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Abstract

Background: Adherence to antiretroviral therapy (ART) may be influenced by knowledge, perception and perception
regarding ART. The purpose of this study was to assess knowledge, attitude/perception and practice regarding ART
among people living with HIV/AIDS (PLHIV).

Methods: We conducted a cross-sectional survey to assess knowledge, attitudes, perception and practices ART in PLHIV.
The survey was suggested to all PLHIV of at least 18 years old and who were on ART for at least 1 month. PLHIV who
were unable to answer questions correctly and those who did not complete the survey for any reason were excluded.

Results: During the study period, 234 PLHIV were included. Participants were mostly men (75.2%). The median age was
33 years (IQR: 27–41). The median time since HIV diagnosis was 25months (IQR: 9–56) and the median duration of ART
was 18months (IQR: 8–48). 87.6% had an overall good knowledge of ART. However, only 3.2% knew the name of their
ART, 31.2% were aware that ART should be taken at a fixed time and 17.1% knew how to take ART in relation to food
intake. 75.6% of participants had an overall positive attitude/perception of ART. However, 10.7% were convinced that
other methods were more effective than ART for treating HIV and 42.7% thought that taking ART was shameful. The
assessment of practices showed that in case of missed dose, 48.3% of participants routinely skipped this dose instead of
trying to take it as soon as possible. In multivariate analysis, good knowledge of ART was independently associated with
high level of education (aOR: 4.7, IC95%: 1.6–13.7, p = 0.004) and disclosure of HIV status (aOR: 2.7, IC95%: 1.1–6.6, p=
0.029).

Conclusions: This study showed an overall good knowledge and a predominantly positive attitude/perception of ART.
However, accurate knowledge of ART intake was insufficient and the stigma associated with taking ART remained very
present. Furthermore, very heterogeneous practices may reflect lack of instruction given by the physician regarding ART
intake.
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Background
In 2016, the Joint United Nations Programme on HIV/
AIDS (UNAIDS) estimated that 36.7 million people were
living with HIV/AIDS including 19.5 million who were
accessing antiretroviral therapy (ART). The African re-
gion remains the most affected region with 19.4 people
living with HIV/AIDS (PLHIV) including 11.4 million
PLHIV accessing ART.
Madagascar remains with a very low HIV prevalence of

0.2% compared to other African countries and 31,000 esti-
mated PLHIV [1, 2]. As of October 2017, 2546 PLHIV
were registered and 2026 have received ART (data from
“Direction de lutte contre les IST/SIDA”, Ministry of Pub-
lic Health). In 2016, Madagascar adhered to the UNAIDS
Fast-track approach to end AIDS epidemic by 2030. This
approach is a timeline that includes ambitious objectives
and accelerating the delivery of HIV prevention and treat-
ment services. One of the objectives of this approach is to
achieve the 90–90-90 targets by 2020 with 90% of PLHIV
knowing their status, 90% of people who know their status
being treated and 90% of people receiving ART having a
suppressed viral load. This target will be brought to 95–
95-95 by 2030 [3].
ART substantially has improved survival of HIV-

infected patient since the availability of highly active
combination therapy in high-income countries as well as
in middle- and low-income countries [4–6]. Since 2005,
ART are available free of charge in Madagascar through
a national program of care for PLHIV with the support
and financing from the Global Fund. However, retention
in care, non-adherence and ART attrition are recognized
as challenges for PLHIV care programs in Africa includ-
ing Madagascar [7–11].
Adherence to ART may be influenced by several fac-

tors including sociodemographic, economic, patient-
related, treatment-related factors and problems related
to medical services [9, 12–15]. Otherwise, several studies
highlighted relationship between non-adherence to ART
and lack of knowledge, negative perception and percep-
tion regarding ART. A study in Nepal has shown that
PLHIV who thought that HIV could disappear after ART
or those who thought that ART can be discontinued
once they felt better had respectively 6.82 and 6.43 times
more likely to be non-adherent. A meta-analysis includ-
ing 207 studies has shown that perception about the
utility of ART were strongly associated with adherence
(standardized mean difference of 0.357, p = 0.001).
PLHIV who knew their ART line of treatment and who
were aware of the limited number of the therapeutic op-
tion were more likely to be adherent (adjusted preva-
lence ratio of 1.1; 95%CI: 1.0–1.3) [16–20]. Educational
intervention remains a fundamental strategy in the man-
agement of PLHIV and helps improve adherence to ART
[21–23]. However, educational intervention is a part of a

