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Knowledge, attitudes, and
practices of Lebanese
university students related to
sexually transmitted diseases:
a cross-sectional study

Aim To appraise Lebanese university students'knowledge,
attitudes, and practices related to sexually transmitted dis-
eases (STDs).

Methods This cross-sectional study was conducted in
March and April 2020. A total of 402 students (67.9% wom-
en) from ten universities located in different Lebanese re-
gions were recruited through convenient sampling.

Results Pursuing a major in non-health sciences com-
pared with a major in health sciences (adjusted odds ratio
[aOR]=0.08) was significantly associated with lower odds
of having better knowledge of STDs. Older age (aOR=1.09)
was significantly associated with higher odds of having
better knowledge of STDs. Having good vs poor knowl-
edge (aOR=3.88) was significantly associated with higher
odds of having favorable attitudes toward STDs, whereas
pursuing a major in non-health sciences compared with a
major in health sciences (@OR=0.28) was significantly as-
sociated with lower odds of having favorable attitudes to-
ward STDs. Women compared with men (@OR=2.21) had
higher odds of having healthier practices related to STDs.
Attitude did not mediate the association between knowl-
edge and practice.

Conclusion Attitude did not significantly mediate the as-
sociation between knowledge and practice. Therefore,
educational programs and awareness campaigns should
be implemented in secondary schools and among vulner-
able non-medical students. Such efforts can help students
identify the symptoms of STDs, seek medical attention, and
make informed decisions to protect themselves.
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Sexually transmitted diseases (1-5) represent a significant
global public health problem, despite preventive efforts
and measures undertaken to tackle them (6). One million
new STls cases occur every day (7), with 110 million an-
nual cases reported in the USA alone (8). As of July 2018,
UNAIDS observed a 47% increase in global HIV cases, with
a staggering 95% increase in Eastern Europe, Central Asia,
and the Middle East and North Africa (MENA) region. How-
ever, considering the conservative mentality in Arab coun-
tries, including Lebanon, when it comes to sex, sexuality,
and extramarital relations, data on STDs in the MENA re-
gion and Lebanon in particular are scarce (9).

The age group 15-24 years is at higher risk of contracting
STDs compared with other age groups and accounts for
almost 50% of the world’s STD-prone population (10). The
high risk is attributed to risky sexual behavior patterns (ear-
ly initiation of sex, multiple sex partners), transmission dy-
namics, and treatment-seeking behavior (11), all of which
could result from a lack of access to reliable sexual health
resources or gaps in knowledge.

Although information about STDs is available through
different media and government programs, knowledge
about STDs in developing countries is relatively low (3). In
an Indian study (3), 90% of the surveyed students agreed
on the need to include sex education in the curriculum.
Similarly, in Lebanon, young people are not sufficiently fa-
miliar with sex-related topics. They gain this type of knowl-
edge through friends, biology classes, books, and mass
media, but there are no interventions by health profes-
sionals (11).

Assessing young adults’ knowledge about STDs, disease
complications, and sexual health is essential to devel-
oping preventive and treatment strategies (3). Besides
knowledge about STDs, attitudes and beliefs are equally
important when it comes to making decisions about risky
sexual practices. For instance, as their knowledge about
STls increased, unmarried youths in Nigeria showed bet-
ter attitudes toward prevention measures such as using
condoms and being vaccinated against the hepatitis B vi-
rus (12). Moreover, good knowledge predicted 7.8 times
higher odds of having favorable attitudes (13). Accord-
ing to the Theory of Planned Behavior (TPB), knowledge
is a critical modifier of positive attitudes (14) since peo-
ple with extensive knowledge tend to have positive at-
titudes toward behaviors such as screening for STls,
seeking medical help, and avoiding pornography (15).
However, good knowledge about HIV/AIDS and ad-
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equate attitudes toward the disease do not always trans-
late into safe behaviors (16,17). The practice or behavior
is a complex framework that is not solely determined by
high levels of knowledge and favorable attitudes but also
by confounding variables (18), such as attitudes toward
the behavior (ie, positive or negative outcomes of the be-
havior), subjective norms (ie, perceived social pressure to
engage or disengage in the behavior), and perceived be-
havioral control (ie, perceived ability to perform the be-
havior). According to this model, people start engaging
in certain practices or behaviors once they have gained
awareness, knowledge, and the desire to do so.

