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Abstract

Introduction

Autism Spectrum Disorder (ASD) is a complex neurodevelopmental condition with diverse symptoms
and frequent comorbidities, posing diagnostic challenges. Despite advances in ASD awareness and
diagnostic methods, significant knowledge gaps persist among healthcare professionals. This study
assessed physicians' knowledge of ASD, focusing on symptoms, comorbidities, and diagnostic
challenges to enhance patient care.

Material and methods

This study, conducted in 2024, involved physicians attending courses at the Centre of Postgraduate
Medical Education in Warsaw (CMKP). Participation was anonymous and voluntary. Respondents
completed the author's questionnaire and the Knowledge about Childhood Autism among Health
Workers (KCAHW) questionnaire to assess autism knowledge across four domains: social interaction
impairments, communication issues, obsessive behaviors, and disorder onset and comorbidities.
Physicians also provided professional and demographic data.

Results

The study included 395 physicians, primarily young (mean age 31), female (75%), and in early career
stages, with most having up to five years of experience. While 75% had some contact with individuals
on the autism spectrum, only 28% had close family or acquaintances with ASD. Knowledge about
autism was moderate, averaging 74% correct responses, with higher accuracy in recognizing social
interaction impairments (80%) and repetitive behaviors (78.5%), but lower accuracy regarding
comorbidities (63%). Younger, less experienced physicians, women, and those with personal ASD
contact had higher knowledge about autism.

Conclusions
The study highlights the need for targeted ASD education to address specific knowledge gaps among
healthcare professionals, essential for providing informed and compassionate care.
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Background. Autism Spectrum Disorder (ASD) is a complex neurodevelopmental condition
with diverse symptoms and frequent comorbidities, posing diagnostic challenges. Despite
advances in ASD awareness and diagnostic methods, significant knowledge gaps persist
among healthcare professionals. This study assessed physicians' knowledge of ASD, focusing
on symptoms, comorbidities, and diagnostic challenges to enhance patient care.

Material and Methods. This study, conducted in 2024, involved physicians attending courses
at the Centre of Postgraduate Medical Education in Warsaw (CMKP). Participation was
anonymous and voluntary. Respondents completed the author's questionnaire and the
Knowledge about Childhood Autism among Health Workers (KCAHW) questionnaire to
assess autism knowledge across four domains: social interaction impairments,
communication issues, obsessive behaviors, and disorder onset and comorbidities. Physicians
also provided professional and demographic data.

Results. The study included 395 physicians, primarily young (mean age 31), female (75%),
and in early career stages, with most having up to five years of experience. While 75% had
some contact with individuals on the autism spectrum, only 28% had close family or
acquaintances with ASD. Knowledge about autism was moderate, averaging 74% correct
responses, with higher accuracy in recognizing social interaction impairments (80%) and
repetitive behaviors (78.5%), but lower accuracy regarding comorbidities (63%). Younger,
less experienced physicians, women, and those with personal ASD contact had higher
knowledge about autism.

Conclusions. The study highlights the need for targeted ASD education to address specific
knowledge gaps among healthcare professionals, essential for providing informed and
compassionate care.
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Introduction

Autism Spectrum Disorder (ASD) is a complex neurodevelopmental condition characterized
by diverse symptoms, including social interaction challenges, atypical sensory responses,
and unique behavioral patterns [1,2]. Advances in research have improved understanding of
ASD’s onset, early signs, and comorbidities, contributing to rising global prevalence rates
[3]. Enhanced awareness and better diagnostic tools have increased accuracy, particularly in
children, and led many adults to seek assessments for ASD traits [4].

ASD affects individuals and their whole family systems universally, regardless of socio-
demographic factors, making it a significant societal concern. Prevalence rates are higher in
countries with advanced healthcare systems due to improved screening and standardized
diagnostic practices [5,6,7]. However, comorbid conditions such as ADHD, anxiety, and
intellectual disabilities complicate diagnosis, as overlapping symptoms can obscure ASD
traits. Approximately 70% of individuals with ASD have additional psychiatric conditions,
with anxiety disorders often exacerbating symptoms and delaying intervention [8,9].

