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ABSTRACT
This article reviews HIV/AIDS knowledge and attitudes in various
population groups in the Middle East and North Africa (MENA), and
highlights their relevance to HIV epidemiology and the design and
implementation of preventions and treatment efforts. PubMed and the
MENA HIV/AIDS Epidemiology Synthesis Project database of grey/
unpublished literature were searched. Levels of knowledge were
categorised based on presence of basic knowledge, comprehensive
knowledge, and misconceptions and misinformation. Attitudes towards
people living with HIV/AIDS (PLHIV) were classified into positive or
negative. Basic knowledge was overall high among key populations at
higher risk of infection (KPAR), and bridging and general population
groups, but still a few population pockets had low basic knowledge.
Level of comprehensive knowledge was overall low, and misinformation
and misconceptions were prevalent. Some KPAR, including people who
inject drugs, men who have sex with men, and female sex workers, were
unaware of some modes of HIV transmission. Perception of risk of
infection was low even among KPAR. We found differentials in
knowledge putting women, rural populations, refugees, and other
marginalised minorities at a disadvantage. Attitudes towards PLHIV
tended to be negative. These findings are of concern, particularly for
KPAR currently experiencing emerging HIV epidemics.
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Introduction

HIV epidemics have been documented in the Middle East and North Africa (MENA) in key popu-
lations at higher risk of infection (KPAR) including people who inject drugs (PWID), men who have
sex with men (MSM), and female sex workers (FSWs) [1–5]. Despite recent progress in understand-
ing the epidemiology of HIV in MENA, gaps and weaknesses remain in knowledge of contextual
factors relating to HIV acquisition and transmission in this part of the World. One of these gaps
is characterising the nature of HIV/AIDS knowledge and attitudes in epidemiologically-relevant
population groups.

HIV/AIDS knowledge and attitudes are key individual contextual factors that can impact HIV
infection acquisition and transmission and implementation of interventions. Knowledge and
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attitudes affect perception of risk, risk behaviour, use of prevention methods, HIV testing, treatment
and care-seeking behaviour upon diagnosis, and supporting environments for people living with
HIV (PLHIV), among others [6–12]. Understanding the nature of knowledge and attitudes can con-
tribute positively to the formulation of evidence-informed policies to control the epidemic in MENA.
This article summarises results of a systematic review of HIV/AIDS knowledge and attitudes studies
in MENA in various population groups, and highlights how this information is relevant to HIV epi-
demiology and to the design and implementation of preventions efforts.

Materials and methods

We conducted a systematic literature review of HIV/AIDS knowledge and attitudes in 23 MENA
countries: Afghanistan, Algeria, Bahrain, Djibouti, Egypt, Iran, Iraq, Jordan, Kuwait, Lebanon,
Libya, Morocco, Oman, Pakistan, Palestine, Qatar, Saudi Arabia, Somalia, Sudan (including South
Sudan), Syria, Tunisia, United Arab Emirates, and Yemen. Two main approaches were used to ident-
ify relevant data:

(1) Systematic search of the published scientific literature in PubMed until August 1, 2018 (PRISMA
checklist in Supplementary File). Studies reporting on HIV/AIDS knowledge and attitudes in
any of the 23 MENA countries were considered eligible for inclusion. We used a strategy
with both MeSH headings and free text (Full strategy in Supplementary File), and no language
or date restrictions. Titles and abstracts of the retrieved citations were screened independently
by two authors. Discrepancies were sorted out by discussions among the team. Potentially eli-
gible full-text articles were retrieved and screened for eligibility and final inclusion in the review.

(2) A search of the MENA HIV/AIDS Epidemiology Synthesis Project database [1]. The Synthesis
Project is a comprehensive collection, review, and synthesis of all available data on HIV, sexually
transmitted infections, and risk behaviour in MENA. Detailed description of the methodology
can be found in previous publications [1,2]. In brief, data sources include peer-reviewed publi-
cations identified through PubMed, publications in local/regional journals not indexed in
PubMed, and a substantial volume of unpublished relevant literature [1,2]. From this extensive
database, we identified the subset of publications/reports with findings related specifically to
HIV/AIDS knowledge and attitudes in MENA. Inclusion criterion was any study that quantified
or qualified levels of HIV/AIDS knowledge and nature of attitudes.

The following data was extracted by two authors from included reports: Having heard of HIV/
AIDS, knowledge of HIV/AIDS modes of transmission, knowledge of prevention methods, and atti-
tudes towards PLHIV. Double extraction was performed by a third author on a subset of included
studies.

We defined ‘basic HIV/AIDS knowledge’ as knowledge of HIV/AIDS and at least one of its modes
of transmission. When more than 50% of the sample in a given study had heard of HIV/AIDS and
knew at least one of its modes of transmission, basic knowledge was classified as high. ‘Comprehen-
sive HIV/AIDS knowledge’ was defined as knowledge of several modes of transmission and at least
one prevention method. It was classified as high when more than 50% of the sample in a given study
recognised more than 50% of the modes of HIV transmission and at least one prevention method.

In addition, we classified attitudes towards PLHIV into positive or negative. Attitudes towards
PLHIV were classified as positive in a given study when more than 50% of the sample reported posi-
tive attitudes in at least two of the related questions, such as buying from or having a meal with an
HIV-infected person. Attitudes were classified as negative when more than 50% of the sample
reported negative attitudes in at least two of the related questions, such as avoiding any interaction
with an HIV-infected person or excluding them from the workplace.

