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ABSTRACT 

We investigated the effect of a live online educational program in 93 Dutch Youth and Family Center 

(YFC) physicians who were screening for Autism Spectrum Disorder (ASD) in the general child 

population. The educational program raised the physicians’ level of specific ASD knowledge and it 

remained higher at six months follow-up (p<.01). Their self-confidence in detecting ASD was also 

higher and maintained at follow-up (p<.01). The educational program had no effect on the 

physicians’ stigmatizing attitudes toward mental illness nor on the number of potential ASD referrals 

in children of 4-6 years of age. In conclusion, the online educational program on early detection of 

ASD has a six month long effect on YFC physicians’ level of ASD knowledge and self-confidence. 
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Autism spectrum disorder, screening, educational program, preventive care physicians 
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INTRODUCTION 

Autism spectrum disorder (ASD) is a complex neurodevelopmental disorder with an the estimated 

prevalence of one in 54 (1.85%).1 ASD often co-occurs with other psychiatric disorders (e.g. anxiety 

disorders, depressive disorders)2 and has a substantial impact on lifespan quality of life.3 

The global mean age at ASD diagnosis is currently reported to be 60.48 months (range 30.9–234 

months).4 The age at ASD diagnosis varies between countries and regions and is affected by multiple 

clinical (e.g. type of ASD/severity), sociodemographic (e.g. ethnicity), parental (e.g. age), health care 

system and cohort factors.4 The age at ASD diagnosis in The Netherlands is 50-234 months,5–7 thus in 

the upper part of the reported range. There is a need to improve the early detection of ASD in 

children in the Netherlands as early treatment improves treatment outcomes.8,9  

Preventive care professionals, general practitioners (GPs) and medical specialists play an important 

role in the early detection of ASD.10 In the Dutch healthcare system, Youth and Family Centers (YFCs) 

provide free preventive healthcare to all children living in the Netherlands, with regular consultations 

with physicians and nurses at set times up to the age of 18. In addition to screening for 

developmental delays, part of the YFC’s program is to screen for (potential) social, psychological and 

somatic disturbances,11,12 which means they have a significant role in the early detection of ASD. Just 

before the start of this study, a national ASD screening guideline for YFC physicians, which includes a 

routine developmental screening and an ASD screening questionnaire, was published in 2015.11 The 

guideline emphasizes attention on children of school age, since behavioral problems can become 

easier to signal in adaptation to group situations and play between peers. Schooling is obligatory for 

children from 5 years old in the Netherlands and most children aged 4 years start primary school. 

Corresponding to this transition, YFC’s have a fixed consultation for children aged 4-6 years, with 

screening for developmental delays as part of the consultation. As all children in the Netherlands 

attend a YFC, it is of utmost importance that YFC physicians can recognize the early signs of ASD and 

know how to refer suspected cases. 

There has been little research on the role of preventive care physicians (e.g. YFC physicians) in the 

process of early detection. Research in related primary care providers found inconsistencies in 

knowledge of ASD and screening procedures around the detection of early signs of ASD.13,14 More 

recent research has indicated that Dutch YFC physicians have insufficient levels of specific ASD 

knowledge and reasonably positive attitudes toward mental illness.15 However, little is known about 

the effect of an early detection program on the ASD alertness of YFC physicians.  

O’Brien et al.16 pointed out that a lack of emphasis on mental health in medical training and a lack of 

competence in recognizing mental health problems in young people are leading to skill problems in 

primary care professionals. One study investigating the effect of an elaborate ASD identification- and 
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ongoing care learning program found it had a positive effect on physicians’ self-efficacy in providing 

care to children with ASD.17 However, to our knowledge, no research has been done into the effect 

of an educational program on physicians’ self-confidence regarding the detection of ASD. Although 

previous studies indicate that educational programs for primary care providers (including YFC 

physicians),10,18 pediatricians, GPs,19 and child and adolescent psychiatrists20 have a positive effect on 

the age at ASD diagnosis, this effect was not sustained at follow-up. These findings demonstrate the 

importance of the continuity of training for health professionals and for finding strategies to preserve 

this positive effect. 

