
ISSN: 2320-5407                                                                                    Int. J. Adv. Res. 5(12), 264-274 

264 

 

Journal Homepage: - www.journalijar.com 

    

 

 

 

Article DOI: 10.21474/IJAR01/5963 

DOI URL: http://dx.doi.org/10.21474/IJAR01/5963 

 

RESEARCH ARTICLE 

 
MATERNAL RISK FACTORS ASSOCIATED WITH AUTISM AMONG CHILDREN IN JEDDAH 

AUTISM CENTER, SAUDI ARABIA, JEDDAH 2016: A CASE-CONTROL STUDY. 

 

Samera A. Mugharbil
1
, Jawaher R. Alahmadi

2
 and Adel M. Ibrahim

3
. 

1. MBBS, Family Medicine Resident, Ministry of Health, Jeddah, Saudi Arabia. 

2. SBFM, ABFM, MSc, Consultant Family Physician, Department Of Community And Family Medicine, King 

Abdul azziz University, Jeddah, Saudi Arabia. 

3. MD, MDPH, Consultant Of Community Medicine, Ministry Of Health, Directorate Of Primary Health Care, 

Jeddah, Saudi Arabia. 

…………………………………………………………………………………………………….... 

Manuscript Info   Abstract 

…………………….   ……………………………………………………………… 
Manuscript History 

 

Received: 04 October 2017 

Final Accepted: 06 November 2017 
Published: December 2017 

 

Key words:- 
Autism, case control study, risk factors, 

Jeddah. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Background: Autism is a lifelong neurodevelopment disorder 

associated with impairment of social communication and abnormal 

response to some environment stimuli. 

The aim: Determining maternal risk factors associated with autism and 

help in prevention, early detection, and intervention.  

Methodology: A case-control study design comprised all autistic 

children aged 3-6 years registered at Jeddah Autism Center during 

October 2016 (No. 27). With 1:3 ratio, eighty-one non-autistic controls 

attending kindergartens, age and sex-matched to autistic children were 

included in the study. Paper-based Arabic questionnaire was designed 

for the study. 

Results: Most patients were males, mainly diagnosed at age of 3-<4 

years. Most of their parents were highly educated, with monthly 

income between 5000-10000 SAR. Positive family history of autism 

was more significant among cases than controls (p<0.05, OR;9.017, 

95% CI:3.550-23.363). Cases were born for mothers aged ≥30 years 

and fathers aged ≥40 years more than controls. Parents consanguinity, 

post-term delivery, macrosomia and fetal distress during labor were 

more among cases. A lower percentage of cases were discharged from 

the hospitals with their mothers after delivery, as well as exclusively 

breastfed. Significantly more cases had neonatal jaundice than controls 

(p<0.05, OR;3.250, 95% CI:1.275-8.284).  

Conclusions: Incidence of autism in Jeddah is higher among males 

who are diagnosed mainly between age of 3-4 years. Some 

characteristics are associated with cases of autism. However, 

differences are significant to a positive family history of autism and 

occurrence of neonatal jaundice. 
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Introduction:- 
Autism is a chronic neurodevelopment disorder characterized by an inability to communicate socially or to respond 

normally to some stimuli in the environment. A systematic review done to estimate the global effect of autism in 

188 countries showed that autism affects about 21.7 million people as of 2013. (1)  

 

According to the Center for Disease Control and Prevention, about 1 in 68 children has been estimated to have 

autism in U.S It occurs five times more prevalent in boys than girls. (2)  

 

The etiology of autism is unknown, but several different factors that make a child more likely to have autism include 

biological and environmental factors. The genetic factors play a significant role in the disease. However, the 

presence of environmental risk factors can interact with these genetic factors and increase the possibility of 

occurrence of the disease. (3)(4) 

 

Evidence suggests that the critical period for developing autism occurs before, during, and immediately after birth. 