Considering our interest in linking the nature of HIV/AIDS knowledge and attitudes to the epi-
demiology of the infection, we divided the population into three classes based on risk of HIV
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infection [1,2,13]: (1) KPAR including PWID, MSM, and FSWs, (2) intermediate risk/bridging
population who experiences an intermediate risk of HIV infection and may bridge HIV infection
from KPAR to the low-risk general population (typically includes truck drivers, sailors, military per-
sonnel, and migrant workers), and (3) the general population who has the lowest risk of HIV infec-
tion and consists of the majority of the population in any community.

Results

The PubMed search retrieved 604 citations, 239 of which were potentially eligible after titles/
abstracts screening. Full-texts of these articles were further screened and only 136 were eligible
for inclusion. In addition, 148 eligible reports were identified through the Synthesis Project database,
resulting in a total of 284 records included in the data synthesis of this review (PRISMA flow chart in
Figure 1).

Levels of basic HIV/AIDS knowledge

HIV/AIDS basic knowledge was high in over 81% of all population groups reported in included
studies - whether high risk, intermediate/bridging, or general populations (Table 1). For example,
among KPAR, the proportion of MSM who reported ever hearing of HIV/AIDS in different studies
was 82.2% in Egypt [20], 82.4% in Iran [26], 61.9% in Jordan [28], 66% to 85% in Pakistan [36,37,43],
96.4% in Sudan [56] and 98.8% in Yemen [62]. In a group of PWID in Lebanon, there was near uni-
versal awareness of infection risk through sharing of injecting equipment and unprotected sex, 95.5%
and 100%, respectively [29,33]. Similarly, 75.5% of a group of FSWs in Sudan were aware of HIV/
AIDS and symptoms, and 54.9% had knowledge of several modes of transmission [187].

Basic knowledge was also overall high among bridging populations, such as in Pakistan where
86.8% of a group of migrant workers had ever heard of HIV/AIDS [139], and in Morocco where
all seafarers had ever heard of HIV/AIDS and identified several modes of transmission [67]. This
was also the case among several general population groups such as in Egypt where 84.4% of ever-
married women reported knowledge of HIV/AIDS [87], and in Bahrain, Jordan, and Kuwait

Figure 1. PRISMA flowchart of study selection in the systematic search.

GLOBAL PUBLIC HEALTH 277



Table 1. HIV/AIDS basic knowledge in various MENA population groups.

Populations with high levels of HIV/AIDS basic
knowledge*

Populations with low levels of HIV/AIDS basic
knowledge

HIGH RISK POPULATIONS

Afghanistan FSWs [14] FSWs [15,16], high-risk groups [15], PWID [17]
Egypt People with substance use disorder [18], FSWs [19],

MSM [19,20], PWID [19]
Iran FSWs [21–25], MSM [26], PWID [21] FSWs [27]
Jordan MSM [28]
Lebanon FSWs [29–31], MSM [29,30,32], PWID [29,30,33]
Libya FSWs [34], MSM [34]
Pakistan different high-risk groups [35], FSWs [36–40], hijras

[38,41,42], HSWs [36,37,43,44], MSWs [36,37,43], PWID
[36,37,43,45,46]

dancing girls (usually FSWs) and their clients [47],
HSW [48], PWID [49,50], PWID (Afghani refugees)
[17]

Sudan FSWs [51–55], MSM [56], PWID [57], suspected AIDS
patients [58]

Syria FSWs [59], PWID [60]
Tunisia MSM [61]
Yemen MSM [62]

INTERMEDIATE RISK/BRIDGING POPULATIONS

Iran former prisoners [63], prisoners [21,64–66], truck drivers
[22]

Lebanon prisoners [30]
Morocco sailors [67]
Pakistan clients of FSWs [38], clients of MSWs [38], truck drivers

[68]
fishermen [69], male prisoners [50], prisoners [70]

Sudan military personnel [71–73], prisoners [74–76], truck
drivers [77,78]

Saudi Arabia women prisoners [79]

GENERAL POPULATIONS
Afghanistan healthcare workers [80], university students [81] general population women [82,83], intra-partum

patients [80], TB patients [84]
Bahrain female college students [85]
Djibouti high school students [86]
Egypt ever-married women [87], general population [76],

general population women [88,89], newly married
couple [90], nurses and university graduates [91],
young women [92]

squatter populations [93], street children [19]

Iran adolescents [94], clerical students [95], general
population [96–98], hairdressers [99], male university
students [100], teachers [101], physicians [102],
pregnant women [103], young people [104], youth
[22]

dental students [105], general population [106]

Iraq dental students [107], general population attending HIV
testing centre [108], general population men [109],
general population women [88], high school students
[110]

Jordan female college students [85], general population
[111,112], general population women [88,113,114],
university students [112], youth [115]

general population [111], nurses [116]

Kuwait dental assistants [117], dentists [117], dental students
[118], different populations [119], female college
students [85], general [120]

Lebanon general population [121–123] general population [124]
Morocco blood donors [125], general population women [88,126]
Oman college students [127], pregnant women [128]
Pakistan female college students [129], general big salon barbers

[130], general educated and uneducated population
[131], general physicians [132], general population
[133], general population women [134,135], health
care workers [136], healthcare providers [137],
medical students [138], migrant workers [139],
obstetrics and gynecology clinic attendees [140],
school students [141,142], youth [143]

ever-married women [144], healthcare providers
[137], Pakistanis travelling abroad [145],
paramedical [146], private health practitioners
[147], rural adolescents [148]

(Continued )
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where the majority (88%–100%) of female college students reported knowledge of HIV-related high-
risk behaviours [85].

