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ABSTRACT

Background Autism Spectrum Disorder (ASD) is the leading cause of disease burden in children between ages 0 and 14 years in
Singapore. Early identification and intervention confers a better prognosis. This study aims to evaluate ASD awareness among
paediatricians and primary healthcare professionals in Singapore and to identify gaps in knowledge that could impede early diagnosis.
Method An online survey was conducted via Google Forms, comprising questions on demographics, perception and knowledge of
ASD. Results Of 181 healthcare professionals, 89% worked with preschool children regularly. Only 43.7% felt confident in
identifying signs of ASD and 8.3% correctly identified all four early warning signs of ASD. Although 97.2% felt it was necessary to
refer children with suspected ASD to specialists, 31.5% still believed in a “watch and wait” approach. Conclusion There is a lack of
awareness of ASD among healthcare professionals in Singapore, emphasising the need for bridging knowledge gaps in ASD.
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INTRODUCTION

Autism spectrum disorder (ASD) is a neurodevelopmental disorder manifesting in early childhood that is
associated with qualitative impairments in social communication and social interaction, together with restricted
or repetitive interests and behaviours (1). ASD is reported across all racial and socioeconomic groups, affects 1

in 100 people in the UK (2) and 1 in 59 children in the USA (3), and is the leading cause of disease burden in
children aged between 0 and 14 years in Singapore (4).

Early identification of ASD is of paramount importance as it allows for timely referrals to specialists and access
to eatly intervention (5). Intensive and early behavioural and educational interventions have been shown to have
lasting long-term effects on the outcomes in children with ASD (6,7). Internationally, the American Academy of
Paediatrics (AAP) and National Institute for Health and Care Excellence (NICE) UK have guidelines in place
for early identification and management of ASD in primary care (8, 9). The AAP advocates for targeted ASD
screening for all children at 18 and 24 months of age. Similar guidelines were also produced in Malaysia and
Singapore (10-12).

Parents of children with ASD might notice symptoms between the ages of 15 and 19 months and raise concerns
to their general practitioners (GPs) or paediatricians (13, 14). Similarly, eatly warning signs of ASD, such as
delayed pointing and poor response to name, can be reliably picked up during well baby checks by primary
healthcare nurses (15). The age at which ASD can be reliably diagnosed is determined to be as early as 24
months (16). However, a population-based study done in the USA showed that the median age of diagnosis was
5.7 years (17), revealing a wide gap between the time at which ASD can be detected and when ASD is actually
diagnosed by clinicians. In Singapore, the mean age of diagnosis of ASD is approximately 3 years 10 months
(18). Nevertheless, even earlier diagnosis can allow for earlier, and hence more effective intervention.

In Singapore, a study done in 2002 showed that many GPs lacked adequate knowledge about childhood
developmental disorders, and further training was recommended (19). Since then, there have not been any
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studies done in Singapore to assess the knowledge and awareness of ASD among healthcare professionals, and
to see if things have improved. This study has clinical implications to improve education related to ASD across
key healthcare disciplines in Singapore, particularly for healthcare professionals regularly seeing young children
in the primary healthcare sector. Providing accurate information about ASD to families and caregivers of
children with ASD can have a great impact on the overall prognosis of these children.

Therefore, the primary aim of this study was to evaluate the knowledge and awareness of ASD among
paediatricians and other healthcare professionals in Singapore, and to identify gaps in knowledge that could
hinder early diagnosis and intervention for ASD.

METHODS

The study involved healthcare professionals in Singapore and was conducted between December 2019 and
January 2020. The KK Women’s and Children’s Hospital (KIKH) Department of Child Development (DCD) is
a specialised developmental clinic for preschool children in a tertiary paediatric hospital and is the larger of two
national child development units in the country. Per year, the department sees approximately 4000 new
preschool-age referrals, has more than 10,000 follow up visits, and diagnoses approximately 500 new cases of
ASD. Most of the referrals to KKH DCD come from primary healthcare professionals.

Participants were recruited via email containing a link for an online Google Forms questionnaire. We set out to
survey as many primary healthcare as well as paediatric doctors and nurses as these were the healthcare
professionals that were most likely to do developmental screening and encounter children with signs of ASD.
The email was sent to all paediatricians, paediatric subspecialists and paediatric nurses in KKH, as well as to all
members of the College of Paediatrics and Child Health, Singapore. The email was also sent to the College of
Family Physicians, Singapore in order to recruit GPs and primary healthcare nurses. The study was exempted
from ethics approval as the survey was fully anonymised and no patient data were accessed.

