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As a child psychologist working at an expert center for autism I have had the opportunity to meet 

many children with Autism Spectrum Disorder (ASD) and their parents. Numerous parents have 

struggled for years in their search for the right help before ending up at the center. The confirmation 

of an ASD diagnosis is, for many parents, the end of a long quest and they are hugely relieved that 

they are finally going to receive the best possible help for their child. Simultaneously, I have met 

young children who have wondered for years why they are different to other children and at the 

center they finally find acknowledgement and recognition for their struggle. It is fantastic that we can 

help these children and their parents and siblings. However, the long and difficult quest could often 

have been shorter if the children’s ASD signs had been detected earlier and they had been referred 

to the appropriate healthcare professional. 

In this thesis I aim to explore the detection of Autism Spectrum Disorder in childhood, with emphasis 

on the current global age at diagnosis, early detection by preventive care physicians, and the possible 

role of eating behavior in the early detection of ASD.  

 

AUTISM SPECTRUM DISORDER 

Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder that is characterized by persistent 

impairments in social communication and social interaction, as well as by restricted, repetitive 

patterns of behavior, interests, or activities (see DSM-51). ASD has three severity levels based on the 

amount of support required (mild, moderate or severe, see Table 1.1).1 See Box 1.1 for the full set of 

DSM-5 criteria. ASD is a multifunctional disorder with a genetic inheritance that can be explained up 

to 83%.2 Although the exact numbers vary in different studies, there is a general consensus that ASD 

affects 1 in 68 children3, with boys overrepresented by a ratio of 4:1.4 ASD is a lifelong condition with 

different external signs at different life stages. It causes many challenges in a child’s life, but these 

also affect the rest of the family. The mean age at diagnosis is believed to be 38–120 months, based 

on studies published between 1990 and 2012.5 However, the current age at ASD diagnosis is not 

known (chapter 2). 

When evaluating the early detection of ASD it is important to keep the full spectrum of ASD in mind, 

with its wide variety of symptoms and range of severity, each presenting unique challenges and 

difficulties. This full ASD spectrum, with all its variation, is perfectly expressed by a widely known 

statement, “When you have met one person with autism, you have met ONE person with autism”. 
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Box 1.1 Full DSM-5 criteria for Autism Spectrum Disorders 299.00 (F84.0)1  
 
A. Persistent deficits in social communication and social interaction across multiple contexts, as 

manifested by the following, currently or by history (examples are illustrative, not exhaustive; see 
text): 
1. Deficits in social-emotional reciprocity, ranging, for example, from abnormal social approach 

and failure of normal back-and-forth conversation; to reduced sharing of interests, emotions, 
or affect; to failure to initiate or respond to social interactions.  

2. Deficits in nonverbal communicative behaviors used for social interaction, ranging, for 
example, from poorly integrated verbal and nonverbal communication; to abnormalities in eye 
contact and body language or deficits in understanding and use of gestures; to a total lack of 
facial expressions and nonverbal communication.  

3. Deficits in developing, maintaining, and understanding relationships, ranging, for example, 
from difficulties adjusting behavior to suit various social contexts; to difficulties in sharing 
imaginative play or in making friends; to absence of interest in peers. 

B. Restricted, repetitive patterns of behavior, interests, or activities, as manifested by at least two of  
the following, currently or by history (examples are illustrative, not exhaustive; see text): 
1. Stereotyped or repetitive motor movements, use of objects, or speech (e.g., simple motor 

stereotypes, lining up toys or flipping objects, echolalia, idiosyncratic phrases).  
2. Insistence on sameness, inflexible adherence to routines, or ritualized patterns of verbal or 

nonverbal behavior (e.g., extreme distress at small changes, difficulties with transitions, rigid 
thinking patterns, greeting rituals, need to take same route or eat same food every day).  

3. Highly restricted, fixated interests that are abnormal in intensity or focus (e.g., strong 
attachment to or preoccupation with unusual objects, excessively circumscribed or 
perseverative interests).  

4. Hyper- or hyporeactivity to sensory input or unusual interest in sensory aspects of the 
environment (e.g., apparent indifference to pain/temperature, adverse response to specific 
sounds or textures, excessive smelling or touching of objects, visual fascination with lights or 
movement). 

