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Autism Spectrum Disorder (ASD) is a neurodevelopmental condition that requires public understanding
to foster acceptance and reduce stigma. This study aimed to evaluate ASD knowledge and stigma
among the Lebanese population and the factors influencing them. An online cross-sectional study was
conducted between February and July 2022 among Lebanese adults. Participants completed a self-
administered structured questionnaire that comprised a sociodemographic section and two validated
scales serving the study’s purpose (The Autism Stigma and Knowledge Questionnaire (ASK-Q) and The
Autism Social Distance Scale). A total of 949 participants filled out the questionnaire. More than half of
them had adequate knowledge of autism diagnosis and symptoms (57.9%), while only 6.6% and 9.6%
showed adequate knowledge of its etiology and treatment, respectively. Additionally, 83.4% of the
participants did not endorse stigma toward autism. The multivariate analysis taking the knowledge
total score and subscales as the dependent variables showed that declaring prior knowledge of autism
was significantly associated with better knowledge (Beta=1.38) and higher stigma (Beta=0.26).
Furthermore, a higher knowledge score (Beta = - 0.06) and a declared prior knowledge of autism (Beta
= - 0.62) were significantly associated with lower autism social distance. These findings highlight the
need for targeted awareness campaigns to address knowledge gaps and further reduce stigma in
Lebanon.
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Autism Spectrum Disorder (ASD) is a complex neurodevelopmental condition characterized by persistent
difficulties in social interaction and communication and the presence of repetitive or restricted behavioral
patterns?. ASD affects individuals across various cultural, ethnic, and socio-economic backgrounds®. Its
severity varies widely, from mild to severe cases that demand substantial support*>. With a global prevalence
rate estimated by the World Health Organization (WHO) to be around 1 in 100 children, ASD has become a
significant public health concern®. Additionally, the Centers for Disease Control and Prevention (CDC) report
that 1 in 36 children in the U.S. is diagnosed with ASD, with boys being nearly four times more likely to be
diagnosed than girls”3. Lebanon, like many other countries, has also witnessed an increase in the prevalence of
ASD in recent years, estimated to affect 1 in 66 children across all Lebanese regions’.

The impact of ASD extends beyond the individuals diagnosed with the disorder, affecting their families,
communities, and societies at large!?. Early diagnosis and intervention are critical to improving long-term
outcomes, yet diagnosing ASD remains challenging due to the absence of definitive medical tests or biomarkers
as well as a lack of adequate knowledge and awareness about the disease!!. Diagnosis relies primarily on
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behavioral observation, and while signs of ASD can often be identified by the age of 18 months, many children
are not diagnosed until much later'?. This delay in diagnosis can result in individuals with ASD not receiving the
early assistance and support that is crucial for their well-being'®. Indeed, previous studies have demonstrated
that early interventions in ASD significantly improve cognition, language, and adaptive behavior!*!°.

While efforts have been made to raise awareness and enhance support for individuals with ASD, significant gaps
still exist in public knowledge and perceptions of this disorder. It is noteworthy to mention that misconceptions
about ASD are widespread in many Arab countries, influenced by cultural beliefs, misinformation, and a lack
of public awareness'®. In these societies, parents often seek alternative explanations for their child’s diagnosis,
such as attributing ASD to the “evil eye”. Studies have shown that in Saudi Arabia, families frequently turn
to religious healers for spiritual healing instead of evidence-based interventions, delaying diagnosis and
appropriate care!”. Additionally, misconceptions linking vaccines to ASD persist despite scientific evidence
disproving any such association'®!°. Numerous studies have examined the level of understanding regarding
ASD, with a predominant focus on healthcare professionals, university students, and families, while paying
comparatively less attention to the broader general population®-24, Tt was revealed that ASD knowledge levels
differed significantly across the general population®®. For instance, parents and professionals in Indonesia had
adequate knowledge of ASD?. Moreover, a high prevalence of adequate knowledge was found among university
students in the USA%. On the other hand, a recent study that examined ASD knowledge, beliefs, and sources
of information in a sample of Lebanese general population showed that the participants’ understanding of ASD
was low, with many respondents unable to identify key diagnostic features or evidence-based interventions?.
Likewise, Alyami and colleagues reported insufficient knowledge about ASD among the general population in
Saudi Arabia, particularly regarding diagnostic criteria and etiology?. Comparable findings were observed in
Turkey, where a general lack of awareness was noted, leading to delays in diagnosis and intervention®.