A small minority of studies, however, reported low basic knowledge among some population groups,
mainly in Afghanistan and in Pakistan (Table 1). About 40% of Afghani PWID in Afghanistan [188]
and 18.3% in Pakistan [17] ever heard of HIV/AIDS. Among prison inmates in Pakistan, although
62.6% had ever heard the word ‘AIDS’, the majority were not able to identify one main mode of trans-
mission [70]. Also in Afghanistan, only 4% of FSWs heard of HIV/AIDS in one study [15], though in
another study most FSWs knew about it [14]. In a study of general population Afghani women, 50.8%
were aware of HIV/AIDS though only 20% knew of its sexual transmission [82]. Among youth in Paki-
stan, 22% reported in one study that they did not know how HIV is transmitted [143].

Levels of comprehensive HIV/AIDS knowledge

Despite overall universal basic HIV/AIDS knowledge in MENA, low comprehensive knowledge was
reported in the various population groups (Table 2). For example, in a group of PWID in Egypt, 40%
did not know that HIV can be acquired by sharing needles [15], and 60.9% of FSWs in Sudan did not
hear about or saw condoms [51]. In Libya, only 18.6% of FSWs and 16.8% of MSM were able to
identify several methods to prevent HIV transmission [34].

Among the general population, only 6.1% of ever-married women in one study in Egypt and
4% of young women in one study Somalia had comprehensive HIV/AIDS knowledge [168]. In
Sudan, only a small fraction of diverse general population groups reported knowing about
mother to child transmission [52,58,71,74,77,164,167,192,209,213,214,217]. Among young people
in Pakistan, 37.9% in one study had no knowledge of any HIV preventive measure [143]. Also in
Pakistan, only 27% of roadside salon barbers were able to identify sharing of blades as one route
of HIV transmission [130].

Table 1. Continued.

Populations with high levels of HIV/AIDS basic
knowledge*

Populations with low levels of HIV/AIDS basic
knowledge

Saudi Arabia doctors [149], general population [150], healthcare
workers [151], illegal residents [152], male college
students [153], men in a management training
institute [154], paramedical students [155], students
[156]

general population women [157], healthcare workers
[158]

Somalia semi-nomadic population of agro-pastoralists [159] general population [160], travelling merchants/
drivers [160], youth [160]

Sudan ANC women attendees [52,95], dental patients [161],
general population (South Sudan) [89,130], general
population [162,163], high school students [92], high
school teachers and students [92], internally displaced
persons [79,164], pregnant women [97,165], rural
populations [60], secondary school students [166],
STD clinic attendees [77], street children [167],
Sudanese refugees in Ethiopia [90], TB patients [168],
tea-sellers [34,76,91], university students [70,114,169],
youth [60]

Tunis adolescents [170], high school students [171]
United Arab
Emirates

dental students [172], high school students [173],
university students [174]

dental students [172], general population [175]

Yemen adolescents [176,177], Al-Akhdam (a marginalised
minority) [178], general population [178,179],
healthcare students [180], returnee families from
abroad [178], secondary school students [181,182],
young men [183], youth [184,185]

college students [186]

* High basic HIV/AIDS knowledge is defined as knowledge of HIV/AIDS and at least one of its modes of transmission.
ANC: antenatal clinic, FSW: female sex worker, MSM: men who have sex with men, MSW: male sex worker, PWID: people who inject
drugs, STD: sexually transmitted disease, TB: tuberculosis.
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Nevertheless, few studies identified good levels of comprehensive HIV/AIDS knowledge in a
number of population groups, including KPAR and prisoners, such as in Lebanon [30,31]. The
proportion of several general population groups reporting knowledge of HIV transmission
during pregnancy was 75.8% in Egypt [87], 70.1% to 89% in Jordan [111,113], 80% in Sudan
[219], and 89.2% in Yemen [181]. Also, 70.4% of women in Egypt [87], 54.6% in Jordan
[113], and 80% in Sudan [219] knew that HIV can be transmitted during birth. In UAE, almost
all surveyed young Arab men reported knowing several modes of HIV transmission and preven-
tion [183]. The proportions reporting knowledge of transmission during breastfeeding were
51.7% in Egypt [87], 42.3% in Jordan [113], 58% in Morocco [126], 71% in Sudan [219],
and 59% in Yemen [181]. Also among the general population, the majority of students in
Yemen were familiar with other modes of HIV/AIDS transmission such as sharing of needles
and pricking tools (91.6% to 94.8%), sharing of razors in barbershops (94.7%), infected pregnant

Table 2. MENA populations where low levels of HIV/AIDS comprehensive knowledge have been identified.

Populations with low levels of HIV/AIDS comprehensive knowledge*

HIGH RISK POPULATIONS

Afghanistan FSWs [16]
Iran FSWs [22,27], MSM [26]
Libya FSWs [34], MSM [34]
Pakistan FSWs [36,37,39,40], HSW [41,42,48], PWID [46,50]
Sudan FSWs [51–55], FSWs and tea sellers [189], MSM [56], suspected AIDS patients [58]
Syria PWID [60]
Yemen MSM [190]

INTERMEDIATE RISK/BRIDGING POPULATIONS

Iran prisoners [65]
Pakistan fishermen [191], prisoners [70], truck drivers [68]
Sudan military personnel [71,73], prisoners [192,193], truck drivers [77,78]

GENERAL POPULATIONS
Afghanistan healthcare workers [80,82], intra-partum patients [80], university students [81]
Bahrain female college students [85]
Egypt adolescents [194], general population women [87,89], healthcare workers [195], physicians [196], students

[197], teachers [197]
Iran dentists [198], high school students [199], male university students [100], pregnant women [103], truck

drivers [22], youth [22]
Iraq women [200]
Jordan female college students [85], general population [112], general population women [113,114], nurses