Early diagnosis is crucial for improving quality of life. Interventions initiated before age
three, such as Applied Behavior Analysis (ABA) and the Early Start Denver Model (ESDM),



have demonstrated long-term benefits, including enhanced cognitive and social skills and
reduced need for special education [10-13].

Healthcare professionals, particularly primary care physicians and pediatricians, arevital in
identifying undiagnosed ASD, especially in cases with masking comorbidities. Standardized
diagnostic tools like ADOS-2 and ADI-R and professional training are essential for
improving diagnostic accuracy [14]. In Poland, studies have highlighted knowledge gaps
among physicians, underscoring the need for targeted educational initiatives to enhance
support for individuals with ASD and their families [15,16].

This article aims to assess physicians’ knowledge of ASD, focusing on symptoms,
comorbidities, and diagnostic challenges. It also identifies areas where further education is
needed to improve patient care quality.

Material and methods

Study design

The study was conducted online between May-June 2024 using the LimeSurvey platform in
the Centre of Postgraduate Medical Education (CMKP) in Warsaw, Poland. A personalized
link to the survey was distributed via email to 1029 physicians enrolled in mandatory
specialization courses offered by CMKP. These courses, delivered by a public institution
responsible for the majority of postgraduate medical training in Poland. Participation in the
study was voluntary, and the survey was presented as an optional component of the training.
A total of 395 physicians completed the questionnaire, yielding a response rate of 38,4 %.

To ensure anonymity and data confidentiality, no identifying information was collected.
Participants were informed about the anonymous nature of the survey and the intended use of
the data for research purposes, as detailed in the informed consent statement displayed at the
beginning of the questionnaire. The distribution process involved sending a unique survey
link to each participant via email. To enhance response rates, reminder emails were issued;
however, the anonymity of the participants was preserved throughout the process. Data were
collected and aggregated automatically by the LimeSurvey system, ensuring both data
integrity and confidentiality.

The research tool was a standardized questionnaire Knowledge about Childhood Autism
among Health Workers (KCAHW) [17]. The KCAHW questionnaire comprises 19 item
questions, each offering three response options, with only one correct answer. A correct
answer to each question is awarded a score of one, while each of the two incorrect answers
receives a score of zero. The total score of KCAHW is the number of correct answers to 19
questions and it ranges from 0 to 19. The higher the total score is, the better the respondent’s
knowledge about ASD is. The KCAHW questionnaire is divided into four domains:

Domain 1. This domain comprised eight item questions focusing on the social interaction
impairments typically observed in children with childhood autism. Scores in this domain can
range from a minimum of 0 to a maximum of 8.



Domain 2. This domain included one item question that assessed impairments in
communication and language development, which are part of the symptomatic presentation in
children with childhood autism. The possible scores in this domain range from 0 to 1.

Domain 3. This domain consisted of four item questions that addressed obsessive and
compulsive behavioral patterns in children with childhood autism. These behaviors are
characterized as restricted, repetitive, and stereotyped. Scores in this domain can range from a
minimum of 0 to a maximum of 4.

Domain 4. This domain included six item questions that provided information about the
nature of childhood autism, potential comorbid conditions, and the onset of the disorder in
affected children. The scoring in this domain ranges from a minimum of 0 to a maximum of
6.

The higher the score in a particular domain is, the better the respondent’s knowledge about
ASD in this domain is.

We also used an author's questionnaire on autism — a questionnaire consisting of 10
questions regarding knowledge about the autism spectrum, including 8 closed, 1 semi-open
and 1 open-ended question. Additionally, the doctors were asked about professional and
sociodemographic data such as professional experience (as a doctor), specialization, place of
work, year of birth, gender, marital status, place of residence.

The study was approved by the Bioethics Commission of Center of Postgraduate Medical
Education in Warsaw on April 10, 2024 (Decision No 25/2024).

Statistical analysis

The statistical analyses were conducted using STATISTICA software.

Minimum and maximum values as well as mean (M) and standard deviation (SD) were
estimated for numerical variables, while absolute numbers (n) and percentages (%) of the
occurrence of category for categorical variables.

