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ABSTRACT

Objective: Autism spectrum disorder (ASD) is a neurodevelopmental condition with
onset in early childhood, for which early identification and timely intervention are
critical determinants of developmental outcomes. Health care professionals’ recognition
of early ASD manifestations plays a central role in facilitating prompt diagnosis. This
study aimed to assess ASD-related knowledge among health care professionals working
at Gaziantep City Hospital and to examine sociodemographic and professional factors
associated with knowledge levels.

Methods: This cross-sectional study included health care professionals employed at
Gaziantep City Hospital, comprising physicians, nurses, midwives, pharmacists,
medical secretaries, and health technicians. Data were collected using an online
questionnaire administered via Google Forms. ASD-related knowledge was evaluated
using the Knowledge about Childhood Autism among Health Workers Questionnaire
(KCAHW), while sociodemographic and professional characteristics were obtained
through structured survey items.

Results: A total of 392 health care professionals participated in the study, yielding a
mean total KCAHW score of 12.73 + 3.50. Knowledge scores differed significantly across
professional groups, with physicians and clinical health professionals, including nurses,
midwives, and pharmacists, demonstrating higher knowledge levels than auxiliary
health personnel (p = 0.012). Participants who had received ASD-related training
achieved significantly higher knowledge scores than those without prior training (p <
0.001). In addition, health care professionals with 6—10 years of professional experience
scored significantly higher than those with 0—5 years of experience (p = 0.027).
Conclusion: Overall, knowledge of childhood autism among health care professionals
was at a moderate level. Although clinical health professionals demonstrated higher
knowledge levels than auxiliary staff, no significant differences were observed among
physicians, nurses, and midwives. Prior ASD-related training and clinical exposure were
associated with higher knowledge levels, highlighting the need to strengthen and sustain
ASD-focused education during both undergraduate training and in-service professional
development for all health care professionals.
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INTRODUCTION

Autism spectrum disorder (ASD) is

neurodevelopmental disorder with onset in early childhood,

a heterogeneous

characterized by persistent deficits in social communication
and interaction, along with restricted and repetitive patterns
of behavior and interests [1]. Although clinical signs may be
detectable within the first year of life in some individuals,
diagnosis is frequently delayed to later ages depending on
symptom severity and the degree of developmental delay [2,3].
This delay in diagnosis is a global issue, including in Tiirkiye

[4].

Over recent decades, a substantial increase in the reported
prevalence of ASD has been observed worldwide. Whereas
prevalence estimates in the 1970s were approximately 0.04%,
current estimates range from 1-2%, largely attributable to
increased awareness and improved recognition [5]. In the United
States, ASD is diagnosed in approximately one in every 44—68
children and occurs 3—4 times more frequently in boys than
in girls [6]. More recently, a study published in 2025 reported
a prevalence of 32.2 per 1,000 among 8-year-old children,
corresponding to approximately one in every 31 children

Main Points

e The knowledge levels of healthcare professionals
regarding childhood autism spectrum disorder (ASD)
were generally at a moderate level, and professional
experience alone did not appear to independently

increase knowledge levels.

e Having previously received ASD-related training
and having referred suspected ASD cases in clinical
practice emerged as the most important factors

significantly associated with higher knowledge levels.

and midwives
of ASD-related
knowledge compared to other healthcare personnel,

e Although physicians, nurses,

demonstrated  higher levels
no statistically significant differences were identified

among these professional groups.

e The findings highlight the critical importance of
implementing standardized, continuous, and ASD-
focused in-service training programs for healthcare
professionals, particularly in primary healthcare
settings, to strengthen early diagnosis and referral

processes.

Yazici Kopuz H, Erbas S.

[7]. This apparent rise in prevalence is widely attributed to
the broadening of diagnostic criteria, heightened public and
professional awareness, and improved access to health care

services [8].

