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Characteristics and outcomes of the
screening program of autism spectrum
disorder in Primary Healthcare Centers
in Bahrain
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Noof A. Abdulaal’, Ahmed A. Aldailami4, Donya A. Aldailami*

Abstract:

BACKGROUND: Autism spectrum disorder (ASD) is a chronic neurodevelopmental condition that
requires early diagnosis and intervention for the improvement of the patient’s skills and functioning.
Several guidelines, therefore, recommend the screening of all children for ASD. This study determined
the outcomes of ASD screening program in Primary Healthcare Centers (PHCs) in Bahrain.

MATERIALS AND METHODS: A cross-sectional study was conducted in 12 of the 27 PHCs in
Bahrain. The Modified Checklist for Autism in Toddlers-Revised (MCHAT-R) was completed for
children who attended the selected centers. Findings from the checklists and the outcome of positive
screening cases were recorded. MCHAT-R scores of <3 were indicative of a low risk for ASD. Children
with moderate and high MCHAT-R risk were referred for psychiatric assessment. SPSS version 25.0
was used for data analysis; mean and standard deviation were calculated for continuous variables,
and categorical variables presented as frequency and percentage. Chi-square test or Fisher's exact
test, as appropriate, used to test for statistical significance.

RESULTS: A total of 3729 MCHAT-R checklists of children with a mean age of 2 years were included.
Most children were Bahraini (78.0%), half of whom were males (51.3%). While most of the children
(98.8%) had a low-risk MCHAT-R score, 1.2% had a moderate-high risk MCHAT score (12.33/1000).
Of the cohort, 19 cases (0.51%) had ASD, 5.10/1000 children. Nearly two-thirds of children with
confirmed ASD were males ( 63.2%), and one-third were females (36.8%). In addition, 14 cases
(41.2%) of those who had moderate-high MCHAT refused to follow the subsequent diagnostic protocol.
CONCLUSION: This study revealed a low prevalence of positive MCHAT-R screening and confirmed
ASD cases. The vast majority of children who were positive on screening had a confirmed diagnosis of
ASD. Some cases with positive MCHAT results failed to follow up for diagnosis. Therefore, improving
parental and community awareness regarding ASD is important for a better outcome.
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repetitive behaviors, interests, and
activities." Early diagnosis and management

Introduction

Autism spectrum disorder (ASD) is a
chronic neurodevelopmental condition
characterized by the impairment of social
communication and social interaction
in several contexts as well as restricted,
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of ASD are crucial for the improvement
of patient outcomes.!! Therefore, some
agencies and academies such as the Centers
for Disease Control and Prevention (CDC)
and the American Academy of Pediatrics
recommend the screening of children for
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ASD at 18 and 24 months of age as early interventions
are effective and important.”

The prevalence of ASD is variable across the studies.
In general, the prevalence ranges between 2.04 and
27.5/1000 children. In Bahrain, one study reported a
prevalence of 4.3/1000 children.!” While many papers in
the literature consistently indicate a higher prevalence in
favor of male diagnosis of ASD, with a 4:1 male-to-female
ratio, several studies explore the possibility of biases
that prevent females from being initially diagnosed
with ASD, thus suggesting that the true ratio might be
lower.P* A large systematic review of 54 studies and
more than 50,000 patients with ASD reported an ASD
male-to-female ratio of 3:1.7

The characteristics of ASD are diverse but include
unusual motor or verbal behaviors, and deficits in social
interactions and communication./®! Therefore, ASD
coincides with other speech and language disorders, as
well as neurodevelopmental conditions such as epilepsy
and cerebral palsy. This highlights the importance of
awareness of such associations to ensure thorough
evaluation and assessment.”!

Primary care physicians play a fundamental role in
screening for ASD using validated tools such as the
Modified Checklist for Autism in Toddlers-Revised
(MCHAT-R), the Screening Tool for Autism in Toddlers
and Young Children, and the Infant-Toddler Checklist.!!
In April 2021, MCHAT-R was introduced in all Primary
Healthcare Centers (PHCs) in Bahrain to screen all
toddlers at the age of 2 years for ASD.F! It is also used
for other ages up to 5 years if indicated. Children
with positive MCHAT-R are referred for psychiatric
evaluation using the Childhood Autism Rating Scale
2 (CARS 2) and Diagnostic and Statistical Manual-5
(DSM-5) criteria.

