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Abstract

Background: Autism spectrum disorder (ASD) and attention deficit hyperactivity disorder (ADHD) are both lifelong neurological and developmental disorders that
affect children at an earlier age. The etiology of both disorders is complex.

Aim: was to assess the risk factors associated with pregnancy, delivery, and postpartum periods among mothers having Autism spectrum disorders (ASD) and
Attention deficit hyperactivity (ADHD) children retrospectively.

Methods: A cross-sectional survey-retrospective study design was used to recruit 134 Saudi mothers having autistic and ADHD children from 3 settings located
at Jeddah, Saudi Arabia. Three tools were used to collect data which are The Quick Environmental Exposure and Sensitivity Inventory (QEESI), risk factors
questionnaires, and demographic characteristics of the participants. Validity, reliability, and piloting of the tools were done and ensured.

Results: Mothers ages range between 23 years and 65 years. The mean of maternal age was 27.6 + 6.1 SD, mothers gravidity was computed at 3.6, while
parity was 0.55. The distribution of mothers according to the diagnosis of their children, 36.6% of mothers had children with ADHD, and 35.1% of them had a
diagnosis result of ASD, while 28.3% of mothers had a child diagnosis of ASD with ADHD features. All mothers who stated disabling symptoms when exposed to
Gasoline and Paint were found to had ASD with ADHD features, indicating the strong association between these two variables. Allergies reaction was found to be
significant with diagnosis results. 60.0% of mothers with disabling symptoms of allergies reaction have had a result of ASD with ADHD features. The association
between diagnosis outcome and the risk factors during the postpartum period, gestational weight percentile was significantly associated with the diagnosis result
of children. A significant difference between diagnosis outcomes was found based on the women's gravidity, the lowest values of gravity were associated with
having ASD+ADHD diagnosis.

Conclusion and implication: The findings concluded that none of the risk factors during labor were correlated with the result of child diagnosis. ASD children
with ADHD features had no clear association with the risk factors during pregnancy, delivery, or postnatal period. Lowest gravid numbers are associated with a
significantly increased risk of low birth weight, preterm births, and the ADHD children's diagnosis among the study participants. Therefore, careful monitoring,
attention to nutritional sufficiency, psychological and emotional support, and avoidance of stressful events for these mothers which may lead to improve the
outcomes of their pregnancies, labor, and postpartum.
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nti and post-partum periods among mothers having ASD and ADHD children
Desc"ptlon retrospectively. This study will be a first step to the primary prevention of
the risk factors which may occur to the ASD and ADHD children 'mothers in

Autism spectrum disorder (ASD) and attention deficit hyperactivity antenatal, natal, and postnatal period

disorder (ADHD) are both lifelong neurological and developmental disorders
that affect children at an earlier age. ASD and ADHD include social, Human reproduction ensures the continuation and advancement of the
behavioral, and cognitive impairment. Despite the higher prevalence of ~ human species. Generally, human birth can be classified into, spontaneous
ASD (42.500 cases) [1] and ADHD (3.5%) [2], in Saudi Arabia, there are no  vaginal delivery, assisted delivery, and cesarean section. Assistant delivery
adequate rehabilitation centers, schools, or institutions therefore; this study ~ and cesarean section are usually associated with difficult labor. Therefore,
will look at identifying the risk factors associated with pregnancy, delivery ~ normal labor is necessary to have a healthy child. Researchers suggested
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that newborn babies who are not being exposed to vaginal bacteria and
experienced natural stress during spontaneous vaginal delivery may affect
the brain's development [3].

During the postpartum period, skin to skin contact is very important to
establish a good relationship between mother and infants. However, after a
cesarean section skin to skin contact time is delayed due to anesthesia and
pain. Birth by cesarean delivery was significantly associated with autism
spectrum disorder and attention-deficit/hyperactivity disorder [4].