 
Specify current severity: Severity is based on social communication impairments and restricted, 

repetitive patterns of behavior (see Appendix 1.1). 
 
C. Symptoms must be present in the early developmental period (but may not become fully manifest 

until social demands exceed limited capacities, or may be masked by learned strategies in later 
life). 

D. Symptoms cause clinically significant impairment in social, occupational, or other important areas 
of current functioning. 

E. These disturbances are not better explained by intellectual disability (intellectual developmental 
disorder) or global developmental delay. Intellectual disability and autism spectrum disorder 
frequently co-occur; to make comorbid diagnoses of autism spectrum disorder and intellectual 
disability, social communication should be below that expected for general developmental level.  
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Box 1.2 Case examples of problems at home and at school 
 
Bram is a 6-year-old boy who loves being outdoors. Bram runs into multiple problems both at home 
and at school. The busy morning ritual in his home creates a lot of friction and Bram often gets angry, 
sometimes to the extent that he is so overwhelmed he refuses to go to school. Bram is easily 
distracted at school, finds it difficult to become involved in group activities, and has regularly issues 
with other children during play time. 
 
Mara is a four-year-old girl and has a younger brother. She is cheerful but a little shy when with 
others. She loves watching cartoons and is doing well in her first few months in nursery school. Mara 
finds it difficult to try new types of vegetables – she only likes broccoli, which causes problems during 
family mealtimes. 
 

 

EARLY DETECTION OF ASD 

Early detection can prevent or restrict the full development of ASD and its related disabilities by 

offering early referral to effective treatment,6 which improves functioning in the long term.7 

Although structured, long-term, early interventions are currently seen as the most beneficial ones to 

improve the level of functioning in children with ASD,6 it is also often possible to use small, non-

intrusive, child or parent interventions at this early stage. Research shows that ASD often manifests 

before two years of age and that abnormalities can often be observed in the child as early as age 12–

24 months.8,9 

Early signs of ASD that can be observed during (the start) of the second year are10: 

- No babbling by 12 months 

- No interest in other people by 12 months 

- No smiling at others by 12 months 

- No gesturing by 12 months (pointing, waving bye-bye) 

- No functional use of single words by 18 months 

- No 2-word spontaneous phrases (not echoic) by 24 months 

- Any loss of any language or social skills at any age 

From 4 years of age, ASD early detection focuses on deficiencies in social interaction, 

communication, stereotypical behavior, and sensory processing.11 Although early signs of ASD can 

often be observed before 24 months of age, the global average age at diagnosis ranges from 38–120 

months.5 In addition, delays of up to 4.5 years were found in the process from first parental concern 

to first contact with a healthcare professional to receiving an ASD diagnosis.12 

  



DETECTION OF AUTISM IN CHILDHOOD  

14 

The early detection of ASD is a collaboration between many people and professionals looking at 

multiple levels and moments in a child’s life. ASD can be detected by preventive care (e.g. well-baby 

clinics), primary care (e.g. general practitioners), and/or secondary care (e.g. psychologists, 

psychiatrists, physiotherapist and pediatricians). However, non-healthcare professionals like 

nursery/pre-school staff and school teachers can also play a significant role in the early detection of 

ASD. And last but not least, parents and the social environment (e.g. family, neighbors) have a crucial 

role in early detection. Although it is not discussed further in this dissertation, the field of clinical 

genetics of neurology is also contributing to ASD detection by identifying genes and biomarkers that 

may be associated with the development of ASD.13 

 

Box 1.3 Case examples of well-child visits to Youth and Family Centers (YFC) 
 
Bram: The well-child screening indicates no physical deficiencies, but the YFC physician notices 
limited social interaction and abnormal motor skills. Results from a questionnaire indicate multiple 
problems at home and school. The mother explains that she has higher levels of stress due to Bram’s 
problems and wonders how long they can keep this up. 
 
Mara: The screening indicates no physical deficiencies, but the YFC physician notices that Mara has a 
slight delay in vocal skills for her age. The mother mentions Mara’s eating problems. As there are no 
other abnormalities (at home nor at the nursery), the physician asks the mother to return in 6 
months. 
 