Moreover, STD-related knowledge, attitudes, and prac-
tices may be affected by sociodemographic factors (19),
sex (11,20), and religious and cultural taboos. Additionally,
stigmatization of STDs, social inequities, paradoxical me-
dia messages, and clinical preventive and curative servic-
es availability are all involved in shaping a group’s sexual
health status (4).

Italian (6), Cypriot (21), and Malaysian (22) students demon-
strated insufficient knowledge of STDs, while Irish students
(23) exhibited higher knowledge but found it difficult to
translate it to healthy practices. In Lebanon, a multi-reli-
gious and multi-cultural Middle Eastern country, research
on STDs is limited. Therefore, this study aims to generate
much-needed data on overall sexual practices and behav-
jors among young Lebanese university students.

PARTICIPANTS AND METHODS
Study design and sample

This cross-sectional study was conducted in March and
April 2020 during the COVID-19 lockdown imposed by
the Lebanese government. The study used the snowball
method to enroll a convenience sample of students from
ten universities located in different Lebanese regions. A
link to the Google Forms questionnaire was shared with
university students, who were requested to further dis-
seminate it among their friends, irrespective of their uni-
versity/faculty. The questionnaire was accompanied by a
statement guaranteeing the anonymity of the shared in-
formation. Participation was voluntary. No exclusion cri-
teria were applied. The study was approved by the Eth-
ics and Research Committee of the Psychiatric Hospital
of the Cross (HPC-028-2020). Submitting the online ques-
tionnaire was deemed equivalent to giving written con-
sent.
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Sample size calculation

Using the G-power software, we calculated a minimum
sample of 395 participants based on an f2=2%, an error of
5%, a power of 80%, and nine factors to be entered in the
multivariable analysis.

Questionnaire

The questionnaire (Supplemental material) was devel-
oped in the English language, based on previous stud-
ies (19,24,25). It consisted of 114 questions (divided into
four parts) about the knowledge, attitudes, and practices
related to STDs. As pilot-testing on 10 students revealed
some overly scientific and possibly unclear terminology,
the wording was modified.

The first section inquired about socioeconomic and de-
mographic characteristics: gender, age, living conditions,
education level, academic major, and religion. As students
who take health science courses might have higher knowl-
edge about STDs, the students were grouped into two cat-
egories based on the academic major: health sciences (eg,
medicine, pharmacy, dentistry, nursing, and physical ther-
apy) and non-health sciences. Living conditions referred to
the number of persons living with the participant (alone
or with others), the type of relationship with the partici-
pant (parents or friends), and the number of bedrooms in
the students’ primary residence (excluding the bathrooms
and kitchen). By dividing the number of occupants by the
number of rooms in the house, we calculated the house-
hold crowding index. A higher household crowding index
designated more crowded premises and indicated a lower
economic status of the household.

In the second part of the questionnaire, multiple-choice
or true/false questions were used to evaluate knowledge
about STDs: definition, mode of transmission, symptoms,
and complications. Correct answers were awarded 1 point,
and incorrect answers 0. Above-average scores indicated
good knowledge and below-average scores indicated
poor knowledge.

The third questionnaire part inquired about the attitudes
toward the prevention and spread of STDs, students' reac-
tion if their partner had an STD, and their behavior if they
were infected. Participants rated their level of agreement
with 30 statements. Each answer was assigned an inter-
nal code ranging from 1 (strongly disagree) to 5 (strongly
agree). Higher scores indicated a more favorable attitude

toward the subject, such as worrying about contracting
STDs, regularly screening for STDs, adhering to treatment
if infected, being faithful to one partner, and waiting until
marriage to have sex.