comprehensive care including multiple and complex
interventions.
We hypothesized that the assessment of knowledge,

attitude and perception and practice regarding ART
could help identify gaps that may be the target of an
intensified educational intervention to improve adher-
ence to ART.
This study aimed to assess knowledge, attitude, per-

ception and practice regarding ART among HIV-infected
patients.

Methods
Study design and setting
We conducted a cross-sectional survey for 2months at the
Infectious Diseases Department of the University Hospital
Joseph Raseta Befelatanana, Antananarivo, Madagascar.
This health facility is a tertiary referral hospital and the In-
fectious Diseases Department is a national referral center
for the follow-up and hospitalization of HIV-infected pa-
tients especially those who are at AIDS stage with multiple
opportunistic infections. This department also provide
ART through a dedicated staff. ART is provided monthly to
the patient. Patients have medical follow-up every three to
6 months. The public health system in Madagascar includes
primary health care centers at community level (called
CSB-1 and CSB-2). These centers provide basic health care
including vaccination services, delivery services, maternal
and child health care and management of common dis-
eases. At district and regional level, there are intermediate
level hospitals where cases from primary health care cen-
ters can be referred. These hospitals offer medical, basic
surgical, laboratory and basic medical imaging facilities.
Tertiary level hospitals offer a full range of care including
specialized medical and surgical care, laboratory and com-
plex imaging services. They also contribute to the training
of the medical and paramedical staff in close collaboration
with universities. All health care centers can provide HIV
testing. ART are provided by trained medical staff in se-
lected health care facilities including some primary health
care centers, some hospitals at district or regional level or
in some tertiary level hospitals.

Inclusion and exclusion criteria
All PLHIV of at least 18 years old, who were on ART for
at least 1 month and who gave a written consent were
included in this study. Patients who were unable to an-
swer because of neurological or psychiatric disorders
and those who did not complete the interview for any
reasons were excluded.

Questionnaire
We carried out a review of the existing literature to de-
velop and adapt a questionnaire assessing the knowledge,
attitude and practice of ART in PLHIV as no standardized
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and validated questionnaire is available [10, 16, 19, 24–28]
(Additional file 1).
We used open-ended questions to assess knowledge

of ART for the following topics: ART drug name,
ART dose, ART effect on HIV viral load and CD4
count and effect of missed doses of ART on treat-
ment efficiency and the duration of ART. The an-
swers to these questions were reviewed according to
the actual ART regimen as documented in the med-
ical record (ART drug name, ART dose and history
of ART regimen) or according to the expected correct
answer. For example, the answer to the question
“How long should you take your ART” is expected to
be “for lifetime”. Any other answers will be consid-
ered as false. We used categorical questions for the
following topics: treatment schedule, way to take ART
in relation to food intake (with food, without food,
with or without food and on an empty stomach), his-
tory of ART regimen, purpose of ART, effect of
missed dose on treatment efficiency and use of ART
in the prevention of mother-to-child transmission.
The recommendation regarding food intake was
assessed according to the patient’s current ART regi-
men. Thus, the correct answer depends on the ART
regimen. For example, the single-tablet regimen used
as first line regimen (Tenofovir disoproxil/ Lamivu-
dine/Efavirenz) should be taken on an empty stomach
and this is considered to be the correct answer.
One point was assigned to each item assessing know-

ledge of ART which is correctly answered. A maximum
score of 11 can be obtained. Lack of knowledge was de-
fined by a score of 0 to 5. Good knowledge was defined
by a score of 6 to 11.
We used dichotomous questions (Yes/No) to assess

the attitude and perception of ART. Answers indicating
a positive attitude/perception of ART were considered
as expected correct answer. One point was assigned to
each correct answer. For example, for the question “Are
you really convinced to be infected by HIV”, the ex-
pected correct answer is “Yes”. A maximum score of six
can be obtained. Negative attitudes and perception were
defined by a score of 0 to 4. Positive attitudes and per-
ception were defined by a score of 5 to 6.
A one-week pilot study was conducted on 10 partici-

pants. The questionnaire was modified according to the
result of this pilot study. Questions that were difficult to
understand or ambiguous or led to inappropriate or un-
expected answers were modified accordingly.

