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Abstract: The daily functioning and overall well-being of people with ASD depends largely on
understanding how the wider public views ASD. Indeed, an increased level of ASD knowledge
in the general population may result in earlier diagnosis, earlier intervention, and better overall
outcomes. The present study aimed to examine the current state of ASD knowledge, beliefs, and
sources of information in a Lebanese general population sample, to identify the factors that could
influence this knowledge. A total of 500 participants were involved in this cross-sectional study,
which was conducted in Lebanon between May 2022 and August 2022 using the Autism Spectrum
Knowledge scale, General Population version (ASKSG). Overall, the participants’ understanding
of autism spectrum disorder was low, with a mean score of 13.8 (6.69) out of 32, or 43.1%. The
highest knowledge score was found for items related to knowledge of the symptoms and associated
behaviors (52%). However, the level of knowledge regarding the etiology and prevalence, assess-
ment and diagnosis, treatment, outcomes, and prognosis of the disease was low (29%, 39.2%, 46%,
and 43.4%, respectively). Moreover, age, gender, place of residence, sources of information, and
ASD case were all statistically significant predictors of ASD knowledge (p < 0.001, p < 0.001, and
p = 0.012, p < 0.001, p < 0.001, respectively). The general public in Lebanon perceive a lack of
awareness and insufficient knowledge regarding ASD. This results in delayed identification and
intervention, leading to unsatisfactory outcomes in patients. Raising awareness about autism among
parents, teachers, and healthcare professionals should be a top priority.

Keywords: Autism Spectrum Disorder (ASD); autism knowledge; public awareness; general population

1. Introduction

Autism Spectrum Disorder (ASD), a lifelong neurodevelopmental disorder, has now
become a pre-eminent public health concern. It is characterized by persistent deficits in
social communication and social interaction, as well as the presence of restricted, repetitive
patterns of behavior and interests [1].

The number of ASD patients has dramatically increased over time, with a higher
prevalence in boys than girls [2]. There are several potential explanations for this increased
prevalence, including improvement in diagnostic criteria, better identification and screen-
ing methods, better access to healthcare, and increased awareness among parents and
clinicians [3]. Current estimates indicate that 1 in 100 children is diagnosed with ASD
around the world [4]. However, this prevalence is substantially higher in Lebanon, where
it is estimated to affect between 49 and 513 children per 10,000 across all Lebanese re-
gions [5]. This rise suggests that many people are likely to interact with autistic individuals.
Therefore, people must be well-informed, since ignorance increases the risk of misdiagno-
sis, which makes a child more challenging and therapy-resistant [6]. Hence, it is crucial
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that the general public have accurate knowledge regarding ASD, since awareness and
understanding could lead to early detection and diagnosis of this disorder [7].

Managing autistic children involves the implementation of individualized programs
which include behavioral, educational, and psychological interventions. Early access to
these ASD interventions depends on the early identification of this disorder and plays
a considerable role in outcomes and the improvement in the behavior in the child [8].
Indeed, several studies have shown that early interventions in ASD are linked to significant
improvements in cognition, language, and adaptive behavior [9,10].

Parents and teachers have been the main focus of much recent research concerning
knowledge and attitudes towards ASD [6,11]. However, limited research has been con-
ducted on the general population’s knowledge of ASD, especially in Lebanon. Golson et al.
(2022) assessed the level of autism knowledge among a general population sample in the
United States and found that participants in the study were more knowledgeable about
the symptoms and behaviors associated with autism than the etiology, prevalence, and
assessment procedures [12]. Another study conducted by Alyami et al. (2022) determined
the general awareness regarding ASD in Saudi Arabia and assessed variables associated
with an accurate understanding of ASD. Overall, the participants showed a weak level of
knowledge about ASD, with a mean score of 5.9. Furthermore, participants were more
aware about the symptoms and behavior of ASD children, whereas they had a moderate
to poor level of knowledge about ASD treatment and etiology [13]. In sum, these results
highlight the urgent need for increased awareness of ASD in the general population since it
helps in minimizing possible associated social stigma and it is also needed for planning
adequate autism education and awareness campaigns for a better inclusion of the ASD
patients in the society [14].

Therefore, the present study aimed to examine the current state of ASD knowledge,
beliefs, and sources of information in a Lebanese general population sample, to identify the
factors that could influence this knowledge, and finally to determine the gap in awareness
and the lack of information among the general population.

2. Materials and Methods
2.1. Study Design and Recruitment

Our study was cross-sectional and conducted in all districts in Lebanon, targeting
adults aged above 18 years. The number of participants was calculated based on the
formula of Krejcie and Morgan (1970) cited by Goyette (2015), given as follows [15]:

n =
X2NP(1 − P)

d2(N − 1) + X2P(1 − P)
(1)

where n = sample size, X2 = the table value of the chi-squared statistic for one degree of
freedom at the desired 5% level of significance = 3.841, N = the population size, P = the
population proportion (0.5), and d = the degree of significance (0.05).

This gave us a sample of 384. Assuming a 20% nonresponse rate, we increased the
sample size to 480. However, 500 participants were included in this study to get a better
representation of knowledge among the population.

The data collection started in May 2022 and ended in August 2022. Participation in
the research was anonymous and voluntary, with the possibility of withdrawal at any time.
The developed questionnaire was uploaded to Google Forms and distributed using social
media platforms (WhatsApp and Facebook). It was received after completion and then
analyzed statistically. The study description and aims were explained at the beginning of
the questionnaire.