Two sample unpaired Student t test was used to compare numerical scores of KCAHW
between women and men, between the respondents who had a contact with a person on the
autism spectrum and those who did not have it, between the respondents who had a person on
the autism spectrum in own family or environment and those who did not have such a person.
Analysis of variance (ANOVA) F test was used to compare numerical scores of KCAHW
between age groups, professional experience, between places of residence, between the
respondents who thought that autism spectrum disorders occurred very often, those who
thought they occurred often and those who thought they occurred rarely in society.

Due to a large sample size, the central limit theorem was used to analyze numerical scores of
KCAHW. This theorem states that sampling distribution of the sample means can be
approximated using a normal probability distribution when sample size is large.

The significance level was assumed at 0.05.

All the figures were generated using MS Excel.

Results



Study Group Characteristics

The study involved 395 physicians aged 25-69 years (mean age 31+6.3 years), with 63%
aged 25-29. The group was predominantly female (75%), and most participants were either
married or in partnerships (55.7%). The majority lived in urban areas (45%), had up to five
years of professional experience (79%), were in the process of specialization (86%), and
worked in hospitals (84%).

Perceptions of ASD

Most respondents (75%) reported contact with individuals on the autism spectrum, with 28%
having contact within their family or close circle. Around half believed ASD is a frequent
societal condition, while 37% considered it rare. Nearly all respondents (96%) agreed that
ASD's causes are largely unknown, though 50% cited genetic factors, while smaller
proportions attributed it to parent-child bond disturbances (15.7%), maternal alcohol use
(14%), GMO foods (1.5%), and vaccines (1%).

ASD was recognized as a socially relevant issue by 93% of participants, but only 23.5% saw
tangible impacts from government or institutional efforts. Critical areas for improvement
included education (20%) and access to diagnostic and therapeutic services (7%). The
internet (85%) and social media (60%) were the most common sources of ASD information,
followed by TV/radio (24%) and print media (18%). Most respondents (72%) believed public
awareness of ASD had increased in recent years.

Knowledge of Autism (KCAHW) Results

Physicians answered 74% of KCAHW questions correctly on average (mean score 14.1£3.0),
with only 1.3% achieving perfect scores. The most correctly answered questions concerned
non-verbal behavior impairments, peer relationship failures, and the perception of children
with ASD as “deaf or dumb” (over 90% correct). In contrast, questions on intellectual
impairment (18% correct) and childhood onset of ASD (29% correct) had the lowest
accuracy.

Performance across the four KCAHW domains varied:

= Social Interaction Impairments: Participants averaged 6.4+1.7 out of 8 questions (80%
accuracy).

= Communication Impairments: The single question in this domain was correctly answered by
71%.

= Repetitive Behaviors: Respondents averaged 3.1£1.1 out of 4 questions (78.5% accuracy).

= Types of Disorder and Comorbidities: The weakest domain, with an average score of
3.8+1.0 out of 6 questions (63% accuracy). Only 10% of respondents answered all questions
correctly.

Correlations Between Knowledge and Demographics Features

Female physicians scored higher than males across all domains and in total KCAHW scores
(p<0.05). Younger participants showed significantly better overall knowledge (p=0.024),
particularly in the “Types of Disorder and Comorbidities” domain (p=0.05).



Physicians with up to five years of professional experience also outperformed more
experienced colleagues, especially in understanding comorbidities and onset (p=0.006). Place
of residence showed no significant impact on knowledge (p>0.05).

Personal or familial contact with individuals on the autism spectrum was associated with
higher total KCAHW scores and better performance in three domains: social interaction
impairments, communication and language development, and repetitive behavior patterns
(p<0.05). Additionally, respondents who viewed autism as a frequent societal condition
scored higher in communication-related knowledge than those who considered it rare
(p=0.044).

Discussion

This study evaluated ASD knowledge among Polish physicians using the Knowledge about
Childhood Autism among Health Workers (KCAHW) questionnaire, providing a
comprehensive analysis and enabling comparisons with international research [17,18].
Physicians demonstrated a solid understanding of core ASD concepts, with an average score
of 74%, aligning with global findings [19]. However, varying knowledge levels across
domains revealed gaps that may hinder patient care, highlighting the urgent need for targeted
educational interventions [20,21].