[116], university students [201,202]
Kuwait female college students [85], physicians [203]
Lebanon general population [121,124]
Morocco general population women [126]
Oman pregnant women [128]
Pakistan adolescents [204], general educated and uneducated population [131], general population [133], general

population women [134,135], general roadside barbers [130], healthcare workers [205], medical
students [206], youth [143]

Palestine youth [207]
Saudi Arabia bus drivers [190], male college students [153], men in a management training institute [154], paramedical

students [155], primary healthcare users [151]
Somalia

general population [208], semi-nomadic population of agro-pastoralists [159], young women [168]
Sudan antenatal clinic attendees [209], dental patients [210,211], general population (South Sudan) [212],

internally displaced persons [213], secondary school students [166], STD clinic attendees [164], street
children [214], the U.S.A. [215], Sudanese refugees in Ethiopia [216], TB patients [74], tea sellers [54,217],
university students [73,167,169], youth [218]

United Arab Emirates high school students [173], university students [174]
Yemen adolescents [177], Al-Akhdam (a marginalised minority) [178], general population [175,178], returnee

families from abroad [178], youth [184,185]

* Low comprehensive HIV/AIDS knowledge is defined as knowledge of only one HIV/AIDS mode of transmission and no knowledge
of any prevention method.

FSW: female sex worker, MSM: men who have sex with men, PWID: people who inject drugs, HSW: hijra sex workers, STD: sexually
transmitted disease, TB: tuberculosis.
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mother to her baby (88%), and sexual intercourse with an infected person (92.6% to 96.2%)
[176,181].

HIV/AIDS misconceptions and misinformation

With the observed overall low comprehensive HIV/AIDS knowledge in MENA, different misconcep-
tions and misinformation about HIV/AIDS were reported (Table 3). For example, MSM in Sudan, as
in other locations in Africa and Asia [230], believed that sticking to an insertive role completely pre-
vents from getting infected, and that the risk of acquiring HIV anally is far less than vaginally [56].
Misconceptions were also prevalent among FSWs in Egypt [19], Libya [34], and in Sudan [51] –
73.8% of the latter believed that HIV can be transmitted by mosquitos [51]. Similarly among inter-
mediate risk/bridging populations, 35.9% [78] and 37.9% [77] of truck drivers in two studies in
Sudan believed that mosquito bites can transmit HIV infection, and 23.9% believed that eating
with an HIV-infected person can transmit the infection [77]. In Iran, 34.8% of prisoners believed
that AIDS was not a contagious disease and some thought that HIV could be transmitted through
mosquito bites (49.2%), or by sharing belongings with an infected person such as towels and clothes
(35.9%) [64]. In addition, about 63.6% of those prisoners believed that a lack of religious and moral
commitments could lead to HIV/AIDS [64].

Table 3. MENA populations where high levels of HIV/AIDS misinformation have been identified.

Country High risk populations
Intermediate risk/Bridging

populations General populations

Bahrain female college students [85]
Djibouti truck drivers [220]
Egypt FSWs [19], MSM [19],

PWID [19]
healthcare workers [195], physicians [196], squatter
populations [93]

Iran FSWs [21,22], MSM
[26], PWID [21]

truck drivers [22], prisoners
[64,66]

adolescents [94,221], general population [96,97,222],
teachers [101], youth [22]

Iraq women [200]
Jordan female college students [85], general population [112],

university students [112], youth [223]
Kuwait dental students [224], different populations [119], female

college students [85]
Lebanon FSWs [30], PWID [30] prisoners [30] general population [123]
Libya FSWs [34], MSM [34]
Morocco sailors [67] general population women [126]
Oman college students [127]
Pakistan FSWs [40], hijras [42],

PWID [46]
adolescents [204], female college students [225], general
educated and uneducated population [131], general
population [133], obstetrics and gynecology clinic
attendees [140], Pakistanis travelling abroad [145], school
students [141]

Palestine youth [207]
Saudi Arabia doctors [149], male college students [153], paramedical

students [155]
Somalia semi-nomadic population of agro-pastoralists [159]
Sudan FSWs [51–53,55,56]

FSWs and tea
sellers [189],
suspected AIDS
patients [58]

truck drivers [77,78]
military personnel
[71,73], prisoners
[192,193],

antenatal clinic attendees [209], general population [162],
general population (South Sudan) [212], high school
students [226], internally displaced persons [213], STD
clinic attendees [164], street children [214,227,228], TB
patients [74], teachers [226], tea sellers [217,229],
university students [73,167], youth [218]

Syria FSWs [59], PWID [60]
Tunisia MSM [61]
United Arab
Emirates

high school students [173], university students [174],

Yemen MSM [62] general population [179], healthcare students [180],
secondary school students [181], youth [184,185]

FSW: female sex worker, MSM: men who have sex with men, PWID: people who inject drugs, STD: sexually transmitted disease, TB:
tuberculosis.
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The same trend of misinformation was found in the general population. The proportion of several
general population groups including college students, healthcare workers, antenatal clinic attendees,
and young population groups, who thought that mosquitoes can transmit HIV was 53.1% in Leba-
non [121], 63%–73% in Bahrain, Kuwait and Jordan [85], 33% in Iran [199], and 66% in Yemen
[184]. The proportion who thought they can acquire HIV by sharing a meal with an infected person
was 31.8% in Lebanon [121], 20% in Sudan [121], and 46% in Yemen [184]. Also, 46.5% of these
general population groups in Lebanon [121] and 40% in Yemen [184] thought that HIV can be
transmitted through the use of public toilets; 49% [158] and 50% [153] in Saudi Arabia and 56%
in Yemen [184] thought it can be transmitted through kissing; 28% in Lebanon [121] thought it
can be transmitted by touching; and 52% in Lebanon [121] and 53% in Saudi Arabia [153] did
not know that an HIV-positive person can look healthy, and thought they can recognise PLHIV
from their appearance. In Somalia, among a semi-nomadic population of agro-pastoralists, 75%
thought HIV can be transmitted by mosquito bites, 65% by sharing food, 64% by drinking contami-
nated water, and 28% by handshaking or hugging [159].