A meta-analysis did at the Department of Epidemiology, Harvard School of Public Health, examined over 60 

perinatal and neonatal factors and found an association with some of these factors. (5)  

 

Another systematic review summarized the pre, peri and neonatal risk factors that contribute to autism, and conclude 

that these factors may have a small risk for autism. However, the distinction was not possible if these risks should be 

considered purely environmental or relevant to genetic vulnerability. (6)  

 

A case–control study in Jamaica concluded that maternal and paternal ages were associated with autism. 

Prematurity, low birth weight and small for gestational age are other risk factors for autism determine in research. 

(7) These factors were found to be associated with autism in a case-control study conducted in Finland. (8) 

Furthermore, a case-control study carried out in China, identified nine maternal risk factors that revealed a 

significant association with autism. (9)  

 

In addition, several maternal lifestyle factors such as nutrition and substance use can be related to many 

neurodevelopment diseases and therefore, may not be unique risk factors for autism. (10) 

 

A systematic review on epidemiology of autism concluded that there are limitations in research and no studies on 

identifying the burden and risk factors of autism in Gulf countries. (11)  

 

In Oman, a case-control study about the relation between breastfeeding and autism concluded that the risk of autism 

increases with delayed breastfeeding and no colostrum introduction, while exclusive breastfeeding and its 

continuation for two years significantly decrease the risk. (12) 

 

Most studies in Saudi Arabia on autism focused on biomarker studies as risk factors. A cross-sectional study done 

on 49 autistic children found that the communication problem is the most characteristic of an autistic patient with 

the presence of consanguineous marriages in approximately 29%. (13)  

 

Several diagnostic tests make an early diagnosis of autism by the age of 2 years very reliable. However, many cases 

do not reach final diagnosis until an age of 3 years. Currently, no cure for autism but research shows that early 

interventions treatment services up to 3 years can improve and increase the quality of life and functional 

independence. (2)  

 

The early diagnosis and early intensive treatment have the potential to affect the outcome. (14) The diagnosis of 

autism can be made clinically, based on the history, examination, and observation of behavior. The establishment of 

appropriate management strategies in the early years can help to minimize or even avoid subsequent behavioral 

problems. (15)  

 

With increasing autism prevalence worldwide, there is a need for more research to understand the disease, risk 

factors, diagnosis, and management. Therefore, this study aimed to identify risk factors associated with autism and 

help in prevention, early detection, and intervention. 
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Methodology:- 
 Following a case-control design, this study was conducted during October 2016. It included all autistic children 

aged 3-6 years registered at Jeddah Autism Center (No. 27). Moreover, 81 non-autistic children, age and sex-

matched to autistic children were included as control subjects who were recruited from Al Nasifiah private school 

and kindergarten-19 public school in Jeddah, Saudi Arabia.  

 

A specific paper-based self-administered Arabic language questionnaire was designed for this study by the 

researchers, which has been validated by three consultants (i.e., a psychologist, an epidemiologist, and a family 

medicine consultant). The questionnaire included demographic data of parents and subjects, as well as pre, peri and 

neonatal risk factors that may be associated with autism. The Fifth Diagnostic and Statistical Manual of Mental 

Disorders (DSM-V), paper-based and Arabic version criteria, were used as a tool for screening for the control group. 

However, none of them showed any sign of being autistic. 

 

During parents’ meetings, the self-administered questionnaire sheets were distributed and filled by the subject's 

parents after obtaining written consent from them.  

 

The research started with data collection after fulfilling all necessary official approvals from committee of the joint 

program of family medicine in Jeddah City, higher authority (Ministry of Education) approvals, and local 

institutional departments.  

 

For data entry and statistical analysis, the researchers used the Statistical Package for Social Sciences (SPSS, version 

21). Descriptive statistics (frequencies and percentages) were applied. The Chi-squared (χ2) test was applied to test 

the significance of differences between study and control groups. Fisher exact test was applied if more than 25% of 

expected values were less than 5. P-values less than 0.05 were considered as statistically significant. 