Direct contact with individuals on the autism spectrum correlated with higher knowledge
scores, reflecting the benefits of experiential learning. This finding supports integrating
hands-on components into ASD training programs to foster empathy and practical
understanding, ultimately improving diagnostic accuracy and communication with patients
[19,22].

Significant knowledge gaps were noted in understanding ASD onset and intellectual
impairment, with only 29% accuracy in these areas. Misconceptions here could lead to
delayed diagnoses and missed early interventions, emphasizing the need for more rigorous
education on ASD comorbidities and development [23,24].

Socio-demographic factors influenced knowledge levels. Female physicians scored higher,
particularly in behavioral and social interaction domains, possibly reflecting their
specialization in pediatrics and psychiatry, where ASD knowledge is more relevant. Younger
physicians demonstrated greater awareness of ASD comorbidities, likely due to updated
curricula. However, the need for continuous education remains critical for those who did not
receive formal ASD training during their education [25].

A concerning finding was the high reliance on internet and social media as primary
information sources. This trend raises the risk of misinformation, especially in a complex
condition like ASD, where nuanced understanding is essential. Educational efforts should
include critical appraisal skills to help healthcare providers navigate digital sources
effectively and apply evidence-based practices [26,27].

The study highlights the importance of combining theoretical knowledge with experiential
learning to address knowledge gaps and improve empathy and diagnostic skills. Cross-
disciplinary training and evidence-based digital education resources could further enhance
healthcare providers’ ASD knowledge, supporting a more holistic approach to diagnosis and
management.



Strengths of the study include its large, diverse sample and use of the validated KCAHW
tool, enabling reliable international comparisons. Demographic analysis provided valuable
insights for developing targeted educational initiatives. However, limitations include
potential biases due to the digital format, reliance on self-reported data, and the focus on
theoretical knowledge, leaving practical clinical understanding unmeasured. These factors
should be addressed in future research to optimize ASD education and support for healthcare
providers.

Conclusions

In conclusion, this study highlights the urgent need for continuous, targeted ASD education
to address specific knowledge gaps across demographic and professional groups. However,
the findings should be interpreted with caution due to the small sample size and the potential
lack of representativeness of the broader population. These limitations underscore the need
for further research using larger, more diverse samples. Future studies should also examine
the impact of experiential and digital learning modules on improving practical ASD
knowledge and diagnostic skills, aiming to enhance care quality as ASD prevalence rises.
Ensuring informed, evidence-based, and compassionate ASD care remains essential for
healthcare systems striving to meet the needs of individuals with ASD effectively.
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Tables and figures

Table 1. Demographic and professional characteristics of the study group (N=395).

Variable, parameter Category or unit Result
Age, min-max, M+SD year 25-69, 31.0+6.3

25-29 247 (62.53)

30-34 87 (22.03)

0,

Age group, n (%) 35-39 26 (6.58)

40+ 35 (8.86)
female 296 (74.94)

0,

Gender, n (%) male 99 (25.06)
single 165 (41.77)
Marital status, n (%) married or in partnership 220 (55.70)

divorced 10 (2.53)

village 36 (9.11)

. 0 small town (up to 100,000 inhabitants) 64 (16.20)
Place of residence, n (%) big town (101,000-500,000 inhabitants) | 119 (30.13)
city (above 500,000 inhabitants) 176 (44.56)
up to 5 years 311 (78.73)

. . 5-10 years 34 (8.61)

0,

Professional experience as doctor, n (%) 11-20 years 34 (8.61)
>20 years 16 (4.05)

T 0 completed 55 (13.92)
Specialisation, n (%) ongoing 340 (36.08)
hospital 333 (84.30)

0 general practice 85 (21.52)

Workplace, n (%) outpatient specialized healthcare 25 (6.33)
other 62 (15.70)




Table 2. Answers to questions regarding autism spectrum disorders, in the study group

