating acceptable internal
consistency of the knowledge test. From Table 1,
baseline knowledge scores were higher in control group
(70%) than intervention group (62%, p < 0.001). Post-
intervention, the intervention group had consistently
significantly higher knowledge scores (p < 0.001).
Cohen’s d values post-baseline ranged between 1.36
and 2.18, indicating a large intervention effect. No
significant change in knowledge was found in the control
group over six months (p = 0.258) whereas knowledge in
the intervention group increased significantly from 62%
to 94% (p < 0.001).

ARV knowledge

At baseline, most knew ARV names and dosing instruc-
tions (>85%) and knew not to share ARVs or use tradi-
tional medicine (98–100%). Intermediate results
(40–50%) were achieved for storage conditions, taking
concomitant medicines with ARVs, and what to tell the
provider before starting ARVs. Poorest knowledge
(<20%) was related to acceptability of taking ARVs
without food and action to take regarding a missed dose.
At six months, control patients scored <50% for 5 of the
11 questions, whereas intervention patients scored
between 79% and 97%.

HIV/AIDS knowledge

Knowledge was high throughout in both groups: need
for lifelong ARVs and spread of HIV while taking ARVs
(>90%), effects of ARVs on viral load, CD4 count,
possibility of curing AIDS (75–85%). By six months
these scores approached 100%.

Side effect knowledge

Poor knowledge at baseline revealed only 5.2% able to
describe some late side effects, whereas 40–50% were
able to describe general and early side effects. Control
patients showed no improvement, whereas intervention
patients sustained significant improvement over six
months.

Self-efficacy results

At baseline, the self-efficacy score was lower for the
intervention group (p = 0.013), but thereafter remained
similar between groups (Table 2). Over six months, no
change was evident in control patients, whereas inter-
vention patients displayed an overall significant
improvement in mean score (p = 0.008).

Associations and correlations

Only education influenced knowledge in both control
(p = 0.027) and intervention (p < 0.001) groups, with
patients having ≤Grade 3 displaying lower knowledge
than other education groups. Interestingly at six months,
intervention patients with ≤Grade 3 displayed superior
knowledge to Grade 4–7 patients (p = 0.001), evidence
of the positive effect of the PIL in mitigating the effect of
low education.

A significant correlation of higher knowledge with
increased self-efficacy was seen at baseline for combined
group data (r = .487, p < 0.001), control patients
(r = 0.281, p = 0.033), and intervention patients (r =
.587, p < 0.001), but only for intervention patients at six
months (r = .430, p = 0.022).

Discussion

ARV-related knowledge and self-efficacy were improved
by a PIL containing pictograms and simple text. A
dramatic effect on knowledge occurred at one month and
this was sustained over the following five months
indicating excellent retention and recall of newly
acquired information. Improving patient knowledge and
understanding at the individual level improves health
literacy, which is central to enhancing self-care in
patients. Interestingly, although education did influence
baseline knowledge, this effect appeared to be mitigated
at six months due to the PIL, with lower educated
patients displaying better knowledge than more educated
patients.

A South African study concluded that local PILs are
not an efficient communication medium as they con-
tained difficult words, had an unappealing layout, and
were user-unfriendly (Krige & De Wet, 2009). All
pictogram and text components for our PIL were
designed in consultation with the target population using
a multi-stage iterative process, and pre-tested for com-
prehension and acceptability (Dowse et al., 2011). Study
patients (97%) liked the PIL appearance and inclusion of
pictograms, and despite limited education, found it easy
to read and comprehend.

Side effects are a major factor in adherence to ART
(Chesney, Morin, & Sherr, 2000) but, disconcertingly,
patient reports indicated that providers did not routinely
offer this information and it was the area that generated
the poorest baseline results (46–56%). Improved post-
intervention knowledge appeared to contribute to higher
self-efficacy in patients who received the PIL. Risk
factors for lower self-efficacy were lower education and
older age (>50 years). Knowledge and self-efficacy in
our study were significantly correlated, supporting other
studies where associations between disease-related
knowledge and self-efficacy have been reported
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(Macabasco-O’Connell et al., 2011, Mancuso, Sayles, &
Allegrante, 2010). As low health literacy is associated
with reduced self-efficacy (Wolf et al., 2007), an
intervention that improves knowledge in patients with
low literacy should therefore have a relatively higher
impact on self-efficacy, possibly helping patients avoid
unintentional nonadherence. Our intervention was delib-
erately designed to fit seamlessly into current practice in
under-resourced settings with the PILs requiring only a
brief content description as they are easily compre-
hended by most patients. However, best-practice is to
use information materials as a tool to facilitate the
counseling/education process.