Conlflicting findings have emerged from several studies
conducted to determine the outcomes of the MCHAT-R
screening program. In the Arab region, a study in
Saudi Arabia revealed that 12% of screened patients
had positive results while the majority of children
had a low-risk MCHAT score (88%). However, only
1% of the participants were confirmed to have ASD.["I
Lebanon exhibited higher results, with 21.8% classified
as moderate risk and 2.9% as high risk."! Chaaya et al.,
in a study of toddlers from 177 nurseries in Lebanon,
reported comparable findings. Approximately, 26% of
the population was identified as high risk and labeled
as possibly having ASD." Similarly, a cross-sectional
study conducted in Egypt revealed that 24.9% of the
population identified as medium risk, while 2.8% were
at high risk for ASD." In Turkey, the screening program
using MCHAT was positive for around 10% of the cases

(9.8%), while 0.8% were confirmed to have ASD.'" The
rate of children who screened positive for ASD using
MCHAT screening was 9.4% in India.™

Interestingly, some studies have revealed unfavorable
outcomes of the MCHAT-R screening program. For
instance, a study in Egypt revealed a high false-positive
rate of the MCHAT-R screening program (23.8%)
and concluded that the program failed owing to
overdiagnosis and overusage of the services.!

This study aimed to determine the outcomes of the
MCHAT-R screening program which include prevalence
of positive MCHAT screening and ASD in children
aged 2 years of age attending PHCs. To the best of our
knowledge, this is the first study in Bahrain to determine
the findings and outcomes of the ASD screening program
after its application in PHCs here in Bahrain.

Materials and Methods

This is a cross-sectional study conducted from May to
July 2023. Completed checklists (MCHAT-R) for children
aged 2 years who attended child screening clinics in
the period between August 2021 and January 2022
were studied. This period was selected to ensure that
all children with positive results were given adequate
time for follow-up and diagnosis. By the lottery method,
three PHCs were chosen from each governorate,
making 12 out of a total of 27 PHCs distributed over
4 governorates. Ethical approval was obtained from
the Ethics Committees Vide Letter No. 39020523 dated
02/05/2023, with a waiver of informed consent since
there was no direct relation with human subjects in this
study. Considering the total number of children who
attended the selected health centers in the specified
duration (n = 9000), a 5% margin of error, and a 95%
confidence interval, a sample size of 369 was needed.

The MCHAT-R screening questionnaire for ASD is
composed of 20 questions for children between 16 and
30 months, with a score range of 0 and 20. The answers
to the questions in the checklist are completed by
the physicians during interviews with the parents or
caregivers. Scores between 0 and 2 are indicative of a low
risk toward ASD, scores between 3 and 7 are indicative of
a medium risk for ASD, while scores of more than 7 are
indicative of a high risk for ASD. All patients with medium
and high risk for ASD were to be referred to the psychiatric
hospital for further assessment and evaluation. In the
psychiatric hospital, DSM-5 criteria and CARS 2 are used
as diagnostic tools. The total scores of CARS-2 range from
15 to 60; any score of <30 is in the nonautistic range, scores
between 30 and 36.5 indicate mild-moderate autism, while
scores equal to or more than 37 indicate severe autism.!"”!
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The MCHAT-R checklists were completed by trained
family physicians in the child screening clinics, and
according to the MCHAT-R score, the treating family
physicians decided on the referral as per referral
guidance.

The data collected included data obtained from the
manually filled MCHAT-R checklists and the electronic
medical records. The manually completed checklists
included data on age, sex, nationality, and the details
of MCHA-R items and scores, while the electronic
medical records included data on referral destinations
and outcomes. The electronic medical records of positive
cases of screening were reviewed by three researchers: a
psychiatrist and two family physicians. All the manually
filled MCAHT-R checklists in the selected health centers
were included.