Early diagnosis of ASD, followed by the timely initiation of
intensive educational and behavioral interventions during early
childhood, has been shown to significantly improve long-term
cognitive, language, and social outcomes [9, 10]. A recent study
demonstrated that 65% of children diagnosed before 2.5 years
of age no longer met diagnostic criteria at follow-up, compared
with only 25% of those diagnosed after 2.5 years of age [11].
In Tiirkiye, Erden et al. [12] (2010) reported that children with
ASD were diagnosed between 20 and 43 months of age, with
a mean age at diagnosis of 34.01 + 8.76 months. Despite these
findings, numerous studies indicate that even in developed
countries, ASD diagnosis is frequently delayed, resulting in
missed opportunities for effective intervention during critical
developmental periods [13-15]. Factors contributing to delayed
diagnosis include family-related sociocultural characteristics,
social stigma surrounding neurodevelopmental disorders, and,
importantly, insufficient knowledge and awareness among
health care professionals regarding early signs of ASD [16]. All
health care professionals—particularly pediatricians, child and
adolescent psychiatrists, and family physicians—therefore play
a critical role in the early identification of ASD [17].

As health care professionals are often the first and most frequent
point of contact for children and their families, they occupy a
pivotal position in early ASD recognition, appropriate referral
pathways, and parental guidance. Insufficient knowledge of ASD
among physicians, nurses, midwives, and other primary health
care staff may result in misdirection, delayed diagnosis, and
ultimately poorer prognostic outcomes [18, 19]. Previous studies
have demonstrated that health care professionals’ knowledge of
ASD varies considerably according to professional discipline,
educational background, years of clinical experience, and prior
exposure to individuals with ASD [20].

Within this

professionals’

context, objectively assessing health care
of ASD,

educational gaps, and informing the development of targeted

knowledge identifying existing
awareness and training programs are of substantial importance.
Accordingly, the present study aims to evaluate ASD-related
knowledge among health care professionals working at

Gaziantep City Hospital and to examine sociodemographic
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and professional factors associated with knowledge levels. The
findings are expected to inform the development of in-service
training initiatives and to support the strengthening of early

diagnosis and intervention processes for children with ASD.

MATERIALS AND METHODS

Participants and Procedure

In addition to physicians employed at Gaziantep City Hospital,
other health care professionals, including nurses, midwives,
pharmacists, medical secretaries, and health care technicians,
were included in the study. All health care personnel who could
be reached via online messaging during a two-week period
between December 15 and December 31, 2025, were invited
to participate. The items of the Knowledge about Childhood
Autism Questionnaire for Healthcare Workers (KCAHW) were
converted into a digital format using Google Forms. At the
beginning of the online survey, participants were provided with
detailed information about the study and asked whether they
wished to participate as part of the informed consent process.
Only participants who provided electronic consent by responding

“yes” were permitted to proceed to the questionnaire.

The study protocol was reviewed and approved by the Gaziantep
City Hospital Non-Interventional Clinical Research Ethics
Committee (Approval No: 332/2025, Date: October 15, 2025).
All study procedures were conducted in accordance with the

principles of the Declaration of Helsinki, as revised in 2013.

Measures

Sociodemographic data were collected using questions developed
based on prior studies in the literature. These items assessed
participants’ occupation, length of professional experience, age,

gender, and prior experience with autism.

Knowledge about Childhood Autism Questionnaire for
Healthcare Workers (KCAHW): The KCAHW is a validated
instrument developed by Bakare et al. [8] to assess health care
workers’ knowledge of autism. The questionnaire comprises
19 items distributed across four domains related to autism.
Domain 1 evaluates social interaction (8 items), Domain 2
communication (1 item), Domain 3 behavioral patterns (4 items),
and Domain 4 characteristics of the disorder (6 items). Each item
is answered using one of three response options: “yes,” “no,”
or “I do not know.” Correct responses are scored as 1 point,
whereas incorrect responses and “I do not know” responses are

scored as 0 points. The total possible score ranges from 0 to 19,
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with higher scores indicating greater knowledge of ASD among
health care workers. The Turkish validity and reliability of the
questionnaire were established by Borte-Gilirbiiz et al [21]. In
the present study, the 19-item version of the scale was used,
and internal consistency analysis yielded a Cronbach’s alpha
coefficient of 0.73.