GPs, physicians and pediatricians often report low levels of self-confidence in addressing concerns 

about early development and making appropriate referrals for children with ASD.17,21,22 

Implementation of a parent-completed screening tool increased pediatricians’ developmental 

referral rates in children aged 12-24 months23 and developmental and behavioral detection rate in 

pediatric practices in children aged 2-3 years.24 A retrospective study found that introducing a 

routine screening method during well-child visits increased the number and age of developmental 

and behavioral delays referrals between ages 6-60 months.25 

Lack of skills and awareness was suggested to translate into psychiatric stigmatization by primary 

healthcare professionals, inducing feelings of anxiety and a preference for avoiding patient-provider 

interactions.26 Psychiatric stigma in healthcare providers has a negative influence on patients’ access 

to mental healthcare as various studies have shown that providers are an important source of stigma 

towards mental illness.27 Dutch physicians appear to have a positive attitude towards mental illness, 

although they are less positive than other Western healthcare professionals.15 Research on the effect 

of stigma-reducing interventions for primary care physicians and nurses found they had a significant 

effect.28,29 However, we found no studies on what effects education can have on stigmatizing 

attitudes toward mental illness in physicians screening in the general child population. 

Our study therefore evaluated the 6-month effect of a live online educational program on ASD for 

YFC physicians. Based on previous studies, we hypothesized that the educational program would 

enhance their level of ASD knowledge, self-confidence, and potential ASD referrals in children aged 

4-6 years, and that it would reduce stigma toward mental illness.  

 

METHODS 

Study design and population 

We present the results of the Live Online Learning (LOL) educational program called Detection of 

Autism Spectrum Disorders in Children Aged 4-6 Years by Youth & Family Center Physicians. The 

educational program was developed as part of the “Reach-Aut Academic Center for Autism: 
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Transitions in Education” project. All physicians employed by the YFCs in the Greater Rotterdam area 

took the educational program between January-December 2016. Written informed consent was 

obtained from all participants. The Medical Ethics Committee of Leiden University Medical Center 

approved the study and classified it as not being subject to the Medical Research Involving Human 

Subjects Act (WMO) (REACH-AUT No. 70-73400-98-002). 

 

Procedure 

The online educational program (group size 8-11 participants) was obligatory for all 93 physicians of 

the Youth and Family Centers in the Greater Rotterdam area between January and November 2016. 

All physicians were asked to complete online questionnaires at pre-, post and 6 month follow-up 

measurement. We assessed ASD knowledge and self-confidence regarding the detection of ASD at 

pre-, post-, and follow-up measurement. Stigmatizing attitudes toward mental illness was assessed at 

pre-, and follow-up measurement, educational program satisfaction at post measurement and 

demographic measures at pre measurement. 

A subsample of 47 physicians (sample 2) who screened children in the 4-6 year age group also 

recorded all their referrals made during the two months before the educational program started and 

the two months before the follow-up questionnaire. 

All data extraction, handling and recoding procedures were performed according to a standard 

operating procedure written by the first and last authors.  

 

Samples 

Of the 93 physicians who started the educational program (sample 1), 78 completed all pre-, post- 

and follow-up questionnaires (83.9%) (Figure 4.1). Of the subsample (sample 2), 23 of 47 physicians 

who recorded their referrals completed pre- and follow-up measurements (48.9%). 

 

Live online educational program 

The educational program Detection of Autism Spectrum Disorders in Children Aged 4-6 Years by Youth 

& Family Center Physicians entailed three weekly 1.5-hour online sessions using the Live Online 

Learning methodology. Live Online Learning30 consists of a virtual classroom in which multiple 

interactive tools (e.g. video, audio, whiteboard) are available during the sessions. The educational 

program was guided by one of two child and adolescent psychiatrists. The sessions addressed: (1) 

general information related to ASD and the early detection of ASD, (2) red flags for ASD and early 

detection during a consultation, and (3) communication with parents and referring potential ASD 

cases. In addition, each session was preceded by self-preparation (reading material, videos, 
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preparing case studies and identifying healthcare services), that was discussed during the online 

sessions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a sample questionnaires, b sample of referral physicians screening 4-6 year olds. 

