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Abstract: Objectives: to identify the prevalence of certain maternal medical conditions among the mothers of children with autism 
spectrum disorder. Methods: An observational cross sectional analytic study included all mothers of children diagnosed with ASD 
according to the DSM-5 criteria who visited the pediatric clinics at Al-Amal Hospital. The sample of study consists of 66 participants. 
The study was conducted using face-to-face semi-structured interviews. The interview consisted of questions regarding socio 
demographic data, chronic diseases of the mothers, pregnancy of the autistic child and delivery events, and psychological history of the 
mother and other family members. Results: The Majority of autistic children following with the clinics aged from 5 to 10 years. About 
19.7 % of the families of autistic children had other autistic children. Only 18.2 % of mothers suffered from chronic diseases. The most 
common chronic diseases among those mothers was diabetes, followed by hypertension, obesity, and asthma. Only 15.2% of mothers 
were more than 35 years old when they got pregnant with an autistic child. About half of mothers were exposed to tobacco. 
Approximately 28.8%of mothers were exposed to family problems during the pregnancy of their autistic children. Conclusion: There 
was no significant prevalence of chronic diseases among mothers of autism children during their pregnancy. Also there was no effect of 
conditions and diseases of motherhood during pregnancy on developing anautism spectrum disorder in the offspring. 
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1. Introduction 

Autism spectrum disorder (ASD) is a lifelong 
neurodevelopment disorder characterized by impairments in 
social interaction, verbal and nonverbal communication, and 
a restricted repertoire of activities and interests. ASD is 
diagnosed according to guidelines listed in the Diagnostic and 
Statistical Manual of Mental Disorders, fifth Edition(1). The 
parents  will feel and complain that their child is different 
from other normal children as autistic child  cannot develop 
peer relationships because of  marked impairment in the 
ability to initiate or sustain a conversation with others, and 
has impairment in non-verbal behaviors such as eye-to-eye 
gaze and facial expressions. In addition to these, autistic 
patients have inflexible adherence to specific, non-functional 
routines or rituals and some of them show stereotyped and 
repetitive motor mannerisms such as hand flapping or 
twisting (2). 

This disorder typically begins at birth, but the parents of 
autistic children will not note it until their children start to 
grow and develop. Noticeable symptoms gradually begin to 
appear after the age of six months, and become established in
varying patterns by the first two or three years of life. It is
more prevalent in males more than females with a ratio of (4: 
1). (3) Estimates of the prevalence of autism vary widely 
depending on diagnostic criteria, age of children screened, 
and geographical location. 

A 2012 study of the global prevalence of ASD found an 
median of 62 cases per 10,000 people. (3) There was a lack of 
evidence from low- and middle-income countries(3). The 
prevalence of autism in the united states is about 1 out of 
every 68 children, or 14.7 per 1,000, have some form of
ASD(4). In Canada, an epidemiological study conducted at 
Montreal Children's Hospital in the 2003-2004 school year 
found a prevalence rate of 0.68%(5).Prevalence studies were 
conducted in UAE, Saudi Arabia, Oman, 20 and Bahrain. The 
prevalence of ASD was 1.4 per 10,000 in Oman, and 29 per 

10,000 for PDD in UAE, and 4.3 per 10,000 in Bahrain in 
2014(6). A cross-sectional study was conducted in Al-Taif- 
KSA, 2013. The overall prevalence of autism in the primary 
school of Al-Taif district whose age ranged from 7 to 12 
years was 0.035% from a sample population of 22950 
student, in which the prevalence of autism in male (0.031%) 
was greater than female (0.004%)(7). The prevalence is 
known in some cities of Saudi Arabia but still vague in Al-
Madinh(8).

There are many causes that have been linked with autism 
spectrum disorder (ASD), mainly genetic factors, 
environmental causes, prenatal and perinatal causes. Some 
epidemiological studies have shown that certain maternal 
medical conditions could cause autism spectrum disorder 
(ASD). A cohort study conducted in northern California, 
1995/1999, has shown  that the risk of ASD increased 
significantly with each 10 year  increase in maternal and 
paternal age(9).  Other Case control study showed that the 
risk of ASD increased significantly with antidepressant use 
during pregnancy(10). 