The questionnaire comprised five sections. The first section obtained information about the general
demographics and clinical profile of the respondents. To ensure privacy, personal identifiers were not collected.
For respondents who did not see any children in their clinical practice, the survey ended for them after the first
section.

The second section asked about the usual clinical practice of the healthcare professionals with regard to
conducting developmental screening for their paediatric patients.

The third section asked about the respondents’ previous experiences with people with ASD. In this section, we
included the use of a Likert scale for the respondents to rate themselves on their perceived knowledge of ASD,
confidence in identifying ASD signs in patients, as well as confidence in communicating a diagnosis of ASD to
parents of their patients.

The fourth section was a survey on the respondents’ perceptions regarding various views as well as alternative
therapies for ASD. The final section of the questionnaire was a knowledge quiz comprising 11 questions. Each
question carried 1 point and the pass mark was taken to be 50%, or 6 points. The answers for the quiz were
provided in a separate link at the end of the questionnaire for educational purposes.

Data were analysed using SPSS Statistics 21. Continuous data were analysed between groups using the unpaired
t-test, and categorical data were analysed using chi-squared or Fisher’s exact tests. Healthcare professionals were
divided into five groups: Paediatricians, paediatric trainees, GPs, nurses, and others (doctors from other
specialties and allied health professionals).
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RESULTS

A total of 195 healthcare professionals completed the questionnaire. Of these, 14 did not see any children under
the age of six years in their clinical practice and hence terminated the questionnaire after the first section. Of the
181 healthcare professionals included in data analysis (Table 1), 89% saw preschool children regularly and only
27.1% had undergone previous training on ASD. 135 (74.6%) indicated that they conducted developmental
assessments, yet 92 (68.1%) of the 135 had not been trained on ASD. Healthcare professionals who had been
trained on ASD expressed higher mean (+/- SD) Likert scores for confidence in identifying (3.71 +/- 0.61
versus 2.94 +/- 1.03, p<0.001) and communicating with parents (3.63 +/- 0.78 versus 2.70 +/- 1.11, p<0.001)
about ASD compared to those without training. Although 97.2% felt it is necessary to refer children with
suspected ASD to specialists, only 49.7% would refer immediately, with 31.5% still practising a ““watch and wait”
approach.

Table 1. Demographics and Clinical Profile of Survey Respondents (N=181)

Variables n (%)

Profession

Paediatrician 50 (27.6)
Paediatric trainee 12 (6.6)
General practitioner 35 (19.3)
Nurse 065 (35.9)
Others (surgeon, non-paediatric trainee, psychiatrist, 19 (10.5)
dermatologist, psychologist, speech therapist, educational

therapist, exercise physiologist)

Duration of practice

<5 years 22 (12.2)
5-15 years 72 (39.8)
>15 years 87 (48.1)
Type of institution

Public hospital 127 (70.2)
Polyclinic 11 (6.1)
Private hospital 4 (2.2
Private clinic 39 (21.5)
Number of children <6 years seen per month

<10 20 (11.0)
10-50 64 (35.4)
>50 97 (53.0)
Developmental screening conducted

No 46 (25.4)
Yes, sometimes 74 (40.9)
Yes, always 61 (33.7)
Number of children with suspected ASD seen per month

0 43 (23.8)
1-5 117 (64.6)
>5 21 (11.0)
Confidence in identifying ASD signs in patients

1 (not confident at all) 16 (8.8)
2 25 (13.8)
3 (neutral) 61 (33.7)
4 74 (40.9)
5 (very confident) 5 (2.8)
Confidence in communicating with parents about suspected ASD in their child
1 (not confident at all) 26 (14.4)
2 30 (16.6)
3 (neutral) 59 (32.6)
4 59 (32.6)
5 (very confident) 7 (3.9)
How soon a child with suspected ASD is referred to a specialist

The first time symptoms are noticed 90 (49.7)
I refer them only if the parents request for a referral 34 (18.8)
After watching and waiting for a few months 57 (31.5)
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Table 2 shows the responses of the healthcare professionals on their views and perception of people with ASD.
Out of the 181 survey respondents, majority (94%) had previously interacted with people with ASD. 25% of the
respondents considered ASD to be a mental disorder and 17% had the perception that most children with ASD
would eventually outgrow it by adulthood.