On another note, a major obstacle to improving the lives of individuals with ASD is the pervasive stigma
associated with the disorder, which often stems from alack of accurate information and ahost of misunderstandings
and misconceptions about the condition®*2. Social distancing is a key aspect of stigma and a widely used
historical method for measuring stigma in research. It refers to the degree to which an individual is willing
to engage in social intimacy with someone from the studied group, such as those distinguished by race, social
class, mental health issues, or medical conditions®%. As a consequence of this false belief, individuals with ASD
encounter negative experiences in their everyday lives. This stigma can lead to social isolation, discrimination,
and barriers to accessing necessary resources such as education and healthcare®"*>. Individuals with ASD may
also face challenges in finding employment, making friends, and forming meaningful relationships due to the
negative attitudes and beliefs associated with their condition®"*®%”. Moreover, parents of children with ASD may
also face societal judgment, compounding the challenges they already encounter®,

Recent studies highlighted the detrimental impact of stigma on individuals with ASD and their families. For
instance, Kinnear et al. found that parents of children with ASD experience significant social rejection, leading
to isolation and increased caregiver stress®. Similarly, the majority of parents of children with ASD in Nigeria
internalized stigma and recounted negative experiences of stigma®’. Also, public stigma and negative societal
attitudes toward ASD contributed to heightened stress, anxiety, and depression in both individuals with ASD
and their families®*!. In the Middle East, stigma often leads families to conceal an ASD diagnosis, further
isolating individuals and impeding support networks*2.

Efforts to reduce stigma have shown promising results. For example, Harrison et al. developed the Autism
Stigma and Knowledge Questionnaire (ASK-Q) to assess public perceptions and guide targeted awareness
campaigns®. Similarly, Gillespie-Lynch et al. demonstrated that brief educational interventions significantly
improved knowledge and reduced stigma among college students*®. These findings emphasize the importance of
public education initiatives in dispelling myths and fostering inclusivity.

In Lebanon, stigma toward ASD remains prevalent, influenced by cultural norms and limited public
understanding'®**. Families may avoid seeking diagnostic services due to fear of judgment, exacerbating delays
in receiving essential interventions?®. Therefore, understanding the level of knowledge and the prevailing stigma
toward ASD among the Lebanese population is crucial to developing effective interventions and support systems
that provide the unique needs of individuals with ASD and their families, as well as, creating a more inclusive
and empathetic society for individuals with the disease. Accordingly, the current study was conducted to assess
the Lebanese public ASD knowledge in the areas of diagnosis and symptoms, etiology, and treatment, assess
their stigma and social distancing towards ASD. It also aimed to examine the factors that affect their knowledge,
stigma, and social distancing.

Methods

Study design

A cross-sectional questionnaire-based study was conducted that included participants from all over Lebanon.
The sample was purposefully selected from the five governorates of Lebanon (Beirut, Beqaa, Mount Lebanon,
South, and North) through a snowball technique (80%); additional conveniently selected participants were
added to reach the total sample size (20%). The study was carried out between February 2nd and July 8th, 2022
using an online questionnaire created on Google Forms.

Ethical aspect

The Lebanese International University School of Pharmacy Research and Ethics committee approved the study
protocol (2021RC-024-LIUSOP). The study carried no harmful risks as it was observational, and the anonymity
of all participants was warranted as personal identifiers weren’t traced during data collection and analysis.
Written consent was obtained from each person at the beginning of the questionnaire.
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Sample size

Using the Epi-info software and considering an expected frequency of 43.1% of participants’ understanding
of autism spectrum disorder among a sample of the Lebanese population based on a previous study?®. With a
confidence level of 95%, a margin of error of 4%, and a design effect of 1, the minimal sample size needed was
588. We have included in the current study 949 participants.

Procedure and data collection

The structured questionnaire was developed by the research team based on a literature review to cover the
primary key points of knowledge and stigma related to ASD under the title of: “A National Survey Assessing
Knowledge and Awareness of Autism Spectrum Disorder among the Lebanese Population”>*~7. Initially
created in English, the questionnaire was translated into Arabic through a rigorous back-translation process
involving two experts in English and special education. Differences between the original and back-translated
versions were resolved to ensure alignment with spoken Lebanese Arabic while preserving the original meaning,
and education professionals validated the final Arabic version for accuracy and clarity. A pilot test with 10
participants assessed the questionnaire’s clarity, readability, and flow, resulting in minor revisions to the Arabic
version to improve wording and structure. The average completion time was 7-10 min. The finalized questionnaire
was converted into an online survey using Google Forms and distributed via social media platforms such as
Facebook, Instagram, and WhatsApp. Participants were encouraged to share the link, employing a snowball
sampling technique to expand the reach. Eligibility criteria included individuals residing in Lebanon aged 18
years or older, while non-residents and those under 18 were excluded. The study’s scope and purpose were
explained at the beginning of the survey, and participants were informed of the voluntary nature of the study.
Anonymity and confidentiality were ensured by not collecting personally identifiable information (e.g., names,
email addresses, or IP addresses), and all data were stored securely in a password-protected system accessible
only to the research team.