Data collection procedure
Participation to the study was proposed to all PLHIV
who came to take ART and who met inclusion cri-
teria. Participants were informed about the purpose of
the study. Participants who finally signed a consent

form were enrolled. Participants were interviewed by
a trained investigator for about 10 to 20 min. Inter-
view was done in Malagasy or in French or both at
the discretion of the participant and the investigator.
Data collected during the interview were noted in a
de-identified form. Data collected through de-
identified form were entered into a database using
Epi-Info 7.2 (CDC, Atlanta, USA).
We collected in a semi-structured questionnaire (1)

socio-demographic data including age, gender, sexual be-
havior, marital status, level of education, profession, be-
longing to an association; (2) data regarding ART; (3)
data regarding knowledge of ART including drug name,
dose, treatment schedule, effect of ART on viral load
and CD4 count, effect of missed doses and use of ART
in prevention of mother-to-child transmission; (4) atti-
tude, perception regarding ART; (5) practice regarding
ART including the choice of the storage, condition of
storage, level of adherence, reasons of missed doses, use
of reminder for ART, practice in case of missed doses,
resources used to answer questions about ART and prac-
tice of self-medication.

Statistical analysis
Continuous variables were described in median (inter-
quartile range, IQR) and categorical variables were de-
scribed in percentages. Continuous variables were
compared using Mann-Whitney test and categorical var-
iables were compared using Chi-square test or Fischer’s
exact test as appropriate. A scoring system was used to
define lack of knowledge/good knowledge and negative/
positive attitude and perception about ART. A logistic
regression model was used to determine independent
factors associated with good knowledge of ART. Vari-
ables identified with a P value < 0.1 in univariate analysis
were entered into the model. Associations were repre-
sented in odds-ratio (OR) and adjusted odds-ratio (aOR)
with 95% confidence intervals (95%CI). A P value < 0.05
was considered as significant. Statistical analysis was per-
formed using SPSS 23.0 (IBM Corp, Armonk, NY).

Ethical considerations
All participants were informed about the purpose of the
study and a written informed consent was obtained before
enrolment. A verbal consent was obtained for illiterate par-
ticipants and they were asked to provide a fingerprint on
the consent form. In order to protect participants from un-
intentional disclosure of their HIV status, we did not ask to
literate next of kin to provide written consent on behalf of
illiterate participant. This study and the procedure used to
obtain consent were approved by the National Ethics Com-
mittee of the Ministry of Public Health of Madagascar (N°
087-MSANP/CERBM).
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Results
Baseline characteristics
From September to October 2017, 260 PLHIV were in-
vited to participate in an interview. Among them, 18
PLHIV refused to participate. The response rate was
93.1%. Eight PLHIV were excluded (3 PLHIV were unable
to answer and 5 PLHIV did not complete the interview).
A total of 234 PLHIV were included. Characteristics of
PLHIV interviewed are detailed in Table 1. Participants
were predominantly male. Median (IQR) age of male par-
ticipants was lower than female participants: 32 years
(IQR: 25–41) vs 34 years (IQR: 30–46), p = 0.008. Most of
the participants were heterosexual (n = 138, 59%), single
(n = 134, 57.3%), had high level of education (n = 115,
49.5%) and were currently employed (n = 141, 60.3%).
Among patients who have disclosed their HIV status, 56

(34.4%) have disclosed to their spouse, 36 (22.1%) to their
mother, 21 (12.9%) to their father, 20 (12.3%) to their
brother, 28 (17.2%) to their sister, 8 (4.9%) to their chil-
dren, 28 (17.2%) to their friend, 28 (17.2%) to their sexual
partner and 37 (22.7%) to people other than the medical
staff. Among patients who have had educational interven-
tions, 147 (77%) received educational interventions in-
cluding education on HIV/AIDS and ART by referring
physicians, 53 (27.7%) by ART dispensing staff, 23 (12%)
by patient association, 11 (5.8%) by psychosocial support
service and 22 (11.5%) by other stakeholders.