Table 2. Survey Respondents’ Interaction With and Perception of People with ASD (N=181)

Variables n (%) |
Any previous interaction with people with ASD
Yes 170 (93.9)
No 11 (6.1)
Perception of ASD
1. ASD is a mental disorder
Yes 45 (24.9)
No 136 (75.1)
2. Diagnosing a child with ASD will lead to discrimination against the child
Yes 68 (37.0)
No 113 (62.4)
3. Most children with ASD will eventually outgrow it
Yes 31 (17.1)
No 150 (82.9)
4. Itis necessary to refer patients with suspected ASD to specialists
Yes 176 (97.2)
No 5(2.8)
5. All children with ASD prefer to play alone
Yes 50 (27.0)
No 131 (72.4)
6. Which of the following alternative therapies help to improve ASD? Tick all
that apply
Meditation / mindfulness 67 (37.0)
Gluten-free casein-free diet / other special diets 24 (13.3)
Traditional Chinese medicine / acupuncture 4(2.2)
Animal therapy 99 (54.7)
Music therapy 125 (69.1)
None of the above 41 (22.7)

Perceptions of the role of alternative therapies in helping to improve ASD were divided (Table 3). 140 (77.3%)
respondents felt that alternative therapies helped to improve ASD while 41 respondents did not think so. There
was a statistically significant difference between professional groups, with 59/65 (90.8%) of nutses, compated to
26/35 (74.3%) of GPs and 32/50 (64%) of paediatricians believing in the role of alternative therapies (Fishet’s
exact p=0.007). There was no significant difference in opinions on alternative therapies by duration of practice,
ASD training, or knowledge rating.

Table 3. Survey Respondents’ Opinions on the role of Alternative Therapies on ASD based on Professional Groups (N=181)

Paediatrician Paediatric General Nurse
Trainee Practitioner
n (%) n (%) n (%) n (%) n (%) n (%)

Alternative therapies help to improve ASD

Yes 32 (64 8 (66.7) 26 (74.3) 5990.8) | 15(78.9) | 140 (77.3)

No 18 (36) 4 (33.3) 9 (25.7) 6(9.2) 4 (21.1) 41 (22.7)
Meditation/Mindfulness help to improve ASD

Yes 4 (12.5) 3(37.5 14 (53.8) 38 64.4) 8 (53.3) 67 (47.9)

No 28 (87.5) 5 (62.5) 12 (46.2) 21 35.6) 7 (46.7) 74 (52.1)
Animal Therapy helps to improve ASD

Yes 25 (78.1) 7 (87.5) 22 (84.6) 3355.9) | 23 (80.0) 99 (70.7)

No 7 (21.9) 1 (12.5) 4 (15.4) 26 (44.1) | 3(20.0) 41 (29.3)
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Table 4. Survey Respondents’ Knowledge about ASD (N=181)

Correct answers to the quiz are in bold italics

Variables n (%)

Previous training (workshops, conferences, etc) in ASD
Yes 49 (27.1)
No 132 (72.9)
Self-rated knowledge on ASD
1 (not knowledgeable at all) 14 (7.7)
2 36 (19.9)
3 (neutral) 84 (46.4)
4 44 (24.3)
5 (very knowledgeable) 3.7
Score on Knowledge Quiz
3-5 30 (17)
6-8 123 (68)
9-11 28 (15)
Knowledge Quiz !
What is the estimated prevalence of ASD in Singapore?
1in 50 28 (15.5)
1in 150 60 (33.1)
1 in 500 46 (25.4)
1 in 1000 47 (26.0)
Autism is more often diagnosed in boys than girls
True 162 (89.5)
False 19 (10.5)
Which of the following are early warning signs of ASD? Tick all that apply
No response to name 104 (57.5)
No words at 12 months 59 (32.6)
No pointing at 18 months 97 (53.6)
Poor eye contact 173 (95.6)
No spontaneous sharing 94 (51.9)

Number of survey respondents who selected correct 15 (8.3)