Measurement tools

The structured questionnaire consisted of questions that covered several areas divided into three sections. The
first section addressed the participants’ sociodemographic data: age, gender, nationality, region of residence,
marital status, number of children, educational level, working status, smoking status, monthly family income,
and health insurance coverage. Furthermore, participants were asked about their experience with ASD (e.g.,
whether or not they have participated in ASD training, or interacted with an individual with ASD, or attended a
lecture about ASD). In the second and third sections, two validated scales that served the purpose of the study in
measuring the participants’ knowledge and stigma toward ASD were included as follows:

The autism stigma and knowledge questionnaire (ASK-Q)

The ASK-Q is a recently developed tool designed to address many of the measurement challenges found in earlier
ASD knowledge assessments. The ASK-Q was created to have cross-cultural utility, and initial data indicates that
it has strong psychometric properties?>*3. It is a 49-item questionnaire designed to evaluate ASD knowledge
in the categories of diagnosis/symptoms (D/S, 17 items), etiology (ET, 15), and treatment (TR, 13), as well as the
endorsement of stigma (ST, 3). In addition, the statement “I have prior knowledge about autism” was used as a
screening question in the demographic section since it was not designed to be part of the diagnostic analyses.

The Diagnosis/Symptoms subsection included 17 statements that describe symptoms of ASD, some based
on the DSM-V definition and others pertaining to common misconceptions. This subsection was used to
assess participants’ understanding of the characteristics of autism. Some statements included in this section
are: “Children with autism do not enjoy the presence of others,” “Many children with autism show the need for
routines and sameness,” and “Many children with autism have difficulty using everyday language to communicate
their needs”

The Etiology subsection included 15 statements that describe the source of ASD, some scientifically based
and some misconceptions. Items in this subsection included, for example: “Vaccines cause autism,” “Autism
occurs more commonly among higher socioeconomic and educational levels,” and “Autism affects people of all
races and ethnicities.”

The Treatment subsection included 13 items; some described evidence-based treatment, while others
addressed non-evidence-based treatments. Items in this subsection included, for instance: “Children with autism

» «

are never too old to benefit from treatment,” “Behavior therapy is an intervention most likely to be effective for
children with autism,” and “Children with autism can grow up to live independently.”?>.

The ASK-Q examines the endorsement of autism stigma through a fourth subscale that assesses participants’
endorsement of misinformation about autism. The stigma-related questions are integrated into the other
three subscales as a secondary construct®®. For instance, the question “Autism is preventable” evaluates both
participants’ understanding of etiology and their endorsement of stigma. Similarly, other items assessing stigma
endorsement, such as “All children with autism usually have problems with aggression” and “Most children
with autism are extremely impaired and cannot live independently as adults,” also simultaneously evaluate
participants’ knowledge of autism diagnosis/symptoms and treatment, respectively.

For each item, participants were asked to respond by signifying “agree” if the statement does describe ASD
or individuals with ASD, “disagree” if the statement does not describe ASD or an individual with ASD, or “don’t
know”” Items were scored as either correct or incorrect. Given the need for dichotomous answer choices in our
method of analysis, the “don’t know” answer choice on the ASK-Q was coded as incorrect (whether the correct
answer was “agree” or “disagree). The reason was that if participants selected “don’t know;” it was an indirect way
of assessing that they did not know the correct answer.

Scientific Reports |

(2025) 15:11680 | https://doi.org/10.1038/s41598-025-96858-y nature portfolio


http://www.nature.com/scientificreports

www.nature.com/scientificreports/

Cutoff scores were determined for each knowledge subscale distinguishing between adequate and inadequate
knowledge, and ranges were as follows: in the D/S subdomain, 0-10 (inadequate) and 11-17 (adequate); for ET,
0-10 (inadequate) and 11-15 (adequate); for TR, 0-9 (inadequate) and 10-13 (adequate). Regarding the ST
subdomain, 0-2 indicated that the participant endorsed stigma, while those scoring 3-7 were categorized as not
endorsing stigma®>*©47-%, The Cronbach’s alpha for the ASK-Q in this study was 0.818.

The autism social distance scale

The third section of the questionnaire included the Autism Social Distance Scale, adapted by Gillespie-Lynch
and colleagues from the Bogardus Social Distance Scale, which was initially used to examine the social distance
from non-clinical outgroups, such as racial minorities®!.