Figure 4.1 Study populations 

 

Measurements 

ASD knowledge  

We assessed ASD knowledge with the Autism Spectrum Disorder Knowledge Questionnaire – 

Physician edition (AKQ-P).15 The AKQ-P was specifically developed for this study and consists of 32 

multiple-choice questions. The first part included 20 questions (α = 0.21) on general ASD knowledge, 

prevalence, sex differences, and risk factors. The second part included 12 physician-specific questions 

(α = 0.31) assessing ASD early signs, detection, diagnostic criteria, and comorbidity. We calculated a 

general ASD knowledge score and a specific ASD knowledge score on a 1-10 scale (1 = least 

knowledge, 10 = most knowledge) using weighted item scores to account for the number of possible 

answers for each question. We calculated the weighted sum score, to correct for guessing, for the 

general knowledge and physician-specific sections. The AKQ-P was evaluated and revised by an 

n = 93 total number of physicians 

Sample 1a 

n = 78 

15 missing 
   5 no longer employed 

   4 due to illness, leave,  

 absence 

   4 no response 

   1 due to dispensation 

   1 incomplete data 

46 excluded due to not doing 4-6 

year consultations 

n = 47 

Sample 2b 

n = 23 

24 missing 
2 no longer employed 

4 due to illness   

1 incomplete data    

7 no 4-6 year olds seen in  

    study period  

  10 unknown/other reason 

Evaluating ASD knowledge, self-

confidence, stigma and course 

satisfaction  

Evaluating number of potential 

ASD referrals 
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expert panel consisting of YFC physicians, psychologists and a social worker with experience in 

working with children with ASD.15  

 

Self-confidence 

As no validated questionnaire was available to evaluate physicians’ competence in the early 

detection of ASD, we assessed their self-confidence associated with the early detection of ASD with a 

self-reported questionnaire developed for this study. It contained five questions (α = 0.83) scored on 

a 10-point Likert scale: (1) I have enough knowledge about autism, (2) I have enough knowledge 

about early detection of autism, (3) I am confident that I can recognize autism in a child between 4 to 

6 years old, (4) I am confident that I can communicate a suspicion of autism correctly with a child’s 

parents, (5) I am confident that I can correctly refer a child suspected of having autism. The total sum 

of the scores (range 5-50) was used for our analysis. 

 

Stigmatizing attitudes toward mental illness  

Stigmatizing attitudes toward mental illness were assessed using the Dutch translation of the 

Community Attitudes to Mental Illness (CAMI) questionnaire.31,32 The CAMI is a 40-item, self-

reported questionnaire used to measure attitudes toward individuals with mental illness. The 

internal consistency of the four CAMI scales in our sample were: authoritarianism (α = 0.60), 

benevolence (α = 0.72), social restrictiveness (α = 0.76) and community mental health ideology (α = 

0.83). Each of the four CAMI scales contains 10 statements scored on a 5-point Likert scale (1 = 

strongly agree, to 5 = strongly disagree). A value is assigned to each item and five of the 10 items for 

each scale are reverse coded. In order to calculate the final CAMI score, we recoded items so that a 

higher score (sum of all items) would correspond to having a more negative attitude toward people 

with mental illness. Responses to items were added together to obtain a score between 10 and 50 

for each scale and they were then divided by ten (number of items in each scale). Although the CAMI 

was developed to evaluate public attitudes toward mental illness31, it has also been used broadly by 

health professionals33,34 and others.35,36 

 

Potential ASD referrals  

We assessed physician referrals using five questions: (1) date of referral, (2) child’s gender, (3) age in 

months, (4) reason for referral, and (5) type of institution the child was referred to. The physicians 

also reported the total number of children they saw for consultation during the measurement 

periods. To group the referral data, we calculated pre- and post-referral rates (referrals 

made/children seen for consultation in the relevant period x 100). Second, referral reasons were 

classified by ICD-10 category37 by two of our physician co-authors. Discrepancies in classification 
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between the physicians were jointly re-evaluated. Third, the same two physicians coded the reason 

for referral into three categories assessing the likelihood of a referral being made based on possible 

(early) signs of ASD: potential, cannot be excluded, or cannot say anything about it. A referral was 

coded as potential if it matched any of the ASD DSM-5 criteria38, when the reason for referral 

contained one or more of the following problems: behavior, attention, food intake, development of 

motor function, anxiety, social and/or emotional functioning. Congenital malformation and 

psychiatric evaluation were also included in the potential category. Reasons for referral and coded as 

cannot be excluded included: problems in motor functioning, self-esteem, upbringing, speech, 

dentofacial function, dysphagia, weight, posture, and sleeping, as well as life events, PTSS, 

encopresis, enuresis and constipation. Other reasons for referral were coded as cannot say anything 

about it. Discrepancies in coding between the physicians were jointly re-evaluated.  