Statistical Analysis

Data were analyzed using IBM SPSS Statistics version 26.0. The
distribution of continuous variables was assessed using histogram
plots, Q—Q plots, and skewness and kurtosis coefficients. Because
the skewness and kurtosis values for total KCAHW scores fell
outside the +1 range, the data were considered to deviate from a
normal distribution [22]. Accordingly, nonparametric statistical
tests were used for group comparisons. Descriptive statistics for
continuous variables are presented as mean + standard deviation
and median with interquartile range, whereas categorical
variables are presented as frequencies and percentages.
Comparisons between two independent groups were performed
using the Mann—Whitney U test, and comparisons among three
or more groups were conducted using the Kruskal-Wallis H test.
When statistically significant differences were identified, post
hoc analyses with Dunn—Bonferroni correction were applied.
Associations between categorical variables were examined
using the chi-square test. In all analyses, a p-value of <0.05 was
considered statistically significant. Study results are presented
in tabular form.

RESULTS

A total of 392 health care workers participated in the study.
The mean age of participants was 35.2 + 7.5 years, with ages
ranging from the early 20s to the 50s. Of the participants, 68.1%
were physicians, 21.4% were clinical health care professionals,
including nurses, midwives, pharmacists, and physiotherapists,
and 10.5% were auxiliary health care staff, such as medical

secretaries and laboratory technicians.

Regarding professional experience, 22.2% of participants had
0-5 years of experience, 36.2% had 6—10 years, 19.1% had
11-15 years, 9.4% had 1620 years, and 10.2% had 21 years
or more of experience. Overall, 21.4% of participants (n = 84)
reported having previously received autism-related training.
The presence of an individual diagnosed with ASD within the
nuclear family was reported by 4.3% of participants (n = 17),
while 28.8% indicated having an individual with ASD in their
close social environment. In addition, 34.9% of participants (n =
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137) reported having previously referred a child due to suspected
ASD. Detailed demographic and professional characteristics of

the participants are summarized in Table 1.

The mean total score on the KCAHW scale among health care
workers was 12.73 £ 3.50.

Table 1. Sociodemographic and Professional Characteristics of
Health Care Professionals

Sociodemographic Variables Mean SD
Age (years) 35.2 7.5

Profession n %

Physician 267 68.1
Nurse, Midwife, Pharmacist, Physiotherapist 84 21.4
Other (medical secretary, laborator

techni((:ian etc.) N ’ 4 103
Years of professional experience

<5 years 87 222
6-10 years 142 36.2
11-15 years 75 19.1
16-20 years 37 9.4
> 21 years 40 10.2

History of participation in autism-related training

Yes 84 214
No 308 78.6
Presence of a family member diagnosed with autism

Yes 17 43
No 375 95.7
Presence of an individual diagnosed with autism in close social
environment

Yes 113 28.8
No 279 71.2
Previous referral of a child with suspected autism

Yes 137 34.9
No 255 65.1

Abbreviations: SD, standard deviation
The Kruskal-Wallis test was used for comparisons across multiple
groups, and the Mann—Whitney U test for two-group comparisons.

Bonferroni correction was applied for post hoc analyses.

Analysis of individual KCAHW items showed that the highest

correct response rates were observed for items assessing
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impairment in nonverbal behaviors, such as eye contact, facial
expression, body posture, and gestures during social interaction
in children with ASD (92.1%), as well as the ability of children
with ASD to develop peer relationships appropriate to their
developmental level (89.0%). The distribution of responses for
all KCAHW items is presented in Table 2.

Total knowledge scores differed significantly across professional
groups (Kruskal-Wallis H = 8.82, p = 0.012). Post hoc analyses
demonstrated that auxiliary health care staff, including
medical secretaries, laboratory personnel, and technicians, had
significantly lower KCAHW scores than both physicians (p =
0.009) and other clinical health care professionals (p = 0.049).
No statistically significant difference in total knowledge scores
was observed between physicians and clinical health care
professionals, including nurses, midwives, pharmacists, and

physiotherapists (p = 1.000).

No statistically significant difference in total knowledge scores
was identified between participants with a family member
diagnosed with ASD (median =
1-18) and those without such a family history (median = 13,
minimum-maximum = 0-19) (U = 3028.0, Z = —0.351, p =
0.726). By contrast, participants who had received autism-related

13, minimum-maximum =

training demonstrated significantly higher total knowledge
scores (mean + SD = 14.44 £ 3.09; median = 15) than those who
had not received training (mean + SD = 12.27 + 3.54; median =
13) (U =7587.5, p < 0.001).