4 answers
Which of the following is not in the DSM-5 diagnostic criteria for ASD?
Deficits in communication and social interaction 11 (6.1)
Cognitive Delay 108 (59.7)
Stereotyped or repetitive movements 21 (11.6)
Restricted interests 41 (22.7)
Emotional deprivation results in ASD
True 40 (22.1)
False 141 (77.9)
The MMR vaccine results in ASD
True 422
False 177 (97.8)
M-CHAT is an ASD screening tool
True 162 (89.5)
False 19 (10.5)
Families with one child with ASD are at 10-20 times increased risk of
having a second child with ASD
True 124 (68.5)
False 57 (31.5)
Epilepsy is a common comorbidity of ASD
True 58 (32)
False 123 (68)
Which of the following syndromes is most commonly associated with
ASD?
Down Syndrome 45 (24.9)
Fragile X Syndrome 77 (42.5)
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Angelman Syndrome 31 (17.1)
Prader-Willi Syndrome 28 (15.5)
Early intervention is key for improvement in ASD

True 181 (100)
False 0 (0)

Among the 140 who indicated belief in some forms of alternative therapies, there was no significant difference
in opinions on special diets, Traditional Chinese Medication (TCM)/acupuncture, or music therapy. However,
there was a statistically significant difference on the role of meditation/mindfulness by professional groups, with
38/59 (64.4%) of nurses and 14/26 (53.8%) of GPs believing in meditation/mindfulness while only 4/32
(12.5%) of paediatricians did (Fisher’s exact p<0.001). There was also a statistically significant difference in the
role of animal therapy by professional groups, with 33/59 (55.9%) of nurses, compared to 22/26 (84.6%) of
GPs and 25/32 (78.1%) of paediatricians believing in the role of animal therapy (Fishet’s exact p=0.030).

Table IV shows the respondents’ perceived knowledge about ASD and the results of the knowledge quiz.
Although 26% of respondents reported that their self-perceived knowledge about ASD was 4 to 5 points on the
Likert scale, none of the survey respondents achieved the maximum score of 11 for the knowledge quiz. The
quiz scores ranged from 3 to 10 points, with majority (68%) scoring between 6 to 8 points and 30 (17%)
respondents failing the quiz. The mean (+/- SD) quiz score for healthcare professionals who had undergone
previous training on ASD was significantly higher than those who had not been trained (8.10 +/- 1.87 versus
6.92 +/-1.71, p<0.001), but duration of practice (ie. years of clinical expetience) made no difference.

Among the different professional groups, the mean (+/- SD) quiz score was not statistically significantly
different between paediatricians and paediatric trainees but was significantly lower for GPs compared to
paediatricians (7.00 +/- 1.35 versus 8.52 +/- 1.78, p<0.001), nurses compared to paediatricians (6.05 +/- 1.39
versus 8.52 +/- 1.78, p<0.001), and nurses compared to GPs (6.05 +/- 1.39 versus 7.00 +/- 1.35, p=0.001).

Only 8.3% of respondents correctly identified all four early warning signs of ASD. 40.9% got 2 or 3 out of the 4
signs correct while 50.8% managed to identify only one or none at all. Again, healthcare professionals who had
undergone ASD training were more likely to get most of the eatly warning signs correct compared to those with
no training (32/49, 65.3% versus 57/132, 43.2%, Fishet’s exact p=0.023). Paediatricians (31/50, 62%) and
paediatric trainees (8/12, 66.7%) were more likely to get the question cortrect or partly cotrect, whereas GPs
(17/35, 48.6%) and nurses (22/65, 33.8%) were not (Fishet’s exact p=0.015).

Having been trained in ASD did not make statistically significant differences to the percentage of healthcare
professionals getting the other knowledge quiz questions correct except for questions 4 (DSM-5 criteria: 38/49,
77.6% versus 70/132, 53.0%, Fishet’s exact p=0.012) and 5 (emotional deprivation: 44/49, 89.8% versus
97/132, 73.5%, Fishet’s exact p=0.025). While most (89.5%) respondents correctly recognised that the M-
CHAT is an ASD screening tool, fewer GPs (28/35, 80%) and nurses (55/65, 84.6%) knew about the M-CHAT
than paediatricians (49/50, 98%) (Fishet’s exact p=0.016). More paediatricians (39/50, 78%) and GPs 28/35,
80%) knew about the increased risk of ASD in a second child compared to nurses (37/65, 56.9%) (Fishet’s exact
p=0.011).

123 (68%) respondents did not know that epilepsy is a common co-morbidity of ASD, and 104 (57.5%)
respondents were unaware that Fragile X is the most common genetic syndrome associated with ASD. Despite
the lack of knowledge in these areas, all of the respondents were aware that early intervention is key.