Knowledge of ART
The assessment of knowledge of ART is detailed in Table 2.
Median score for knowledge of ART was 7 (IQR: 6–8).
Most of the participants exhibited a good knowledge
(score ≥ 6) of ART (n = 205, 87.6%). However, only 9 partic-
ipants (3.8%) were able to name their ART (brand name
and/or name of all components of the ART regimen). Most
of the participants knew that ART should be taken for life-
time. However, 25 participants gave other answers: ART
should be taken until healing (n = 12), until the physician
decided to stop it (n = 6), until viral load is undetectable (n
= 4), during 6months (n = 1), until CD4 count is equal or
more than 500 per mm3 (n = 1) and for 4 years (n = 1).
Participants who were not single have a significantly

higher knowledge of the name of their ART than those
who were single (7% vs 1.5%, p = 0.040). A significantly
higher proportion of women were unaware of the dose
of their ART compared to men (6.9% vs 1.1%, p = 0.035).
The knowledge of treatment schedule was significantly
higher in participants who were members of PLHIV as-
sociations (48.4% vs 28.6%, p = 0.027) and in participants
who were not on first line ART regimen (68.2% vs
27.4%, p < 0.001). A significantly higher proportion of
women were unaware of the history of their ART medi-
cation compared to men (29.3% vs 13.6%, p = 0.006).
PLHIV who were diagnosed with HIV for less than 6

Table 1 Characteristics of PLHIV interviewed

Characteristics n (%)

Age in years (median, IQR) 33 (27–41)

Male 176 (75.2)

Sexual orientation

• Heterosexual 138 (59)

• Homosexual 35 (15)

• Bisexual 61 (26)

Marital status

• Single 134 (57.3)

• Married 76 (32.5)

• Divorced 14 (6)

• Widowed 10 (4.3)

Educational level

• Illiterate 2 (0.9)

• Primary 11 (4.7)

• Secondary 106 (45.3)

• Postgraduate 115 (49.5)

Currently employed 141 (60.3)

Student 44 (18.8)

Unemployed 49 (20.9)

Member of PLHIV association 31 (13.2)

Lives with other people 181 (77.4)

Number of people living under the same roof (median, IQR) 4 (3–5)

Disclosure of HIV status 163 (69.7)

Diagnosis of HIV in months (median, IQR) 25 (9–56)

• < 6months 31 (13.2)

• 6–11 months 40 (17.1)

• 12–23months 41 (17.5)

• 24–35months 19 (8.1)

• ≥36 months 103 (44)

Duration of ART in months (median, IQR) 18 (8–48)

• < 6months 37 (15.8)

• 6–11 months 46 (19.7)

• 12–23months 40 (18.4)

• 24–35months 28 (12.6)

• ≥36 months 80 (34.2)

ART regimen

• TDF/3TC/EFV (1st line regimen) 212 (90.6)

• ABC/3TC/ATVr 15 (6.4)

• AZT/3TC/LPVr 2 (0.9)

• AZT/3TC/ATVr 1 (0.4)

• TDF/3TC/ATVr 2 (0.9)

• ABC/3TC/LPVr 2 (0.9)