2.2. Data Collection Instrument

The data were collected using a questionnaire developed by our team based on the
findings of available studies on ASD knowledge [12,13]. It was initially developed in
English and subsequently translated into Arabic to ensure that the Lebanese participants
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were able to understand it. A pilot study was conducted on 25 Lebanese adults to assess the
clarity and comprehension of the questionnaire. After the analysis of the pilot study, our
research team revised, updated, and submitted the questionnaire to the ethical committee
of USEK. who reviewed and approved it. The questionnaire consisted of three sections:
socio-demographic characteristics, ASD knowledge, and general beliefs about ASD.

2.2.1. Socio-Demographic Characteristics

Participants were asked to report their gender and age, as well as other information
such as marital status, education level, and where they live.

2.2.2. ASD Knowledge

Participants were asked to report their rate of understanding of ASD and list where
their knowledge came from. They were also asked whether they knew an autistic patient
and whether they were aware of any special centers for children with ASD in Lebanon.
Moreover, they were asked to define ASD.

2.2.3. Beliefs about ASD

The participants were also given the Autism Spectrum Knowledge Scale, General
Population Version (ASKSG), a validated questionnaire specifically designed for the general
population and edited by our team in order to meet the objectives of our study (McClain
et al., 2019). It contains five domains and is comprised of 32 items: (1) etiology and
prevalence (7 items), (2) symptoms and behaviors (12 items), (3) assessment and diagnosis
(5 items), (4) treatment (3 items), and (5) outcomes and prognosis (5 items) [12]. Participants
must answer one of the following options: “true”, “false”, or “don’t know”. Each correct
answer was given a score of 1, or a score of 0 if the response was not provided correctly.
A score of 0 was also given for a response of “don’t know” on the assumption that this
response implies a lack of knowledge about the item. The higher the score, the more
knowledgeable the participant. Therefore, a maximum and minimum total score of 32 and 0,
respectively, is possible when the five domain scores are added together. The items are
included in Table 1.

2.3. Ethical Considerations

The study complied with the ethical standards and guidelines of the Declaration of
Helsinki of 1964 and its later amendments. The Holy Spirit University of Kaslik Ethical
Committee reviewed and approved the study protocol (EC 90010141). This study did not
result in any physical or psychological harm to the participants. Moreover, the credentials
of the participants were kept confidential, and the results of the study were anonymous
and used only for academic purposes.

2.4. Data Analysis

The data for this study were analyzed using SPSS version 20.0 (IBM SPSS Statistics 20).
Descriptive statistics were used to describe the demographic characteristics and the previous
knowledge of ASD of the study population. Individual correct responses for each domain
were counted and displayed using percentages. The percentage of the knowledge score in
each domain and the total score were calculated and categorized using a modified Bloom’s
cut-off, as good if the score was between 75 and 100%, moderate if the score was between
50 and 75%, and low if the score was less than 50% [1]. The knowledge scores of different
participants according to demographic characteristics were compared using the chi-square test.
Multivariable linear regression analysis using all the demographic variables as independent
variables and knowledge score as the outcome variable was conducted to identify predictors
associated with this knowledge. A p-value < 0.05 was considered statistically significant.
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Table 1. Items and their responses.

Item Response

1 Vaccines can cause ASD False

2 ASD is more common among boys than girls True

3 ASD is caused by emotional deprivation from the mother False

4 Children with siblings who have ASD are at a higher risk of
developing the disorder True

5 Advanced maternal age is a risk factor of ASD True

6 Advanced paternal age is a risk factor of ASD True

7 There are no differences in the identification rate of ASD across regional, racial and
ethnic groups False

8 All individuals with ASD have low intellectual quotient (IQ) False

9 Children with ASD may not play with things the way they are intended True

10 Children with ASD may have strict routines or rituals True

11 Individuals with ASD have difficulties interacting socially with others True

12 Individuals with ASD may be uncoordinated or clumsy True

13 Individuals with ASD have difficulties expressing themselves True

14 Symptoms of ASD do not appear before the age of 2 years False

15 Diagnosis of ASD is primarily based on behavioral observations
and parents’ interviews True

16 ASD can only be diagnosed after the age of 4 years False

17 ASD can be diagnosed using brain imaging only False

18 For a diagnosis of ASD, symptoms must be present from early childhood True

19 It is possible for ASD to develop in adulthood False

20 There are no beneficial interventions for individuals with ASD False

21 Restricting certain food (e.g., gluten) and giving supplements (vitamin D,
magnesium. . . ) are an effective intervention for ASD True

22 Social skills (visual support, role-play, video-modelling. . . ) training is an effective
intervention for individuals with ASD True

23 Individuals with ASD can learn to speak True

24 Individuals with ASD have difficulties living and working
independently in adulthood True

25
Up to 70% of individuals with ASD also have an additional mental health such as

anxiety, depression, obsessive-compulsive disorder OCD, attention Deficit
Hyperactivity Disorder ADHD

True

26 All individuals with ASD display aggressive behavior False

27 Individuals with ASD experience sleep disturbances True

28 Individuals with ASD experience feeding problems True

29 Individuals with ASD experience gastrointestinal problems True

30 Individuals with ASD experience epilepsy True

31 After being diagnosed and treated, symptoms of ASD such as delayed language
and movement skills, learning skills remain stable throughout an individual’s life False

32
After being diagnosed and treated, metabolic syndromes such as mitochondrial

disorder, creatine deficiency, purine metabolism disorder remain stable
throughout an individual’s life

False
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3. Results
3.1. Participants’ Demographic Characteristics

A total of 500 participants, with 68.8% female, were involved in the study. The sample
had a variable age distribution, with 53.2% being aged above 35 years. Around half of the
participants were single (47.6%) and half were married (47.4%). Most participants were
educated (77.8% at university level) and lived in Mount Lebanon (68.2%). The demographic
characteristics of the study population are summarized in Table 2.