Participants were asked to read six questions and rate how likely they would be to engage in certain activities
with individuals with autism. The questions included scenarios such as “How willing would you be to move
next door to someone with autism?” and “How willing would you be to marry or date a person with autism?”
Each statement was rated on a 4-point Likert scale, reflecting varying degrees of willingness toward the social
distance items. Scoring was as follows: 4 (definitely unwilling), 3 (somewhat unwilling), 2 (somewhat willing), 1
(definitely willing). Hence, total scores spanned 6 to 24, with higher scores indicating greater social distance and,
by extension, increased stigma. In this study, the Cronbach’s alpha value was 0.771.

Statistical analysis
All analyses were performed using IBM’s Statistical Package for the Social Sciences (SPSS) version 26.0 (IBM,
Inc., Chicago, IL). Cronbach’s alpha was calculated for the reliability analysis of all scales.

A descriptive analysis was performed using absolute frequencies and percentages for categorical variables
and means and standard deviations (SD) for quantitative measures. The sample was normally distributed, as
checked by visual inspection of the histogram, and skewness and kurtosis were below |1.96|. The multicollinearity
was checked by using the Variance Inflation Factor (VIF). VIF <5: The variable has low multicollinearity (no
significant issue).

In order to answer the objective of the study, the ASK-Q total scale, and subscales included in the stigma
scale were considered as dependent variables. In addition, to reply to the secondary objective we have considered
the autism social distance scale as a dependent variable. The sociodemographic variables were considered as
independent variables.

Student’s t-test or ANOVA F tests were used for the associations of ASK-Q total score, subscales, and autism
social distance scale (continuous variables) with categorical ones. Person correlation was used to test the
association between ASK-Q total score, subscales, and autism social distance scale.

Bonferroni correction was applied for multiple tests; the corrected p-value was obtained by dividing 0.05 by
the number of variables to be tested (=20), yielding a p=0.0025 in the bivariate analysis. All p-values less than
0.0025 were considered as significant.

A multivariate analysis of covariance (MANCOVA) was carried out, taking the Autism Stigma and
Knowledge Questionnaire as the dependent variable. MANCOVA was used to assess the effect of independent
variables (sociodemographic and other characteristics) on multiple dependent variables (ASK-Q total score and
subscales) simultaneously. It takes into account the relationships among the dependent variables, providing a
multivariate perspective.

Also, a hierarchical linear regression analyses were performed using the enter method and taking the autism
social distance scale as the dependent variable. In the first step, the sociodemographic variables were considered
as the independent variables. In the second step, the following variables were added to the model: training
for interacting with individuals with autism, prior knowledge and experience with individuals with Autism.
In the third step, the Autism Stigma and Knowledge Questionnaire total scores were added to the model. The
unstandardized Beta was used to measure the effect of the factors on the dependent variable.

The variables that showed a p-value <0.1 in the bivariate analysis were considered independent variables and
were included in all models to avoid potential confounders. A p-value < 0.05 was considered significant.

Results

Participants’ characteristics and baseline demographics

A total of 949 Lebanese respondents filled out the questionnaire. The mean age of the participants was
32.74+10.93 years. The percentage of males was 49.9% (n=473), while females represented 50.1% (n=476). The
analyzed sample included participants from all Lebanese districts, with the highest proportion being from the
Beqaa area (43.4%, n=412). Moreover, the majority of respondents were married (65.6%, n=623), non-smokers
(65.4%, n=621), did not consume alcohol (97.4%, n=929), and 291 (30.7%) of the participants did not have
children. Only 20.7% (n=196) had a university education level, and 9.8% (n=93) were employed in a health-
related field. A minority of participants declared not having prior knowledge of autism (41.1%, n=370), while
most (66.7%, n=633) did not have any experience with individuals with ASD, 80.2% (n=761) did not attend
any lecture or seminar about autism, and 94.3% (n=2895) did not undergo training for interacting with autistic
members. Supplementary Table S1 provides the detailed sociodemographic characteristics of the participants.