Patient educational interventions 191 (81.6)
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months (35% vs 11.2%, p = 0.008) or who were on ART
for less than 6 months (35% vs 14%, p = 0.023) were sig-
nificantly unaware of the purpose of ART compared to
those who were not. Likewise, the proportion of PLHIV
who were unaware of the purpose of ART was signifi-
cantly lower in those who were single compared to those

who were not (5.2% vs 13%, p = 0.035). The knowledge
of the effect of ART on CD4 count was significantly
higher in participants with a postgraduate level com-
pared those with a lower level of education (92.2% vs
0%, p = 0.008). Similarly, the knowledge of the effect of
ART on HIV viral load was higher in participants with a
postgraduate level, however, this result did not reach
statistical significance (76.5% vs 0%, p = 0.06). The
knowledge of the preventive effect of the ART on
mother-to-child transmission of HIV infection were
significantly higher in PLHIV < 40 years (65.9% vs
50.7%, p = 0.032) and in PLHIV who do not live alone
(65.2% vs 49.1%, p = 0.034).
In univariate analysis (Table 3), age < 40 years (OR: 2.7,

95%CI: 1.2–5.9, p = 0.012), postgraduate level (OR: 4.3,
95%CI: 1.7–11.1, p = 0.001), PLHIV currently employed and
being student (OR: 2.7, 95%CI: 1.2–6.2, p = 0.016), disclos-
ure of HIV status (OR: 2.4, 95%CI: 1.1–5.3, p = 0.025) and
duration of ART≥6months (OR: 2.8, 95%CI: 1.2–6.9,
p = 0.016) were associated with good knowledge of ART.
In multivariate analysis, factors associated with good

knowledge of ART (Table 3) were postgraduate level
(aOR: 4.7, 95%CI: 1.6–13.7, p = 0.004) and disclosure of
HIV status (aOR: 2.7, 95%CI: 1.1–6.6, p = 0.029).

Attitude and perception of ART
The assessment of attitude and perception towards ART
is detailed in Table 4. Median score for attitude and per-
ception was 5 (IQR: 5–6). Most of the participants had a
positive attitude and perception (score ≥ 5) towards ART
(n = 177, 75.6%). Fifty-seven participants (24.4%) had
negative attitude and perception. Among the 25 partici-
pants who believed in more effective method than ART
for treating HIV, 10 participants refused to reveal the
method they believed to be more effective than ART, 6
participants believed that religion is more effective, 5
participants believed that herbal medicine is more effect-
ive, 3 participants thought that there is more effective
method than ART but they currently don’t know which
one and 1 participant believed that healthy lifestyle is
more effective than ART.
There were more participants who were convinced that

there were other more effective methods than ART for
treating HIV among those who were unemployed com-
pared to those who were employed or student (18.4% vs
8.6%, p = 0.05). However, the result did not reach statis-
tical significance. A significantly higher proportion of
PLHIV with a diagnosis of HIV < 6months were more
convinced not being infected with HIV compared to those
with a diagnosis of HIV ≥6months (38.7% vs 22.2%, p =
0.046). In addition, a significantly higher proportion of
PLHIV who were unemployed were convinced that ART
does more harm than good compared to those who were
employed or student (22.4% vs 10.8%, p = 0.033).

Table 2 Knowledge of ART

n (%)

What is the name of your ART?

• Correct answer 9 (3.8)

• Incorrect answer 225 (96.2)

How many tablets should you take each day for your ART?

• Correct answer 228 (97.4)

• Incorrect answer 6 (2.6)

How should you take your ART?

• At fixed timea 73 (31.2)

• At variable time 161 (68.8)

How should you take your ART in relation to food intake?

• Correct answer 40 (17.1)

• Incorrect answer 194 (82.9)

Has your ART regimen already been modified?

• Correct answer 193 (82.5)

• Incorrect answer 41 (17.5)

How long should you take your ART?

• Lifetime treatmenta 195 (83.3)

• Other answer 25 (10.7)

• Don’t know 14 (6.0)

What is the purpose of ART?

• Suppress the activity of HIV but do not curea 214 (91.5)

• Cure HIV/AIDS 20 (8.5)

What is the effect of ART on HIV viral load?

• Decrease HIV viral loada 169 (72.2)

• Other answer 44 (18.8)

• Don’t know 21 (9.0)

What is the effect of ART on CD4 count?

• Increase CD4 counta 203 (86.8)

• Other answer 11 (4.7)

• Don’t know 20 (8.5)

What is the effect of missed doses on treatment efficiency?