The fourth section inquired about participants’ practices
to determine whether their behavior affected the spread
of STDs. Questions addressed sexual behavior, intravenous
drug use, and communication with the partner about sex-
ual history. Dichotomous items were rated 1 for a yes and
0 for a No. All the other questions consisted of several sce-
narios rated O (never), 1 (most of the time), 2 (sometimes),
or 3 (always). Not applicable (N/A) was assigned a score of
3, equivalent to “always," as abstinence is the most effec-
tive means of avoiding STDs. If abstinence is not an op-
tion, the best practices would be having a single partner
with a known sexual history, using condoms during any
sexual activity, and abstaining from sex when under the in-
fluence of alcohol or drugs. Secondary prevention consists
of honesty and transparency between partners and seek-
ing treatment for both partners if one is diagnosed with
an STD.

Statistical analysis

Since all questions in the online form were compulsory,
there were no missing data. First, three exploratory factor
analyses (EFA) were conducted on the knowledge/atti-
tude/practice items with the principal component analysis
technique and the Varimax extraction method (since items
were not highly correlated). The models’ adequacy was
confirmed with the Kaiser-Meyer-Olkin measure of sam-
pling adequacy and Bartlett's test of sphericity. Only the
factors with an Eigenvalue higher than one were retained.
The reliability of the three scales was assessed with Cron-
bach’s alpha or Kruder-Richardson-20 (KR20).

The results of an EFA for the factors remaining in each scale
are summarized in Supplementary Table 1. A correlation
matrix was conducted to check if the total scale score was
associated with all subscales scores, which was the case for
the knowledge and practice scores. Consequently, the items
remaining in the EFA were summed up to form the total
scores for these two variables. For the attitude scale, Factor
5 (avoidant attitude toward risky sexual practices) was not
significantly associated with the total attitude score; there-
fore, items related to this factor were not included in the
total attitude score. The remaining items were summed
up to form the total attitude score (Supplementary Ta-
ble 2, Supplementary Table 3, and Supplementary
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Table 4). The KR20 value of the knowledge score was 0.82,
whereas the Cronbach’s alpha values for the attitude and
practice scores were 0.84 and 0.72, respectively.

The p values of the Kolmogorov-Smirnov test applied to
the knowledge/attitude/practice scores, and their LOG
transformation, were significant (P<0.001 for all), confirm-
ing the non-normal distribution of our sample. Therefore,
the three scores were dichotomized (low/high) according
to the 75th percentile (75% correct responses) (26). x* or
Fisher exact tests were used to assess the differences be-
tween categorical variables, whereas a t test was used to
assess the differences between continuous variables. Cra-
mer’s V value was added to determine the effect size; the
values of 0.05, 0.1, 0.15, and 0.25 indicated weak, moder-
ate, strong, and very strong effect sizes, respectively. Three
logistic regressions were conducted, including each score
as a dependent variable and considering all variables that
showed a P<0.25 in the bivariate analysis as independent
variables (27). There was no multicollinearity. Finally, a path
analysis was conducted with SPSS AMOS v. 29 (IBM Corp,,
Armonk, NY, USA) to test the indirect effect of attitude on
the association between knowledge and practice. P<0.05
was considered statistically significant. Statistical analysis
was performed with SPSS, version 25 (IBM Corp.).

RESULTS
Sociodemographic characteristics

The final sample consisted of 402 students (67.9% women).
The mean age was 23.08+3.25 years. The majority of par-
ticipants (88.8%) lived with their families, 314 (78.1%) were
Christians, and 56% majored in health science. Table 1 sum-
marizes other sociodemographic characteristics. The mean
knowledge score was 32.42+9.75 (min=6; max=52), the
mean attitude score was 82.65+7.80 (min=>56; max=98),
and the mean practices score was 73.42+10.73 (min=40;
max=107).