The prevalence of positive MCHAT-R tests was
calculated by dividing the number of children with
medium-high risk for ASD by the total number of
participants. The prevalence of ASD was estimated by
dividing the number of positive cases according to the
DSM-5 criteria by the total number of participants. To
calculate the rates per 1000 children, we multiplied the
prevalence of positive MCHAT-R and ASD by 1000.

The data were incorporated into an Excel sheet and then to
SPSS for analysis (V.25.0; IBM Corp, Armonk, New York,
USA). Data cleaning was performed. Means with standard
deviations were calculated for continuous variables, while
numbers and percentages were calculated for categorical
variables. As appropriate, Chi-square, Fisher’s exact
test, t-test, and correlation coefficient were calculated to
determine the differences between the groups. P < 0.05
was considered statistically significant.

Results

A total of 3729 toddlers were included in the present
study. Of all the participants, 51.3% (n = 1914) were
males and 78.0% were Bahraini (1 = 2908). The mean age
of participants was 2 + 0.0 years. Table 1 presents the
demographic characteristics of the participants.

The distribution of MCHAT questionnaire items is
presented in Tables 2 and 3. Smiling back at the parent
(n = 3722, 99.8%) and looking at the parent in the eyes
when talking, playing with him or her, or dressing
(n = 3721, 99.8%) were the most frequent normal
responses. In contrast, being upset with daily noises
(n =233, 6.2%) and not playing pretend or making beliefs
(n =109, 2.9%) were the most at-risk features.

About 99% (n = 3683) of children had a low-risk
MCHAT-R score, 0.8% (n = 31) had a moderate risk,

and 0.3% (n = 15) had a high-risk MCHAT-R score.
The overall rate of positive MCHAT cases was 1.2%
(12.3/1000 children) [Figure 1].

Of all the cases with moderate and high-risk MCHAT
(n = 46), 73.9% (n = 34) were referred for psychiatric
assessment, 5 cases were referred to other institutions
(10.9%), and 7 cases (15.2%) were not referred. Of the
20 cases seen in psychiatry, 19 cases (95%) had confirmed
diagnosis of ASD according to the DSM-5 criteria. Of
the 19 diagnosed cases of ASD, two-thirds of them were
males (1 =12, 63.2%), and 52.6% (10/19) were classified
as mild to moderate while 9 cases (47.4%) had severe
ASD according to the DSM-5 and CARS-2 criteria. The
rate of confirmed ASD cases was 5.1/1000 children. In
addition, 14 cases (41.2%) of those who had moderate-
high MCHAT refused to follow the subsequent diagnostic
protocol. Regarding those who had positive MCHAT and
were not referred for further assessment, 6/7 (85.7%) had
underlying neurodevelopmental disorders/syndromes,
while 1 case (14.3%) had no obvious reason for nonreferral
[Figure 2]. No association was found between the
MCHAT score and the severity of ASD according to the
DSM-5 criteria (P = 0.077, r = 0.427) [Figure 3].

Distibution of MCHAT-R Scores
15 (0.4%)

31(0.8%)

m Low risk (0-2)
Moderate risk (3-7)

m High risk (8-20)

Figure 1: Risk of autism spectrum disorders according to the Modified Checklist
for Autism in Toddlers scores among children in Primary Healthcare Centers in
Bahrain. MCHAT-R: Modified Checklist for Autism in Toddlers-Revised.

Table 1: Demographic characteristics of children
aged 2 years attending Primary Healthcare Centers in
Bahrain (n=3729)

Variable N (%)
Sex
Male 1914 (51.3)
Female 1815 (48.7)
Nationality
Bahraini 2908 (78.0)
Non-Bahraini 821 (22.0)
Age, Mean+SD 2+0.0

SD=Standard deviation
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Table 2: Results of the Modified Checklist for Autism in Toddlers Questionnaire among children attending

Primary Healthcare Centers in Bahrain (n=3729)