In 2011, other Case control study shows that metabolic 
diseases were more prevalent among case mothers compared 
with controls. These conditions were associated with a 
higher likelihood of ASD relative to controls (odds ratio: 
1.61) (11). The studied metabolic diseases includes: Diabetes 
during pregnancy, insulin resistance, systemic arterial 
hypertension and obesity. 
The impact of this problem on the families is really bad,   
parents of children with autism spectrum disorders (ASD) 
experience higher levels of stress in comparison to parents 
of neurotypical children and consequently are more 
susceptible to negative health and social outcomes(12)

Specifically, parents of children with ASD are more likely to 
experience depression, anxiety, somatic complaints, 
isolation, and burnout(13). 
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Based on these previous studies, it is observed that some 
maternal conditions and diseases could influence autism 
spectrum disorder (ASD) risk. So we target this subject in our 
study in Al-Madinah Al-Munawara, which is defective in this 
type of researches. 

Our aim is to identify the prevalence of certain maternal 
medical conditions among the mothers of autistic children's. 
The goal of this paper is to identify the possible conditions 
that may correlate with getting an autistic child and try to 
manage themand to educate the residences about the risk 
factors that Saudi people have that may lead to have a baby 
with autism, through publishing the results of this research. 

The hypothesis is:
 Maternal conditions and diseases could influence autism 

spectrum disorder (ASD) risk. 
 Maternal conditions and diseases could not influence 

autism spectrum disorder (ASD) risk. 

2. Methods 

This observational cross sectional analytic study was 
conducted in Al-amal and psychiatry hospital in Almadinah 
in November-December 2016.

A total number of (66) participants were included in this 
study.

Mothers of children diagnosed with ASD according to the 
DSM-5 criteria who visited the pediatric clinics at Al-amal 
Hospital were recruited based on inclusion and exclusion 
criteria.

The including criterion was that the child must be diagnosed 
with autism spectrum disorder according to The Diagnostic 
and Statistical Manual of Mental Disorders, Fifth Edition 
(DSM-5) criteria. The exclusion criterion included: suspected 
cases of autism spectrum disorders that have not yet been 
fully evaluated by a psychiatrist during the time of data 
collection.

Participants were approached by their attending clinician 
during their clinic appointments. The nature of the study was 
explained and informed consent was taken. The study was 
conducted using face-to-face semi-structured interviews.  

The interview was developed based on the literature and was 
consisted of sociodemographic data, chronic diseases of the 
mothers, the pregnancy of the autistic child and delivery 
events and psychological history of the mother and other 
family members. Sociodemographic data included age of 
mother and child, nationality, residency, consanguinity and 
educational level. The studied chronic diseases of the mothers 
included DM, HTN, obesity, asthma and other allergic 
diseases. The interview was conducted in a private room in 
the clinics and took 5-10 minutes in average. The 
interviewers were at least 2 members of the research team 
with the supervision of a pediatric psychologist. 

The questions of semi-structured interview was pretested 
before the conduction of the study and was proven valid and 
easily understood. 

Data were entered and analyzed using the Statistical Package 
for Social Sciences (SPSS). Descriptive analysis was done to 
summarize information by calculating the number and 
percent for categorical variables, whereas the mean and 
standard deviation (SD) were calculated for continuous 
variables. Chi-squared test was used to measure difference 
in the prevalence of smoking between different groups of 
students. P values less than 0.05 was considered an indicator 
for statistically significant differences. 

3. Population & Sample of the Study

The study population includes all mothers of children 
diagnosed with ASD according to the DSM-5 criteria who 
visited the pediatric clinics at Al-amal Hospital, a sample of 
(66) mothers were randomly chosen.  

The next table shows their properties according to their 
personal information: 

Table 1: Shows the mothers’ distribution according to their 
personal information ( N =66) 

Frequency Percent P-value

Age of Mother

25 year or less 4 6%

0.057

From 26 to 30 11 17%
From 31 to 35 15 23%
From 36 to 40 17 26%
From 41 to 45 12 18%

More than 45 year 7 11%

Residence Inside Madina 52 79% 0.000*Outside Madina 14 21%

Nationality Saudi 59 89% 0.000*Non-Saudi 7 11%

Consanguinity Yes 35 53% 0.622No 31 47%

Education level

Illiterate 5 8%

0.000*

Primary 7 11%
Intermediate 14 21%
Secondary 16 24%

Collage 22 33%
Master 2 3%

*Chi Square test - Significant at the 0.05 level.