Bivariate analysis

The results of the bivariate analysis are presented in Table 2.
Significantly more participants with health science majors
had better knowledge about STDs than those with non-
health science majors. Significantly more participants with
health science majors and those with high knowledge
scores had favorable attitudes toward STDs. Significantly
more women and participants with better knowledge
engaged in healthier/safer practices related to STDs.
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Multivariable analysis

The first logistic regression, involving the dichotomized
knowledge score as the dependent variable, showed that
pursuing a major in non-health sciences compared with a
major in health sciences (adjusted odds ratio [aOR]=0.08)
was significantly associated with lower odds of having bet-
ter knowledge about STDs. However, older age (aOR=1.09)
was significantly associated with higher odds of having
better knowledge about STDs (Table 3, Model 1).

The second logistic regression, including the dichoto-
mized attitude score as the dependent variable, showed
that having good vs poor knowledge (aOR =3.88) was sig-
nificantly associated with higher odds of having favorable
attitudes toward STDs. Moreover, pursuing a major in non-
health sciences compared with a major in health sciences
(aOR=0.28) was significantly associated with lower odds of
having favorable attitudes toward STDs (Table 3, Model 2).

The third logistic regression, including the dichotomized
practice score as the dependent variable, showed that be-
ing female compared with being male (@OR=2.21) was
significantly associated with higher odds of having health-
ier/safer practices toward STDs (Table 3, Model 3).

Path analysis

Attitude did not mediate the association between knowledge
and practice (Beta=0.024; P=0.256; 95% confidence interval

TABLE 1. Sociodemographic characteristics of the participants

Variable N (%)
Gender
male 129 (32.1)
female 273 (67.9)
Living status
alone 29(7.2)
with the family 357 (88.8)
with a friend 16 (4.0)
Religion
Christian 314 (78.1)
Druze 6 (1.5)
Muslim 70 (17.4)
other 12 (3.0)
Academic major
health science 225 (56.0)
non-health science 177 (44.0)
Mean + standard deviation
Age (in years) 23.08+3.25
House crowding index 0.93+0.44
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-0.018-0.071). Better knowledge was significantly associated
with more favorable attitudes (Beta=0.38; P<0.001), where-
as attitude was not significantly associated with practice
(Beta=0.06; P=0.237). Finally, knowledge was not significantly
and directly associated with practice (Beta=0.09; P=0.115).

DISCUSSION

In this study, pursuing a major in non-health sciences com-
pared with a major in health sciences was associated with
lower knowledge and less favorable attitudes toward STDs.
Older age was associated with better knowledge, and bet-
ter knowledge was associated with more favorable at-
titudes toward STDs. Finally, women had healthier/safer
practices related to STDs than men.

Knowledge

Our results showed that older age was significantly associ-
ated with higher odds of having good knowledge about
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STDs, contrary to some other findings (28) but consistent
with others (6,24,29,30). According to some authors, old-
er students potentially have more sexual experience and
have been exposed to elementary information about
STDs (24).

In line with previous findings (24,29,31), students majoring
in health sciences had higher knowledge, as the curricula
of these majors often include sexual education. However,
a study from Saudi Arabia (30) did not find students ma-
joring in health sciences to have greater knowledge com-
pared with other students.

Attitude

In this study, higher knowledge scores were associated
with a more favorable attitude toward STDs. Previous stud-
ies (1,32) showed that better knowledge helped young
adolescents understand the importance of various pre-
vention methods and improve their attitudes. However, a

TABLE 2. Bivariate analysis of factors associated with knowledge, attitude, and practice*