DISCUSSION

The prevalence of ASD has been on the rise globally. ASD is diagnosed clinically based on a patient’s
presentation, without the help of any biomarkers or laboratory tests, hence it is important for healthcare
professionals to be familiar with the diagnostic criteria of ASD to ensure timely intervention for the patients.
Providing accurate information about ASD to families and caregivers of children with ASD can also greatly
impact the overall prognosis of these children (20).
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Children with ASD typically encounter multiple healthcare professionals before they are diagnosed (21).
Changing any negative and erroneous views of primary healthcare professionals about ASD should in turn
encourage appropriate help-seeking among parents who might notice symptoms in their children as early as 15
to 18 months of age (13, 14). Barriers that contribute to the delayed diagnosis of ASD include inadequate
knowledge and inaccurate beliefs about ASD among healthcare professionals (22, 23). Parents with early
concerns about ASD are sometimes falsely reassured by healthcare professionals, leading to a delay in the
diagnosis of ASD (24). The knowledge that healthcare professionals possess to identify and diagnose ASD has a
significant impact on the subsequent treatment and overall prognosis of children with ASD (25). Primary
healthcare providers act as a gateway to specialist services (20) and trained nursing staff can accurately identify
children with ASD from as young as 12 months old (15). It is hence imperative to bridge gaps to enable
healthcare professionals to make earlier diagnoses.

Surveys on ASD awareness among medical professionals date back to the 1980s (27) and have shown that ASD
is an often-misunderstood condition with misperceptions about clinical features (28) prognosis, and
management (29), even within the past decade (30-32).

In Singapore, Lian et al previously surveyed 48 GPs in 2002 to understand their knowledge of childhood
behavioural and developmental disorders (19). Survey results revealed significant gaps in knowledge of the
causes of ASD and awareness of the support services available for affected patients. While that survey
comprised more general developmental questions and the two surveys are therefore not directly comparable, our
current study continues to show knowledge and educational deficits in developmental paediatrics as concluded
by the previous study. The current study also expands on the previous one by including data from other
essential professional groups most likely to encounter young children first-line regularly, ie., nurses and
paediatricians/paediatric trainees.

Rahbar et al also found that GPs who were in service for more than 30 years had limited knowledge of ASD
compared to those who were recently medically qualified (32). Similarly, our survey found that it was training in
ASD which improved knowledge scores, rather than duration of practice. More senior GPs and paediatricians
would therefore likely benefit from specific training in ASD as much as younger trainees do, to enable more
timely recognition and referral of very young children with ASD to appropriate diagnostic and eatly intervention
services. Varying levels of knowledge on ASD were also seen in the population we surveyed, with paediatricians
and paediatric trainees having higher scores than GPs or nurses. This can be attributed to the general nursing
curriculum being less likely to focus on conditions such as ASD when compared to specific paediatric training
for doctors. Nevertheless, this highlights a potential training gap for nurses, particularly those working in
primary healthcare and seeing young children frequently. Primary healthcare nurses may be an underutilised
resource for ASD screening in that, as shown by Barbaro et al, trained nursing staff can accurately identify child
with ASD.

In order to improve neurodevelopmental screening and support in Singapore, all primary healthcare
professionals, including nurses, have a pivotal role to play in identifying early warning signs of ASD and
referring these children for early and appropriate intervention. There is a need for a high level of knowledge and
awareness of ASD as primary healthcare professionals are often the first point of contact. However, results from
this study showed that although 89% of the respondents worked with preschool children regularly, only 43.7%
felt confident in identifying signs of ASD, and only 27.1% had undergone previous training on ASD. Looking at
the individual professional groups, only 10.8% of nurses and 17.1% of GPs had received any formal training on
ASD, and even amongst paediatricians, only 33.3% of trainees and 48% of specialist-accredited paediatricians
had been trained. These results clearly show that there are gaps in our current training programmes for all these
professional groups, and there needs to be active implementation of compulsory training in ASD and child
development issues put in place urgently. Furthermore, although 97.2% felt it is necessary to refer children with
suspected ASD to specialists, only 49.7% would refer immediately, with 31.5% still practising a ‘watch and wait’
approach. This is despite various national and international guidelines strongly advising for immediate and early
referrals.
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The extent of knowledge can also vary among medical professionals and correlates directly with their training in
ASD and their experience working with those affected (31, 33). This gap in knowledge was also found in our
study where only 15 (8.3%) of survey respondents got the question on early warning signs entirely correct, ie.
identifying all 4 correct options. This is despite the fact that 26% of respondents reported that their self-
perceived knowledge of ASD was 4 to 5 points on the Likert scale, indicating that they were confident to very
confident in identifying ASD symptoms. Approximately half of the respondents got the question wrong by
selecting only 1 sign correctly or not selecting any correct options at all. In addition, only 108 (59.7%) of the
survey respondents were familiar with the DSM-5 criteria for ASD and therefore correctly identified that
cognitive delay was not part of the diagnostic criteria, meaning that the other 40% were under the impression
that cognitive delay was part of the disorder. Again, this would be important to highlight in training sessions on
ASD, as over half of children with ASD do not have intellectual disability (3) and may be supported in
mainstream environments provided adequate support is available.