Limitations of the study include the high attrition rate
over six months. The study was conducted in one town
in a limited study population and therefore general-
izability of findings is limited. Future research should
investigate the effect of a knowledge intervention on
adherence and health outcomes in HIV/AIDS patients.

Conclusions

Patient knowledge of ARVs and self-efficacy was
improved and sustained over six months by a simple
PIL developed with the target population using good
design practice that included pre-tested pictograms.
Well-designed medicines information such as ours may
be useful to include as a component of programs to
support and sustain ART adherence, or as an aid to
community-based adherence support workers.

Acknowledgments

Thanks go to Professor Sarah Radloff for her help with
statistical analysis and Mrs Susan Abraham, our graphic artist,
for producing the pictograms. Thanks also go to our partici-
pants and our interpreters for their participation in the project.

Funding

Financial support for the study was received from the Center
for AIDS Research, University of California, San Diego, USA
[grant number P30AI036214] and from Rhodes University,
Grahamstown, South Africa.

References

Chesney, M. A., Morin, M., & Sherr, L. (2000). Adherence to
HIV combination therapy. Social Science and Medicine,
50, 1599–1605. doi:10.1016/S0277-9536(99)00468-2

Dowse, R., & Ehlers, M. (2005). Medicine labels incorporat-
ing pictograms: Do they influence understanding and
adherence? Patient Education and Counseling, 58(1),
63–70. doi:10.1016/j.pec.2004.06.012

Dowse, R., Ramela, T., & Browne, S. H. (2011). An illustrated
leaflet containing antiretroviral information targeted for
low-literate readers: Development and evaluation. Patient

Education and Counseling, 85, 508–515. doi:10.1016/j.
pec.2011.01.013

Houts, P. S., Doak, C. C., Doak, L. G., & Loscalzo, M. J.
(2006). The role of pictures in improving health commun-
ication: A review of research on attention, comprehension,
recall, and adherence. Patient Education and Counseling,
61, 173–190. doi:10.1016/j.pec.2005.05.004

Johnson, L. F. (2012). Access to antiretroviral treatment in
South Africa, 2004–2011. Southern African Journal of
HIV Medicine, 13, 22–27.

Johnson, M. O., Neilands, T. B., Dilworth, S. E., Morin, S. F.,
Remien, R. H., & Chesney, M. A. (2007). The role of self-
efficacy in HIV treatment adherence: Validation of the
HIV treatment adherence self-efficacy scale (HIV-ASES).
Journal of Behavioral Medicine, 30, 359–370. doi:10.
1007/s10865-007-9118-3

Kalichman, S. C., Ramachandran, B., & Catz, S. (1999).
Adherence to combination antiretroviral therapies in HIV
patients of low health literacy. Journal of General Internal
Medicine, 14, 267–273. doi:10.1046/j.1525-1497.1999.
00334.x

Katz, M. G., Kripalani, S., & Weiss, B. D. (2006). Use of
pictorial aids in medication instructions: a review of the
literature. American Journal of Health-System Pharmacy,
63, 2391–2397. doi:10.2146/ajhp060162

Kessels, R. P. C. (2003). Patients’ memory for medical
information. Journal of the Royal Society of Medicine,
96, 219–222. doi:10.1258/jrsm.96.5.219

Krige, D., & De Wet, J. C. (2009). Understanding South
African patient information leaflets: Readability and
cultural competence. In L. Lagerwerf, H. Boer, & H.
Wasserman (Eds.), Health communication in Southern
Africa: Engaging with social and cultural diversity
(217–237). Amsterdam/Pretoria: Rozenberg/UNISA Press.