(N=395).
Question Answer n (%)
1. Have you had contact with a person on the autism spectrum? Yes 298 (75.44)
No 68 (17.22)
I don’t know 29 (7.34)
2. Is there a person on the autism spectrum in your family or in your | Yes 112 (28.35)
environment? No 256 (64.81)
I don’t know 27 (6.84)
3. According to your knowledge, how common are the autism Very often 8 (2.03)
spectrum disorders in the society? Often 215 (54.43)
Rarely 146 (36.96)
I don’t know 26 (6.58)
4. Autism spectrum disorders are caused by: Vaccines 4(1.01)
GMO foods 6 (1.52)
Alcohol used by mother 57 (14.43)
during pregnancy
Disturbed bond between | 62 (15.70)
parents and child
Genetic factors 193 (48.86)
Causes not fully 381 (96.46)
understood
5. Do you consider the problem of autism spectrum disorders to be | Yes 367 (92.91)
socially relevant? No 10 (2.53)
I have no opinion 18 (4.56)
6. Do you notice activities of state, local government and other Yes 144 (36.46)
institutions for the benefit of people with autism spectrum disorders? | No 208 (52.66)
I have no opinion 43 (10.89)
7. Do these activities, if they occur, have a real impact on improving | Yes 93 (23.54)
the situation of people with autism spectrum disorders? No 99 (25.06)
I have no opinion 203 (51.39)
8. What opportunities do you see for action in relation to improving | Education 81 (20.51)
the situation of people with autism spectrum disorders? Diagnosis and therapy 27 (6.84)
based actions
Silent hours and other ad
hoc forms of assistance
No answer
9. Where do you encounter information on autism spectrum Internet 335 (84.81)
disorders? Social Media 232 (59.73)
TV/radio 95 (24.05)
Press 73 (18.48)
Other 38 (9.62)
10. How would you rate the frequency of dissemination of I encounter more 281 (71.68)
information on autism spectrum disorders compared to information | information that before
from the last years (e.g. 5 year)? I encounter less 32 (8.16)
information that before
I see no difference 79 (20.15)




Table 3. Knowledge about autism according to KCAHW, in the study group (N=395).

Domain Item Correct Number (%) of
answer correct answers
1. Impairments | 1. Marked impairment in use of multiple non-verbal Yes 381 (96.46)
in social behaviours such as eye to eye contact, facial
interaction expression, body postures and gestures during social
interaction?
2. Failure to develop peer relationship appropriate for | Yes 366 (92.66)
developmental age?
3. Lack of spontaneous will to share enjoyment, interest | Yes 293 (74.18)
or activities with other people?
4. Lack of social or emotional reciprocity? Yes 315 (79.75)
5. Staring into open space and not focusing on any Yes 231 (58.48)
thing specific?
6. The child can appear as if deaf or dumb? Yes 368 (93.16)
7. Loss of interest in the environment and Yes 283 (71.65)
surroundings?
8. Social smile is usually absent in a child with Yes 289 (73.16)
Autism?
2. Impairment | 9. Delay or total lack of development of spoken Yes 282 (71.39)
in language?
communicatio
n and language
development
3. Obsession | 10. Stereotyped and repetitive movement (e.g. hand or | Yes 300 (75.95)
and finger flapping or twisting)?
compulsive 11. Autism is related to abnormal eating habit? Yes 250 (63.29)
pattern of 12. Persistent preoccupation with parts of objects? Yes 339 (85.82)
behaviour 13. Love for regimented routine activities? Yes 353 (89.37)
4. Type of 14. Autism is Childhood Schizophrenia? No 346 (87.59)
disorderand | 15. Autism is an auto-immune condition? No 354 (89.62)
co-morbid 16. Autism is a neuro-developmental disorder? Yes 319 (80.76)
gcr)lzgtltlons and 17. Autism could be associated with Mental Yes 71 (17.97)
Retardation?
18. Autism could be associated with Epilepsy? Yes 293 (74.18)
19. Onset of Autism is usually in Childhood | 115 (29.11)