Knowledge Attitude Practice

effect effect effect
Variable low high p size low high p size low high p size
Gender 0.806 0.016 0.714 0.021 0.005 0.142
male 95(73.6) 34(264) 98 (76.0) 31 (24.0) 107 (829) 22 (17.1)
female 205 (75.1)  68(249) 202 (74.0) 71 (26.0) 190 (69.6) 83 (304)
Living status 0.200 0.090 0.695 0.044 0473  0.062
alone 21 (724) 8 (27.6) 23(79.3) 6(20.7) 19 (65.5) 10 (34.5)
with the 264 (739) 93 (26.1) 264 (739) 93 (26.1) 265(74.2)  92(25.8)
family
with a friend 15 (93.8) 1(6.3) 13(81.3)  3(18.8) 13 (81.3) 3(18.8)
Religion 0.581 0.032 0.096 0.087 0130 0.082
Christian 232(739) 82(26.1) 228 (72.6) 86 (274) 226 (72.0)  83(28.0)
Muslim 68 (77.3)  20(22.7) 72(81.8) 16(18.2) 71 (80.7) 17 (19.3)
Major of <0.001 0402 <0.001 0321 0.820 0014
studies
health science 133 (59.1) 92 (40.9) 140 (62.2) 85 (37.8) 165(73.3)  60(26.7)
non-health 167 (944) 10 (5.6) 160 (90.4) 17 (96) 132 (746) 45 (254)
science
Knowledge <0.001 0.383 0.037 0.109
low 253(84.3) 47(15.7) 230 (76.7) 70 (23.3)
high 47 (46.1)  55(539) 67 (65.7)  35(343)
Attitude 0.067 0.096
low 229(76.3)  71(23.7)
high 68 (66.7)  34(33.3)
Age 2293+3442354+£255 0102 0201 2299+344 2337+257 0.233 0125 2297+3.30 2341+£3.09 0233 0.137
Household 095+044 087+043 0153 0178 093+£046 092+0.41 0.885 0022 095+0.45 0.86+043 0.060 0.204
crowding
index

*Data are presented as n (%) if not otherwise indicated.
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Portuguese study (28) found that students with moderate
knowledge levels had highly safe attitudes. Some hypoth-
eses recognize that knowledge is the basis of people’s at-
titudes and practices (28).

Furthermore, pursuing a major in non-health sciences
compared with a major in health sciences was significantly
associated with lower odds of having favorable attitudes
toward STDs. Previous studies showed a correlation be-
tween higher levels of knowledge, favorable attitudes, and
involvement in the medical field (33). Indeed, participants
enrolled in medical or health-sciences programs receive
information about STDs from reliable sources as part of
their curriculum, a fact likely contributing to their more fa-
vorable attitudes toward the subject. These results under-
score the role of health care professionals in raising public
awareness about this topic. Medical personnel could lever-
age their knowledge to inform the public about the risks
associated with STDs and their prevention.

Practice

Our results showed that women had healthier/safer prac-
tices related to STDs than men. Previous reports (6,32,34,35)
showed that women had higher levels of concerns and
more prudent practices regarding safety issues during sex.
Men are also more sexually active (11), probably because

Croat Med J. 2023;64:213-21

preserving virginity is still an important moral issue among
women, especially in Middle-Eastern countries. Thus, a
more liberal attitude toward sex, more frequent among
men, fosters risky sexual activities with a subsequent oc-
currence of unwanted pregnancies and higher vulnerabil-
ity to STDs.

Mediation analysis

Finally, our results showed that attitude did not mediate
the association between knowledge and practice. Indeed,
better knowledge was significantly associated with more
favorable attitudes, whereas knowledge and attitude were
not significantly associated with practices. These results
partially agree with those of previous studies (28,34), con-
firming that knowledge does not predict behavioral out-
comes and that the best predictor of behavioral changes is
experience rather than knowledge (36).