The previous table shows that 26% of the autistic children 
mothers’ ages were between (36- 40) years old, while 23% 
of them were between (31- 35) years old, 18% of them were 
between (41- 45) years old, and17% of them were between 
(26-30) years old. Their distribution according to their 
residence was that79% of them lived in Al-Madena, while 
the remaining participants lived in other cities. The majority 
of autistic children's mothers were Saudi with percent of
89% of them, while the other were non-Saudi. We noticed 
also that 53% of them were married to one of their cousins,
while 47% of them were not. Finally, their distribution 
according to their educational level; 33% of them had 
university degrees, 24% of them had secondary school 
certificates, and 21% of them had a preparatory school 
levels.

The next diagram shows that: 
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4. Results 

The next table (2) shows the distribution of autism children 
by age, who were following-up in the psychiatric clinics, 
where we note that 80% of them were located with the ages 
of 5-10 years. 

Table 2: The distribution of autism children by age 
Frequency Percent

Less than 5 years 9 13.6
From 5 to 10 years 53 80.3
More than 10- years 4 6.1

Total 66 100.0

Table number (3) makes it clear whether any of autistic 
children’s family members suffered from the same disease, 
where we note that 80% of the families of autistic children 
did not have any other autistic children.On the other hand,  
only 19.7% of the families of autistic children had another 
family member with the same condition. 

Table 3: The family history of ASD among autism children’s 
family

ASD child among family members Frequency Percent
Yes 13 19.7
No 53 80.3

Total 66 100.0

The data shown in the table (4) determined the participants’ 
distribution according to whether they were suffering from 
chronic diseases, in which we noted that 82% of them did not 
suffer from any chronic diseases, while the rest suffered from 
chronic diseases. 

Table 4: Shows the participants’ distribution according to 
whether they were suffering from chronic diseases

Chronic diseases Frequency Percent
Yes 12 18.2
No 54 81.8

Total 66 100.0

Table (5) shows more detailed information about  the 
participants’ distribution according to the chronic disease 
type, we note that 75% of them were diabetics, while 58% of 
them had hypertension, 50% of them were obese, 33% were 
suffering from asthma and 8% have allergic dermatitis. 

Table 5: Chronic diseases prevalence among the  
participants

Type of disease Yes No P-value# % # %
Diabetes 9 75.0 3 25.0 0.083

Hypertension 7 58.3 5 41.7 0.564
Obesity 6 50.0 6 50.0 1.000
Asthma 4 33.3 8 66.7 0.248
Eczema 1 8.3 11 91.7 0.004

*Chi Square test - Significant at the 0.05 level.

By looking at table (6)  , we note that 39% of their ages were 
between (26- 30) years old, 23% of their ages were between 
(31- 35) years old, 18% of their ages were between (21- 25)
years old, and to validate the extent of existing differences in 
the mothers distribution according to their ages when they 
got pregnant with an autistic child, the p-value for the Chi 
Square test was less than the level of significance 5%, which 
indicates that there is a relation between the pregnancy age 
and autism disease.

Table 6: The participants’ distribution according to their 
ages when they got pregnant with an autistic child

Frequency Percent P-value
20 or less 3 4.5

0.000*

From 21 to 25 12 18.2
From 26 to 30 26 39.4
From 31 to 35 15 22.7
From 36 to 40 6 9.1
More than 40 4 6.1

Total 66 100.0
*Chi Square test - Significant at the 0.05 level.

As shown in the table (7),  59% of them were the first, 
second or third children in their families, while 27% of them 
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were the fourth, fifth or sixth, and 9% of them were seventh, 
eighth or ninth. 