Autism spectrum disorder (ASD) is a complex neurodevelopment
disorder that affects the pediatric population before the age of 3 and
persists throughout the person's life. It commonly affects the male gender
more than the female. ASD children physically appear normal. However,
they are characterized by language delay, difficulties in social interaction,
and impaired communication skills with restricted patterns of behavior. The
etiology of autism spectrum disorder is not known, but the researchers
suggested that both genetics and environmental factors play an important
role. The evidence-based researches are strongly supported the Gene-
environment interactions underlie both ASD and ADHD. Recent twin studies
estimate that genes account for about 38% of the heritability of autism,
whereas environmental factors account for 58%. 10 Children are especially
vulnerable to adverse effects from toxic exposures. Numerous studies of
humans demonstrate an association between chemical exposures and
impaired neurodevelopment [5-7] For instance, prenatal exposure to
organophosphorus pesticides is a risk factor for the development of ASD
[8], and ADHD [9] and is known to impair neurodevelopment growth in
children [10].

Besides, closeness to vehicle traffic and coal-fired power plants also
are recognized risk factors for both ADHD and ASD [11,12]. From the time
when World War Il, the types and levels of volatile organic chemicals inside
homes and offices, where people in developing countries spend 90% of
their day, have increased dramatically. Among the chemical exposures
implicated in ASD are styrene, vinyl flooring, methylene chloride, elemental
mercury, and antibacterial quinolone [13,14].

Moreover, children with ASD have increased the frequency of pre and
perinatal complications compared to other normal children [15]. It was well-
founded that prematurity is strongly linked with ASD, and researchers have
also found that prematurity has differences in the brain matter compared to
full-term infants [16]. Also, medication use during pregnancy could increase
the risk to have ASD children. A pregnant lady who was diagnosed with
depression and prescribed with Selective Serotonin Reuptake Inhibitor may
have increased the risk of ASDs especially during the first three months of
pregnancy [17].

Furthermore, Folic acid deficiency is known to be one of the risk factors
associated with ASD. According to daily intake of folic acid supplements
during the first 12 weeks of pregnancy is associated with a decreased risk
of ASD. However, there is enough evidence approved that there is no link
between vitamin D deficiency and the development of ASD [18] Additionally,
air pollution kills approximately seven million people worldwide daily
according to World Health Organization. Air pollution is harmful substances
present in the air that affects breathing and health. Recent studies have
found an association between air pollution and an increase in the risk of
ASD. According to Roberts et al. [19] exposure to diesel, lead, manganese,
mercury, and methylene chloride, were significantly linked with ASD.

In addition, cocaine use during pregnancy has many harmful influences
on the mother and fetus. Many researchers have found a possible association
between the use of cocaine during pregnancy and the development of ASD
[18]. In addition to previous risk factors, during the postpartum period the
risk factors for ASD are known to be, small for gestational age, breech
presentation, low Apgar score, and hyperbilirubinemia [15]. As well as the
combination of maternal obesity and maternal diabetes during pregnancy
were highly associated with the risk to develop an ASD and [20].
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As regard to ADHD, it is a lifelong neurobehavioral disorder of
childhood that affects 8%-10% of school age children. A child with ADHD
has difficulty in concentration, decreases the speed of cognitive processing
and responding hyperactivity, and impulsive behaviors. The genetic factors
account for 80% of the etiology of ADHD. Smoking, alcohol, lead, and viral
infections during pregnancy could be risk factors for ADHD. In addition
to these factors low birth weight less than 1500 gm, or infant born before
completing the 42 weeks of gestation, perinatal hypoxia, long duration of
labor, and fetal stress are associated with ADHD. Some medical problems
affecting the mothers during pregnancy, which may increase the risk to have
ADHD some of them are, iron deficiency anemia, thyroid problems, obesity,
and low body mass index. Low birth weight was associated with symptoms
of ADHD [21]. Moreover, the prevalence of preterm birth among Saudi
women in Jeddah is 13.7% [22]. According to Rommel et al [23], preterm
birth is significantly associated with the development of ADHD in children.

Moreover, smoking is known to be one of the factors to develop ADHD
in children, the prevalence of smoking in Saudi Arabia among females'
ranges from 1% to 16%. [24]. Smoking during pregnancy has negative
effects on infants. For example, a newborn with a smoker mother could be
born before completing the 42 weeks of gestation, with low birth weight, and
cleft lip or palate [25].