Table 2. Participants’ demographic characteristics.

Variable N Percentage (%)

Gender

Female 343 68.6

Male 148 29.6

Prefer not to say 9 1.8

Age

18–24 114 22.8

25–34 120 24

35–49 169 33.8

50 and above 97 19.4

Marital status

Single 238 47.6

Married 237 47.4

Divorced 7 1.4

Widowed 12 2.4

Prefer not to say 6 1.2

Highest education level

Primary education 3 0.6

Intermediate education 20 4

Secondary education 84 16.8

Bachelor degree 154 30.8

Master degree 202 40.4

Doctorate 33 6.6

No degree 2 0.4

Prefer not to say 2 0.4

Region of residence

Akkar 4 0.8

North 64 12.8

Baalback 7 1.4

Bekaa 15 3

Mount Lebanon 341 68.2

Beirut 51 10.2

Nabatieh 1 0.2

South 14 2.8

Prefer not to say 3 0.6
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3.2. Perceived Knowledge among Participants and Their Source of Information

When asked if they had heard about ASD, 88.8% responded positively. However,
when asked to rate their degree of knowledge, only 8% felt that they were familiar with
autism. The main source of their information was social media (54.34%) (Figure 1).
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Figure 1. Participants’ sources of information about ASD.

Moreover, 45.8% were aware of specialized centers for children with ASD in Lebanon.
A total of 65.2% stated that they did not know someone who had ASD, while 34.8% knew
someone who had ASD. Among these, 17.14% had a family member with autism, 37.14%
had a friend with autism, and 45.7% had a colleague with autism. Furthermore, 44.8%
defined autism as a behavioral and social disorder, 33.8% as a neurodevelopmental disorder,
15.2% as a psychiatric disorder, and 6.2% as an emotional disorder (Table 3).

Table 3. Perceived knowledge about ASD.

Variable N Percentage (%)

Have you heard about Autism Spectrum Disorder?

Yes 444 88.8

No 56 11.2

If yes, how would you rate your understanding of ASD?

Very little understanding 211 42.2

Some understanding 199 39.8

Very familiar with autism 40 8

Are you aware about any special centers for children with ASD in Lebanon?

Yes 229 45.8

No 271 54.2

Do you know someone who has ASD?

Yes 174 34.8

No 326 65.2
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Table 3. Cont.

Variable N Percentage (%)

If yes, please indicate the relationship

Family member 30 17.14

Friends’ family 65 37.14

Colleagues’ family 80 45.71

How would you define ASD?

Psychiatric disorder 76 15.2

Emotional disorder 31 6.2

Behavioral/social disorder 224 44.8

Neurodevelopmental disorder 169 33.8

3.3. Actual Knowledge about ASD
3.3.1. Current State of ASD Knowledge and Beliefs

Participant knowledge was evaluated in terms of its content area (Table 4). Regard-
ing knowledge of ASD etiology and prevalence, 47.6% endorsed the myth that vaccines
cause ASD. Only 35% agreed that ASD is more common among boys than girls, and
53.2 percent identified that the emotional deprivation of the mother was not a cause of
ASD. Few participants mentioned that advanced paternal or maternal age is a risk factor
for ASD (21% and 11.4%, respectively). Moreover, few participants (17.4%) knew that there
are racial/ethnic/regional disparities in ASD identification, and only 17.4% agreed that
children with siblings who have ASD are at a higher risk of developing the disorder.

Most of the participants (68.8%) disagreed that all individuals with ASD have a
low intellectual quotient (IQ) and 71% mentioned that children with ASD may not play
with things the way they are intended. Most of the participants demonstrated a strong
understanding of the symptoms of ASD: the presence of strict routines or rituals (85.4%), dif-
ficulties interacting socially with others (63.8%), difficulties expressing themselves (72.6%),
difficulties in coordination (78%), and the presence of feeding problems (57.4%). Few of the
participants disagreed that all individuals with ASD display aggressive behaviors and knew
that symptoms of ASD appear before the age of 2 years (16.60% and 20.4%, respectively).
Moreover, a few of the participants indicated that children with ASD experience sleep
disturbances, gastrointestinal problems, and epilepsy (14%, 30%, and 27.4%, respectively).

Of the participants, 65.8% agreed that diagnosis of ASD is primary based on behav-
ioral observations and parents’ interviews, while 42.8% considered that ASD can only be
diagnosed after the age of 4 years. Few participants disagreed that ASD can be diagnosed
using only brain imaging (37.6%) and it can develop in adulthood (10.6%). Only 39.8%
knew that symptoms may occur from early childhood.

Moreover, 41.8% stated that there are beneficial interventions for individuals with
ASD. In fact, most of the participants (79.2%) considered social skills training to be one
of the most effective interventions for these individuals. However, only 16.8% knew that
restricting certain foods and giving supplements was an effective intervention for ASD.