ASK-Q results

Overall, the sample was knowledgeable about the diagnosis and symptoms of ASD, with more than half of
the participants (57.9%, n=549) demonstrating adequate knowledge, with scores falling in the range of 11-17.
For the etiology subdomain, 93.4%(n=887) had inadequate knowledge. Regarding the treatment subdomain,
participants exhibited a lack of knowledge, where 90.4% (n=2858) scored 0-9. Additionally, 83.4% (n=792) did
not endorse stigma, with scores spanning 3-7. Table 1 presents the scoring details.
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ASK-Q Subdomains Score range | Frequency | Percentage (%) | Mean score
Inadequate knowledge (0-10) 400 42.1

Diagnosis/Symptoms 0-17 10.25+3.43
Adequate knowledge (11-17) 549 57.9
Inadequate knowledge (0-10) 887 93.4

Etiology 0-15 7274234
Adequate knowledge (11-15) 63 6.6
Inadequate Knowledge (0-9) 858 90.4

Treatment 0-13 6.94+2.23
Adequate knowledge (9-13) 91 9.6
Endorse stigma (0-2) 158 16.6

Stigma® 0-7 3.77+1.40
Do not endorse stigma (3-7) 792 834

Table 1. Knowledge and stigma endorsement results for survey participants by subdomains. * For the stigma
endorsement subscore, a correct item score is equivalent to not endorsing stigma.

Autism social distance scale results

The mean autism social distance total score was 13.73 + 3.56 with a median of 14 and a range between 6 and 24.
Six questions constitute the scale rated on a 4-point Likert scale with a minimum of 1 and maximum 4. The item
about Marry/date oneself had the highest score with a mean of 3.15+0.99 and the lowest item was for spend an
evening socializing 1.80+0.73 (Supplementary table S2).

Bivariate analysis

Supplementary table S3 presents the bivariate analysis, taking the Autism Social Distance Scale and the Autism
Stigma and Knowledge Questionnaire (ASK-Q scale) as the dependent variables. When considering the ASK-Q
scale total score as the dependent variable, the results showed a significantly higher mean knowledge score
among males, those working in a health-related job, having a high-income level, having previously attended
any lecture or seminar about autism, having an experience with individuals with autism, having a friend or
acquaintance with autism, and declaring no prior knowledge of autism. In addition, a significantly older age was
related to poor knowledge, while a higher number of children was associated with better knowledge. Almost the
same results were found in the knowledge subscales.

Regarding the autism social distance scale, significantly higher mean scale scores were found among non-
single participants, those with an intermediate income, those who did not attend any lecture or seminar about
autism, and those who declared no prior knowledge of autism. In addition, older age and number of children
were associated with significantly higher social distance scores.

All ASK-Q scale subscores were intercorrelated and correlated with the total ASK-Q scale. The correlation
coeflicients varied between moderate correlation r=0.481, p <0.001 (for the stigma total score and the diagnosis/
symptom total score) and strong correlation r=0.877, p<0.001 (for the ASK-Q total score and the diagnosis/
symptom subscore). Moreover, a significant positive moderate to strong correlation was found between ASK-Q
total score and subscores (p <0.001 for all). As for the correlation between social distance and the ASK-Q total
score and subscores, a negative weak correlation was found except for the etiology subscore where a positive
weak correlation was found (r=0.004, p=0.044) (Table S4).

Multivariable analysis

A multivariate analysis (MANCOVA) was conducted, taking the ASK-Q total score and subscales as the
dependent variables. When considering the ASK-Q total score and subscales (etiology and treatment) and the
stigma scale as the dependent variables, the results showed that having prior knowledge of autism (Beta=1.386,
95% Confidence interval (CI) 0.30-2.46, partial n? = 2.46) was significantly associated with better knowledge
(higher knowledge scale and higher etiology and treatment subscales) and higher stigma. Considering the
diagnosis subscale as the dependent variable, the results showed that having an experience with individuals
with ASD (Beta=0.89, 95% CI 0.10-1.67, partial n? = 0.007), having a family/friend relationship with autistic
people (Beta=1.36, 95% CI 0.49-2.24, partial n* = 0.013) were significantly associated with better knowledge of
diagnosis (Table S5).

However, the female gender and older age were significantly associated with lower knowledge and stigma. A
detailed association of the independent variables with the dependent variables is shown in Table 2.

When considering the autism social distance scale as the dependent variable, the results showed that a high
number of children (Beta=0.41) and a low family income (Beta = — 1.03) were significantly associated with high
social distance (Table 3, Model 1).

When adding the variables related to the experience and prior knowledge with someone with autism the
results showed that being a smoker (Beta=0.50), high number of children (Beta=0.36) and having an experience
with individuals with autism (Beta=0.87) were significantly associated with high social distance. However, a
high family income (Beta = — 0.89) and prior knowledge (Beta = — 0.72) were significantly associated with low
social distance (Table 3, Model 2).