Health care workers who had previously referred a child due to
suspected ASD had significantly higher total knowledge scores
than those who had not made such referrals (U = 11997.5, Z =
—5.139, p < 0.001).

Comparisons of total knowledge scores across professional
experience groups using the Kruskal-Wallis test revealed a
statistically significant difference among groups (H = 10.93, p
= 0.027). Dunn—Bonferroni post hoc analyses indicated that
this difference was primarily attributable to higher scores
among health care workers with 6-10 years of professional
experience compared with those with 0—5 years of experience.
No statistically significant differences were observed between
the remaining experience groups (11-15 years, 1620 years, and
>21 years) when compared with either the 0—5 year or 610 year
groups (Table 3).
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Table 2. Distribution of Participants’ Responses to the KCAHW

Yazici Kopuz H, Erbas S.

Yes No Not sure
Participants’ responses to individual KCAHW items
n % n % n %
e I L E
Failure to develop peer relationships appropriate for developmental age 349% 89.0 18 4.6 25 6.4
I;agl;lzf spontaneous will to share enjoyment, interest or activities with other 291% 74 16 92 65 16.6
Lack of social or emotional reciprocity 318%* 81.1 14 3.6 60 15.3
Staring into open space and not focusing on anything specific 312%* 79.6 31 7.9 49 12.5
May be perceived as deaf or mute 285* 72.7 53 13.5 54 13.8
Lack of interest in other children 347* 88.5 17 43 28 7.1
Social smiling is generally absent 221%* 56.4 69 17.6 102 26.0
Delay or total lack of development of spoken language 313%* 79.8 27 6.9 52 13.3
:Z;egzyfgi j\rlleddrepetitive movements (e.g., hand flapping, finger twisting) 307 834 21 54 44 112
Abnormal eating habits may be observed 174* 44.4 55 14.0 163 41.6
Persistent preoccupation with parts of objects may be observed 302% 77.0 18 4.6 72 18.4
Apparently inflexible adherence to specific, non-functional routines or rituals | 202* 51.5 92 23.5 98 25.0
Autism is childhood schizophrenia 28 7.1 233%* 59.4 131 334
Autism is an autoimmune condition 47 12.0 194%* 49.5 151 38.5
Autism is a neurodevelopmental disorder 284* 72.4 43 11.0 65 16.6
Intellectual disability may be present in autism 167* 42.6 139 355 86 21.9
Epilepsy may be observed in autism 134* 342 136 34.7 122 31.1
Newborn Infant Childhood
n % n % n %
Autism typically begins during this developmental period 46 11.7 169 43.1 177% | 452

Abbreviations: KCAHW, Knowledge about Childhood Autism among Health Workers Questionnaire.

* Correct answers

DISCUSSION

In the present study, the mean total KCAHW score among health
care workers was 12.73 £ 3.50. When compared with findings
from previous studies employing the same measurement
instrument, this mean score falls within the range reported in
the literature, exceeding some published values while remaining
lower than others. For example, Arslan and Yanik (2022) reported
amean knowledge score of 10.99 + 4.66 in a sample of 210 health
care workers, including 144 nurses or midwives and 41 dentists
[23]. By contrast, Durmaz and Yilmaz (2022) observed a higher
mean score of 14.03 £ 2.39 among 151 health care workers, all
of whom were family physicians [24]. Akdag reported a mean
KCAHW score of 12.36 + 4.14 in a study including 269 health

care workers, 43 of whom were physicians [20]. Similarly,

432

Keklik and Nazik reported a mean score of 12.29 + 3.19 in their
study of 278 nurses [25]. In another study conducted in Izmir
involving 210 family medicine residents, the mean KCAHW
score was 12.3 +3.15. In that study, higher knowledge levels were
associated with having previously followed or evaluated patients
with ASD, receiving ASD-related training during residency, and
having prior residency experience in another specialty [26].