Table 4. Correlations of KCAHW with demographic and professional characteristics of the study group as well as with some questions regarding
autism spectrum disorders, in the study group (N=395)

Variable Category KCAHW total Domain 1. Domain 2. Impairment in | Domain 3. Obsession and | Domain 4. Type of
score (19 items) Impairments in social | communication and compulsive pattern of disorder and co-morbid
interaction (8 items) | language development (1 | behaviour (4 items) conditions and onset (6
item) items)
M=£SD p M=£SD p M=£SD p M=£SD p M=£SD p
Total sample | 14.1£3.0 6.4+1.7 0.7+£0. 5 3.1£1.1 3.8£1.0
Gender female 14.4+2.8 |<0.001 | 6.6+1.6 0.001 0.7+£0.4 0.013 3.3+1.0 <0.001 3.8+¢1.0 0.050
male 12.943.5 5.9+£2.0 0.6+£0.5 2.8+1.2 3.6£1.0
Age group 25-29 14.44+2.8 10.024 |6.5£1.6 0.162 0.7+£0.4 0.350 3.2+1.0 0.078 3.9+1.0 0.050
30-34 13.74£3.1 6.2+1.9 0.7+0.5 3.1+1.1 3.7+0.8
35-39 13.442.7 6.0+1.5 0.8+0.4 3.2+1.0 3.5+0.8
40+ 13.0+4.0 6.1+£2.0 0.6+0.5 2.7+1.4 3.6+1.1
Professional experience as uptoSyears |14.3+29 [0.028 |6.5£1.7 0.094 0.7+0.5 0.987 3.2+1.0 0.066 3.9+1.0 0.006
doctor 5-10 years 13.1£3.4 5.9+2.2 0.7£0.4 3.1+£1.1 3.3+0.9
11-20 years 13.143.1 5.9+1.5 0.7+0.5 2.9+1.3 3.6£0.9
>20 years 13.3£3.8 6.5£2.2 0.7+0.5 2.6+1.4 3.5+0.9
Place of residence village 13.6+£3.8 |0.834 |6.1£2.1 0.701 0.8+0.4 0.857 2.9+1.4 0.514 3.8+1.1 0.939
small town 14.1+£3.0 6.4+1.6 0.7+0.4 3.1+0.9 3.9+1.0
big town 14.1+2.9 6.5£1.6 0.7+0.4 3.1£1.1 3.8+0.9
city 14.142.9 6.4+1.8 0.7+0.5 3.2+1.1 3.8+1.0
1. Have you had contact with | yes 14.542.8 |<0.001 |6.6+1.6 0.008 0.8+0.4 0.002 3.2£1.0 0.010 3.9£1.0 0.075
a person on the autism no 13.1+£3.1 6.0£1.9 0.6+£0.5 2.9+1.1 3.6£1.0
spectrum?
2. Is there a person on the yes 149424 |<0.001 |6.9+1.4 0.001 0.8+0.4 0.002 3.4+£1.0 0.006 3.840.9 0.681
autism spectrum in your no 13.8+3.0 6.3£1.7 0.7+0.5 3.1£1.0 3.8£1.0
family or in your
environment?
3. According to your often 14.44£3.0 |0.084 |6.6£1.7 0.185 0.8+0.4 0.044 3.2+1.1 0.280 3.9+0.9 0.378
knowledge, how common | rarely 13.843.0 6.3x1.7 0.7+0.5 3.1£1.0 3.8+1.0
are the autism spectrum
disorders in the society?




Figure 1. KCAHW total score in the study group (N=395)

16,96%

o 4415 19%
11,90
5,06%

1,77% 3% s

51% 0,51% 1,27% 1,27%
0,009, 00@,2% . 0,76% I I
- '250- [ | . . .
5 6 7 8

11 12 13 14 15 16 17 18 19

0 1 2 3 4
Number of correct answers

of respondents
[ e S S S S
o [ee] o N I o [ee]
oo o© o oe oo oo o©

o
]
o

N B
oe

o
oe

Figure 2. KCAHW domains in the study group (N=395)

a) Domain 1. Impairments in social interaction b) Domain 2. Impairment in communication and
language development
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