Regarding knowledge of autism outcomes and prognosis, most of the participants
(73.8%) agreed that individuals with ASD can learn to speak and exhibit difficulties living
and working independently in adulthood (51.8%). Half of the participants (56.8%) knew
that individuals with ASD also have additional mental health issues such as anxiety,
depression, obsessive-compulsive disorder (OCD), and attention deficit hyperactivity
disorder (ADHD). Most of the participants were unsure and responded “ I don’t know”
when asked if symptoms of ASD, such as delayed language and movement skills, and
metabolic syndromes such as mitochondrial disorder and creatine deficiency, remain stable
throughout an individual’s life (25% and 11.4%, respectively).
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Table 4. Participants’ responses for knowledge items.

Item True Response
N (%)

False Response
N (%)

Domain 1: Etiology and prevalence

Vaccines can cause ASD 238 (47.6%) 262 (52.4%)
ASD is more common among boys than girls 175 (35.0%) 325 (65.0%)
ASD is caused by emotional deprivation from the mother 266 (53.2%) 234 (46.8%)
Children with siblings who have ASD are at a higher risk of developing the disorder 87 (17.4%) 413 (82.6%)
Advanced maternal age is a risk factor of ASD 105 (21.0%) 395 (79.0%)
Advanced paternal age is a risk factor of ASD 57 (11.4%) 443 (88.6%)
There are no differences in the identification rate of ASD across regional, racial and
ethnic groups 87 (17.4%) 413 (82.6%)

Domain 2: Symptoms and associated behaviors

All individuals with ASD have low intellectual quotient (IQ) 344 (68.8%) 156 (31.2%)
Children with ASD may not play with things the way they are intended 356 (71.2%) 144 (28.8%)
Children with ASD may have strict routines or rituals 427 (85.4%) 73 (14.6%)
Individuals with ASD have difficulties interacting socially with others 319 (63.8%) 181 (36.2%)
Individuals with ASD may be uncoordinated or clumsy 390 (78.0%) 110 (22.0%)
Individuals with ASD have difficulties expressing themselves 363 (72.6%) 137 (27.4%)
Symptoms of ASD do not appear before the age of 2 years 102 (20.4%) 398 (79.6%)
All individuals with ASD display aggressive behavior 83 (16.6%) 417 (83.4%)
Individuals with ASD experience sleep disturbances 70 (14.0%) 430 (86%)
Individuals with ASD experience feeding problems 287 (57.4%) 213 (42.6%)
Individuals with ASD experience gastrointestinal problems 150 (30%) 350 (70%)
Individuals with ASD experience epilepsy 137 (27.4%) 363 (72.6%)

Domain 3: Assessment and diagnosis

Diagnosis of ASD is primarily based on behavioral observations and parents’
interviews 329 (65.8%) 171 (34.2%)

ASD can only be diagnosed after the age of 4 years 214 (42.8%) 286 (57.2%)
ASD can be diagnosed using brain imaging only 188 (37.6%) 312 (62.4%)
For a diagnosis of ASD, symptoms must be present from early childhood 199 (39.8%) 301 (60.2%)
It is possible for ASD to develop in adulthood 53 10.6%) 447 (89.4%)

Domain 4: Treatment

There are no beneficial interventions for individuals with ASD 209 (41.8%) 291 (58.2%)
Restricting certain food (e.g., gluten) and giving supplements (vitamin D,
magnesium. . . ) are an effective intervention for ASD 84 (16.8%) 416 (83.2%)

Social skills (visual support, role-play, video-modelling. . . ) training is an effective
intervention for individuals with ASD 396 (79.2%) 104 (20.8%)

Domain 5: Outcomes and prognosis

Individuals with ASD can learn to speak 369 (73.8%) 131 (26.2%)
Individuals with ASD have difficulties living and working independently in adulthood 259 (51.8%) 241 (48.2%)
Up to 70% of individuals with ASD also have an additional mental health such as
anxiety, depression, obsessive-compulsive disorder OCD, attention Deficit
Hyperactivity Disorder ADHD

284 (56.8%) 216 (43.2%)

After being diagnosed and treated, symptoms of ASD such as delayed language
and movement skills, learning skills remain stable throughout an individual’s life 125 (25%) 375 (75%)

After being diagnosed and treated, metabolic syndromes such as mitochondrial
disorder, creatine deficiency, purine metabolism disorder remain stable
throughout an individual’s life

57 (11.4%) 443 (88.6%)

3.3.2. Participants’ Knowledge Score and Their Predictors
Total Scores and Subscales

The mean score on the questionnaire across all participants was 13.8 (SD = 6.69),
indicating overall low-level knowledge about autism spectrum disorder. The highest
knowledge score was found for items related to knowledge of the symptoms and associated
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behaviors (52%). However, the level of knowledge regarding the etiology and prevalence,
assessment and diagnosis, treatment, and outcomes and prognosis of the disease was low
(29%, 39.2%, 46%, and 43.4%, respectively), (Table 5) and (Figure 2).

Table 5. Scores overall and subscales.

Scale Number of Items Mean (SD) Percentage (%) Level of Knowledge

Knowledge about etiology
and prevalence 7 2.03 (1.63) 29 Poor

Knowledge about symptoms
and associated behaviors 12 6.24 (2.91) 52 Moderate

Knowledge about assessment
and diagnosis 5 1.96 (1.42) 39.2 Poor

Knowledge about treatment 3 1.38 (0.858) 26 Poor
Knowledge about outcomes

and prognosis 5 2.17 (1.35) 43.4 Poor

Total score for all items 32 13.8 (6.69) 43.1 Poor
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Figure 2. Participant’s knowledge score. Knowledge score < 50% = poor knowledge, 50–75%
score = moderate knowledge, >75% score = good knowledge.