Not all survey respondents were aware of the increased risk for ASD in siblings of children with ASD.
Published studies have shown that the rate for siblings being affected if a family has a child with ASD is 5-20%,
and rises to 35% in families with two or more affected children (34). Hence, if one child in the family is
diagnosed to have ASD, the relative risk for a sibling to also have ASD is estimated to be approximately 20
times higher than the background population (i.e., a ‘high-risk sibling’) (35). During regular developmental
surveillance, it is therefore important to obtain a detailed family history for a primary healthcare professional to
know if a child needs additional ASD-specific screening. Other associated risk factors for ASD include preterm
birth, low birth weight, advanced patrental ages, maternal depression/diabetes/immune disorders, and maternal
anticonvulsant or psychotropic drug use (30).

Although the main evidence-based therapies for ASD continue to be behavioural, educational, and
communication-based therapies, various alternative therapies continue to exist despite a lack of clear evidence
for efficacy (37). In our study, a startlingly high 77.3% of our survey respondents believed in the role some
alternative therapies in the treatment of ASD. 13% of them had the view that a gluten-free and casein-free
(GFCF) diet had an impact in improving the prognosis of a child with ASD, however current literature has not
shown strong evidence on the impact of a GCFC diet on the prognosis of ASD(38). In addition, a relatively high
number of paediatricians (78.1%) believed in the role of animal therapy. This might reflect the fact that there is
some evidence supporting animal therapy, although the studies have been criticised for methodological flaws

(39, 40).
LIMITATIONS

There are several limitations to our study. Although the survey was sent out to capture as many responses from
paediatricians, GPs and nurses as possible, there is a likelihood of selection bias in who responded to the survey.
Also, we do not know how representative of their professional groups the respondents are. The questionnaire
developed for this study was based on several examples from other surveys on ASD and their findings, but the
survey itself was not validated. There is the possibility that some of the questions in our questionnaire were
unclear. For example, the question on alternative therapies asked about the professional’s perspectives on the
therapies but did not ask if the professional would recommend these therapies to their patients. Similarly,
describing ASD as a mental disorder might be construed by some as correct as it is listed in the Diagnostic and
Statistical Manual of Mental Disorders (IDSM) after all.

Future Research Directions

This survey could be repeated following modifications to the medical and nursing curriculum as suggested.
Additionally, evaluating knowledge of health professionals immediately pre- and post-ASD teaching sessions
would be useful, but this should also include longer-term evaluation 6-12 months post-teaching to assess for
retention of knowledge.
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CONCLUSION

This study has important clinical implications and calls for more education on ASD across key healthcare
disciplines in Singapore, particularly for healthcare professionals regulatly seeing young children in the primary
healthcare sector. It has been 18 years since the previous published survey on GP’s knowledge of developmental
disorders (19), and there is still room for improvement in awareness, training, and confidence in managing ASD
amongst healthcare professionals caring for young children here. Crucially, many still lack the ability to correctly
identify early warning signs of ASD. Furthermore, misconceptions about ‘outgrowing ASD’ along with the
misunderstandings on the communicative and cognitive abilities of children with ASD seem little different from
earlier surveys dating back to the 1980s.

In addition, more than half (73%) of our survey respondents had not received prior training on ASD, which
could explain the gap in knowledge of ASD. In order to bridge the gap in knowledge and to raise awareness of
ASD among healthcare professionals, more clinical forums and workshops should be held. Keeping abreast with
child development and common neurodevelopmental disorders should be an important part of our Continued
Medical Education (CME) efforts as members of the healthcare community here in Singapore. Available
resources and education should start early in medical and nursing schools and should continue during specialist
training. Modifications to residency and nursing training programmes to include mandatory modules on ASD
could facilitate more accurate diagnosis and timely referrals to specialists for intervention and treatment.