• Can reduce treatment efficiencya 204 (87.2)

• No effect 11 (4.7)

• Don’t know 19 (8.1)

Can ART prevent mother-to-child transmission of HIV?

• Yesa 144 (61.5)

• No 60 (25.6)

• Don’t know 30 (12.8)
a Expected correct answer
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We did not identify factors associated with positive atti-
tude and perception of ART in univariate and multivariate
analysis.

Practice regarding ART
Practice regarding ART was assessed and detailed in Table
5. We asked each participant for the choice of ART stor-
age location at their home. One hundred forty-eight par-
ticipants (63.2%) chose to store their medication “hidden
and out of sight”, 77 participants (32.9%) chose a conveni-
ent storage but not necessarily suitable as recommended
by the manufacturer, 55 participants (23.5%) chose a stor-
age that can help to remember ART daily schedule, 45
participants (19.2%) chose a storage out of the reach and
sight of children and 32 participants (13.7%) chose a suit-
able storage as recommended by the manufacturer. Most
of the participants (n = 171, 73.1%) chose to store ART
without its original carton packaging. In addition, 5 partic-
ipants (2.1%) decided to store ART without its original
plastic packaging and 11 participants (4.7%) stored ART
in other plastic packaging.
One hundred fifty-one participants (64.5%) reported that

they have already missed doses of ART rarely (n = 139,
92.1%) or frequently (n = 12, 7.9%). During the last 7 days
before the interview, 15 participants (6.8%) reported missed
doses of ART: 1 dose for 12 participants (5.1%), 2 doses for
1 participant (0.4%) and 3 doses or more for 3 participants
(1.3%). The main reasons for missed doses of ART were
detailed in Table 5. Among the 68 participants (45%)
who declared other reasons for missed doses of ART,
27 participants declared that they were travelling and
did not have enough pills or they forgot to bring their

Table 3 Factors associated with good knowledge of ART

Variables Lack of
knowledge
(Score 0–5)
n (%)

Good
knowledge
(Score 6–
11) n (%)

Univariate analysis Multivariate analysis

OR (95% CI) P-value aOR (95% CI) P-value

Age < 40 years 15 (51.7) 152 (74.1) 2.7 (1.2–5.9) 0.012 1.9 (0.8–4.7) 0.147

Male 20 (69.0) 156 (76.1) 1.4 (0.6–3.3) 0.405

Heterosexual 20 (69.0) 118 (57.6) 0.6 (0.3–1.4) 0.243

Single 15 (51.7) 119 (58.0) 1.3 (0.6–2.8) 0.519

Postgraduate level 6 (20.7) 109 (53.2) 4.3 (1.7–11.1) 0.001 4.7 (1.6–13.7) 0.004

Currently employed and student 18 (62.1) 167 (81.5) 2.7 (1.2–6.2) 0.016

Member of PLHIV association 3 (10.3) 28 (13.7) 1.4 (0.4–4.8) 0.622

Lives with other people 21 (72.4) 160 (78.0) 1.4 (0.6–3.3) 0.497

Disclosure of HIV status 15 (51.7) 148 (72.2) 2.4 (1.1–5.3) 0.025 2.7 (1.1–6.6) 0.029

Patient educational interventions 24 (82.8) 167 (81.5) 0.9 (0.3–2.6) 0.866

Diagnosis of HIV≥ 6 months 22 (75.9) 181 (88.3) 2.4 (0.9–6.2) 0.065 0.5 (0.1–3.6) 0.464

Duration of ART ≥6 months 20 (69.0) 177 (86.3) 2.8 (1.2–6.9) 0.016 6.4 (0.9–43.3) 0.058

1st line ART regimen 29 (100.0) 183 (89.3) – 0.085 – 0.998

OR odds-ratio, aOR adjusted odds-ratio, 95%CI 95% confidence interval

Table 4 Attitude and perception of ART

n (%)

Do you believe that there are other more effective methods to treat HIV
than ART?

• Yes 25 (10.7)

• Noa 209 (89.3)

Are you convinced of being infected by HIV?

• Yesa 177 (75.6)

• No 57 (24.4)

Are you convinced of the effectiveness of ART?