Factors Associated with ASD Knowledge

To determine the factors that influence ASD knowledge, the autism knowledge score
was stratified by demographic characteristics (age, gender, marital status, region of res-
idence, and highest education level) as shown in Table 6. Knowledge scores differed
significantly by gender (p < 0.001), age group (p = 0.012), and region of residence (p = 0.026).
In fact, more participants in the 25–34 years age group showed a good understanding of
ASD compared to the other age groups; females showed a good understanding of ASD
compared to males; and participants living in Beirut had significantly more knowledge
of ASD compared to those of other regions. Moreover, our study found that there was a
significant difference in knowledge between people who had a colleague with autism and
those without (p < 0.001), and a significant difference was found between ASD knowledge
and social media (p < 0.001), Table 6.
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Table 6. Comparison of knowledge scores according to socio-demographic variables.

Variables

Knowledge

Poor Knowledge Moderate Knowledge Good Knowledge

N (%) N (%) N (%)

Gender

Female 170 (34%) 75 (15%) 98 (19.6%)

Male 111 (22.2%) 15 (3%) 22 (4.4%)

Prefer not to say 6 (1.2%) 2 (4.6%) 1 (0.2%)

p-value <0.001 *

Age

18–24 64 (12.8%) 19 (3.65%) 31 (6.2%)

25–34 55 (11%) 23 (4.6%) 42 (8.4%)

35–49 103 (20.6%) 35 (7%) 31 (6.2%)

50 and above 65 (13%) 15 (3%) 17 (3.4%)

p-value 0.012 *

Marital status

Single 138 (27%) 41 (8.2%) 59 (11.8%)

Married 133 (26.6%) 45 (9%) 59 (11.8%)

Divorced 5 (1%) 2 (0.4%) 0 (0%)

Widowed 9 (1.8%) 1 (0.2%) 2 (0.4%)

Prefer not to say 2 (0.4%) 3 (0.6%) 1 (0.2%)

p-value 0.404

Region of residence

North 1 (0.2%) 1 (0.2%) 2 (0.4%)

Baalback 27 (5.4%) 10 (2%) 27 (5.4%)

Bekaa 5 (1%) 1 (0.2%) 1 (0.2%)

Mount Lebanon 12 (2.4%) 1 (0.2%) 2 (0.4%)

Beirut 205 (41%) 66 (13.2%) 73 (14.6%)

Nabatieh 32 (6.4%) 8 (1.6%) 11 (2.2%)

South 0 (0%) 0 (0%) 1 (0.2%)

Prefer not to say 5 (1%) 5 (1%) 4 (0.8%)

p-value 0.026 *

Highest education level

Primary education 2 (0.4%) 1 (0.2%) 0 (0%)

Intermediate education 14 (2.8%) 4 (0.8%) 2 (0.4%)

Secondary education 58 (11.6%) 13 (2.6%) 13 (2.6%)

Bachelor degree 90 (18%) 23 (4.6%) 41 (8.2%)

Master degree 110 (22%) 44 (8.8%) 48 (9.6%)

Doctorate 11 (2.2%) 7 (1.4%) 15 (3%)

No degree 1 (0.2%) 0 (0%) 1 (0.2%)

Prefer not to say 1 (0.2%) 0 (0%) 1 (0.2%)

p-value 0.062

ASD case

Family’s member 8 (1.6%) 7 (1.4%) 15 (3%)

Friends’ member 27 (5.4%) 15 (3%) 23 (4.6%)

Colleagues’ member 31 (6.2%) 17 (3.4%) 32 (6.4%)

p-value <0.001 *
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Table 6. Cont.

Variables

Knowledge

Poor Knowledge Moderate Knowledge Good Knowledge

N (%) N (%) N (%)

Source of information

Personal experience 51 (10.2%) 20 (4%) 41 (8.2%)

School 22 (4.4%) 9 (1.8%) 11 (2.2%)

Media 153 (30.6%) 47 (9.4%) 44 (8.8%)

Books 5 (1%) 5 (1%) 3 (0.6%)

Workshops 0 (0%) 2 (0.4%) 7 (1.4%)

Doctor 2 (0.4%) 3 (0.6%) 10 (2%)

other 5 (1%) 4 (0.8%) 5 (1%)

p-value <0.001 *

* p-value < 0.05.

Five socio-demographic variables (gender, age, region of residence, source of infor-
mation, and known ASD case) showed a significant association with the respondents’
knowledge using univariate logistic regression. These five variables were analyzed us-
ing a multivariate logistic regression to determine their independent influence on ASD
knowledge; Table 7.

Table 7. Multiple linear regression with ASD knowledge as the dependent variable.

Independent Variables p-Value
95% Confidence Intervals

Lower Limit Upper Limit

Age 0.000 −3.973 −1.753

Gender 0.012 −1.236 −0.156

Region of residence 0.026 −0.942 −0.062

ASD case 0.000 −2.450 −1.202

Source of information 0.002 −0.712 −0.153

Age, gender, region of residence, source of information, and ASD case were all statisti-
cally significant predictors of ASD knowledge (p < 0.001, p < 0.001, and p = 0.012, p < 0.001,
p < 0.001, respectively).

4. Discussion

To the best of our knowledge, this study is the first to examine the current state of
ASD knowledge and beliefs in the Lebanese general population. The daily functioning and
overall well-being of people with ASD depends largely on understanding how the wider
public views ASD. Indeed, an increased level of ASD knowledge in the general population
may result in earlier diagnosis, earlier intervention, and better overall outcomes.