Questions Yes No

N (%) N (%)
1. If you point at something across the room, does your child look at it? 3706 (99.4) 23 (0.6)
2. Have you ever wondered if your child might be deaf? 37 (1.0) 3692 (99)
3. Does your child play pretend or make-believe? 3620 (97.1) 109 (2.9)
4. Does your child like climbing on things? 3703 (99.3) 26 (0.7)
5. Does your child make unusual finger movements near his or her eyes? 81 (2.2) 3648 (97.8)
6. Does your child point with one finger to ask for something or to get help? 3697 (99.1) 32 (0.9)
7. Does your child point with one finger to show you something interesting? 3694 (99.1) 35 (0.9)
8. Is your child interested in other children? 3709 (99.5) 20 (0.5)
9. Does your child show you things by bringing them to you or holding them up for you to see - not to get 3710 (99.5) 19 (0.5)
help, but just to share?
10. Does your child respond when you call his or her name? 3705 (99.4) 24 (0.6)
11. When you smile at your child, does he or she smile back at you? 3722 (99.8) 7 (0.2)
12. Does your child get upset by everyday noises? 233 (6.2) 3496 (93.8)
13. Does your child walk? 3717 (99.7) 12 (0.3)
14. Does your child look at you in the eye when you are talking to him or her or playing with him or her? 3721 (99.8) 8(0.2)
15. Does your child try to copy what you do? 3716 (99.7) 13 (0.3)
16. If you turn your head to look at something, does your child look around to see what you are looking at? 3694 (99.1) 35 (0.9)
17. Does your child try to get you to watch him or her? 3693 (99.0) 36 (1.0)
18. Does your child understand when you tell him or her to do something? 3687 (98.9) 42 (1.1)
19. If something new happens, does your child look at your face to see how you feel about it? 3699 (99.2) 30 (0.8)
20. Does your child like movement activities? 3719 (99.7) 10 (0.3)

Autism spectrum disorder
confirmed
(n=19, 95%)

Attended psychatric
assessment

(n =20, 58.8%)

No Autism - Speech Delay
(n=1,5%)

Did not attend

psychiatric assessment
(n=14,41.2%)

Have other underlying

neurolodevelopmental
disorders

(n=7,15.2%)

— . Referred t hiat
) Low risk MCHAT scores 1 ° err_e ° psyco iy
Q (n=234,73.9%)
& (n = 3683, 98.8%)
1
£
4] . ) Referred to other
Q -
s Moderate-high risk — facilities/department
S MCHAT scores — (n=5, 10.9%)
z (n=46,1.2%) PR

L Not referred

(n=6,85.7%)

Not referred / no action
(n=1,14.3%)

Figure 2: Outcomes and management of positive modified checklist for autism in toddler cases in Primary Healthcare Centers in Bahrain. MCHAT: Modified Checklist for
Autism in Toddlers

Discussion

Our study’s aim was to determine the findings and
outcomes of the MCHAT-R screening program in
PHCs in Bahrain. We found that 1.2% of all the children
screened had positive MCHAT-R scores (12.3/1000
children). In contrast to our findings, many studies
reported higher rates of positive MCHAT cases. Studies
from Turkey (9.8%), India (9.4%), Lebanon (21.8%),

Egypt (24.9%), and Saudi Arabia (12%) revealed a higher
number of children with positive MCHAT screening
(moderate-to-high risk MCHAT-R scores) ranging
between 9.8% and 24.9%.01%171

Compared to our findings, some studies reported higher
rates of ASD in children, while lower rates have also been
reported. For instance, the prevalence of ASD was lower
in Omani children (2.04/1000 children), but a higher
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Table 3: Distribution of Modified Checklist for Autism in Toddlers-Revised questionnaire among children

attending Primary Healthcare Centers according to their classification categories, Bahrain (n=3729)

ltems Low (n=3683) Moderate (n=31) High (n=15) P-value
N (%) N (%) N (%)

1. If you point at something across the room, does your child look at it?*
Yes 3679 (99.9) 25 (80.6) 2(138.3) <0.001
No 4(0.1) 6(19.4) 13 (86.7)

2. Have you ever wondered if your child might be deaf?*
Yes 28 (0.8) 4(12.9) 5(33.3) <0.001
No 3655 (99.2) 27 (87.1) 10 (66.7)