 

Results:- 
Table 1 shows that the majority of the cases or patients (77.8%) are males. Almost all children are Saudis. Most of 

the patients are living in families with highly educated mothers having university qualification (51.9%) and much 

more in the controls group (82.8%) and highly educated fathers also having university qualification (55.6%) in 

comparing to (76.6%) of the controls group. Although that, the majority (70.4%) of the case's mothers were not 

working, all the fathers were working except two (7.4%) who were retired. On the other hand, more than half 

mothers of the controls group (58.0%) were working, and most fathers (96.3%) were working while two of the three 

non-working fathers were retired. The monthly income ranging between 5000-<10000 SR (59.3%) in the cases 

group in comparing to 10000-<20000 SR (58.0%) in the controls group. Slightly less than one-half of the patients 

(44.4%) have one sibling while only one-quarter of the control children (24.7%) have one sibling, and mainly 

(48.1%) of the patients are the third or more with in their brothers and sisters in comparing to (45.6%) of the 

controls group. 

 

The study figured that almost one-half of the cases (48.2%) were diagnosed at the age of 3 to <4 years, and 37% 

who were diagnosed at a younger age 2 to<3 years as shown on figure 1. 

 

Table 2 shows that positive family history of autism was significantly more prevalent in the cases (29.6%) than 

control (6.2%) p<0.05, with an odds ratio (OR; 9.017, 95% CI: 3.550-23.363). In cases, two histories were brothers, 

and six histories were cosines. While in control, one history was a brother, and six histories were cosines. 

Meanwhile, the table demonstrates that, although consanguinity of the parents was remarkably more frequent in 

autistic patients (37%) than control (27.2%), this difference is not statistically significant. Meanwhile, it was 

observed that the great majority of the surveyed children were living with their parents, with no statistically 

significant differences between the cases and controls. The table also demonstrates that a larger percentage (44.4%) 

of the cases were born for relatively older mothers (Aged ≥30 years) compared to 38.3% of the controls, in the same 

context, a higher percentage of the cases were born to relatively older fathers aged more than 40 years (33.3%) than 

controls (23.5%). Nevertheless, these differences are not statistically significant. 

 

Compared to the mothers of the control children, almost double of the mothers of the cases (14.8%) reported that 

they had been suffering from diseases such as diabetes mellitus, hypertension, and hypothyroidism before pregnancy 

of the examined child [Table 3]. Also, a higher percentage (14.4%) of the mothers of the cases than control (4.9%) 
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expressed that they had gestational diabetes during pregnancy, with more frequency of preeclampsia (7.4%) and 

hypothyroidism during pregnancy (2.5%) if compared to the mothers of the controls (1.2% and 2.5% respectively). 

However, no statistical significance for these differences. A slightly higher percentage of the mothers of the cases 

exposed to passive smoking (33.3%) than controls (28.4%). On the other hand, a lower percentage of the mothers of 

the cases (3.7%) than controls (8.6%) addressed that they had used non-prescribed drugs (paracetamol according to 

all mothers) while they were pregnant, but this difference is also not statistically significant. Among controls, only 

one mother indicated that she had psychological problems (depression) during pregnancy with no statistically 

significant difference between cases and controls.  

 

Most of the cases (70.4%) and almost two thirds of the controls (64.2%) were delivered by vaginal delivery, with a 

minority of both whom delivery required ventouse (5.3% for cases and 5.8% for controls) or who received epidural 

analgesics (10.5% for cases and 15.7% for controls). Regarding the mothers who underwent Cesarean sections, 

although the percentage of those who received general anesthesia was higher in mothers of cases (75%) than 

controls, this difference is not statistically significant [Table 4]. Moreover, a slightly higher percentage of the cases 

were post-term (25.9%) than controls (13.8%), which is not statistically significant, and remarkably higher 

percentage of them (14.8%) suffered from fetal distress during labor if compared to controls (3.7%) with a 

borderline significance at p=0.06. 