 

Educational program satisfaction 

Physicians’ satisfaction included a general evaluation of the educational program, evaluation of the 

LOL method and the usability of the information provided in clinical practice. We assessed 

participants’ satisfaction with the educational program and the LOL method using six questions: (1) I 

give the course the following grade, (2) The course was useful, (3) Live Online Learning is a pleasant 

way of teaching, (4) Contact with other participants was enjoyable, (5) Learning in the online school is 

just as pleasant as learning in a face-to-face group, (6) I am going to use the information from the 

course in my practice. Question 1 used a 10-point Likert scale and questions 2-6 used a 5-point Likert 

scale. 

 

Demographic measures 

We collected demographic information about the participants in a questionnaire, including age, 

gender, ethnic background (own, mother and father), and years of work experience as a physician. 

 

Statistical analyses 

Non-response analysis was performed using Mann-Whitney U tests (since data were non-normally 

distributed) in numerical variables and Fisher’s exact tests in quantitative variables. We made 

descriptive analyses to assess general and specific ASD knowledge, self-confidence, stigmatizing 

attitudes toward mental illness, potential ASD referrals, and educational program satisfaction. 

Additionally, we compared knowledge and self-confidence levels between the three measurement 

moments through repeated measures ANOVA. We used Wilcoxon Signed-Ranks tests to compare 

CAMI subscale scores, referral characteristics, and potential ASD referrals between the pre-

measurement period and at follow-up since outcomes were not normally distributed. 



DETECTION OF AUTISM IN CHILDHOOD 

100 

RESULTS 

Non-response 

Non-response analyses were conducted for both samples originating from our study population of 93 

YFC physicians (Figure 4.1). Analyses of responses (n = 78) in the questionnaire sample showed no 

significant differences with the non-response group (n = 15) on age, years on working experience, 

ethnicity and educational level. Analyses of the referral sample (n = 23) showed a higher percentage 

(p < 0.05) of specialized YFC physicians than junior doctors in the non-response group (n = 24). 

 

Sample characteristics 

Sample characteristics are presented in Table 4.1. Data were missing on years of work experience in 

both samples (sample 1 = 4.0%, sample 2 = 4.5%). 

 

Table 4.1 General characteristics of the two study samples of primary healthcare physicians who 

participated in the Live Online Learning educational program: 78 physicians filled in all questionnaires 

(Sample 1), and 23 physicians also recorded their referrals for children between 4-6 years of age 

(Sample 2). 

 Sample 1 (n=78) Sample 2 (n=23) 

 Percentage or median 

(range) a 

% missing Percentage or median 

(range) a 

% missing 

Gender (%)  0.0  0.0 

Female 96.2  91.3  

Age, years 42.5 (24.0 - 64.0) 0.0 43.0 (25.0 - 60.0) 0.0 

Years of work experience, years 11.0 (0.3 - 40.0) 4.0 10.5 (1.0 - 33.0) 4.5 

Ethnicity (%)  0.0  0.0 

Dutch 69.2  65.2  

Western migration background 14.1  13.0  

Non-western migration background 16.7  21.7  

Education (%)  0.0  0.0 

Junior doctor 48.7  52.2  

Specialized YFC physician 44.9  47.8  

Other 6.4  0.0  

aValues are presented as percentage for categorical variables and median including range for continuous non-normal 

distributed variables. 