3. Does your child play pretend or make-believe?*
Yes 3593 (97.6) 23 (74.2) 4 (26.7) <0.001
No 90 (2.4) 8 (25.8) 11 (73.3)

4. Does your child like climbing on things?*
Yes 3664 (99.5) 28 (90.3) 11 (73.3) <0.001
No 19 (0.5) 3(9.7) 4 (26.7)

5. Does your child make unusual finger movements near his or her eyes?**
Yes 64 (1.7) 9 (29.9) 8 (53.3) <0.001
No 3619 (98.3) 22 (71.0) 7 (46.7)

6. Does your child point with one finger to ask for something or to get help?**
Yes 3670 (99.6) 22 (71.0) 5(33.3) <0.001
No 13(0.4) 9 (29.0) 10 (66.7)

7. Does your child point with one finger to show you something interesting?*
Yes 3674 (99.8) 18 (58.1) 2(13.3) <0.001
No 9(0.2) 13 (41.9) 13 (86.7)

8. Is your child interested in other children?**
Yes 3676 (99.8) 26 (83.9) 7 (46.7) <0.001
No 7(0.2) 5(16.1) 8 (53.3)

9. Does your child show you things by bringing them to you or holding them

up for you to see - not to get help, but just to share?*
Yes 3679 (99.9) 26 (83.9) 5(33.3) <0.001
No 4(0.1) 5(16.1) 10 (66.7)

10. Does your child respond when you call his or her name?*
Yes 3679 (99.9) 21 (67.7) 5(33.3) <0.001
No 4(0.1) 10 (32.3) 10 (66.7)

11. When you smile at your child, does he or she smile back at you?*
Yes 3681 (99.9) 30 (96.8) 11 (73.3) <0.001
No 2(0.1) 1(3.2) 4(26.7)

12. Does your child get upset by everyday noises?**
Yes 218 (5.9) 9 (29.0) 6 (40.0) <0.001
No 3465 (94.1) 22 (71.0) 9 (60.0)

13. Does your child walk?*
Yes 3680 (99.9) 25 (80.6) 12 (80.0) <0.001
No 3(0.1) 6(19.4) 3(20.0)

14. Does your child look you in the eye when you are talking to him or her,

playing with him or her, or dressing him or her?*
Yes 3682 (100.0) 29 (93.5) 10 (66.7) <0.001
No 1(0.0) 2(6.5) 5(33.3)

15. Does your child try to copy what you do?*
Yes 3682 (100.0) 29 (93.5) 5(33.3) <0.001
No 1(0.0) 2(6.5) 10 (66.7)

16. If you turn your head to look at something, does your child look around

to see what you are looking at?*
Yes 3669 (99.6) 22 (71.0) 3(20.0) <0.001
No 14 (0.4) 9 (29.0) 12 (80.0)

17. Does your child try to get you to watch him or her?**
Yes 3664 (99.5) 23 (74.2) 6 (40.0) <0.001
No 19 (0.5) 8 (25.8) 9 (60.0)

Contd...
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Table 3: Contd...

ltems Low (n=3683) Moderate (n=31) High (n=15)  P-value
N (%) N (%) N (%)

18. Does your child understand when you tell him or her to do something?*
Yes 3675 (99.8) 10 (32.3) 2(13.3) <0.001
No 8(0.2) 21 (67.7) 13 (76.7)

19. If something new happens, does your child look at your face to see how

you feel about it?*
Yes 3670 (99.6) 25 (80.6) 4 (26.7) <0.001
No 13 (0.4) 6 (19.4) 11 (73.3)

20. Does your child like movement activities?*
Yes 3677 (99.8) 30 (96.8) 12 (80.0) <0.001
No 6 (0.2) 1(3.2) 3 (20.0)

*Fisher’s exact test, **Chi-square test

18
* *
16 * * .
© . . .
S 14 . . « o
O
%] . .
1
" 12 .
E .
o 10
=
8 .
.
6
29 31 33 35 37 39 41 43
ASD Severity According to CARS-2 Score