There were also other misconceptions noted such as the thought that there is a cure for HIV/
AIDS (about 30% of female college students in Bahrain, Kuwait and Jordan [85]), that HIV is not
found in the semen (78.4% among male college students in Saudi Arabia [153]), and that HIV
can be transmitted by sharing clothes or in swimming pools (49% and 42%, respectively, among
youth in Yemen [184]).

Perception of risk of infection

Perception of risk of HIV infection was rather low in MENA, even among KPAR. In Lebanon and
Egypt, 43.3% [29,32] and 46.6% [20] of MSM perceived no risk of acquiring HIV, respectively. In
Pakistan, the fractions were 72.1% [36], 63.5% [37], and 62.1% [43] in different groups of male
sex workers (MSWs); and 83.7%,[36], 77.8%[37], and 59.2% [43] in different groups of hijra sex
workers (HSWs). Among FSWs who had unprotected sex with PWID in Iran, 41.7% thought
they would never acquire HIV in their lifetime [27]. Reported self-perception of risk of infection
among different groups of PWID was only 35.9% [43], 33.9% [36], and 31.1% [37] in Pakistan,
and 27% in Syria [60]. Among a group of FSWs in Lebanon, 21.5% perceived no risk of acquiring
HIV, conceivably because of high coverage of condom use in this population [29], while in Pakistan
and Yemen these fractions were as high as 55–85% [38,39,231] and 85.9% [75], respectively.

Only two studies assessed the perceived risk of infection among intermediate/bridge populations.
Both studies were among prisoners in Iran, where 40.3% in one study perceived that they will never
acquire HIV/AIDS under any condition [64], while 50% of the other population of prisoners con-
sidered themselves at risk of acquiring HIV/AIDS [21].

Most general population groups surveyed in MENA also did not perceive a risk of HIV infection
such as in groups of high school students in Djibouti (80%) [86] and in Yemen (95.1%) [181], among
general population women (82.0%) in Jordan [114], and among a semi-nomadic population in
Somalia (62%) [159].

Differentials in HIV/AIDS knowledge

There was evidence of several disparities in HIV/AIDS knowledge among different population
groups. Gender differentials in knowledge have been observed, including among KPAR, most
often putting females at a disadvantage compared to males. For example, female PWID in Egypt
had significantly less knowledge than male PWID [18]. The same trend has been observed in general
population groups in some countries such as among youth in Pakistan [133] and Yemen [178,232].

Some studies, however, reported some exceptions to this general trend in gender disparities, as
was seen in Afghanistan in female university students who were more knowledgeable than their
male counterparts [81], and in Iran where knowledge in females was higher than that in males in
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various populations such as high school students [233], youth [94], teachers [101], and prisoners
[65]. Female youth in Pakistan also had considerably better comprehensive knowledge than males
[210]. There were, nonetheless, some studies that found no gender differential in knowledge such
as in Iran among college students [234] and a general population group [96], and in Libya and
Yemen among high school students [181,235]. In Somalia, women seemed to have overall a lower
perception of risk to acquire HIV compared with male counterparts [159].

Several studies identified other differentials such as lower knowledge among rural populations
compared with urban populations as observed in Egypt [87], Somalia [159], and Jordan [113],
among refugees and those internally displaced compared with settled populations as observed in
Yemen [184], and among marginalised minorities such as the Akhdam in Yemen compared with
the rest of the population [184]. Similar differentials were also found between educated and unedu-
cated populations in Pakistan, where educated populations showed better comprehensive knowledge
and fewer misconceptions than uneducated [131]. In Lebanon, women who had a higher socioeco-
nomic status demonstrated better knowledge of prevention and transmission of HIV when com-
pared with women with lower socioeconomic status [124].

Attitudes towards PLHIV

Attitudes toward PLHIV were generally negative and discriminatory whereby 73%, 91%, and 64% of
high risk, intermediate/bridging, and general population groups, respectively, reported negative atti-
tudes towards PLHIV (Table 4). Some commonly observed negative attitudes included the unwill-
ingness to buy food or groceries from HIV-infected individuals and the belief that HIV-positive
teachers should not be allowed to teach, which were reported, respectively, by 13.2% and 64.2%
of truck drivers in Sudan [77], 60.1% and 44.3% of prisoners, 53.1% [193] and 51.5% of military
men in Sudan [72], and 79% and 77% of youth in Yemen [184].

Almost all general population women in one study in Egypt [87] and 62% of prisoners in Sudan
[193] would not disclose the HIV-positive status of a family member. The perception that HIV-
infected individuals should be isolated was reported by 78% of youth in Yemen [184] and 76.3%
of male university students in Saudi Arabia [153]. About 60% of the latter also thought that
PLHIV should be fired from their jobs [153]. Other discriminatory attitudes among a general popu-
lation in Iran towards PLHIV was at 60% [238].

Other reported negative attitudes included the unwillingness to take care of an HIV-positive per-
son as was reported by the vast majority of general population women in Egypt [87], and the belief
that HIV/AIDS is a punishment from God, as was reported by 75% of male university students in
Saudi Arabia [153]. An exaggerated perception of risk in dealing with HIV/AIDS patients was wide-
spread even in healthcare workers, whether in physicians such as in Kuwait [203], or among nurses
such as in Egypt [247]. Among Jordanian nurses, an overall negative attitude (84.3%) toward PLHIV
was found with 78% reporting social stigma and 75.2% fear of contagion [116].