REFERENCES

1. American Psychiatric Association. Diagnostic and statistical manual of mental disorders. 5th edn. Washington DC.

2. Brugha T, Cooper SA, McManus S, Purdon S, Smith J, Scott FJ, et al. Estimating the prevalence of autism spectrum
conditions in adults: extending the 2007 adult psychiatric morbidity survey. NHS Information Centre for Health and Social
Care. 2012.

3. Baio J, Wiggins L, Christensen DL, Maenner MJ, Daniels J, Warren Z, et al. Prevalence of Autism Spectrum Disorder Among
Children Aged 8 Years - Autism and Developmental Disabilities Monitoring Network, 11 Sites, United States, 2014. MMWR
Surveill Summ. 2018;67(6):1-23.

4. Phua HP, Chua AV, Ma S, Heng D, Chew SK. Singapore's burden of disease and injury 2004. Singapore Med J.
2009;50(5):468-78.

5. Warren Z, McPheeters ML, Sathe N, Foss-Feig JH, Glasser A, Veenstra-Vanderweele J. A systematic review of eatly intensive
intervention for autism spectrum disorders. Pediatrics. 2011;127(5):1303-11.

6. Rogers SJ, Vismara LA. Evidence-based comprehensive treatments for early autism. | Clin Child Adolesc Psychol.
2008;37(1):8-38.

7. American Academy of Pediatrics: The pediatrician's role in the diagnosis and management of autistic spectrum disorder in
children. Pediatrics. 2001;107(5):1221-6.

8. Hyman SL, Levy SE, Myers SM. Identification, Evaluation, and Management of Children With Autism Spectrum Disorder.
Pediatrics. 2020;145(1):¢20193447.

9. Autism spectrum disorder in under 19s: recognition, referral and diagnosis [Internet]. National Institute for Health and Care
Excellence. 2011 [cited 14 July 2020]. Available from: https://www.nice.otg.uk/guidance/cg128.

10. Clinical Practice Guideline on Management of Autism Spectrum Disorder in Children and Adolescents [Internet]. Malaysian
Health Technology Assessment Section (MaHTAS). 2014. Available from: http://www.acadmed.org.my/.

11. Academy of Medicine Singapore-Ministry of Health clinical practice guidelines: Autism Spectrum Disorders in pre-school
children. Singapore Med J. 2010;51(3):255-63.

12. Tsang LPM, How CH, Yeleswarapu SP, Wong CM. Autism spectrum disorder: early identification and management in
primary care. Singapore Med J. 2019;60(7):324-8.

13. Sullivan A, Kelso J, Stewart M. Mothers' views on the ages of onset for four childhood disorders. Child Psychiatry Hum Dev.
1990;20(4):269-78.

14. De Giacomo A, Fombonne E. Parental recognition of developmental abnormalities in autism. Fur Child Adolesc Psychiatry.
1998;7(3):131-6.

15. Barbaro J, Dissanayake C. Prospective identification of autism spectrum disorders in infancy and toddlerhood using
developmental surveillance: the social attention and communication study. ] Dev Behav Pediatr. 2010;31(5):376-85.

16. Steiner AM, Goldsmith TR, Snow AV, Chawarska K. Practitionet's guide to assessment of autism spectrum disorders in
infants and toddlers. ] Autism Dev Disord. 2012;42(6):1183-96.

Asia Pac J Paediatr Child Health Volume 4, Jul - Sep 2021




38

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.
28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

www.apjpch.com

Shattuck PT, Durkin M, Maenner M, Newschaffer C, Mandell DS, Wiggins L, et al. Timing of identification among children
with an autism spectrum disorder: findings from a population-based surveillance study. ] Am Acad Child Adolesc Psychiatry.
2009;48(5):474-83.

Wong CM, Koh HC. Brief Report: Investigating the Implications of Applying the New DSM-5 Criteria for Diagnosing
Autism Spectrum Disorder in a Preschool Population in Singapore. ] Autism Dev Disord. 2016;46(9):3177-82.

Lian WB, Ho SK, Yeo CL, Ho LY. General practitioners' knowledge on childhood developmental and behavioural disordets.
Singapore Med J. 2003;44(8):397-403.