In our study, the vast majority of the study participants reported that they had prior
knowledge about autism spectrum disorder; however, wide gaps were identified in their
perceived knowledge. This confirmed the findings of a previous Australian study, which
found that despite having heard about ASD, participants had a poor understanding of the
disorder and had many misconceptions about it [2]. Moreover, participants showed a low
level of knowledge about ASD. The highest knowledge score was found for items related
to symptoms and associated behaviors. However, the level of knowledge about the cause,
prevalence, diagnosis, outcomes, and treatment of this disorder was low. These findings
contrast with a previous study conducted in the United States, which found that most
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participants demonstrated the most knowledge regarding the symptoms and behaviors
associated with autism [3]. Participants answered an average proportion of 64.3% of items
correctly on the ASKSG, but in this study the proportion was lower (43.1%) [12]. In a
previous study conducted in Saudi Arabia, the participants had a poor understanding
of the disorder and many misconceptions about it. There was a knowledge gap in the
community regarding ASD, particularly among males, which is similar to the results of
this study [13]. Knowing the risk factors for ASD is important to reduce the chances
of having a child with this disorder. In fact, it is proposed that several environmental
factors could contribute to the development of this disorder. Among these have been
suggested advanced maternal age (35 years), maternal chronic hypertension, pre-eclampsia,
gestational hypertension, and being overweight before or during pregnancy [16]. A case-
control study, conducted between 2015 and 2020 in the Lebanese population, shed light
on risk and protective factors associated with ASD. In this study, consanguinity, a familial
history of ASD and attention deficit hyperactivity disorder (ADHD), and maternal stress
during pregnancy were identified as risk factors associated with ASD [17]. Moreover, early
detection of the disorder can significantly improve the quality of life of individuals with
ASD as well as that of their caregivers and families [9].

Social media was the most popular source of knowledge about ASD among our partic-
ipants, followed by personal experience, books, doctors, and other sources. Social media is
becoming a valuable platform for facilitating knowledge sharing and communication [18].
For example, films are being used for educational and entertaining purposes. One study
conducted by Conn et al. (2012) assessed the impact of 23 Hollywood films that portray
autism spectrum disorders on public understanding as well as on medical students and
psychiatric trainees. They found that these films provide the best opportunity for medical
education and improvement in public awareness [19]. At the same time, there are rising
concerns that these social media platforms are spreading inaccurate or misleading health
information. Indeed, misinformation about health is prevalent on social media, and is
frequently defined as information that disputes the findings of experts in the field [20]. As
a result, information seekers must search for medical information from reliable resources
such as the WHO or the Centers for Disease Control (CDC) [21].

Furthermore, we found that females had the highest percentages of accurate responses.
In fact, studies that evaluated knowledge by gender indicated that females are more
knowledgeable about ASD than males. One possible explanation for this is that females are
more interested in studying diseases than males [14,22]. A previous study that examined
the knowledge about ASD in China reported that gender and socioeconomic status were
important variables that had an influence on ASD knowledge [23]. Moreover, our results
showed that there was a significant difference in knowledge between people who had a
colleague with autism and those without. This finding is consistent with earlier research.
According to earlier studies, participants who directly interacted with people with ASD
knew more since they had more experience [24].

According to the current study, ASD deserves more attention. In fact, this study
highlights the need to educate the Lebanese population about this disorder. First, a large
number of participants agreed with myths regarding the causes of ASD (such as vaccine
etiology), its diagnosis (such as the age of diagnosis), and treatment (such as restrictive
diets). Continued belief in the vaccine myth is alarming as it lowers rates of vaccination
and endangers both individual and public health [25]. Misconceptions regarding ASD
services are also concerning. Families may waste money on ineffective interventions rather
than effective services. Lack of awareness about ASD diagnosis and identification may
contribute to delays in age of diagnosis [26]. Increased ASD detection, parent psychoeduca-
tion, and communication between healthcare and parents are essential to addressing this
knowledge gap.

Second, while most people are aware of the symptoms and behaviors associated with
ASD, less is known about the assessment and diagnosis. Increased public knowledge
regarding this domain could ensure early detection. A variety of strategies could be
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implemented to raise awareness, assist in early diagnosis, and improve patient outcomes.
Social media campaigns may be a useful strategy to increase community understanding of
ASD. Public organizations such as schools, community centers, and clinics should prioritize
public awareness campaigns such as fliers, informational sessions, and advertisements
on social media, or in newspapers, radio, and television. Therefore, we will launch an
awareness-raising campaign about ASD in schools, universities, and community centers to
help in early recognition and enhance public awareness.

All of these mentioned approaches aim to increase the quality of life of individuals
with ASD and move from awareness to acceptance and inclusion. In fact, children with
ASD have the right to be in inclusive classrooms, and participate and be accepted in society.
The concept of inclusion means that students with autism should be educated in the
same environment as typically developing students with appropriate support services [27].
Harrower et al. (2001) documented that students with disabilities, including students with
autism, who are fully included in a general classroom environment displayed higher levels
of engagement and social interaction. Moreover, they had larger friendship networks and
received higher levels of social support [28].

This study has limitations that must be pointed out. First, the sample was not fully
representative as most participants lived in Mount Lebanon. Thus, results cannot be
generalized to the whole country. Second, the instrument used was a self-administered
questionnaire based on participant responses. This may raise questions of quality since
participants may answer quickly, dishonestly, or inattentively. Third, the sample size for
the general public was small. A bigger sample is needed for future study.