Additionally, smoking during pregnancy has been shown in an
association with an increased risk of ADHD in children. [26]. Even the
exposure to second-hand smoke can be dangerous to a pregnant mother
and her baby, although, smoking among pregnant mothers was 0.08
percent, while the exposure to second-Hand smoke was high as 31%. [27].

On the other hand, Iron deficiency anemia was reported as a common
condition that affects a pregnant mother. As, when anemia was diagnosed
earlier in pregnancy, the risk will be increased to develop ADHD, ASD, and
ID children. Those disorders would be discovered either in early childhood
or school-age [28].

Thinking about the way of how these prevalence variations affecting
the primary care practices among affected children and their families' risk
factors assessment. First, as regards ADHD children compared with other
children with asthma, for instance, children with ADHD are 3.5 times more
likely to have an unmet therapeutic need [29]. Similarly, ASD children often
suffer from comorbid asthma, allergies, recurrent ear infections, immune
system dysfunction, and gastrointestinal disorders, further increasing
the demand on primary care practices [30,31]. Therefore, primary care
physicians are often the only professionals first to recognize ASD or
ADHD and are uniquely positioned to coordinate care for them as well as
their families nonetheless, they feel powerless to treat children with ASD
compared with typically developing children, quoting a lack of knowledge of
available resources and insufficient training [32].

To sum up, Lynne et al. [33] reported from their study that, both mothers
of children with ASD or ADHD had significantly higher mean chemical
intolerance scores than did mothers of controls, and they were more likely
to report adverse reactions to drugs. Chemically intolerant mothers were
3 times more likely to report having a child with autism or 2.3 times more
likely to report a child with ADHD. Relative to controls, these mothers report
their children are more prone to allergies, have strong food preferences or
cravings, and have greater sensitivity to noxious odors. In a nutshell, ASD
and ADHD are both serious neurobehavioral and developmental disorders
which should be investigated as earlier to provide a treatment modality.
ASD is characterized by impairment in social interaction, communication,
and restricted behavior and activities. While ADHD is characterized
by distractions, poor concentration, impulsiveness, and restlessness.
Both ASD and ADHD are caused by genetic and environmental factors.
Therefore, this study is looking at assessing the risk factors which might
happen during pregnancy, natal, and postnatal of mommies with ASD and
ADHD children retrospectively.



Khalil 1A, et al.

Clin Schizophr Relat Psychoses, Volume 14: 1, 2020

Aim of the Study

The main aim of this study was to assess the risk factors associated
with pregnancy, delivery, and postpartum periods among mothers having
Autism spectrum disorders (ASD) and Attention deficit hyperactivity (ADHD)
children retrospectively.

Objectives of the study

1. Assess the risk factors of ASD during mothers’ pregnancy,
delivery, and postnatal period.

2. Determine the risk factors of ADHD during mothers’ pregnancy,
delivery, and postnatal period.

3. Analyze the association between risk factors for ASD, and ADHD

4. Examine the association between mothers'
background and detected risk factors

demographic

Research questions
The current study looked at answering the following questions:

«  What are the risk factors among mothers of ASD and ADHD
children?

«  What are the association between risk factors among both
neurodevelopmental disorders?

. What is the association between mothers'
background and detected risk factors?

demographic

Significance of the study

The prevalence of ADHD and ASD in Saudi Arabia is high as it was
reported by Jenahi and Bella [2]. The worldwide prevalence of ADHD in
Arabic and African was very high and it ranges from 5.29% to 7.1% (5.4%-
8.7% in Africa, 6.24% in Jordan, 16.4% in Saudi Arabia) [34-36].To the best
of our knowledge, the previous studies which were conducted in Saudi
Arabia focused only on estimating the prevalence and assessing parent
knowledge, attitude, and self-efficacy toward ADHD and ASD children.
Also, it was reported by The Substance Abuse and Mental Health Services
Administration [37], that nearly 5% to 9% of children between the ages of
9 and 17 experience serious emotional and behavioral disturbances that
may affect their ability to function at home, in school, or the community.
As yet, little researches were conducted in this area and the little number
of rehabilitation centers in Saudi Arabia. With these thoughts in mind, the
researchers think about conducting this cross-sectional retrospective study
targeting all mommies either had ADHD or ASD children and assessing
the risk factors which they might expose during their maternity period as
primary prevention to control these factors which may be revealed and
then decrease the prevalence of both these serious neurodevelopmental
disorders.