 

ASD knowledge, self-confidence and stigma 

Table 4.2 shows mean (SD) ASD knowledge grade, stigma towards mental illness and self-confidence 

scores at pre-, post- and follow-up measurement points. Repeated measures ANOVA showed a 

significant increase in general and specific ASD knowledge scores as a result of the educational 

program (F(2, 154) = 8.93, p<.00) and (F(2, 154) = 23.92, p<.01). The educational program had a 

lasting effect on physicians’ specific ASD knowledge as the mean (SD) was significantly (p = <.01) 

higher at 6 months follow-up (mean = 6.46, SD= 1.65) than before the educational program (mean = 

5.87, SD=1.64). We found no lasting effect on general ASD knowledge. 
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Table 4. 2 ASD knowledge, self-confidence, and stigmatizing attitudes held by YFC physicians at pre- 

and post-measurement and at 6 months follow-up after the educational program (n=78) 

 Pre-measurement Post-measurement 6 month follow-up 

 Mean (SD)/ Median 

(range) 

Mean (SD)/ Median 

(range) 

Mean (SD)/ 

Median (range) 

ASD knowledgea    

General 7.15 (1.22) 7.79 (1.04)e 7.34 (1.18) 

Specific 5.87 (1.64) 7.13 (1.39)e 6.46 (1.65)f 

Self-confidenceb 29.05 (5.56) 37.67 (2.76)e 36.95 (4.08)f 

Stigma towards mental illnessc    

Authoritarianism 2.15 (1.40-2.80) - 2.20 (1.40-2.80) 

Benevolence 2.20 (1.30-2.90) - 2.30 (1.40-2.80) 

Social restrictiveness 2.20 (1.10-3.20) - 2.20 (1.20-2.90) 

CHMId 2.20 (1.10-3.30) - 2.20 (1.10-3.20) 

a Measured with the Autism Spectrum Disorder Knowledge Questionnaire – Physician edition (AKQ-P) 
b Measured with a questionnaire developed for this study 
c Measured with the Community Attitudes to Mental Illness (CAMI)  

d Community mental health ideology 
e Significant difference between pre- and post-measurement, p<.01 
f Significant difference between pre- and follow-up measurement, p<.01 

 

Using repeated measures ANOVA, we found a significant increase in self-confidence regarding the 

detection of ASD reported by the physicians (F(1.56, 120.27) = 141.41, p<.01). However, Mauchley’s 

test indicated that the assumption of sphericity had been violated (χ(2) = .72, p<.00), therefore the 

degrees of freedom were corrected using Greenhouse-Geisser estimates of sphericity (ε = .78). At six 

months follow-up, the self-confidence was still significantly higher (p<.01) (mean 36.95, SD = 4.08) 

than before the educational program (mean=29.05, SD=5.56). 

Wilcoxon Signed-Ranks tests showed no significant differences (p > 0.05) on the CAMI scores 

(authoritarianism, benevolence, social restrictiveness, and community mental health ideology scales) 

at pre-measurement compared to 6 month follow-up. 

 

Potential ASD referrals 

Table 4.3 shows the characteristics of the 178 referrals made by the 23 complete responders. Data 

were missing on ICD categories (6.2%) and referral institution (1.7%). A total of 10.0% of the 1775 

children seen for consultation at the YFC during the study period were referred to other 

professionals for further consultation (9.8% pre-measurement, 11.1% follow-up, P = 0.7). YFC 

physicians referred children primarily for mental and behavioral problems (35.4%), eye problems 

(24.2%) and ear problems (13.5%). Children were most often referred to ophthalmologists (23.0%), 

mental healthcare professionals (20.2%) and speech therapists (12.9%). Our results show no 

significant differences in the percentage of referrals to the different ICD-10 categories between pre-

measurement and follow-up except for a 10-percentage point decrease (p < 0.05, from 13.2% to 

3.4%) in GP referrals between pre- and follow-up time points. 
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Table 4.3 Characteristics of 178 referrals made by YFC physicians in study sample 2 (n=23) during the 