• Yesa 216 (92.3)

• No 18 (7.7)

Do you think that taking ART does more harm than good?

• Yes 31 (13.2)

• Noa 203 (86.8)

Are you convinced that you should continue your ART?

• Yesa 229 (97.9)

• No 5 (2.1)

Do you feel ashamed to take your ART?

• Yes 100 (42.7)

• Noa 134 (57.3)
a Expected correct answer
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medication, 12 participants had missed doses because
they did not have time to take their medication at the
hospital, 6 participants reported missed doses related to
stock-outs of ART at the hospital, 3 participants had

missed doses because they drank alcohol and wanted to
avoid side effects, 3 participants had missed doses be-
cause they felt depressed, 2 participants have stopped
ART to avoid side effects and 1 participant reported re-
minder device problem. 9 (3.8%) participants reported
having already increased or decreased the dose of their
ART without any prescription, 7 (3%) participants re-
ported having already thrown their ART away and 13
(5.6%) reported having already lost their ART. The dif-
ferent practices of the participants in the event of
missed doses are described in Table 5. Among the par-
ticipants interviewed, 94 (40.2%) declared that they
never had questions about their ART. The resources
used by the other 140 participants (59.8%) to answer
questions about their ART are detailed in Table 5.
Among the 234 participants, 111 (47.4%) reported
using of self-medication and only 35 participants (33%)
felt that they were aware of the risk of the practice of
self-medication with ART. Among participants who re-
ported self-medicating, 55 (45%) relied on their own
knowledge, 28 (25.2%) on past prescription, 23 (20.7%)
on the advice of other people (excluding medical staff
and pharmacists), 13 (11.7%) on the advice of pharma-
cists, 5 (4.5%) on the patient information leaflet and 2
(1.8%) on internet for self-medication issues.

Discussion
This study highlighted an overall good knowledge of ART
among PLHIV taking ART which is comparable to the level
of knowledge in other studies [24, 25]. However, knowledge
of some items was limited. Only 3.8% of the participants
were able to give the name and/or International Non-
proprietary Name of their ART. Patients often identified
their treatment by the color of the tablets or the color of
the drug box or the dose regimen. Otherwise, very few pa-
tients keep their prescription in practice. The real impact of
this lack of knowledge may be limited as 97.4% of the par-
ticipants were on first line regimen with fixed-dose triple-
combination ART in once daily. However, a change in the
presentation of the drug in case of change of supplier at the
national program level which provided ART for PLHIV
may lead to confusion for patients and should be avoided
as much as possible. Irregular supply of ART is known as a
major barrier to ART adherence [29]. However, the impact
of change in drug presentation on adherence to ART is not
actually predictable. Approximately four-fifths of the partic-
ipants did not know recommendation regarding ART and
food intake. Inadequate intake of ART with meals may re-
sult in an increased risk of side effects by increasing drug
concentration as in efavirenz-based regimen or in de-
creased bioavailability as in Atazanavir-based regimen [30–
32]. In our study, knowledge of dose was very high but
two-third of the participants were unaware that ART
should be taken at a fixed schedule. Recent study showed

Table 5 Practice regarding ART

n (%)

Reasons for missed doses of ART (n = 151)

• Can’t swallow pills 3 (2.0)

• Lack of information 1 (0.7)

• Busy doing something else 16 (10.6)

• Away from home 47 (31.1)

• Difficulty to comply with prescribed schedule 14 (9.3)

• Forgetting 56 (23.9)

• Health problem 8 (5.3)

• Too many tablets to take 3 (2.0)

• Other reasons 68 (45.0)

Method to remember to take ART

• No particular method (habits) 190 (81.2)

• Help from a relative 28 (12.0)

• Reminder device 37 (15.8)

• Other 7 (3.0)

Practices in the event of missed dose of ART

• Skip the missed dose and take the next dose planned 113 (48.3)

• Take the missed dose the next morning 74 (31.6)

• Call the referring physician 18 (7.7)

• Come to the hospital 14 (6.0)