 

At delivery, as demonstrated in Table 5, a greater percentage of the cases (22.2%) than controls (9.9%) had a birth 

weight >3.5 kg with only one of the cases (5.3%) who was breech which is not statistically significant. Almost equal 

percentages of the cases (14.8%) and controls (12.3%) needed ICU services for different reasons. Although that a 

lower percentage of the cases (77.8%) than controls (86.4%) were discharged from the hospitals with their mothers, 

and a lower percentage of them (14.8%) than controls (24.7%) who had been exclusively breast feed, these 

differences are not statistically significant.  

 

On the same context, Figure 2 illustrates that the percentage of those who had neonatal jaundice was significantly 

higher in cases (44.4%) than controls (19.8%) p<0.05, with an odds ratio (OR, 3.250, 95% CI: 1.275-8.284).  

 

Table 1:- Demographic Characteristics of The Children. 

 Study group 

Characteristics Cases Controls 

 No % No % 

Gender:     

Male 21 77.8 63 64 

Female 6 22.2 18 22.2 

 Age:     

 3-<4 years 3 11.1 9 11.1 

4-<5 years 9 33.3 27 33.3 

5-<6 years 15 55.6 45 55.6 

Nationality:     

Saudi 26 96.3 77 95.1 

Non-Saudi 1 3.7 4 4.9 

Education level of the mother:     

Illiterate 2 7.4 1 1.2 

School level 11 40.7 13 16 

University 14 51.9 67 82.8 

Education level of the Father:     

Illiterate 1 3.7 1 1.2 

School level 11 40.7 18 22.2 

University 15 55.6 62 76.6 

Working Mother:     

Yes 8 29.6 47 58 

No 19 70.4 34 42 

Working Father:     

Yes 25 92.6 78 96.3 
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No 2 7.4 3 3.7 

Monthly income:     

<5000 SR 4 14.8 4 4.9 

5000-<10000 SR 16 59.3 16 19.8 

10000-<20000 SR 6 22.2 47 58.0 

≥20000 SR 1 3.7 14 17.3 

Number of siblings:     

           No sibling   11 13.6 

One 12 44.4 20 24.7 

    2-3 7 25.9 30 37.0 

     >3 8 29.6 20 24.7 

Order of the child:     

First 11 40.7 28 34.6 

Second 3 11.1 16 19.8 

Third or more 13 48.1 37 45.6 

 

 
Figure 1:- Age at diagnosis of autism 

 

Table 2:- Social and familial characteristics possibly associated with autism 

 Study group   

Characteristics Cases Controls X
2
 P* 

 No % No % 

Consanguinity of the parents:      

 

0.947 

 

 

0.330 
Yes 10 37.0% 22 27.2% 

No 17 63.0% 59 72.8% 

The child lives with parents:      

 

Fisher 

 

 

0.170 
Yes 26 96.3% 77 95.1% 

No 1 3.7% 4 4.9% 

Family history of autism:      

 

Fisher 

 

 

0.003** 
Yes 8 29.6% 5 6.2% 

No 19 70.4% 76 93.8% 

Psychological problems 

among siblings: 

     

 

Fisher 

 

 

0.633 Yes 1 3.7% 1 1.2% 

3-<4 years 
48.2% 

2-<3 years 
[PERCENTAGE

] 

4 years 
[VALUE]% 
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No 26 96.3% 80 98.8% 

Age of the mother at 

pregnancy: 

     

 

 

0.322 

 

 

 

0.570 
<30 years 15 55.6% 50 61.7% 

≥30 years 12 44.4% 31 38.3% 

Age of the father at 

pregnancy: 

     

 

1.055 

 

 