Research Methodology

Research design

A cross-sectional survey-retrospective study design was used to
achieve the objectives of the current study. The design is considered
appropriate since it can assess the risk factors among mothers who already
had ASD and ADHD children.

Research setting

Data were collected from 3 locations, Badghish Care & Rehabilitation
Center, Hope center, and outpatients pediatric department at Alamal
institution for mental iliness and addiction. The Badghish care and
rehabilitation center, as well as Hope center, are non-governmental
centers and they have obtained a license from the Ministry of Labor and
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Social Development on Jeddah region, Saudi Arabia. Both centers involve
all children diagnosed with disabilities such as cerebral palsy, mental
retardation, ASD, ADHD, and Down syndrome. The capacity of each
center is about 270 children. These centers served people by applying the
holistic assessment approach, providing a range of both educational and
therapeutic services to the children, and their families. The centers' mission
is to empower intellectually disabled children and young adults to become
active, vocal, and productive members of the community. All mothers
having children diagnosed with autism, or autism with ADHD features and
ADHD will be contacted face to face. As regards the outpatient's pediatric
department at Alamal institution for mental illness and addiction, affiliated to
the Ministry of Health and located at Aimahger district, Jeddah.

Sampling and sampling techniques

A convenience sampling technique was used with a purposive sample
of 134 Saudi mothers having ASD and ADHD children were involved in this
study.

Tools of the study: To achieve the objectives of the current study,
3 main tools were used as the followings:

1t part: Socio-demographic background this part of the tool is used to
assess that enquires the participants about their age, current marital status,
and level of education. The number of gravidae, para, and children they
have. In addition, the number of children affected with ASD, and ADHD
and rank order of the affected children, and the presence of mental illness
history in both mother and father and their families.

2" part: The Quick Environmental Exposure and Sensitivity Inventory
(QEESI): The QEESI is a validated instrument used widely developed
by Miller and Prihoda to assess chemical intolerance among adults. The
QEESI consists of 3 self-rating scales for symptoms, as well as responses
to chemical and other common exposures, including foods, skin contact,
alcoholic beverages, and caffeine. Each of these three scales (Symptoms
scale includes head-related, musculoskeletal, and respiratory/mucus
membrane, heart/chest, neuromuscular, gastrointestinal, cognitive,
affective, skin, and genitourinary symptoms). Chemical Exposures, this
scale asks participants about the severity of their responses to 10 common
structurally diverse inhalants, rated from 0 to 10, as described above. ltems
include diesel or gas engine exhaust, tobacco smoke, insecticide, gasoline
vapors, paint/paint thinner, fragrances, cleaning products, fresh tar or
asphalt, nail polish/nail polish remover, hairspray, and new furnishings., and
Other Exposures scale such as chlorinated tap water, foods/food additives,
unusual cravings or feeling ill if a meal is missed, feeling ill after meals,
caffeine, and caffeine withdrawal, small amounts of alcoholic beverages,
skin contact, medical drugs/devices, and allergens (causing classic allergic
responses of asthma, nasal symptoms, hives, eczema, or anaphylaxis.

Scoring for these scales will be accomplished by asking participants
to rate each item from 0 to 10 in a manner that best corresponds with the
severity of their symptoms and responses to various substances: 0=not a
problem, 5=moderate, 10=severe or disabling. Scores on the 10 items for
each scale are tallied to obtain a total scale score (0-100. The severity will
be described as low when it is (0-19) medium (20-39) and high (40-100) for
both symptoms and chemical exposure scales. While for others exposure,
low will be (0-11), medium (12-24), and high (25-100). Therefore, the higher
the score the more the severity of the symptoms, and chemical exposure
responses.