5. Conclusions

In conclusion, the general public lack awareness and have insufficient knowledge
regarding ASD. This results in delayed identification and intervention, leading to unsat-
isfactory outcomes in patients. Raising awareness about autism among parents, teachers,
and healthcare professionals should be a top priority. Some participants’ characteristics,
including gender, age, and education level, were found to be associated with better ASD
knowledge. To fill this knowledge gap and ensure early detection, appropriate diagnosis,
and evidence-based interventions, specific and focused strategies must be implemented.
This includes awareness campaigns, fliers, informational sessions, and advertisements
on social media, or in newspapers, radio, and television. Further studies targeting early
childhood educators, medical students, pediatricians, parents who have ASD children,
teachers, and nurses should be conducted to raise awareness and knowledge.

Author Contributions: W.H., C.A., T.B., Y.S. and P.G. conceived and designed the project. All authors
analyzed the data and discussed the results. M.R. wrote the paper. All authors have read and agreed
to the published version of the manuscript.

Funding: This project was funded by the Francophonie University Agency (AUF), the National
Council for Scientific Research in Lebanon (CNRSL) and the Higher Center for Research of the Holy
Spirit University of Kaslik (HCR-USEK).

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Holy Spirit University Ethical Committee (EC 90010141) (delivered
on 13 August 2014 and renewed on 9 January 2018).

Informed Consent Statement: Informed consent was obtained from all participants involved in
the study.

Data Availability Statement: Not applicable.

Acknowledgments: We would like to extend our warmest and most sincere thanks to the individuals
who participated in this study. We would like to thank the Francophonie University Agency (AUF),
the National Council for Scientific Research in Lebanon (CNRSL) and the Higher Center for Research
of the Holy Spirit University of Kaslik (HCR-USEK) for the support. We would like to thank also all
the non-governmental organizations and associations that care for subjects with autism, especially



Int. J. Environ. Res. Public Health 2023, 20, 4622 14 of 15

North Autism Center (NAC), Riayat El Yatim, Lebanese Autism Society (LAS) and Al Hadi Institute
for deaf, blind, and learning disabilities.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript; or
in the decision to publish the results.

References
1. American Psychiatric Association (Ed.) Diagnostic and Statistical Manual of Mental Disorders: DSM-5, 5th ed.; American Psychiatric

Association: Arlington, VA, USA, 2013.
2. Schuck, R.K.; Flores, R.E.; Fung, L.K. Brief Report: Sex/Gender Differences in Symptomology and Camouflaging in Adults with

Autism Spectrum Disorder. J. Autism Dev. Disord. 2019, 49, 2597–2604. [CrossRef] [PubMed]
3. Al-Mamri, W.; Idris, A.B.; Dakak, S.; Al-Shekaili, M.; Al-Harthi, Z.; Alnaamani, A.M.; Alhinai, F.I.; Jalees, S.; Al Hatmi, M.;

El-Naggari, M.A.; et al. Revisiting the Prevalence of Autism Spectrum Disorder among Omani Children. Sultan Qaboos Univ. Med.
J. 2019, 19, e305–e309. [CrossRef]

4. Zeidan, J.; Fombonne, E.; Scorah, J.; Ibrahim, A.; Durkin, M.S.; Saxena, S.; Yusuf, A.; Shih, A.; Elsabbagh, M. Global Prevalence of
Autism: A Systematic Review Update. Autism Res. 2022, 15, 778–790. [CrossRef] [PubMed]

5. Richa, S.; Khoury, R.; JRouhayem, J.; Chammay, R.; Kazour, F.; Bou Khalil, R.; Kheir, W.; Choueifaty, D.; Kouba-Hreich, E.;
Gerbaka, B.; et al. Estimating the Prevalence of Autism Spectrum Disorder in Lebanon. Encephale 2020, 46, 414–419. [CrossRef]
[PubMed]

6. Anwar, M.S.; Tahir, M.; Nusrat, K.; Khan, M.R. Knowledge, Awareness, and Perceptions Regarding Autism Among Parents in
Karachi, Pakistan. Cureus 2018, 10, e3299. [CrossRef] [PubMed]

7. Mitchell, G.E.; Locke, K.D. Lay Beliefs about Autism Spectrum Disorder among the General Public and Childcare Providers.
Autism 2015, 19, 553–561. [CrossRef]

8. Babatin, A.M.; Alzahrani, B.S.; Jan, F.M.; Alkarimi, E.H.; Jan, M.M. The Availability of Services for Children with Autism Spectrum
Disorder in a Saudi Population. Neurosciences 2016, 21, 223–226. [CrossRef]

9. Elder, J.H.; Kreider, C.M.; Brasher, S.N.; Ansell, M. Clinical Impact of Early Diagnosis of Autism on the Prognosis and Parent–Child
Relationships. Psychol. Res. Behav. Manag. 2017, 10, 283–292. [CrossRef]

10. Gabbay-Dizdar, N.; Ilan, M.; Meiri, G.; Faroy, M.; Michaelovski, A.; Flusser, H.; Menashe, I.; Koller, J.; Zachor, D.A.; Dinstein, I.
Early Diagnosis of Autism in the Community Is Associated with Marked Improvement in Social Symptoms within 1–2 Years.
Autism 2022, 26, 1353–1363. [CrossRef]

11. Alharbi, K.A.; Alharbi, A.A.; Al-Thunayyan, F.S.; Alsuhaibani, K.A.; Alsalameh, N.S.; Alhomaid, M.H.; Albahouth, I.S.; Hamid, P.F.
School’s Teachers Knowledge About Autism in Al-Badayacity, Al-Qassim Region, Kingdom of Saudi Arabia. Mater. Socio-Med. 2019,
31, 4–9. [CrossRef]