Table 7: Children distribution according to their order in 
their families

children distribution according to
their order in their families Frequency Percent

1-2-3 39 59.1
4-5-6 18 27.3
7-8-9 6 9.1

10-11-12 3 4.6
Total 66 100.0

The next table shows the autistic children distribution 
according to the gestational age(GA), 86% of them born with 
a GA of (37- 42) weeks, while 11% of them bornwith age less 
than (37) weeks, and 3%  with more than (42) weeks. 

Table 8: The autistic children distribution according duration 
of pregnancy ( in weeks )

Duration of pregnancy ( in weeks ) Frequency Percent
less than 37 weeks 7 10.6

37-42 weeks 57 86.4
More than 42 weeks 2 3.0

Total 66 100.0
As shown in table (9) , we find that most of them weren’t 
smokers and have never smoked while being pregnant, while 
32% of them were exposed to smoking/ Passive smoking 
during pregnancy. 

Table 9: The participants’ distribution according to being 
exposed to smoking/ Passive smoking 

Yes No P-
value# % # %

Smoker 4 6.1 62 93.9 0.000*
Have been smoking during 

pregnancy 4 6.1 62 93.9 0.000*

exposed to smoking during 
pregnancy (Passive smoking) 21 31.8 45 68.2 0.003*

*Chi Square test - Significant at the 0.05 level.

The next table shows the participant’s distribution according 
to being exposed to any family problems during pregnancy; 
29% of them were faced family problems during their 
pregnancy with autistic child. 

Table 10: The participant’s distribution according to being 
exposed to any family problems during pregnancy

Family problems Frequency Percent
Yes 19 28.8
No 47 71.2

Total 66 100.0

The next tabled data shows that 61% of the autistic children 
were born normally, while 24% of them were admitted to 
intensive care after birth. 

Also we notice that 21% of the autistic children’s mothers 
used stimulating drugs during labor, 27% of them used 
analgesics during labor, and 77% of them were using folic 
acid during pregnancy. 

We also notice that most of the autistic children mothers did 
not suffer any gynecological diseases, and 96% of them 
were following-up during their pregnancy. 

Table 11: The participant's distribution according to 
conditions and diseases of motherhood

Yes No P-
value# % # %

Normal delivery 41 62.1 25 37.9 0.000*
use stimulating drugs during 

labor 14 21.2 52 78.8 0.000*

use analgesics during labor 18 27.3 48 72.7 0.000*
child admission to intensive care

after birth 16 24.2 50 75.8 0.000*

suffer from any gynecological 
diseases 5 7.6 61 92.4 0.000*

using Folic acid during 
pregnancy 51 77.3 15 22.7 0.000*

Following-up during pregnancy 63 95.5 3 4.5 0.000*
*Chi Square test - Significant at the 0.05 level.

5. Discussion 

The global prevalence of autism spectrum disorders has been 
reported to be increased, however it is not so clear if it is due 
to a real increase in incidence rate of ASD or better 
diagnostic methods.(14) Over the past decade, research into 
the risk factors for autism has grown greatly, bringing 
evidence that a group of non-genetic factors including 
maternal medical conditions during pregnancy might affect 
neurodevelopment.(15) Therefore this study aimed to identify 
the prevalence of  certain maternal medical conditions 
among the mothers of autistic children.

This study included 66 mothers of children diagnosed with 
ASD. The demographic data showed thatthe majority  of
mothers at this study were Saudi from Madina. About half of 
the mothers were married to one of their relatives, and most 
of them did not have a high level of education.

Several studies stated that ASD is four times more common 
in boys than girls.(22-24)Mandell et al., reported that the 
average age for diagnosis of ASD was 3.1 years.(25)On the 
other hand, the majority of autistic children (80.3%.)
following-up in the psychiatric clinics at our study aged 
from 5 to 10 years. This may reflect the poor knowledge and 
recognition of ASD by the families in our society, which 
may lead to the late presentation, and subsequently a delay 
in the intervention and treatment.

There is strong evidence that genetic factors play a critical 
role in vulnerability to ASD,(26)The prevalence of ASD 
without associated medical conditions in siblings of children 
with ASD has been estimated to range from 3 to 10 
percent.(27)But according to our study 19.7 % of the families 
of autistic children had other autistic children. Our results 
are consistent with the results of studies published since 
2010 suggested that it may be as high as 20 percent.(28-

29)This recent rise in the incidence of autism among the 
siblings is may be due to an actual increase in incidence of 
autism among the siblings or better detection methods and 
more awareness of family members of autistic child about 
Autism .Also another recent study in KSA reported that 
2.2% other autistic children in the family with autistic 
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child.(27)The difference between our finding and this study 
could be due to the difference in the targeted area and sample 
size.