4-6 year old consultations at pre-measurement and at 6 month follow-up 

 Pre-measurement 

n=91 

 6 month follow-up 

n=87 

Wilcoxon signed-

rank test  

Percentage of children referred, based on the number 

of children seen for consultation, %a,b 
9.8 11.1 NS 

Male, % 58.2 62.1 NS 

Age child in months, mean (range) 69.2 (56.0;80.0) 68.9 (51.0;133.0) NS 

ICD categories, %    

ICD-IV: Endocrine, nutritional and metabolic 

diseases 
2.2 6.9 

-d 

ICD-V: Mental and behavioral disorders 37.4 33.3 NS 

ICD-VII: Diseases of the eye and adnexa 19.8 28.7 NS 

ICD-VIII: Diseases of the ear and mastoid process 15.4 11.5 NS 

ICD-XI: Diseases of the digestive system 2.2 0.0 -d 

ICD-XII: Diseases of the skin and subcutaneous 

tissue 
1.1 0.0 

-d 

ICD-XIV: Diseases of the genitourinary system 1.1 0.0 -d 

ICD-XVII: Congenital malformations, deformations 

and chromosomal abnormalities 
2.2 0.0 

-d 

ICD-XVIII: Symptoms, signs and abnormal clinical 

and laboratory findings, not elsewhere classified 
8.8 6.9 

NS 

ICD-XXI: Factors influencing health status and 

contact with health services 
5.5 4.6 

NS 

Missingc 4.4 8.0 -d 

Child referred to type of specialist, %    

Ophthalmologist 19.8 26.4 NS 

Mental healthcare professional 20.9 19.5 NS 

Speech therapist 12.1 13.8 NS 

Physical therapist 11.0 11.5 NS 

Ear, nose and throat doctor 7.7 11.5 NS 

GP 13.2 3.4 0.02* 

Hospital 4.4 5.7 NS 

Dietitian 3.3 3.4 NS 

Other 6.6 2.3 NS 

Missing 1.1 2.3 NS 

a Children seen for consultation by 23 physicians in study period; pre-measurement 915 and at 6 month follow-up 860 (total 

1775)  
b (Number of children referred/number of children seen for consultation) * 100 = % children referred 
c Multiple issues in one referral that did not fit in one ICD-10 category 
d Not enough referrals in category to perform Wilcoxon signed-rank test 

* p<0.05 

 

Table 4.4 shows that 26.3% of the referrals before the educational program were potential ASD 

referrals compared to 17.2% at follow-up. Table 4.4. shows that the median potential ASD referral 

rate ((number of potential ASD referrals/number of total referrals) x 100) at pre-measurement was 

0.0 (range = 0.0-18.2) and also at follow-up 0.0 (range = 0.0-22.2). Wilcoxon Signed-rank test   
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Table 4.4 Percentage of possible ASD referrals made by YFC physicians (n=23) at pre and 6 month 

follow-up 

 Pre-measurement  

n=91 

Follow-up 

n=87 

Wilcoxon Signed-Rank 

Test 

Possible ASD  % Percentagea 

Median (range) 
% Percentagea 

Median (range) 
Z p-value 

Cannot say anything about it 47.2 3.4 (0.0-18.7) 52.9 2.5 (0.0-23.5) -0.12b NS 

Cannot be excluded 26.3 0.0 (0.0-9.1) 29.9 1.7 (0.0-25.0) -1.49c NS 

Potential 26.3 0.0 (0.0-18.2) 17.2 0.0 (0.0-22.2) -1.22b NS 

a percentage of the total number of children seen in the consultation period 
b based on positive ranking 
c based on negative ranking 

 

demonstrated no differences (p = 0.22) between the potential ASD referral rate at pre- and follow-up 

time points.  

 

Educational program satisfaction 

Participants rated the educational program on a 10-point Likert-scale as positive (mean = 7.8). On a 

5-point Likert-scale, participants rated ‘Live Online Learning’ as a pleasant way of learning (mean = 

3.8), the contact with other participants as enjoyable (mean = 3.9), the method just as pleasant as 

face-to-face (mean = 3.1) and indicated that they would use the information from the educational 

program in their clinical practice (mean = 4.4). 

 

DISCUSSION 

Our study shows the online educational program had a positive effect on the level of physicians’ ASD 

knowledge and self-confidence, which remained high after six months’ follow-up. Physician-specific 

ASD knowledge mean scores were higher after the educational program and remained higher at 

follow-up compared to pre-measurement means. Self-confidence related to the detection of ASD 

was higher after the educational program than at the start, and mean scores remained higher at 

follow-up compared to pre-measurement. However, we found no effect of the educational program 

on the level of stigmatizing attitudes toward mental illness and the number of potential ASD 

referrals.  