Macabasco-O’Connell, A., DeWalt, D. A., Broucksou, K. A.,
Hawk, V., Baker, D. W., Schillinger, D., … Pignone, M.
(2011). Relationship between literacy, knowledge, self-
care behaviors, and heart failure-related quality of life
among patients with heart failure. Journal of General
Internal Medicine, 26, 979–986. doi:10.1007/s11606-011-
1668-y

Mancuso, C. A., Sayles, W., & Allegrante, J. P. (2010).
Knowledge, attitude and self-efficacy in asthma self-
management and quality of life. Journal of Asthma, 47,
883–888. doi:10.3109/02770903.2010.492540

Mills, E. J., Nachega, J. B., Bangsberg, D. R., Singh, S.,
Rachlis, B., Wu, P., … Cooper, C. (2006). Adherence to
HAART: A systematic review of developed and develop-
ing nation patient-reported barriers and facilitators. PLoS
Medicine, 3(11), e438. doi:10.1371/journal.pmed.0030
438.t007

Mwingira, B., & Dowse, R. (2007). Development of written
information for antiretroviral therapy: Comprehension in a
Tanzanian population. Pharmacy World & Science, 29,
173–182. doi:10.1007/s11096-006-9056-0

Potchoo, Y., Tchamdja, K., Balogou, A., Pitche, V. P., Guissou, I.
P., & Kassang, E. K. (2010). Knowledge and adherence to
antiretroviral therapy among adult people living with HIV/
AIDS treated in the health care centers of the association

AIDS Care 1405

http://dx.doi.org/10.1016/S0277-9536(99)00468-2
http://dx.doi.org/10.1016/j.pec.2004.06.012
http://dx.doi.org/10.1016/j.pec.2011.01.013
http://dx.doi.org/10.1016/j.pec.2011.01.013
http://dx.doi.org/10.1016/j.pec.2005.05.004
http://dx.doi.org/10.1007/s10865-007-9118-3
http://dx.doi.org/10.1007/s10865-007-9118-3
http://dx.doi.org/10.1046/j.1525-1497.1999.00334.x
http://dx.doi.org/10.1046/j.1525-1497.1999.00334.x
http://dx.doi.org/10.2146/ajhp060162
http://dx.doi.org/10.1258/jrsm.96.5.219
http://dx.doi.org/10.1007/s11606-011-1668-y
http://dx.doi.org/10.1007/s11606-011-1668-y
http://dx.doi.org/10.3109/02770903.2010.492540
http://dx.doi.org/10.1371/journal.pmed.0030438.t007
http://dx.doi.org/10.1371/journal.pmed.0030438.t007
http://dx.doi.org/10.1007/s11096-006-9056-0


“Espoir Vie Togo” in Togo, West Africa. BMC Clinical
Pharmacology, 10(1), 11. doi:10.1186/1472-6904-10-11

Raynor, D. K., Blenkinsopp, A., Knapp, P., Grime, J.,
Nicolson, D. J., Pollock, K., … Spoor, P. (2007). A
systematic review of quantitative and qualitative research
on the role and effectiveness of written information
available to patients about individual medicines. Health
Technology Assessment, 11, 1–178.

Statistics South Africa. (2011). Census 2011. Provinces at a
glance. Retrieved from http://www.statssa.gov.za/cen
sus2011/Products/Census_2011_Census_in_brief.pdf

Wolf, M. S., Davis, T. C., Arozullah, A., Penn, R., Arnold, C.,
Sugar, M., & Bennett, C. L. (2005). Relation between
literacy and HIV treatment knowledge among patients on
HAART regimens. AIDS Care, 17, 863–873. doi:10.1080/
09540120500038660

Wolf, M. S., Davis, T. C., Osborn, C. Y., Skripkauskas, S.,
Bennett, C. L., & Makoul, G. (2007). Literacy, self-efficacy,
and HIV medication adherence. Patient Education and
Counseling, 65, 253–260. doi:10.1016/j.pec.2006.08.006

1406 R. Dowse et al.

http://dx.doi.org/10.1186/1472-6904-10-11
http://www.statssa.gov.za/census2011/Products/Census_2011_Census_in_brief.pdf
http://www.statssa.gov.za/census2011/Products/Census_2011_Census_in_brief.pdf
http://dx.doi.org/10.1080/09540120500038660
http://dx.doi.org/10.1080/09540120500038660
http://dx.doi.org/10.1016/j.pec.2006.08.006

	Abstract
	Background
	Methods
	Results
	Evaluation of knowledge
	ARV knowledge
	HIV/AIDS knowledge
	Side effect knowledge

	Self-efficacy results
	Associations and correlations

	Discussion
	Conclusions
	Acknowledgments
	Funding
	References