The validity and reliability of this scales were given widely through the
use of the scale in many studies and the results show internal consistency
as Cronbach’s alpha was ranged from 0.76-0.97 for all scales which indicate
high construct validity

3¢ part: Risk factors questionnaires this part was developed by
the researchers based on extensive related literature review and the
questionnaires will be reviewed by a panel of professionals to check for
the content validity of questionnaires. These questionnaires will be used
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to assess the risk factors of mothers with ASD and ADHD children during
pregnancy, labor, and the postpartum period as the following:

A.  Riskfactors during pregnancy such as the age of the mother at the
time of pregnancy, the presence of medical disorders such as hypertension,
diabetes, obesity, vitamin deficiency, and history of psychiatric disorders.

B.  Risk factors during Labor the risk factors that mothers may
expose and cause ASD or ADHD as an outcome of her delivery. These
factors including; mode of delivery, the duration of labor, presence of
any complications during delivery, for example, breech presentation
and emergency CS Additionally, need for episiotomy after delivery, cord
complications, breathing, and crying of the infant after delivery.

C.  Risk factors in the postpartum period which started after delivery
is always related to the infant outcome including questions about; child sex,
gestational age, and weight, Apgar scoring of the child, head circumference
measurements, and the time of starting breastfeeding. Moreover, the
mothers will be asked about the presence of children complication at the
time of delivery such as aspiration of meconium, jaundice, presence of
congenital rubella, seizures, and urgent needs for neonates' intensive care
either for respiratory distress or ventilators

Reliability and validity

The instrument was translated into Arabic language and back-
translated into the English language. Back translation aimed at verifying
whether the translation covers all aspects of the original English version
of the questionnaire or not. Then to ensure the face validity and reliability
of the final translated Arabic version of the questionnaire was evaluated
by a panel of experts who were selected based on their qualifications
and experience in nursing research and education. Then, the tools were
piloted and tested by 10 participants to identify ambiguities in questions,
the time required for completing the questionnaire, and any difficulties that
might be encountered by the participants in reading or understanding the
questionnaire after receiving the official approval to conduct the study.
Reliability coefficient retest was calculated analysis using Cronbach alpha
and reported to as the followings (Table 1).

Table 1. The results of reliability analysis showed that the values of Cronbach
alpha coefficients were all over 0.7 indicating a high level of reliability of
responses.

Component Coefficient
Chemical exposure 0.857
Other exposure 0.711
Symptoms severity 0.796
Overall 0.876

Data collection process

Once the proposed study was approved from KAIMRC and IRB, a letter
was submitted to the managers of the selected settings for arrangement and
permission to start data collection. The Data collected during the academic
year of spring 2020/2021. All mommies asked to sign the informed consent
form before filling the questionnaires

Data analysis

The data were coded and analyzed using SPSS version 23.0. Data
were presented using descriptive statistics for discrete variables in the form
of frequencies and percentages, and for interval and ratio variables in the
form of means and standard deviations. The difference in the distribution of
frequencies among the groups has been carried out and compared using
the Chi-square test for independence. All significant variables were entered
into the multivariate model using the multinomial logistics regression to
estimate the adjusted odds ratio for significant variables correlated with
the outcome variable of diagnosis. All statistical tests were considered
significant at a level of 0.05 or less. The univariate analysis was used to
answer the research questions regarding the risk factors during pregnancy,
labor, and the postpartum period and the differences were analyzed and the
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significance level was tested at p<0.05.
Ethical considerations

The study was submitted for official approval from the research unit
at the College of Nursing, Jeddah, KAIMRC, and IRB. Then the approval
letter was submitted to the managers of selected settings for approval.
After that, the study subjects approached for explaining the purposes and
the procedure of the study. Subjects informed that their participation in the
study is voluntary and they can withdraw without any penalty at any time.
They were assured that their answers were kept anonymous during the
study and that their data kept confidential. Additionally, at the time of data
collection, the researchers ensured anonymity, confidently, and privacy
of the participants'responses throughout the research study. All research
related data will be kept within the premises of King Saud University for
Health Sciences in a locked cabinet

Results

Table 2 summarized the descriptive statistics of the basic quantitative
characteristics of mothers included in the study. Mothers ages range
between 23 years and 65 years with a mean calculated at 36.5 years. The
mean of maternal age was 27.6 years with 6.1 SD, the mean of mother's
gravidity was computed at 3.6, while the mean of parity was 0.55.