0.590 <30 years 6 22.2% 22 27.2% 

30-40 years 12 44.4% 40 49.4% 

>40 years 9 33.3% 19 23.5% 

*  Based on Chi Square ** Statistically significant 

 

Table 3:- Prenatal an antenatal factors possibly associated with autism 

 Study group   

Characteristics Cases Controls X
2
 P* 

 No % No % 

Prenatal health problems:      

 

Fisher 

 

 

0.215 
Yes 4 14.8% 6 7.4% 

No 23 85.2% 75 92.6% 

Gestational diabetes:      

 

Fisher 

 

 

0.105 
Yes 4 14.8% 4 4.9% 

No 23 85.2% 77 95.1% 

Preeclampsia:      

 

Fisher 

 

 

0.154 
Yes 2 7.4% 1 1.2% 

No 25 92.6% 80 98.8% 

Hypothyroidism during pregnancy:     

 

Fisher 

 

 

0.750 
Yes 2 7.4% 2 2.5% 

No 25 92.6% 79 97.5% 

Exposure to smoking during pregnancy:    

 

NA 

 

Smoker 0 0.0% 4 4.9% 

Passive smoker 9 33.3% 23 28.4% 

Not at all 18 66.7% 54 66.7% 

Took non-prescribed drugs during pregnancy:   

 

Fisher 

 

 

0.358 
Yes 1 3.7% 7 8.6% 

No 26 96.3% 74 91.4% 

Psychological problems:      

Fisher 

 

0.154 Yes 0 0.0% 1 1.2% 

No 27 100% 80 98.8% 

Anemia during pregnancy:      

 

0.018 

 

 

0.892 
Yes 6 22.2% 17 21.0% 

No 21 77.8% 64 79.0% 

*Based on Chi Square   NA : not applicable 

 

Table 4:- Natal factors possibly associated with autism  

 Study group   

Characteristics Cases Controls X
2
 P* 

 No % No % 

Mode of delivery:      

 

0.343 

 

 

0.558 
Vaginal 19 70.4% 52 64.2% 

Caesarean 8 29.6% 29 35.8% 

Use of ventouse for vaginal 

deliveries: 

     

 

Fisher 

 

 

0.988 Yes 1 5.3% 3 5.8% 

No 18 94.7% 49 94.2% 
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Received epidural analgesics 

during vaginal delivery: 

     

 

0.195 

 

 

0.659 Yes 2 10.5% 8 15.7% 

No 17 89.5% 43 84.3% 

Type of anesthesia for 

caesarean deliveries: 

     

 

Fisher 

 

 

0.154 Spinal 2 25.0% 15 51.7% 

General 6 75.0% 14 48.3% 

Fetal distress during labor:      

 

Fisher 

 

 

0.060 
Yes 4 14.8% 3 3.7% 

No 23 85.2% 78 96.3% 

Age of the baby at delivery:      

 

2.602 

 

 

0.272 
<37 weeks 1 3.7% 7 8.8% 

37-40 weeks 19 70.4% 62 77.5% 

>40 weeks 7 25.9% 11 13.8% 

* Based on Chi Square  

 

Table 5:- Postnatal factors possibly associated with autism 

 Study group   

Characteristics Cases Controls X
2
 P* 

 No % No % 

Weight of the baby at delivery:      

 

3.622 

 

 

0.163 
<2.5 kg 4 14.8% 8 9.9% 

2.5-<3.5 kg 17 63.0% 65 80.2% 

>3.5 kg 6 22.2% 8 9.9% 

The baby needed ICU after delivery:      

 

Fisher 

 

 

0.746 
Yes 4 14.8% 10 12.3% 

No 23 85.2% 71 87.7% 

The baby discharged with his mother:      

 

Fisher 

 

 

0.360 
Yes 21 77.8% 70 86.4% 

No 6 22.2% 11 13.6% 

Type of feeding:      

 

 

 

2.315 

 

 

 

 

0.314 

Breastfeeding 4 14.8% 20 24.7% 

Bottle feeding 7 25.9% 12 14.8% 

Both breast and bottle 16 59.3% 49 60.5% 

* Based on Chi Square 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chi square=6.429,   df=1,   p=0.011 

Figure 2:- Differences in the occurrence of neonatal jaundice between cases and controls. 