 

This thesis aims to improve the detection of ASD by increasing knowledge about its early detection, 

expanding skills in preventive care physicians (chapters 3 and 4), and by introducing problems in 

early eating behavior as a possible early sign of ASD (chapters 5 and 6). 

 

PREVENTIVE CARE PHYSICIANS 

Preventive care physicians in well-baby and primary well-child and youth care clinics play a vital role 

in the Dutch national screening program for developmental delays and mental health issues.14 In the 

Dutch healthcare system, the Youth and Family Centers (YFC) provide free prenatal and preventive 

child healthcare for all parents and their children. All children are invited for 13 individual, 6 

collective, and 3 optional individual consultations during their first 18 years. In the Rotterdam area, 

these centers reach 98.9% of the 0-4 year-olds and 97.9% of the 4-19 year-olds.15 The 13 individual 

consultations focus on the medical and developmental screening of the child, while the collective 

program conducts vaccinations and offers information.16 This large outreach into the general 

population of children means that YFC nurses and physicians are the primary healthcare 
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professionals conducting screening for developmental delays and mental health issues in the 

Netherlands. YFC staff screen almost all Dutch children preventively and are thus particularly well-

placed to detect subtler developmental changes in development and/or to help hesitant or anxious 

parents. It was, however, essential to gain more insight into the YFC physicians’ level of ASD 

knowledge and beliefs about mental illness (chapter 3). We also wanted to assess the effect of an 

ASD detection educational program provided to promote physicians’ ASD knowledge, believes 

towards metal illness, self-confidence, and potential ASD referrals (chapter 4). 

 

Box 1.4 Case examples: school observation/follow-up and referral 
 
Bram: School observation reveals that Bram is easily distracted by noises from children walking past 
him. He also has difficulties with the unclear school schedule and does not like to play with other 
children. The YFC physician finds enough indication from the well-child visit, school observation, and 
screening questionnaires to refer Bram to an ASD expertise center. Extensive diagnostic research 
reveals that Bram has ASD. 
 
Mara: A 6-month follow-up visit indicates no improvement in Mara’s eating behavior. Staff at the 
nursery indicate no significant abnormalities, but do notice that Mara loves to play alone, especially 
liking ‘butterfly’ in the school yard (running from one side of the yard to another), during play breaks. 
In recent weeks, however, the mother has become more worried as Mara sometimes gets so upset 
when she tries to introduce a new vegetable that Mara does not eat at all. The YFC physician refers 
Mara to a child dietician to help with her eating problems. 
 

 

EATING BEHAVIOR AND ASD 

Eating problems, like emotional undereating, satiety responsiveness, picky eating, and related under- 

or overweight are very common in pre-school children (4 years); 13% are underweight, 8% are 

overweight, and 2% are obese.17 Children undergo an extraordinary transition in digestive behavior 

during the early years of life; this becomes more stable by the end of the pre-school period.18 

Although almost half (46%) of children are picky eaters at some point during early childhood, 

remittance is very high, which suggests that picky eating is usually a transient behavior and part of 

normal development in pre-school children.19 

Eating problems like severe or prolonged picky eating and neophobia (fear of anything new) are seen 

in 46-89% of children with ASD20 compared to 6-50% of children in the general population.21 

Research findings indicate that the probability of eating problems is five times higher in children with 

ASD than for their more normally developing peers.22 Food neophobia is two to three times more 

common in children with ASD than in non-ASD children.23 Common problems among children with 

autism are aversive eating behaviors, such as food refusal, choking, gagging, and expulsion with no 
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medical basis. They may also have sensory-based feeding problems, include aversion to specific kinds 

of food textures.24 These eating problems are most likely due to their restricted interests combined 

with the sensory over-sensitivity to texture, taste and smell associated with ASD.25–27 Eating 

difficulties in ASD may lead to various health consequences, including a 40% higher chance of being 

obese than developing peers.28 

Eating behavior is currently not included in popular ASD screenings instruments like The Modified 

Checklist for Autism in Toddlers (M-CHAT)(R/F),29,30 Social Communication Questionnaire (SCQ)31 or 

the Early Screening of Autistic Traits Questionnaire (ESAT).32 However, a study in the Dutch general 

population provided the first indication that picky eating is a possible early sign of ASD.33 And, due to 

the overrepresentation of boys in the ASD population (at a 4:1 ratio),34 most of what we know about 

the relationship between autism and eating behaviors is based on male study samples.  