By adding the ASK-Q total score in the third model the results showed that a high knowledge (Beta = — 0.06)
was significantly associated with lower social distance (Table 3, Model 3).
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Confidence
interval
Beta P-value | Lower | Upper | Partial eta squared

The autism stigma and knowledge questionnaire total score
Gender (female vs. male*) -2.071 | <0.001 |-3.141 | - 1.002 | 0.020
Marital status (married vs. single*) -1.983 | 0.003 -3.295 | —0.672 | 0.012
Alcohol (No vs. Yes*) 2.703 0.172 -1.179 | 6.585 0.003
Income (Intermediate vs. low*) 2.642 <0.001 | 1.529 3.754 0.030
Income (High vs. low*) 2.479 0.011 0.571 4.387 0.009
Health insurance (No vs. Yes*) 1.365 0.028 0.148 2.583 0.007
Previously attended any lecture or seminar about autism (No vs. Yes*) —-1.385 | 0.074 —2.906 |0.136 0.005
Had training for interacting with individuals with autism (No vs. Yes*) 1.675 0.204 -0.913 | 4.262 0.002
Experience with individuals with autism spectrum disorder (ASD) (Yes vs. No*) 1.430 0.079 -0.167 |3.027 0.004
Prior knowledge of autism (Yes vs. No*) 1.386 0.012 0.304 2.468 0.009
Closest approximation of relationship with autistic people (Friend vs. no experience*) 1.134 0.318 -1.096 | 3.363 0.001
Closest approximation of relationship with autistic people (Family friend vs. no experience*) | 1.611 0.074 -0.157 | 3.379 0.005
Age -0.216 | <0.001 |-0.273 | -0.159 | 0.073
Number of children 1.761 <0.001 |1.293 |2.229 |0.072
Stigma total score
Gender (female vs. male*) -0.476 | <0.001 | -0.700 | —0.252 | 0.024
Marital status (married vs. single*) —-0.388 | 0.006 -0.662 | —0.113 | 0.011
Alcohol (No vs. Yes*) 0.278 0.503 -0.536 | 1.092 0.001
Income (Intermediate vs. low*) 0.546 <0.001 |0.313 0.779 0.029
Income (High vs. low*) —-0.178 |0.383 -0.578 |0.222 0.001
Health insurance (No vs. Yes*) 0.066 0.612 -0.189 |0.321 0.0001
Previously attended any lecture or seminar about autism (No vs. Yes*) —-0.088 | 0.588 —-0.407 | 0.231 0.0001
Had training for interacting with individuals with autism (No vs. Yes*) —-0.144 | 0.603 —0.686 |0.399 0.0001
Experience with individuals with autism spectrum disorder (ASD) (Yes vs. No*) 0.014 0.936 -0.321 | 0.348 0.0001
Prior knowledge of autism (Yes vs. No*) 0.266 0.022 0.039 0.493 0.008
Closest approximation of relationship with autistic people (Friend vs. no experience*) -0.123 | 0.607 —-0.590 | 0.345 0.0001
Closest approximation of relationship with autistic people (Family friend vs. no experience*) | 0.141 0.454 -0.229 | 0.512 0.001
Age -0.029 | <0.001 | -0.041 | -0.017 | 0.032
Number of children 0.139 0.006 0.041 0.237 0.011

Table 2. Multivariable analysis of covariance (MANCOVA). *Reference group. The bold font is used to

indicate statistically significant values.

Discussion

This study offers a comprehensive description of public knowledge and stigma toward ASD, providing an
overview of its current state among the Lebanese population. The main findings revealed adequate public
knowledge of ASD diagnosis and symptoms, limited knowledge of its etiology and treatment, and a low stigma
toward ASD among most participants.

ASD knowledge and socio-demographics

The study found that only 20% of the participants had a university education, with half being unemployed. In
rural areas of Lebanon, access to higher education, employment, and family income opportunities is limited.
Given that 43% of the sample was from the Beqaa, a rural area in Lebanon, with limited services for conditions
like ASD, low education, unemployment, and low income were expected factors. All these conditions may
explain the inadequate knowledge of ASD’ etiology and treatment, as public understanding of ASD varies
significantly across different populations and regions2. A similar pattern was observed in another study, where
ASD treatment options varied according to parent’s income, education, and location®.

Older age was linked to lower ASD knowledge across all categories (general knowledge, diagnosis, and
etiology), consistent with recent findings*!. Females in our study had lower autism knowledge, contrasting with
findings from another study where women demonstrated higher levels of knowledge™. Cultural norms, societal
expectations, educational disparities, and varying access to information may explain gender differences in ASD
knowledge?®>>. While females in our study showed lower general ASD knowledge, including diagnosis and
etiology, no gender difference was found in treatment knowledge. Future research should further explore these
factors to better understand gender-specific knowledge gaps.