In the present study only 18.2 % of mothers suffered from 
chronic diseases in which the most common disease among 
them was diabetes. A positive association between maternal 
diabetes and ASD risk in the offspring was recently reported 
in a case–control study(30), and two subsequent cohort 
studies.(31-32) Maternal diabetes can  increase ASD risk 
through multiple and varied mechanisms, such as fetal 
hypoxia, free-radical production and antioxidant system 
impairment.(33,34)

Hypertension was the second most common chronic diseases 
at our study. Conversely, one study found that no relation 
between ASD and hypertensive disorders in general.(35)The 
third most common disease at our study was obesity. A new 
meta-analysis study found that children born to obese
mothers have a 36% higher risk of developing ASD. It has
also been reported that for every 5 kg/m2 increase in BMI of 
mothers, the risk of having an autistic child increases by
16%.(36)Asthma represented the fourth most common chronic 
diseases at our study.

Croen et al., found significant positive associations between 
ASD and maternal asthma and allergies.(37)While Lyall et al., 
found no association between maternal asthma or allergies 
overall and having a child with ASD.(38)Differences in 
findings for asthma and allergies overall in these two  studies 
may be due to use of medical records versus self-report.

Multiple previous studies reported that the risk of ASD is 
increasing with increased  parental age, above 35 and 40 for 
maternal and paternal age, respectively.(27) In our study 
15.2% of mothers were more than 35 years old when they got 
pregnant with an autistic child. However, although some 
studies have reported a positive association between maternal 
age and ASD,(39-41) other studies report that there is no
association between maternal age and ASD.(42-44)

The majority of autistic children at this study were born with 
normal gestational age. Only 10.6% of the pregnancies were
less than 37 weeks in duration. Children born prematurely 
and with low birth weight were found to have a higher risk of 
the disorder.(45)

Maternal smoking could influence neurodevelopment and 
risk for ASD through mechanisms such as placental 
insufficiency, reduced blood flow and oxygen deprivation in 
the brain,(46)changes in fetal brain gene expression,(47)altered 
nicotinic receptors,(48)persistent changes in neurotransmitter 
activity and turnover,(49) and increased intrauterine 
testosterone.(50) In addition, smoking among pregnant mothers 
might reflect that they had psychosocial problems during 
pregnancy, which in turn could influence  the risk of  ASD in 
the fetus.(51)

Kalkbrenner et al. reported a positive association between 
maternal smoking and higher functioning autism syndrome 
disorder (ASD).(52)Evidence suggests that the risk factor 
reported by Kalkbrenner et al., that maternal smoking may 
increase maternal testosterone levels. Baron-Cohen proposed 

that one cause of autism is exposure to high levels of 
intrauterine testosterone.(53) 6.1% of mothers smoked during 
pregnancy, while 31.8% were exposed to passive smoking.
This means that about half of the mothers at our study were 
exposed to tobacco during their pregnancy, and this is a
large proportion. Kaur and Bhupinder, found that that 
second hand tobacco smoking is not significantly associated 
with ASDs.(54)In the end, we can say that the population-
based studies examining associations between smoking 
during pregnancy and autism spectrum disorders (ASD) are 
contradictory.(55) 

One third of mothers at our study exposed to family 
problems during pregnancy of their autistic children. 
Extreme levels of stress experienced by a mother during 
pregnancy can have an impact on her child, resulting in 
eventual cognitive, behavioral, and emotional problems. It is 
believed this is because the stress hormone, cortisol, can 
cross the placenta and disturb developmental processes.(56-57)

A study looking at more than a million children born in 
Denmark from 1978 to 2003 explored whether stress during 
pregnancy was linked to ASD by comparing mothers who 
had lost a close relative during pregnancy, or up to one year 
before pregnancy, with those who had not. The study 
conclude that their data do not support any strong 
association between prenatal stress after maternal 
bereavement and the risk of autism.(58)

According to our results there was no effect of conditions 
and diseases of motherhood such as stimulating drugs and 
analgesics during labor, gynecological diseases, and using 
folic acid during pregnancy on developing an ASD  in the 
offspring of our  participants.  