 

0.00%

22.50%

45.00%

67.50%

90.00%

Cases Controls

44.40% 

19.80% 

55.60% 

80.20% 

Had neonatal jaundice No neonatal jaundice
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Discussion:- 
Most of the studied autistic patients were males (77.8%), which comes in accordance with what was reported by 

Elsabbagh et al. that the male to female ratio ranges between 1.33 up to 16. (16) This phenomenon had been studied 

by Kreiser and White (17), who proposed that this difference be largely attributed to sociocultural influences that 

explain potential under-identification of ASD in females, because females are less likely to have unusual stereotyped 

and repetitive behaviors with increased prevalence of internalizing problems, in addition to gender inequities in 

searching for medical care.  

 

Autism is usually diagnosed between 3 and 6 years of age, (18) before that age, the typical behavioral characteristics 

and social restrictions are not well developed and not easily recognized. (19) In this respect, most of our autistic 

patients had been diagnosed at the age between 3-4 years. 

 

Most of our patients were from families with highly educated parents, and monthly income ranging between 5000-

<10000 SR. The link between socioeconomic status of the family and prevalence of autism had been discussed by 

several authors. For example, Juneja et al. (20), in India, reported that the most families of autistic children who are 

diagnosed in governmental institutes were from middle-class backgrounds. They explained this finding by the 

response bias because the higher socioeconomic families do not attend public facilities while the lower 

socioeconomic groups may not seek medical care except when their children become acutely ill.  

 

In the same line, Tidmarsh and Volkmar (21) stated that in the past, a great proportion of families with autistic 

children were from the upper socioeconomic classes, just because families with lower socioeconomic classes lacked 

access to health care services, which means that the link between socioeconomic status and autism is a matter of 

accessibility to health care, this assumption is supported by what was found in Sweden, where there are universal 

health care and access to comprehensive approach services, they found that prevalence of autism among children 

decreased with increasing family socioeconomic status. 

 

Almost one-half of the patients have one sibling, and mainly (48.1%) they occupy the third or more ranks among 

their brothers and sisters. Tsai and Steward (22) described a trend toward an autistic child is more likely to be born 

in the 2nd half (i.e., 4th and above birth ranks) than in the 1st half (i.e., 1st to 3rd birth ranks) among sibship size of 

four or more.  

 

The impact of autistic children's birth order has been studied by Spiker et al. (23), who observed that repetitive 

behaviors occur more among first-born siblings, while second-born siblings were more likely classified as nonverbal 

and thus more impaired in this area.  

 

The family history of autism was significantly more prevalent in our cases (29.6%) than the controls (6.2%) p<0.05, 

with an odds ratio (OR; 9.017, 95% CI: 3.550-23.363). These findings agreed with those of several studies. El-Baz 

et al. (24) reported a positive Family history of autism among 16% of cases compared with only 1% of control 

subjects. Muhle et al. (25) suggested that families of individuals with autism tend to demonstrate a set of cognitive 

disorders that are not seen in other family groups.  

 

Consanguinity of the parents was significantly more frequent in autistic patients than controls, which comes in 

accordance with what was found by Mamidala et al. (26), who reported that consanguinity increases the risk of 

autism with an odds ratio of 3.22; and may raise the possibility of recessively inherited genetic risk factors for 

autism. They noted that children born to consanguineous parents usually have a lower cognitive ability and social 

behavior, which are major issues related to autism. 