Contrary to existing literature, lack of health insurance was linked to higher ASD knowledge. This unusual
finding may be due to other factors, such as community outreach or educational programs targeting lower
socioeconomic groups®*->%, Further research is needed to explore this relationship.
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‘ U-Beta ‘ S-Beta ‘ P-value ‘ Lower confidence interval | Higher confidence interval | VIF

Model 1 considering the sociodemographic variables as the independent variables®

Marital status (married vs single*) -0.192 | —0.026 0.544 | -0.814 0.430 1.763
Gender (female vs male*) 0.040 0.006 0.872 | —0.443 0.522 1.176
Education (university vs school*) 0.320 0.036 0.303 | —0.290 0.929 1.231
Family income per month (high vs. low*) -1.033 | —-0.098 | 0.011 | —1.829 -0.238 1.463
Drinking alcohol (yes vs no*) 0.516 0.023 0.483 | —0.926 1.957 1.057
Smoking (yes vs no*) 0.483 0.064 | 0.057 | -0.014 0.979 1.126
Number of children 0.415 0.191 <.001 0.187 0.643 2.817
Model 2 Adding to the sociodemographic characteristics’ variables related to training and prior knowledge with individuals with autism®

Marital status (married vs single*) —-0.266 | —0.035 0.398 | —0.883 0.351 1.769
Gender (female vs male*) 0.143 0.020 0.570 | —0.352 0.638 1.262
Education (university vs school*) 0.441 0.050 0.158 | —0.171 1.054 1.268
Family income per month (high vs. low*) —-0.899 | -0.085 0.029 | -1.704 -0.095 1.525
Drinking alcohol (yes vs no*) 0.154 0.007 0.835 | —1.300 1.607 1.096
Smoking (yes vs no*) 0.508 | 0.068 | 0.045 0.012 1.004 1.148
Number of children 0.362 0.167 0.002 0.134 0.590 2.870
Undergone training for interacting with individuals with autism (yes vs no*) 0.911 0.059 0.091 | —0.145 1.968 1.237
Prior knowledge (yes vs no*) -0.723 | -0.100 | 0.006 | —1.239 -0.207 1.327
Experience with individuals with autism (yes vs No*) 0.871 0.107 | 0.002 0.318 1.424 1.203

with autism®

Model 3 Adding the knowledge total score to the sociodemographic characteristics’ variables and variables related to training and prior knowledge with individuals

Marital status (married vs single*) -.0352 | -.047 0.261 | -0.967 0.262 1.779
Gender (female vs male*) 0.043 0.006 0.865 | —0.452 0.537 1.277
Education (university vs school*) 0.457 0.052 0.141 | -0.151 1.066 1.268
Family income per month (high vs. low*) -0.778 | -0.074 0.057 | —1.580 0.024 1.535
Drinking alcohol (yes vs no*) 0.242 0.011 0.743 | —-1.203 1.686 1.097
Smoking (yes vs no*) 0.538 0.072 0.033 0.045 1.031 1.149
Number of children 0.456 0.209 <.001 0.224 0.688 3.011
Undergone training for interacting with individuals with autism (yes vs no*) 0.993 0.065 0.064 | —0.058 2.043 1.239
Prior knowledge (yes vs no*) -0.626 | —0.086 | 0.017 | —1.141 -0.111 1.341
Experience with individuals with autism (yes vs no*) 1.011 0.124 | <0.001 0.457 1.565 1.225
The autism stigma and knowledge questionnaire total score -0.064 | —0.127 | <0.001 | —0.099 -0.030 1.223

Table 3. Multivariable hierarchical linear regression analysis taking the autism social distance scale as the
dependent variable. *Variables entered in the model: marital status, gender, education level, family monthly
income, drinking alcohol, smoking, occupation level, having a health insurance, age and number of children.
bVariables entered in the model: marital status, gender, education level, family monthly income, drinking
alcohol, smoking, occupation level, having a health insurance, age, number of children, previously attended
any lecture or seminar about autism, undergone training for interacting with individuals with autism and
prior knowledge of autism. “Variables entered in the model: marital status, gender, education level, family
monthly income, drinking alcohol, smoking, occupation level, having health insurance, age, number of
children, previously attended any lecture or seminar about autism, undergone training for interacting with
individuals with autism and prior knowledge of autism and knowledge total score. *Reference group. U-Beta,
unstandardized beta; S-Beta, standardized beta; VIE variance inflation factor. The bold font is used to indicate
statistically significant values.

ASD knowledge findings compared to previous studies

In this study, more than half of the participants had adequate knowledge of ASD diagnosis and symptoms, but
few had an understanding of its etiology and treatment, similar to findings in studies from various regions,
including Australia, Africa, and Saudi Arabia®>%%%_ In fact, ASD is a complex condition, and understanding
its causes and treatment is still evolving. Limited media coverage, misinformation, and a focus on diagnosis
over causes or treatment contribute to knowledge gaps. Therefore, participants’ knowledge reflects scientific
uncertainty on ASD, not a lack of awareness.