Despite the above prevalent negative attitudes, positive attitudes were reported in several studies
in 33% of the various MENA populations (Table 4). For example, in Iran, 84% of a general popu-
lation group supported PLHIV right to work and study [96], and 95% believed HIV/AIDS patients
deserve respect as human beings [161]. In Lebanon, 69.2% of a general population group agreed that
HIV-positive persons should keep their work and employment, and 72.3% were willing to take care
of an HIV-infected family member [121]. Similarly in Morocco, 68% of general population women
indicated willingness to take care of PLHIV [126], and 91% of high school students in Libya thought
PLHIV should be given free care [235]. Overall positive attitudes were reported among both edu-
cated and uneducated populations in Pakistan where respectively, 47% and 63% did not think
that PLHIV should be isolated, and 65% and 58% thought that PLHIV should be allowed to use pub-
lic washrooms [131].

In several cases, discrimination and stigmatisation towards PLHIV appear to be decreasing with
time. For example, in Jordan, the fraction of youth who believed that PLHIV should have the right
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not to disclose their status has steadily increased over time: 18% in 1994 [248], 29% in 1999 [249],
and 34.3% in 2005 [223]. Similar improvements in attitudes were also noted in Sudan among uni-
versity students [73].

Source of HIV/AIDS knowledge

Consistent evidence indicated that mass media is the primary source of HIV/AIDS knowledge in
MENA such as in Egypt, Iran, Pakistan, Iraq, and Sudan where 98% [87], 83.6% [233], 92%
[129], 62.9% [110], and 90% [218] of various population groups, respectively, identified television
as the main source of knowledge. This pattern has been seen in multiple other studies in MENA

Table 4. Attitudes towards people living with HIV/AIDS (PLHIV) in various MENA population groups.

Populations with negative attitudes towards PLHIV Populations with positive attitudes towards PLHIV

HIGH RISK

POPULATIONS

Iran HIV/AIDS patients [236], MSM [26]
Sudan FSWs [51,52], MSM [56], suspected AIDS patients [58] dental patients [210], general population (South

Sudan) [219], university students [73]
Syria FSWs [59]
Yemen MSM [62]

INTERMEDIATE RISK/BRIDGING POPULATIONS

Djibouti dockers [220], truck drivers [220]
Iran former prisoners [63]
Pakistan fishermen [191]
Sudan military personnel [71–73], prisoners [192,193], truck

drivers [77,78]

GENERAL POPULATIONS
Bahrain female college students [85]
Egypt general population women [87], industrial workers

[237], tourism workers [237]
Iran adolescents [94], dental students [105], general [238],

high school students [199], nursing staff [239],
teachers [101]

dental students [105], general population
[96,106,161], young people [104], young adults
who ever tested for HIV [240]

Iraq general population attending HIV testing centre [108]
Jordan college students [201], dentists [241], female college

students [85], general population women [113],
nurses [116]

dental students [242]

Kuwait female college students [85]
Lebanon general population [122,243,244] general population [121,123,244]
Libya high school students [235] high school students [235]
Morocco general population [126]
Pakistan general educated and uneducated population [131],

general physicians [132]
Palestine general population [245]
Saudi Arabia male college students [153], paramedical students [155] doctors [149]
Somalia semi-nomadic population of agro-pastoralists [159] general population [160,208], travelling merchants/

drivers [160], youth [160]
Sudan antenatal clinic attendees [209], dental patients [210],

general population [162], general population (South
Sudan) [219], internally displaced persons [213], TB
patients [74], STD clinic attendees [164], street
children [214], tea sellers [217], university students
[73,167], youth [218]

secondary school students [166]

United Arab
Emirates

high school students [173], university students [174] university students [246]

Yemen adolescents [176,177], Al-Akhdam (a marginalised
minority) [178], college students [186], general
population [175,178], returnee families from abroad
[178], secondary school students [181], youth
[184,185]

general population [179], healthcare students [180],
secondary school students [181]

FSW: female sex worker, MSM: men who have sex with men, STD: sexually transmitted disease, TB: tuberculosis.
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(Table 5). Radio was reported further as a source of HIV/AIDS information, but mainly in resource-
limited settings such as in Sudan [51,52,58,71,73,74,77,164,167,192,209,213,214,217,219].

On the other hand, educational institutions were overall rarely a main source of HIV/AIDS
knowledge as observed in different studies. Only 24% of high school students in Iran reported edu-
cational programmes [233], and 15% noted school books [94], as a source of HIV/AIDS information.
Meanwhile, 29% of students in Yemen heard about HIV/AIDS from teachers [184], 7.3% [253] and
11.6% [223] of different youth groups in Jordan obtained HIV/AIDS knowledge from religious lea-
ders, and 27% [94] and 30.4% [110] of a group of Iranian and Iraqi adolescents obtained it from their
parents, respectively.

There are, however, some notable exceptions to these trends as for example was reported by two
studies from Yemen where 63% [181] and 71.3% [182] of high school students reported acquiring
their HIV/AIDS knowledge primarily from schools. Still, television was also a main source of knowl-
edge in 60% [181] and 88.4% [182] of these students. In Yemen also, 36% of youth in one study pre-
ferred school teachers, 31% preferred health workers, and 28% preferred religious leaders as sources
of HIV/AIDS knowledge [184].