There is now a growing debate regarding sex differences in the prevalence of ASD symptomology, 

with recent literature suggesting a possible girl-specific phenotype,35 complicating the detection of 

ASD in girls.35,36 Multiple studies found higher levels of autistic traits among girls with anorexia 

nervosa,37,38 suggesting that dietary restraint and other food control behaviors may co-occur with 

ASD symptomatology. However, anorexia nervosa is seen almost solely in girls, making it difficult to 

study sex-specific associations between anorexia nervosa and autism. General population studies 

evaluating clinical and subclinical traits may help elucidate sex differences in the association between 

the full spectrum of ASD and eating behaviors as these studies include both boys and girls. 

We need further studies and more information on the association between infant eating behavior 

and later autistic traits (chapter 5) and on the sex-specific association between autistic traits and 

eating behavior in middle childhood (chapter 6). 

 

Box 1.5 Case examples: 1 year after referral 
 
Bram and his family received treatment at an ASD expert center and they have adjusted some of 
their daily routines. The morning ritual now follows a strict schedule using pictograms for visual 
support. To reduce distractions in the classroom Bram now has a quiet place at the back of the room 
and can use a headphone when needed. The teacher now also provides an overview of upcoming 
class activities each week. These first adjustments have had a positive effect on Bram and his family. 
He is still receiving mental healthcare. 
 

Mara was treated by a dietician but showed little progress. After three years and several referrals to 
different healthcare professionals, she was diagnosed with ASD. 
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The case examples (described in the boxes) provide a glimpse into the wide range of symptoms and 

challenges that children with ASD and their families encounter. Although in Bram’s case the signs of 

ASD were noticed and he was referred to the proper healthcare professional, it is possible that the 

diagnosis could have been made earlier, which would have spared Bram and his family a difficult 

period with many concerns. In Mara’s case the more general signs of ASD –like limited social 

interaction– were more subtle and were therefore not noticed in this young girl. As eating problems 

are often seen in young children, they are not generally associated with ASD and, in this case, 

possibly affected the choice for referral, thereby delaying the age at ASD diagnosis. 

The objective of this thesis is to identify factors to enhance the detection of ASD in childhood. Three 

aspects of the detection of ASD are addressed: 

• Age at ASD diagnosis; what is the current global age at ASD diagnosis? 

• Early detection of ASD by preventive care physicians; can we improve early detection by 

healthcare professionals? 

• Eating problems and ASD; can the assessment of eating behavior potentially be useful in the 

(early) detection of ASD? 

 

OUTLINE AND SCOPE OF THIS THESIS 

Because the current global age at diagnosis was not known when I started this project, I first 

performed a comprehensive, systematic review and meta-analysis on the age at ASD diagnosis. The 

review was based on literature published between 2012–2019 and is reproduced here in chapter 2. 

Chapters 3 and 4 examine the early detection of ASD among of 93 Dutch Youth and Family Center 

(YFC) physicians, using data from a Live Online intervention developed for this study. The 

development of this intervention was part of Project 4: Transitions in education, part of the Reach-

Aut Academic Centre for Autism. Chapter 3 reports an evaluation of the level of autism knowledge 

and stigmatizing attitudes toward mental illness in Youth and Family Center physicians before the 

start of our intervention. Chapter 4 reports an evaluation of the effect of the intervention on their 

level of ASD knowledge, psychiatric stigma, self-confidence, and potential ASD referrals. 

Chapters 5 and 6 examine the association between autism and eating problems in childhood using 

data from the Generation R cohort study.39 Chapter 5 evaluates whether early life eating habits can 

predict later autistic traits in 3,546 mother-child dyads. Chapter 6 reports on an evaluation of the 

sex-specific association between autistic traits and eating behavior in childhood using 3,559 mother-

child dyads. 

Chapter 7 offers a general discussion on the main findings of this thesis. 
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