 

Parental age is assumed to be associated with autism, the results of the researches in this area are mixing, for 

example, Reichenberg et al. (27) reported an association between advancing paternal age and risk of autism among 

their children. They concluded that offspring of 40 years men or older were 5.75 times more likely to have autism 

compared with offspring of men younger than 30 years.  

 

Also, El-Baz et al. (24) found that older parental age (i.e., mother and/or father older than 35 years) at birth was 

found significantly higher among autistic than control children (23% and 9.5%, respectively).  
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Collectively, Kolevzon et al. (28) found that advanced maternal and paternal age are associated with increased risk 

of autism spectrum disorders. Nevertheless, Puleo et al. (29) argued that the association between parental age and 

autism is significantly apparent in female offspring but not in males.  

 

The current study showed that although a larger percentage of the cases than controls were born for relatively older 

mothers (Aged ≥30 years) and older fathers aged more than 40 years (33.3%), these differences were not statistically 

significant. 

 

Our study revealed that, compared to the mothers of the control children, almost double of the mothers of the cases 

reported that they had been suffering from diseases such as diabetes mellitus, hypertension, psychological problems, 

gestational diabetes and hypothyroidism during pregnancy, compared to the mothers of the controls. However, these 

differences were not statistically significant.  

 

These findings come in congruence with what was addressed by Alrehaili et al. (30), who reported that there was no 

significantly different prevalence of chronic diseases during pregnancy among mothers of children with autism 

spectrum disorder. Also, Hultman et al. (31) found no relationship between autism among children mothers with 

hypertensive disorders.  

 

Findings of this study showed no difference in modes of delivery between cases and controls, type of anesthesia, 

birth weight, being post-term, fetal distress during labor, being discharged from the hospitals with their mothers, nor 

exclusively breastfed. Gardener et al. supports these findings (5), reported that there is no sufficient evidence to 

prove a significant impact of any of prenatal factors for autism etiology. Similarly, El-Baz et al. (24) found no 

significant differences between cases and controls regarding prenatal or natal factors.  

 

Finally, the most prominent natal factor associated significantly with autism in the current study is neonatal jaundice 

with significantly higher percentage of cases than controls, and an odds ratio of 3.25. Similarly, El-Baz et al. (24) 

reported that neonatal jaundice was significantly higher among cases than controls(p<0.001). Maimburg and Vaeth 

(32) reported an almost fourfold increased risk for autism spectrum disorder among children who had 

hyperbilirubinemia after birth with an odds ratio of 3.7. This suggests that neonatal jaundice is an important risk 

factor for autism. They added that exposure to high serum bilirubin levels after birth might be the first sign of an 

underlying susceptibility to autism. More detailed information about the level of unconjugated bilirubin would be 

desirable in future studies.  

 

As a limitation, parents' recall bias was highly probable during data collection. Although this study included all 

autistic children registered at Jeddah Autism Center, yet the sample size was quite limited. Therefore, a multicenter 

large-scale study must be directed to all diagnosed cases of autism spectrum disorder registered at all autism centers 

all-over the Saudi Arabia to perform an in-depth exploration of the magnitude and risk factors of autism. 

 

For conclusion, the incidence of autism in Jeddah is higher among male children, which becomes diagnosed mainly 

between age of 3-4 years. Some characteristics are more associated with cases of autism, e.g., those related to the 

child's parents (e.g., consanguinity and older age), family history of autism, maternal factors (e.g., gestational 

diabetes, preeclampsia, and hypothyroidism), natal (e.g., natal fetal distress), and postnatal (e.g., occurrence of 

neonatal jaundice and lack of exclusive breastfeeding). However, differences are statistically significant to a positive 

family history of autism and occurrence of neonatal jaundice.  

 

Therefore, a highly recommended that all children attending the well-baby clinics, (especially those with a positive 

family history of autism and/or history of occurrence of neonatal jaundice), should undergo repeated developmental 

screening for early detection of autism. Moreover, health education should be provided to parents of autistic children 

regarding care of their children. 
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