Table 2. Summary descriptive statistics of studied group basic characteristics
(N=134).

Variable Min Max Mean SD
Age 23 65 36.5 7.3
Maternal age 16 44 27.6 6.1
Gravidity 0 10 3.6 2.0
Parity 0 5 0.55 0.96

Table 3 shows the frequency and percentage distributions of mothers'
qualitative characteristics. Out of the 134 cases included in the sample,
89 of them had at least a college degree, and only 19 mothers with less
than high school educational level. The majority of mothers 90.3% were
married, while the percentage of divorced respondents was 8.2%. The
results showed that 68.7% of mothers listed none siblings, and the majority
of the 78.4% reported good health. About half of the mothers reported
having counseling before marriage. More than half of the mothers stated no
relationship with their spouses.

Table 3. Distribution of studied group according to their demographic
background (n=134).

Variable N=134 %
Education

Less than high school 19 14.2
High school 26 19.4
College or above 89 66.4
Marital status

Currently married 121 90.3
Widow 2 15
Divorced 1 8.2
Diagnosis

ASD 47 35.1
ADHD 49 36.6
ASD with ADHD features 38 284
Rank order

1st 51 38.1
2nd 34 254
3rd 6 4.5
Others 43 321
Siblings
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One 35 26.1 Gasoline  notatalla 35.8 39.2 25.0 0.049*
More 7 5.2 problem
None 92 68.7 moderate 30.8 15.4 53.8
Il symptoms
disabling 0 0 100
Yes 29 21.6 symptoms
No 105 84 Paint notatalla  36.4 38.1 254 0.042*
Counsel problem
Yes 63 47.0 moderate 26.7 26.7 46.7
No 71 53.0 symptoms
Relation disabling 0 0 100
symptoms
Yes 53 39.6 Cleaning notatalla 358 37.6 26.6 0.619
No 81 60.4 pr0b|em
Child diagnosis ?y%igtf:rtﬁs 286 38.1 333
Table 4 summarizes the results of the Chi-square test or Chi-square disabling 50.0 0 50.0
exact test for the association between the result of child diagnosis and the symptoms
exposure to chemical risk factors. Exposure to Gasoline and Paint was Perfume  notatalla 35.3 35.3 29.3 0.923
found to be significantly associated with the results of child diagnosis. All problem
mothers who stated disabling symptoms when exposed to Gasoline and moderate 33.3 46.7 20.0
Paint were found to had ASD with ADHD features, indicating the strong symptoms
association between these two variables (Figure 1). disabling 33.3 33.3 33.3
symptoms
. . . Asphalt not at all a 34.9 36.4 28.7 0.666
Child Diagnosis problem
moderate 66.7 33.3 0
symptoms
disabling 0 50.0 50.0
symptoms
Polish not at all a 36.1 36.1 27.9 0.778
problem
moderate 20.0 40.0 40.0
symptoms
disabling 50.0 50.0 0
symptoms
Furniture  notatalla 37.3 341 28.6 0.070
) problem
mASD ®mADHD mASD with ADHD features moderate 0 714 286
symptoms
Figure 1. lllustrated the percentage distribution of mothers according to the g;ﬁg{gﬁs 0 100 0
diagnosis of their children, 36.6% of mothers had children with ADHD, and P .
35.1% of them had a diagnosis result of ASD, while 28.3% of mothers had child significant at 5%
diagnosis of ASD with ADHD features. . The findings in Table 5 showed the association between child diagnosis
_ . . results and other exposures to risk factors associated with the diagnosis
Table 4. Diagnosis by chemical exposures (N=134). outcomes. Allergies reaction was found to be significant with diagnosis