The observation that physicians, and midwives
of ASD-related knowledge
compared with other health care personnel is consistent with

nurses,
demonstrated higher levels
expectations and broadly aligns with prior research. However, in
the present study, knowledge scores among physicians, nurses,

and midwives were comparable, with no statistically significant
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Table 3. Comparison of KCAHW Scores According to Study Variables

Variables Mean=SD Median (min-max) p
Profession *
Physician 13.07* +3.08 13 (0-19)
Nurse, Midwife, Pharmacist, Physiotherapist 12.67* £ 3.89 13 (0-18) 0.012%
Other (medical secretary, laboratory technician etc.) 10.63°+4.85 11 (0-17)
Years of professional experience*
<5 years 11.83*+3.83 13
6-10 years 13.32°+3.50 14
11-15 years 12.65%® +3.24 13 0.829
16-20 years 1251+ 3.82 13
>21 years 13.25%+£2.70 13.5
History of participation in autism-related training **
Yes 14.44 +£3.09 15 (1-18)

<0.001
No 12.27 +3.54 13 (0-19)
Presence of a family member diagnosed with autism**
Yes 12.65 +4.69 13 (1-18)

0.726
No 12.73 £3.50 13 (0-19)
Presence of an individual diagnosed with autism in close social**
Yes 13.29 +£2.93 13 (1-18)

0.148
No 12.51+3.76 13 (0-19)
Previous referral of a child with suspected autism**
Yes 13.92 +3.00 14 (1-18)

<0.001
No 12.09 + 3.67 13 (0-19)

There was no statistically significant difference between groups sharing the same letter (Bonferroni-corrected Mann—Whitney U test).

T Bonferroni-corrected Mann—Whitney U test was used.
* Kruskal-Wallis test was used.
** Mann—Whitney U test was used.

Abbreviations: SD, standard deviation; min—max, minimum—maximum; IQR, interquartile range. KCAHW, Knowledge about Childhood Autism

among Health Workers Questionnaire.

differences observed between these groups. The literature
presents mixed findings on this issue. For instance, Golbasi et
al. [19] (2021) reported that physicians working in family health
centers had significantly higher levels of ASD-related knowledge
and awareness than nurses and midwives. Conversely, Arslan
and Yanik (2022) found that dentists, nurses, and midwives
demonstrated significantly higher ASD knowledge levels than
auxiliary health care staff, while no significant differences were
observed between dentists and nurses or midwives, a pattern

that closely parallels the findings of the present study [23].

Such discrepancies across studies may be explained by
differences in sample composition, including the relative
distribution of professional groups, variability in medical
specialties represented, and differences in clinical settings, such
as university hospitals versus training and research hospitals.
In the present study, the predominance of physicians within
the sample (68.1%) may have contributed to a relatively higher
overall mean knowledge score. Nonetheless, when considered
in aggregate, the findings indicate that health care workers’
knowledge of childhood ASD remains at a moderate level,
underscoring the continued need for targeted educational efforts

across professional groups.
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Findings from studies involving nursing and medical students
into ASD-related knowledge

acquisition during early professional training. In a descriptive

provide additional insight
study of first-year nursing and medical students, 138 of 175
participants (78.9%) reported awareness of autism. Among
these students, 14 (8%) demonstrated high awareness, 124
(70.9%) reported moderate awareness, and 37 (21.1%) indicated
no awareness of ASD. In the same study, comparisons of
ASD-related knowledge revealed that nursing students had
significantly higher knowledge levels than medical students
[27]. These findings suggest that ASD may not be sufficiently
emphasized within medical education curricula. Consistent
with this observation, physicians in the present study did not
demonstrate markedly higher knowledge levels than nurses.
This underscores the importance of placing adequate emphasis
on ASD not only in physician training but across undergraduate
education for all health care professionals, particularly nurses.
The present findings further indicate that health care workers
who had previously received ASD-related training demonstrated
significantly higher knowledge levels than those without such
training. This observation is consistent with results reported
in prior studies [23, 24, 26]. In a study of 247 family medicine
residents using original questions derived from the KCAHW,
factors associated with higher knowledge levels included
receipt of theoretical or clinical ASD-related training during
medical education, professional encounters with children
with suspected or diagnosed ASD, and familiarity with the
Ministry of Health’s “Autism Spectrum Disorder Screening
and Monitoring Program.” That study also identified a positive
correlation between the duration of residency training and
ASD-related knowledge [28]. Similarly, a study involving sixth-
year medical students found that those who had participated
in the examination or follow-up of patients with ASD during
child psychiatry rotations demonstrated significantly higher
knowledge levels than students without such experience [29].
Collectively, these findings emphasize the critical role of active
clinical engagement with patients with ASD during training in
fostering durable and meaningful knowledge acquisition.
Analysis of correct response rates for individual KCAHW
items revealed that, consistent with findings reported by
Akdag, the highest accuracy was observed for items addressing
impairments in nonverbal behaviors, such as eye contact, facial
expression, body posture, and gestures during social interaction,
as well as the ability of children with ASD to develop peer
relationships appropriate to their developmental level [20]. This