Overall, a higher level of knowledge leads to a healthier
attitude toward sexual health, which, in turn, is associated
with safer practices; often, improved knowledge and atti-
tude lead to improved practice (13). A link has been es-
tablished between attitudes and knowledge about STDs
(13,16,17), and having good baseline knowledge increas-
es the likelihood of having a positive attitude. However,
this study did not find a significant relationship between

TABLE 3. Multivariable analysis of factors associated with knowledge, attitude, and practice*

Model 1: Logistic regression including the knowledge score (high vs low*) as the dependent variable (Nagelkerke R?=0.272)

Living status
alone
with the family
with a friend
Academic major (non-health vs health science*)
Age
Household crowding index

Model 2: Logistic regression including the attitude score (high vs low*) as the dependent variable (Nagelkerke R?=0.252)

Academic major (non-health vs health science*)
Religion (Muslims vs Christians*)

Knowledge (high vs low*)

Age

Model 3: Logistic regression taking the practice score (high vs low*) as the dependent variable (Nagelkerke R2=0.073)

Gender (female vs male*)
Religion (Muslims vs Christians*)
Age

Household crowding index
Knowledge (high vs low*)
Attitude (high vs low*)
*Reference group.
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Adjusted odds ratio p 95% confidence interval
0481

1

0.76 0.596 0.28;2.08
0.24 0.226 0.02; 244
0.08 <0.001 0.04;0.17
1.09 0.028 1.01;1.19
0.83 0.542 0.45; 1.53
0.28 <0.001 0.15; 0.51
0.58 0.095 0.30; 1.10
3.88 <0.001 2.25;6.67
1.03 0.493 0.95;1.12
2.21 0.004 1.30;3.77
0.67 0.195 0.37,1.23
1.03 0.423 0.96; 1.10
0.65 0.129 037,113
149 0.148 0.87;2.57
1.33 0.308 0.77;2.29
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knowledge and attitudes toward behaviors/practices such
as abstinence, using and giving recommendations about
condoms, and stigmatization of people living with HIV/
AIDS. For instance, in Middle-Eastern cultures like Lebanon,
condoms are often associated with free premarital sex
behavior, which contradicts local values and norms (37).
Furthermore, giving advice or condoms to friends is un-
common in Lebanese society because it may lead to stig-
matization. These findings may help stakeholders in their
efforts to reduce STI transmission through frequent con-
dom use, by focusing on prevention over stigma, social
norms, or individual subjectivity issues (38). For this pur-
pose, educational policies should incorporate sex educa-
tion and change how messages are delivered to promote
knowledge and positive attitudes while emphasizing the
appropriate practices for STD prevention.

Limitations

Our study has some limitations. The cross-sectional design
prevents us from drawing any conclusions on the causality
between knowledge about STDs and associated factors. Al-
though the study enrolled a large sample of students from
all over Lebanon, the results cannot be generalized to all
Lebanese students since the majority of participants were
women and medical and paramedical students. Due to the
use of the snowball technique and the unknown refusal
rate, a selection bias is also possible. We tried to minimize
this type of bias by applying weighting adjustment to the
general population. Since the questionnaire was in Eng-
lish, we cannot be sure that only students from Lebanon
took part in the study. Moreover, information bias is pos-
sible as some questions might have been incompletely un-
derstood and some items of the scales loaded inversely on
their respective factors, although their codes were reversed
before the analysis. Also, as the self-report method was
used, responses may not reflect the actual sexual knowl-
edge, intentions, and practices of the participants, given
the cultural and religious conservative norms prevailing in
the country. The scales were not pretested for psychomet-
ric properties during piloting for comprehension. Internal
consistency measures may be acceptable for all three com-
posite measures, but this is partly due to the large num-
ber of items comprising each of the measures (the value
of both Cronbach’s alpha and KR-20 can be inflated as the
number of items increases). Finally, residual confounding
bias is also possible since not all the factors associated with
knowledge, attitudes, and practices toward STDs could be
controlled for. Further longitudinal studies addressing these
limitations are necessary to confirm our findings.
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Conclusion

Our findings showed that attitude did not significantly me-
diate the association between knowledge and practice.
The results of this study highlight potential gaps in sexual
health prevention programs. Given the scarcity of data and
the current economic crisis, a more targeted approach is
necessary to guide nationwide interventions and actions.
These interventions should include updating educational
programs in schools and universities, launching awareness
campaigns, and allocating more funds for sexual health
clinics.
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