6. Conclusion

There was a low prevalence of chronic diseases among 
mothers during their pregnancy at autism children, knowing 
that the studies conflict about the proof of the relationship 
between chronic diseases during pregnancy and ASD. The 
most common chronic diseases among those mothers was 
diabetes, followed by Hypertension, after that obesity, and 
then asthma. 15.2% of mothers were more than 35 years old 
when they got pregnant with an autistic child. It has been 
reported that increased maternal age (above 35) is known to 
increase the risk of ASD. The majority of autistic children at 
this study spend the normal period of pregnancy at their 
mothers’ uterus. About half of mothers at this study were 
exposed to tobacco during their pregnancy with autistic 
child. While one third of mothers at our study exposed to
family problems during pregnancy of their autistic children. 
Also there was no effect of conditions and diseases of 
motherhood such as stimulating drugs and analgesics during 
labor, uterus diseases, and using folic acid during pregnancy 
on developing an autism spectrum disorder in the offspring. 

7. Recommendation 

 Conduct further studies to confirm or deny the 
relationship between chronic disease among mothers in 
pregnancy and the occurrence of ASD at their children. 

 Awareness campaigns about ASD, and the early signs of 
the disease. 
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higher risk of developing ASD. It has
been reported that for every 5 kg/m2 increase in BMI of increase in BMI of 

of having an autistic child increases by
Asthma represented the fourth most common chronic 

Croen et al., found significant positive associations between 
ASD and maternal asthma and allergies.(37)While Lyall et al., 
found no association between maternal asthma or allergies 
overall and having a child with ASD.(38)Differences in 

sthma and allergies overall in these two  studies 
may be due to use of medical records versus self-may be due to use of medical records versus self-may be due to use of medical records versus self report.

ultiple previous studies reported that the risk of ASD is 
g with increased  parental age, above 35 and 40 for 

maternal and paternal age, respectively.(27) In our study 
15.2% of mothers were more than 35 years old when they got 
pregnant with an autistic child. However, although some 
studies have reported a positive association between maternal 

other studies report that there is no
association between maternal age and ASD.(42-44)

autistic children at this study were born with 
. Only 10.6% of the pregnancies were

in duration. Children born prematurely 
h weight were found to have a higher risk of h weight were found to have a higher risk of 

A study looking at more than a million children born in 
Denmark from 1978 to 2003 explored whether stress during 
pregnancy was linked to ASD by comparing mopregnancy was linked to ASD by comparing mo
had lost a close relative during pregnancy, or up to one year 
before prbefore pregnancy, with those who had not. T
conclude that their data do not support any strong 
association between prenatal stress after maternal 
bereavement and the risk of aubereavement and the risk of autism.

According to our results there was no effect of 
and diseases of motherhood such as stimulating drugs and 
analgesics during labor, gynecological 
folic acid during pregnancy on developing an ASD  in the 
offspring of our  participants.  

6. Conclusion

There was a low prevalence of chronic diseases among 
mothers during their pregnancy at autism children, knowing 
that the studies conflict about the proof of the relationship 
between chronic diseases during pregnancy and 
most common chronic diseases among those mothers was most common chronic diseases among those mothers was 
diabetes, followed by Hypertension, after that obesity, and 
then asthma. 15.2% of mothers were more than 35 years old then asthma. 15.2% of mothers were more than 35 years old 
when they got pregnant with an autistic child
reported that increased maternal age (above 35) is known to 
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 Awareness campaigns among mothers to show risk factors 
that lead to the occurrence of autism ASD. 

 The need to avoid direct and passive smoking of mothers 
during pregnancy. 

 Mothers need to maintain a healthy and balanced diet 
during pregnancy. 

 The mothers need to avoid psychological stress during 
pregnancy. 

 On the state to provide adequate number of specialized 
centers for autism children, and these centers should be 
symbolic prices. 
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