Figure 3: Correlation between Modified Checklist for Autism in Toddlers-Revised
and Childhood Autism Rating Scale 2 scores (r = 0.427, P = 0.077). MCHAT-R:
Modified Checklist for Autism in Toddlers-Revised, CARS-2: Childhood Autism

Rating Scale 2, ASD: Autism spectrum disorder

prevalence was reported in Qatar (11.4/1000 children).™
Internationally, the CDC, through the Developmental
Disabilities Monitoring Network, reported a much higher
ASD prevalence in the United States in 2020 (27.6/1000
children).”! Compared to a previously conducted study
on the prevalence of ASD in Bahrain, the current study
revealed a higher prevalence of confirmed ASD (0.43 /1000
children vs. 5.1/1000 children).” The differences observed
in the various studies can be attributed to several factors
such as varying age groups, settings, sample size in each
study, the utilization of diverse screening tools, and the
application of different diagnostic criteria. For instance,
the study conducted in Bahrain considered all adult
Bahraini population in its analysis, while the study in
Egypt was of children aged 2-5 years. Symptoms of
autism often become more apparent with increasing
child's age; therefore, including children older than 2
years may explain the higher prevalence of abnormal
M-CHAT screenings observed in some studies. Here,
we considered children aged 2 years in the analysis. In
addition, genetic factors could have played a role in the
variation in the prevalence of ASD in the literature.!"**!

The results of this study showed that most of the
children with confirmed ASD were males. In line with
our findings, the literature constantly revealed that ASD
has a male predominance.>”! Similar findings were also

found in the previously conducted studies in Bahrain
and other countries.>*!

As for the MCHAT-R questionnaire, the most frequent
at-risk features identified were being upset with daily
noises (6.2%) and the inability to play pretend or make
beliefs (2.9%). This can be elucidated by the fact that up to
90% of people with ASD experience some form of sensory
hypersensitivity, including hearing." In addition,
studies have demonstrated that the absence or deficiency
in symbolic play can serve as an early indicator of ASD
between the 1% and 2™ years of life.l”! However, there
are no studies in the literature to compare the scoring
of the 20 components of the MCHAT-R questionnaire
across different countries.

Within the positively identified cases from MCHAT-R
screening in the present study, other underlying
syndromes and neurodevelopmental abnormalities such
as intellectual disabilities and hearing disorders led to a
positive screening score. This could affect the outcomes of
ASD screening programs. A similar observation was also
noted by Alawami et al., in Saudi Arabia."”’ Furthermore,
no association was found between MCHAT-R items and
ASD severity. Despite the absence of studies on such an
association in the literature, further studies are warranted
to explore its implications.

The majority of children who had positive MCHAT-R
test results were referred to the psychiatry department
for further assessment, and nearly all those children who
were further assessed by psychiatrists were diagnosed
with ASD. This highlights the importance of screening in
health centers for the early diagnosis of ASD. However, a
considerable number of parents of children with moderate-
high risk MCHAT-R refused to follow the diagnosis
protocol. Parents differ in their inclination to accept the
diagnosis of a child, sometimes strategically avoiding and
reluctant to acknowledge a diagnosis and seek care.*

This study has several strengths. It is the first study
conducted in Bahrain that explores the characteristics
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and outcomes of the ASD screening program in PHCs.
It had a large sample size and included multiple health
centers from different regions in the kingdom. However,
there are some limitations, as some children with positive
MCHAT scores were lost to follow-up for further
diagnostic processes. Considering the design of the
study, some sociodemographic characteristics including
parents” age, level of education, and family history of
autism were not available in the medical records.

Conclusion

In summary, the majority of 2-year-olds attending
PHCs had low-risk MCHAT-R scores resulting in
low prevalence of both positively screened cases and
ASD. The vast majority of positive MCHAT-R cases
seen in Psychiatry had confirmed diagnosis of ASD.
This highlights the effectiveness and importance of the
screening program in PHCs for the early diagnosis and
management of children with ASD. The increased rate of
parents who declined referral and follow-up in this study
warrants the need to increase public awareness of ASD.
Moreover, continuous training for healthcare workers is
necessary to improve their recognition of the features of
ASD. Further studies are also needed to follow up the
negatively screened children.
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