Our results align with previous studies, showing a higher autism knowledge among healthcare workers®!, those
who attended autism-related lectures®?, interacted with individuals with autism®-%, or had prior knowledge of
the condition®®®’. Additionally, parents with more children tended to have greater autism knowledge, likely due
to increased concern about health issues affecting their children’s well-being?.

Not drinking alcohol was associated with higher ASD diagnosis knowledge in our sample. This may relate
to a study showing autistic individuals are less likely to consume alcohol excessively®®, suggesting that those
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with better ASD knowledge may also recognize alcohol’s harmful effects®. It should be noted that only 3% of
our sample consumed alcohol, with its use less common in some regions of Lebanon such as Bekaa, South, and
North due to cultural and religious factors. This regional disparity may bias our results, necessitating further
investigation for broader generalizability.

Unexpectedly, working in a non-health-related setting was linked to higher ASD treatment knowledge,
possibly due to sample bias, as half of the participants were unemployed and only 9% worked in healthcare.
Health professionals typically have better ASD knowledge®!.

ASD stigma results compared to previous studies

This study found a low prevalence of stigma toward ASD, with most participants (83.4%) showing no stigma, in
contrast to a previous survey where only 43.4% had no stigma toward ASD*. The low stigma in our study may
reflect increased awareness and acceptance of neurodiversity, driven by advocacy efforts, media representation,
and shifting public attitudes. However, stigma varies across cultures and subgroups, and our sample may not
fully capture these differences.

On the other hand, being a female was associated with a lower stigma toward autism, which is coherent with
previous findings, where females had less stigmatized views about autism*>47°, and higher levels of acceptance
with a more positive attitude towards autistic people’®. Moreover, the lack of knowledge about autism, being
married, older age, having a higher number of children, and having a moderate income were associated with
higher autism social distance and stigma, supporting the findings of a recent narrative review on stigma and
ASD3!. A conceptual framework such as the Health Belief Model can further help explain the dynamics of ASD
sigma in our study by highlighting how individuals’ perceptions shape their attitudes toward ASD®*¢!.,

Limitations and strengths of the study

This study has limitations, including the inability to make causal inferences due to its cross-sectional design,
and potential sampling errors from snowball/convenient sampling, which may have caused over- or under-
representation of certain groups based on socioeconomic, cultural, and regional factors. Thus, we acknowledge
that the sample may not be fully representative of the broader Lebanese population, but we believe it still provides
valuable insights into ASD knowledge and stigma assessment in Lebanon. Online surveys may have introduced
selection bias and excluded certain demographic groups. Participants with connections to individuals with
autism might have been over-represented. Additionally, limited access to reliable internet or insufficient digital
literacy could have limited participation from some segments of the population. Moreover, some participants
may have possibly renounced to participation in the survey due to a lack of knowledge about the topic. These
factors could affect generalizability but do not impact the study’s associations. Furthermore, while the ASK-Q
was designed for cross-cultural use, its validation in the specific Lebanese context was not formally conducted
in this study. Future research should focus on validating the tool across diverse Lebanese subpopulations to
ensure cultural appropriateness and accuracy. Despite these limitations, the study is the first in Lebanon to
comprehensively assess public knowledge and stigma surrounding ASD, supported by a large sample size that
enhances the reliability of the findings. Future research should use a more balanced and representative sample to
improve generalizability and inform effective interventions.

Conclusion

The present study revealed that while the public has a reasonable understanding of the diagnosis and symptoms
of ASD, knowledge about its etiology and treatment remains limited. Furthermore, most participants did
not express stigma toward individuals with ASD, which suggests that, at least at a broad societal level, there
is an openness and acceptance toward these individuals. These findings offer valuable insights that can guide
the development of targeted social interventions, public awareness campaigns, and educational programs or
national policies.

To address autism knowledge gaps and stigma in Lebanon, public awareness campaigns should focus on ASD
etiology and treatment, especially in low-income and rural areas. Healthcare workers should receive specialized
training, and schools should integrate ASD education into their curriculum and provide support to students
affected by the condition and their families. Low-income families should advocate for policies promoting early
screening and better healthcare.

To conclude, future research should build on this study’s findings and address gaps in ASD awareness and
stigma among the Lebanese population by mainly focusing on exploring how cultural and regional factors
influence stigma and awareness of this condition, particularly in diverse subgroups, to develop tailored
interventions and support strategies.

Data availability
The datasets used and/or analyzed during the current study are available from the corresponding author on
reasonable request.
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