Our results show a lasting effect on the level of overall and physician-specific (e.g. comorbidity, early 

signals) ASD knowledge levels after the educational program. Other studies previously described 

improvements in in healthcare professionals’ (GPs, primary care workers, pediatricians and other 

medical specialists) knowledge levels after interventions concerning ASD detection and identification, 
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but none investigated the effects on ASD knowledge level over a longer period of time.18,19 The 

programs used in these studies were not online-based and outcome variables focused more on mean 

age at ASD diagnosis than on ASD knowledge in the participating healthcare professionals.18,19 One 

study investigated knowledge acquisition as an effect of a training program for pediatricians and GPs 

on ASD identification. However, they concentrated on knowledge of diagnostic criteria and ASD 

treatment instead of knowledge of early ASD detection.19 It is difficult to compare these results 

because research on ASD knowledge levels in YFC physicians/preventive care professionals is limited 

and the instruments used to measure this knowledge vary considerably. Programs that focused on 

improving early ASD detection, but not specifically on ASD knowledge in healthcare professionals, 

were effective in reducing the mean age at ASD diagnosis. However, this effect was not sustained 2-8 

years after the intervention programs ended.10,20 Although our results indicate that a live online 

educational program has a six-month effect on the level of ASD knowledge, we do not know whether 

this effect was sustained over a longer period. 

Our results show a positive effect of the educational program on YFC physicians’ self-confidence 

regarding the detection of ASD. Earlier research confirmed our findings of improvement in 

physicians’ perceived self-efficacy after an early ASD detection educational program.17 However, our 

study is -as far we know- the first one that demonstrates a longer-term effect of education on 

physicians’ self-confidence. Previous research showed that improvements in 14 physicians’ self-

efficacy had a positive effect on the age at ASD diagnosis.20 Self-perceptions were also named as an 

essential feature for young doctors taking clinical action based on knowledge.39 Our educational 

program is successful in increasing YFC physicians’ self-confidence regarding the detection of ASD, 

which we consider to positively affect the early detection of ASD. 

Contrary to our expectations we did not find the educational program had any effect on YFC 

physicians’ level of stigma towards mental illness. Our results are comparable to those of a study on 

the effect of an e-learning course on psychiatric nurses’ attitudes towards mental illness.29 Attitudes 

toward mental illness are complex and have been proven difficult to change through education.40 

Although educational programs might not have a direct effect on healthcare professionals’ attitudes, 

some indirect effects might be achieved through an increase in knowledge and confidence in treating 

people with mental illness.41 However, previous research indicated that especially anti-stigma 

intervention that included social contact with someone who has had experience of living with mental 

illness was effective for a broad range of healthcare providers42 and medical students.43 Another 

possible explanation for not finding an effect on the level of stigma is the positive attitudes already 

held toward mental illness by Dutch YFC physicians in general.15 Their low level of stigma might be 

difficult to reduce even further, especially through the indirect effect of an ASD early detection 

educational program. As healthcare personnel are an important source of stigma that can have a 
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negative influence on patients’ access to mental healthcare,27 further research is needed to find ways 

to reduce the level of stigmatizing attitudes toward mental illness in preventive care providers.  

We also found no effect from the educational program on the number of potential ASD referrals. It is 

possible that an increase in ASD knowledge does not directly translate into an increased number of 

ASD referrals. This was also reported by Schonwald et al.24, who found that implementing 

developmental screening in pediatric practice (children 2-3 years old) increased the identification 

rate for developmental and behavioral problems, but they did not find a significant increase in 

overall referral rates. Schonwald et al.24 indicated that providers possibly continued to exercise 

clinical judgment when deciding whether to refer a child or manage it within the office setting. In our 

educational program, physicians were taught that when they had doubts regarding the early signs of 

ASD, a follow-up appointment to further explore ASD traits was preferred to a referral. In addition, 

the limited sensitivity of our ASD coding mechanism could have affected our results as, based on a 

prevalence of ASD in 1.5% of children under 8 years old,44 only 26/1775 of our screened children 

(pre-measurement = 915, post-measurement = 860) may have ASD. Also, as 1.7-2.6% of the children 

seen for consultation were coded as a possible ASD referral, this is a higher rate than the ASD 

prevalence of 1.5% in the general population. This prevalence indicates that non-ASD children might 

have been included in the potential ASD category due to our coding scheme. Both scenarios would 

increase the number of false-positives, complicating detecting any change in ASD referrals after the 

educational program.10 Furthermore, we did not follow-up on the referrals, so no conclusions can be 

drawn on how correct the referrals were. Thus, it is possible that the educational program increased 

the number of ASD referrals, but simultaneously decreased the false-positive referrals, keeping the 

number of potential ASD referrals equal in pre-measurement and follow-up periods.  