Discussion

Levels, differentials, and sources of HIV/AIDS knowledge

This review identified a substantial volume of data quantifying and qualifying HIV/AIDS knowledge
and nature of attitudes in different population groups in MENA. Despite some variability across and
within countries, HIV/AIDS knowledge and attitudes in MENA are characterised by key features.
While basic knowledge is well established among KPAR, intermediate risk/bridging population,
and general population groups in most of MENA, inadequate comprehensive knowledge, low per-
ception of risk, misperceptions, and negative attitudes towards PLHIV are widely spread. These are
of concern, particularly among KPAR, where growing HIV epidemics have been documented in
different MENA countries [1–5].

HIV/AIDS knowledge can be affected by the overall socio-cultural context where, for example,
some modes of transmission, such as sharing needles/syringes, can be known; while more culturally

Table 5. MENA populations identifying television as the main source of HIV/AIDS knowledge.

Country
High risk

populations
Intermediate risk

/Bridging populations General populations

Egypt FSWs [19], MSM [19]
PWID [19]

healthcare workers [195], general population women [87,89],
newly married couple [90], squatter populations [93], street
children [19], university students [250]

Iran FSWs [22], FSWs
[27]

truck drivers [22],
prisoners [64]

adolescents [94], clerical students [95], general population
[96,251], high school students [199,233], teachers [101],
young adults who ever tested for HIV [240], youth [22]

Iraq general population attending HIV testing centre [108], high
school students [110]

Jordan nurses [116], youth [115]
Lebanon general population [123]
Morocco sailors [67]
Pakistan FSWs [40], PWID

[50]
male prisoners [50] female college students [129], general population women [135]

Palestine general population women [252]
Saudi Arabia women prisoners [79] illegal residents [152]
Sudan military personnel [73] general population [163], university students [73,167], youth

[218]
Tunis adolescents [170]
Yemen MSM [62] adolescents [177], Al-Akhdam (a marginalised minority) [178],

general population [178,179], high school students [182],
returnee families from abroad [178], youth [184,185]

FSW: female sex worker, MSM: men who have sex with men, PWID: people who inject drugs.
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sensitive modes of transmission, such as sex within marriage [245], may not be as widely recognised,
which may contribute to false perceptions of risk.

Overall, the observed heterogeneity in HIV/AIDS knowledge among countries and populations
probably reflects variability in educational attainment, socio-economic status, and countries’ strat-
egies in designing and implementing HIV/AIDS education/awareness and intervention pro-
grammes. For example, Lebanon is one of the countries where high comprehensive knowledge
was observed including among KPAR [29–32,254], which is in line with the country’s educational
and sociocultural profile. Overall, there seems to be a trend of improved HIV/AIDS knowledge in
MENA in part due to organised HIV/AIDS education activities and prevention programmes such
as among KPAR in Pakistan [36,37,43], and among various general population groups as documen-
ted in Iran [255], Sudan [218], and Yemen [181].

Gender differentials in HIV/AIDS knowledge were observed among both KPAR and general
population groups, often putting females at a disadvantage compared to males. Gender factors, lim-
ited knowledge about reproductive health [256], and higher illiteracy rates among women in some
settings [257] are potential contributors to this pattern. Among FSWs, the illegal status of sex work in
most countries could also limit accessibility to HIV/AIDS education/awareness and prevention pro-
grammes. Still, several studies have documented higher HIV/AIDS knowledge among females com-
pared to males, notably in more recent years, probably as a consequence of the mass education
advances for females in the last few decades in many MENA countries [258].

HIV/AIDS information were found to be most commonly acquired through mass media instead
of organised education/awareness programmes (Table 5). Television has proven effective in dissemi-
nating information on birth control as part of family planning campaigns within the MENA context
[259], and has been described as a preferable awareness method in general, especially among youth
[73]. However, while television can be a useful tool in reaching a large number of people at a low cost,
it may not be sufficient to disseminate comprehensive HIV/AIDS knowledge including the different
modes of transmission of the infection and the clinical manifestations of the disease [260]. Also, with
the HIV epidemic expanding among KPAR in most MENA countries, other avenues (such as invol-
ving NGOs and peers) need to be established to reach the hard-to-reach populations that are most
affected by the epidemic in this region – MSM, PWID, and FSWs.

Attitudes and stigma towards PLHIV

Attitudes towards PLHIV vary within and between populations in MENA. Yet, negative and discri-
minatory attitudes seem to be prevailing, and the region remains behind in addressing this challenge
despite an apparent declining trend in such attitudes in recent years. Attitudes towards PLHIV were
found to depend on the social acceptability of the mode of transmission of the infection [154].
Elements of MENA’s socio-cultural context contribute to negative attitudes with the prevailing
taboos surrounding aspects of human sexuality [221]. In some conservative settings, HIV/AIDS is
perceived from a moral rather than health perspective, which might explain why, for example, in
one study in Saudi Arabia more than half of college students felt that PLHIV were responsible for
acquiring the infection, and a majority believed that AIDS is a punishment from God [153]. Of
notice, there was evidence of associations linking higher HIV/AIDS knowledge with positive atti-
tudes and less stigma towards PLHIV as seen in Iran [101,222] and Saudi Arabia [153]; this however
is not always the case.

The invisible nature of the epidemic in MENA may be one of the reasons behind the observed
negative attitudes [245], whereby because of low prevalence, the vast majority of the population
has never been in direct contact with an HIV-infected person. For example, in Syria, only 2.8% of
a group of FSWs reported knowing someone with the infection [59]. The growing visibility of
HIV/AIDS in this region may contribute to improved attitudes towards those infected.

PLHIV in MENA often reported anxiety, depression, and fear of stigmatisation [261]. Even basic
PLHIV rights are lacking [262], including confidentiality and consent which are frequently violated
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[263]. Stigma has undermined prevention and knowledge dissemination, more so for KPAR. Indi-
viduals involved in sex work, for example, are marginalised and often reluctant to seek basic services,
or to disclose their HIV exposure risk [264]. FSWs suffer from poor access to healthcare and social
services [265], and do not access services for fear of law enforcement [266].