Bakare MO, Ebigbo PO, Agomoh AO, Faton J, Onyeama GM, Okonkwo KO, et al. Knowledge about childhood autism and
opinion among healthcare workers on availability of facilities and law caring for the needs and rights of children with
childhood autism and other developmental disorders in Nigeria. BMC Pediatr. 2009;9:12.

Farber JM, Capute AJ. Understanding autism. Clin Pediatr (Phila). 1984;23(4):199-202.

Mandell DS, Novak MM, Zubritsky CD. Factors associated with age of diagnosis among children with autism spectrum
disorders. Pediatrics. 2005;116(6):1480-6.

Ribeiro SH, Paula CS, Bordini D, Mari JJ, Caetano SC. Barriers to early identification of autism in Brazil. Braz J Psychiatry.
2017;39(4):352-4.

Zuckerman KE, Lindly O], Sinche BK. Parental concerns, provider response, and timeliness of autism spectrum disorder
diagnosis. ] Pediatr. 2015;166(6):1431-9.e1.

Lucarelli ], Welchons L, Sideridis G, Sullivan NR, Chan E, Weissman L. Development and Evaluation of an Educational
Initiative to Improve Hospital Personnel Preparedness to Care for Children with Autism Spectrum Disorder. ] Dev Behav
Pediatr. 2018;39(5):358-64.

Zwaigenbaum L, Bryson S, Lord C, Rogers S, Carter A, Carver L, et al. Clinical assessment and management of toddlers with
suspected autism spectrum disordet: insights from studies of high-risk infants. Pediatrics. 2009;123(5):1383-91.

Stone WL. Cross-disciplinary perspectives on autism. | Pediatr Psychol. 1987;12(4):615-30.

Daley TC, Sigman MD. Diagnostic conceptualization of autism among Indian psychiatrists, psychologists, and pediatricians. ]
Autism Dev Disord. 2002;32(1):13-23.

Heidgerken AD, Geftken G, Modi A, Frakey L. A survey of autism knowledge in a health care setting. ] Autism Dev Disord.
2005;35(3):323-30.

Imran N, Chaudry MR, Azeem MW, Bhatti MR, Choudhary ZI, Cheema MA. A survey of Autism knowledge and attitudes
among the healthcare professionals in Lahore, Pakistan. BMC Pediatr. 2011;11:107.

Corsano P, Cinotti M, Guidotti L. Paediatric nurses' knowledge and experience of autism spectrum disorders: An Italian
survey. ] Child Health Care. 2019:1367493519875339.

Rahbar MH, Ibrahim K, Assassi P. Knowledge and attitude of general practitioners regarding autism in Karachi, Pakistan. J
Autism Dev Disord. 2011;41(4):465-74.

Crane L, Davidson I, Prosser R, Pellicano E. Understanding psychiatrists' knowledge, attitudes and experiences in identifying
and supporting their patients on the autism spectrum: online survey. BJPsych Open. 2019;5(3):e33.

Ozonoff S, Young GS, Carter A, Messinger D, Yirmiya N, Zwaigenbaum L, et al. Recurrence risk for autism spectrum
disorders: a Baby Siblings Research Consortium study. Pediatrics. 2011;128(3):e488-95.

Lauritsen MB, Pedersen CB, Mortensen PB. Effects of familial risk factors and place of birth on the risk of autism: a
nationwide register-based study. ] Child Psychol Psychiatry. 2005;46(9):963-71.

Emberti Gialloreti I, Mazzone L, Benvenuto A, Fasano A, Alcon AG, Kraneveld A, et al. Risk and Protective Environmental
Factors Associated with Autism Spectrum Disorder: Evidence-Based Principles and Recommendations. J Clin Med.
2019;8(2).

Weber W, Newmark S. Complementaty and alternative medical therapies for attention-deficit/hyperactivity disorder and
autism. Pediatr Clin North Am. 2007;54(6):983-1000; xii.

Piwowarczyk A, Horvath A, Yukasik ], Pisula E, Szajewska H. Gluten- and casein-free diet and autism spectrum disorders in
children: a systematic review. Eur | Nutr. 2018;57(2):433-40.

McDaniel Peters BC, Wood W. Autism and Equine-Assisted Interventions: A Systematic Mapping Review. ] Autism Dev
Disord. 2017;47(10):3220-42.

O'Haire ME. Animal-assisted intervention for autism spectrum disorder: a systematic literature review. | Autism Dev Disord.
2013;43(7):1606-22.

Asia Pac J Paediatr Child Health Volume 4, Jul - Sep 2021