 

Strengths and limitations 

Our study has several strengths. First, the follow-up measurement at six months after the 

educational program created the opportunity to measure the sustainability of the educational 

program and strengthened the results. The high response rate (97.85% after the educational 

program, 83.87% at follow-up) of a large number of YFC physicians supports the generalizability of 

our findings. Finally, the large number of children screened by the physicians strengthened the 

results.  

There were also several limitations. First, we investigated general stigmatizing attitudes toward 

mental illness instead of stigma related specifically to ASD. The generalizability of the questions used 

in the CAMI (e.g. questions regarding danger to others, mental healthcare facilities in the 

community) do not accurately reflect stigma toward young children with ASD. Thus, our observed 

absence of a relation between the educational program and stigmatizing attitudes toward mental 
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illness might have been different with an ASD-specific stigma questionnaire. In further research, the 

Autism Stigma and Knowledge Questionnaire (ASK-Q)45,46 would be preferable, as they evaluate both 

ASD knowledge and stigma and has strong psychometric properties. Secondly, we had a limited 

amount of information regarding the ASD referrals made by the YFC physicians. More extensive 

information about: (1) the reason for referral, (2) insight into the number of children who were not 

referred but recommended to come back for a follow-up appointment, and (3) a follow-up on the 

potential ASD referrals to confirm their validity would have strengthened our results. Also, the six 

months follow-up might be a too short timeframe to see an effect of the educational program on the 

number of potential ASD referrals. However, the increased ASD knowledge and self-confidence of 

YFC physicians suggests improvement in identification is possible. Also, we had no information 

regarding the number of children that were detected or diagnosed with ASD before the 4-6 year YFC 

visit. A high ASD detection rate during the previous YFC visits could have decreased the ASD referrals 

during 4-6 years consultation. Also, we had no data on the number of children that were previously 

detected by other healthcare professionals (e.g. GP’s and pediatricians). It is however likely that, 

based on the current mean age at ASD diagnosis in The Netherlands (50-234 months)5–7 the number 

of children that is detected before the 4-6 year visit is relatively small. In addition, we hypothesize 

that young children (< age 4 years) with severe ASD will indeed be detected previously. However, the 

focus of the study is to identify the larger group of children with moderate ASD traits who can enter 

the regular schools. Consequently, the educational program might have led to a higher ASD referral 

rate than found in our study. A final limitation was the low response rate (49%) on the pre- and post-

referral questionnaires with a higher non-response by specialized YFC physicians. The higher non-

response by specialized physicians could have negatively affected our referral results as they may be 

more skilled in the detection of ASD due to additional education.  

Future research should address the full, early ASD detection-referral-diagnostic process in a 

prospective general population sample. This study should include knowledge regarding the final 

diagnosis and thereby evaluate: 1) whether physicians are able to identify more children with ASD 

(reduce false negatives), 2) whether physicians are able to differentiate better between ASD and 

other disorders (reduce false positives), and/or 3) whether an ASD educational program might lead 

to over referral (increase false positives). The ASD detection-referral-diagnostic process does not only 

involve YFC/preventive care physicians, but numerous other professionals and the process often 

contains multiple referrals from a variety of mental health and non-mental health professionals. So, 

only a general population cohort followed over a long period of time could fully evaluate the 

effectiveness of the ASD detection-referral-diagnostic process and indicate further ways to improve 

it. Such a study design would not only cover the full process, but could also connect with population 

and clinical data to adjust for confounding factors. 
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Conclusion 

Our study shows that an online educational program had at least a six-month long effect on ASD 

knowledge and self-confidence regarding ASD referrals by Youth and Family Center physicians. We 

found no effect from the educational program on stigmatizing attitudes toward mental illness or on 

the number of potential ASD referrals. Education on the early signs of ASD, communication with 

parents, and municipal referral options should be given adequate attention in preventive care 

settings. 
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