pattern suggests that participants possessed relatively stronger
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knowledge in the domain of social communication difficulties
associated with ASD. By contrast, items with the lowest correct
response rates pertained to comorbid conditions, including
epilepsy, abnormal eating behaviors, and intellectual disability.
The low accuracy observed for these items indicates limited
awareness among participants regarding common comorbidities
associated with ASD.

Another notable finding of the present study is the absence of
a strong association between length of professional experience
and ASD-related knowledge. Only participants with 6—10 years
of professional experience demonstrated significantly higher
knowledge scores compared with those with 0-5 years of
experience, whereas no significant differences were observed
among participants with 11-15 years, 16-20 years, or >21 years
of experience. This pattern is consistent with findings reported
in previous studies [19, 20, 23]. Ideally, given the increasing
prevalence of ASD and growing emphasis on early identification,
health care professionals who have recently completed their
education might be expected to demonstrate higher levels of
ASD-related knowledge and awareness. However, most studies
conducted in Tiirkiye have not demonstrated this anticipated
trend. Only one study reported higher ASD knowledge and
awareness among nurses and midwives within their first five
years of professional practice compared with more experienced
counterparts [30]. Taken together, the findings of the present
study suggest that ASD-related knowledge may be relatively
limited during the early stages of professional practice and
subsequently stabilizes after a certain level of experience is

reached.

Limitations

A primary strength of this study is its large sample size,
comprising 392 health care workers, which places it among the
studies with the highest participant numbers examining ASD
awareness among health care professionals. The substantial
representation of physicians, who accounted for 68% of the
sample, further strengthens the study by allowing robust
evaluation of ASD-related knowledge within this key professional
group. While several studies employing the KCAHW have been
conducted in Tiirkiye, this study adds to the existing literature
by offering institution-based data from a tertiary care setting and
by identifying profession-related disparities in ASD knowledge,
thereby informing targeted educational strategies. Several
limitations should nevertheless be acknowledged. These include

the cross-sectional design, which precludes causal inference;
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the assessment of knowledge using a single measurement
instrument at a single time point; and the heterogeneity of the
study population. Although participants reported their working
units, incomplete specification of specialties prevented a reliable
distinction between pediatric and non-pediatric departments,
and therefore this analysis could not be performed. Furthermore,
the predominance of physicians in the sample (68.1%) may have
introduced a representation bias and should be considered when
interpreting the generalizability of the findings across different
health care professions. Collectively, these factors may limit the
generalizability of the findings to other settings or health care

systems.

CONCLUSIONS

When considered alongside existing literature, the findings
of this study indicate that ASD receives insufficient emphasis
during both undergraduate and postgraduate education of health
care professionals. In the context of the increasing prevalence
of ASD and the pivotal role of early diagnosis in shaping long-
term outcomes, this gap represents an important public health
concern with potentially enduring consequences. The absence
of a consistent increase in knowledge levels with advancing
professional experience further suggests that ASD-related
knowledge does not improve passively over time but instead
requires deliberate educational reinforcement. Accordingly,
ASD-focused in-service training programs for health care
workers should be implemented as standardized, regularly
updated initiatives. Strengthening ASD-related education,
particularly among primary care professionals, may improve
early recognition and referral practices. Such efforts are
expected to promote timely access to appropriate health care and
educational services for children with ASD, thereby contributing
to a reduction in the long-term individual and societal burden

associated with the disorder.
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