• Take the missed dose as soon as possible 6 (2.6)

• Don’t know what to do 6 (2.6)

• Other 3 (1.2)

Resource used to answer questions regarding ART (n = 140)

• Referring physician 81 (57.9)

• Internet 36 (25.7)

• Patient information leaflet 30 (21.4)

• ART dispensing staff 27 (19.3)

• Other PLHIV 13 (9.3)

• PLHIV association 8 (5.7)

• Do nothing 8 (5.7)

• Other people (including family member, friends, etc.…) 6 (4.3)

Practice of self-medication (n = 111)

• Antibiotics 30 (27.0)

• Antipyretics 77 (69.4)

• NSAID 11 (9.9)

• Antimalarial drugs 4 (3.6)

• Proton pump inhibitor / H2 antagonists 5 (4.5)

• Decoction and herbal medicine 8 (7.2)

• Other 26 (23.4)
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that patients were less respectful of dose schedule but
highly adherent to dose [33]. Knowledge of ART dose could
improve with time but it has been shown that poor know-
ledge 8 weeks after treatment initiation was predictive of
poor adherence [34]. We found that high level of education
was associated with good knowledge of ART. This high
level of education could be explained by the location in the
capital city of the health care facility where the survey was
conducted and consequently raises concerns about know-
ledge of ART in remote areas were level of education is
usually low. Disclosure of HIV status to a trusted person
should be encouraged because of its influence on know-
ledge of ART as showed in our study but also because of its
positive effect on adherence to ART and its impact on link-
age and retention to care among PLHIV [35, 36].
Despite an overall positive attitude and perception of

ART, a significant proportion of the participants were not
convinced of the effectiveness of ART or thought that
there is a more effective method than taking ART to treat
HIV. These patients need to be closely monitored as they
may be at high risk of discontinuing ART and loss to
follow-up. Educational intervention as well as psycho-
logical support should be a continuous process in PLHIV
to address retention in care issues. The stigma related to
ART is still present among participants as 42.7% thought
that taking ART was shameful. HIV treatment-related
stigma was found to be much more significant in PLHIV
compared to HIV-related stigma in general but has fortu-
nately limited impact on HIV treatment uptake compared
to other factors [37]. However, a negative attitude, percep-
tion or perception about ART has a negative impact on
adherence to ART [16, 35].
In this study, only a small proportion of partici-

pants used reminder devices to improve ART intake.
These strategies should be encouraged to improve
adherence in addition to other interventions such as
educational interventions or motivational groups
support [21, 35]. However, the use of reminder devices
may be limited in PLVIH who has not disclosed their HIV
status. In this study, we also assessed practice in case of
missed dose of ART. In fact, most of the participants
never try to take the missed dose as soon as they remem-
ber but immediately decide to skip this dose and take the
next one or take the missed dose the next morning. Most
participants were on first-line ART regimen which is rec-
ommended to be taken once daily at bedtime. Therefore, a
missed dose could be taken up to 12 h following the usual
schedule. The practice in case of missed dose was assessed
by open-ended questions and showed a large heterogen-
eity of the answers. Moreover, we previously noticed a lack
of knowledge about timing and recommendation with re-
spect to food intake for ART. These conditions may re-
flect lack of instructions from physicians on practical
issues related to ART that should be reinforced.

Our study has several limitations. Answers to socio-
demographic questions were based on participant’s decla-
rations and could not be always checked. Moreover, some
questions may not be fully understood or misinterpreted
despite corrections and adaptations made during the pilot
study as some medical terms could not be translated or
are hard to translate in Malagasy and may have led to con-
fusion. The sample size may have led to a lack of statistical
power that could explain the inability of identifying factors
associated to attitude and perception.

Conclusion
Our study highlighted an overall good knowledge and
positive attitude and perception of ART among partici-
pants. Knowledge and practice related to ART intake
were substantially low and heterogeneous. Furthermore,
stigma related to ART intake remained very high. The
different gaps identified during this study should be tar-
geted by specific interventions in PLHIV.

Additional file

Additional file 1: Questionnaire used during the study. (DOCX 18 kb)
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