One consequence of negative attitudes and stigma is their impact on HIV/AIDS-related edu-
cation/awareness programmes since, in conservative settings, reproductive health and sex education
can be seen as programmes that encourage sexual and high-risk activities. Negative attitudes and
stigma may drive a form of selective communication that constrains the type and degree of public
information that can be communicated.

To offset the negative impact of social stigmatisation, several countries implemented special edu-
cation/awareness and prevention programmes that target KPAR vulnerabilities such as the Shehab
NGO project for FSWs in Egypt [2,267]. The project increased FSWs knowledge and fostered trust
with the community, as well as ensured access to healthcare, legal services, and training for skills on
condom utilisation and negotiation [2,267]. It further generated informative and usable knowledge
on the sex workers’ structural vulnerability. The drop-in centres for ‘women in particular situations
of risk’ in Iran highlight a second example [2,267]. These centres provide services for FSWs including
HIV testing and counseling, harm reduction for drug users, condom provision, and healthcare services.

Role of education/awareness targeted programmes

Well-organised education/awareness programmes can contribute to the dissemination of proper HIV/
AIDS comprehensive knowledge. It has been found that even one education/awareness session is ben-
eficial as it significantly increases HIV/AIDS knowledge [147,268]. Although knowledge alone is not
enough to compel individuals to use preventive measures against HIV infection, organised edu-
cation/awareness programmes that target KPAR such as FSWs may possibly be useful in training indi-
viduals at risk on how to translate knowledge into practice. This includes training in negotiation skills
for condom use and education on available resources for easier access to free or affordable condoms.

Several methods of delivery can be used in the context of MENA to improve HIV/AIDS knowl-
edge. An effective method to target KPAR is through peer educators operating through specialised
NGOs. One example is Dar el-Amal, an NGO in Lebanon providing health, social, and vocational
services for FSWs. Established in the 1970s, this NGO has included HIV/AIDS services into its oper-
ations and has now outreach peer-educator FSWs. Similarly, the Association Tunisienne de Lutte
contre le SIDA (ATLS) in Tunisia provides HIV/AIDS information and prevention kits, conducts
education/awareness raising campaigns, and furnishes referral to voluntary counseling and testing
and HIV treatment services through outreach work implemented by MSM and FSWs. Organised
peer-group education has also been demonstrated to be effective for different population groups,
such as prisoners and youth in Iran [269–271]. Iran has spear-headed a peer-education HIV/
AIDS programme in schools where students were trained to be the educators of other students [270].

Beyond peer education, organised health education/awareness as well as intervention pro-
grammes have proven effective in young people. An Iranian course module on HIV/AIDS was devel-
oped as an appendix to biology textbooks, with 13,000 teachers or school physicians being trained to
educate 1.5 million high school students [270,271]. Tunisia is another country where a programme
that included education/awareness, counseling and testing, condom promotion, and HIV/STI-
related healthcare services reached about 10% of Tunisia’s youth [272]. In Sudan, a programme
was successful in reaching >300,000 youth with diverse health-education sessions [273]. Group edu-
cation and individual counseling programmes have also been demonstrated to be beneficial in other
countries including Egypt [18], Iran [274], and Saudi Arabia [275]. Education/awareness should be
expanded in educational institutions, as these institutions are not currently a major source of knowl-
edge [94,274].

All these efforts and awareness programmes, however, would not be effective without addressing
structural obstacles for the provision of comprehensive prevention services and enabling
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environments, particularly among KPAR [276–278]. Such obstacles include limited availability and
poor access to harm reduction and other prevention services, socio-cultural stigma, fear of punitive
action when trying to access services in view of prevailing politico-legal context, among others
[279,280]. A comprehensive public health approach is needed that would encompass security guar-
antees among other basic rights that are essential for the delivery of prevention interventions and the
protection of affected populations from barriers that may hinder accessibility, use, and hence success
of such programmes [276–278]. Innovative programmatic approaches are needed that focus on com-
munity mobilisation and social transformation, rather than on classical change of individual percep-
tions and behaviour. Such structural approaches recognise, and would help alleviate, HIV-related
stigma and discrimination, as products of social inequalities, social exclusion, and power dynamics
[281].

Limitations

Our study has limitations. We searched only one scientific database (PubMed), and used a qualitative
approach in our analysis; we did not define specific quantitative outcome measures, nor did we use
meta-analysis to pool such measures. Also, we did not assess the risk of bias in individual studies.
Despite these limitations, a main strength of this study is that we identified a large number of relevant
studies and that the analyses were based on a systematic and unrestricted search of the published lit-
erature in addition to the most comprehensive database of HIV literature inMENA, that of the MENA
HIV/AIDS Epidemiology Synthesis Project that included both published and grey literature.

Conclusions

Based on an extensive review of hundreds of studies quantifying and/or qualifying HIV/AIDS
knowledge and attitudes in MENA, we found that comprehensive knowledge is overall low in differ-
ent population groups including KPAR, among others. We further identified rampant misconcep-
tions and negative attitudes towards PLHIV. These findings advocate for expansion of education/
awareness programmes in MENA, with focus on KPAR where recent evidence suggests established
or emerging HIV epidemics [1–5]. Current education/awareness and prevention efforts in MENA
continue to be focused on awareness-raising activities in the general population despite the evidence
of limited HIV transmission in this population segment [1,2,267]. Resources need to be prioritized
for comprehensive knowledge/awareness, prevention, and treatment programmes among those most
at risk to help control the HIV epidemic in this part of the world [282].
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