12. Golson, M.E. Current State of Autism Knowledge in the General Population of the United States. Res. Autism Spectr. Disord. 2022, 8.
[CrossRef]

13. Alyami, H.S.; Naser, A.Y.; Alyami, M.H.; Alharethi, S.H.; Alyami, A.M. Knowledge and Attitudes toward Autism Spectrum
Disorder in Saudi Arabia. Int. J. Environ. Res. Public Health 2022, 19, 3648. [CrossRef]

14. Alsehemi, M.A.; Abousaadah, M.M.; Sairafi, R.A.; Jan, M.M. Public Awareness of Autism Spectrum Disorder. Neurosci. J. 2017, 22,
213–215. [CrossRef]

15. Nohra, J.; Sacre, Y.; Abdel-Nour, A.; Mannan, H. Evaluation of Knowledge, Attitudes, and Practices Related to Osteoporosis and
Correlates of Perceived High Risk among People Living in Two Main Districts of Lebanon. J. Osteoporos. 2022, 2022, 1188482.
[CrossRef]

16. Kim, J.Y.; Son, M.J.; Son, C.Y.; Radua, J.; Eisenhut, M.; Gressier, F.; Koyanagi, A.; Carvalho, A.F.; Stubbs, B.; Solmi, M.; et al.
Environmental Risk Factors and Biomarkers for Autism Spectrum Disorder: An Umbrella Review of the Evidence. Lancet
Psychiatry 2019, 6, 590–600. [CrossRef]

17. Gerges, P.; Bitar, T.; Hawat, M.; Alameddine, A.; Soufia, M.; Andres, C.R.; Hleihel, W. Risk and Protective Factors in Autism
Spectrum Disorders: A Case Control Study in the Lebanese Population. Int. J. Environ. Res. Public Health 2020, 17, 6323. [CrossRef]
[PubMed]

18. Ahmed, Y.A.; Ahmad, M.N.; Ahmad, N.; Zakaria, N.H. Social Media for Knowledge-Sharing: A Systematic Literature Review.
Telemat. Inform. 2019, 37, 72–112. [CrossRef]

19. Conn, R.; Bhugra, D. The Portrayal of Autism in Hollywood Films. Int. J. Cult. Ment. Health 2012, 5, 54–62. [CrossRef]
20. Rolls, K.; Massey, D. Social Media Is a Source of Health-Related Misinformation. Evid. Based Nurs. 2021, 24, 46. [CrossRef]
21. Baig, M.; Jameel, T.; Alzahrani, S.H.; Mirza, A.A.; Gazzaz, Z.J.; Ahmad, T.; Baig, F.; Almurashi, S.H. Predictors of Misconceptions,

Knowledge, Attitudes, and Practices of COVID-19 Pandemic among a Sample of Saudi Population. PLoS ONE 2020, 15, e0243526.
[CrossRef]

22. Jones, S.C.; Akram, M.; Gordon, C.S.; Murphy, N.; Sharkie, F. Autism in Australia: Community Knowledge and Autistic People’s
Experiences. J. Autism Dev. Disord. 2021, 51, 3677–3689. [CrossRef] [PubMed]

http://doi.org/10.1007/s10803-019-03998-y
http://www.ncbi.nlm.nih.gov/pubmed/30945091
http://doi.org/10.18295/squmj.2019.19.04.005
http://doi.org/10.1002/aur.2696
http://www.ncbi.nlm.nih.gov/pubmed/35238171
http://doi.org/10.1016/j.encep.2020.05.015
http://www.ncbi.nlm.nih.gov/pubmed/32928536
http://doi.org/10.7759/cureus.3299
http://www.ncbi.nlm.nih.gov/pubmed/30443469
http://doi.org/10.1177/1362361314533839
http://doi.org/10.17712/nsj.2016.3.20150597
http://doi.org/10.2147/PRBM.S117499
http://doi.org/10.1177/13623613211049011
http://doi.org/10.5455/msm.2019.31.4-9
http://doi.org/10.1016/j.rasd.2021.101886
http://doi.org/10.3390/ijerph19063648
http://doi.org/10.17712/nsj.2017.3.20160525
http://doi.org/10.1155/2022/1188482
http://doi.org/10.1016/S2215-0366(19)30181-6
http://doi.org/10.3390/ijerph17176323
http://www.ncbi.nlm.nih.gov/pubmed/32878029
http://doi.org/10.1016/j.tele.2018.01.015
http://doi.org/10.1080/17542863.2011.553369
http://doi.org/10.1136/ebnurs-2019-103222
http://doi.org/10.1371/journal.pone.0243526
http://doi.org/10.1007/s10803-020-04819-3
http://www.ncbi.nlm.nih.gov/pubmed/33389303


Int. J. Environ. Res. Public Health 2023, 20, 4622 15 of 15

23. Yu, L.; Stronach, S.; Harrison, A.J. Public Knowledge and Stigma of Autism Spectrum Disorder: Comparing China with the
United States. Autism 2020, 24, 1531–1545. [CrossRef] [PubMed]

24. May, T.; Sciberras, E.; Brignell, A.; Williams, K. Autism Spectrum Disorder: Updated Prevalence and Comparison of Two Birth
Cohorts in a Nationally Representative Australian Sample. BMJ Open 2017, 7, e015549. [CrossRef]
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