Risk Categories ASD ADHD  ASD P-value results. 60.0% of mothers with disabling symptoms of allergies reaction
Factor features have had the result of ASD with ADHD features.
Diesel notatalla 344 37.6 28.0 0.527 Table 5. Diagnosis by other exposures (N=134).
problem
Risk Categories ASD ADHD ASD P-value
moderate 50.0 25.0 25.0 factor features
symptoms Chl t t at all 35.0 36.6 28.5 0.995
disablng 0 0 100 o o ' ' : :
symptoms problem
Smoke  notatalla 359 36.8 274 0.288 moderate 364 364 213
problem symptoms
disabling - - -
g;/cr)r?p?tr:rfs 33.3 40.0 26.7 symptoms
disabling 0 0 100 Food notatall a 36.3 36.3 274 0.861
problem
symptoms derat 30.0 35.0 35.0
Insecticide notatalla 345 378 277 0.622 moderate : : :
problem symptoms
disabling 0 100 0
rsrll?r?p?tr:rfs 42.9 28.6 28.6 symptoms
disabling 0 0 100 Cravings notatalla 38.2 33.3 28.4 0.200
symptoms problem
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moderate 25.9 40.7 33.3 Heart notatall a 35.7 37.5 26.8 0.808
symptoms problem
disabling 20.0 80.0 0 moderate 35.0 30.0 35.0
symptoms symptoms
Feelill notatall a 36.1 30.6 33.3 0.439 disabling 0 50.0 50.0
problem symptoms
moderate 34.0 41.5 245 GIT notatall a 38.9 31.9 29.2 0.528
symptoms problem
disabling 33.3 55.6 1.1 moderate 32.7 38.5 28.8
symptoms symptoms
Coffee not at all a 34.6 38.5 26.9 0.868 disabling 20.0 60.0 20.0
problem symptoms
moderate 36.4 32.7 30.9 Thinking  notatalla 38.3 35.1 26.6
symptoms problem
disabling 0 100 0 moderate 25.0 40.6 344 0.752
symptoms symptoms
IIl'if eat notatall a 36.5 36.5 27.0 0.610 disabling 375 375 25.0
problem symptoms
moderate 26.3 36.8 36.8 Mood not at all a 46.2 25.0 28.8 0.170
symptoms problem
disabling - - - moderate 26.4 434 30.2
symptoms symptoms
Wine not atall a 35.4 36.2 28.5 0.844 disabling 31.0 448 241
problem symptoms
moderate 25.0 50.0 25.0 Balance notatall a 38.4 34.3 273 0.156
symptoms problem
disabling - - - moderate 28.1 375 34.4
symptoms symptoms
Jewelry notatall a 35.4 36.2 28.3 0.919 disabling 0 100 0
problem symptoms
moderate 28.6 42.9 28.6 Headache notatalla 38.5 33.0 28.6 0.242
symptoms problem
disabling - - - moderate 33.3 38.9 27.8
symptoms symptoms
Allergies  notatall a 38.1 36.3 25.7 0.032* disabling 0 714 28.6
problem symptoms
moderate 18.8 43.8 375 Skin notatall a 36.3 35.3 284 0.951
symptoms problem
disabling 20.0 20.0 60.0 moderate 30.0 40.0 30.0
symptoms symptoms
Allergens  notatall a 34.1 35.2 30.8 0.670 disabling 50.0 50.0 0
problem symptoms
moderate 38.9 4.7 19.4 Urinary tract not at all a 31.9 38.5 29.7 0.194
symptoms problem
disabling 28.6 28.6 moderate 48.6 25.7 25.7
symptoms symptoms
*significant at 5% disabling 12.5 62.5 25.0
symptoms

Association of diagnosis outcome with symptoms severity was
presented in Table 6, muscles pain was found as the only significant factor
associated with the diagnosis result. 80.0% of mothers stated disabling

symptoms of muscle pain were had ADHD results of child diagnosis.

Table 6. Diagnosis by symptoms severity (N=134).

*significant at 5%

Table 7 shows the association between diagnosis result and the risk
factors during pregnancy, four factors were significantly correlated with
the diagnosis result including, psychological disorders during pregnancy,
supplementing folic acid, Vitamin B supplementation during pregnancy, and

Risk Categories ASD ADHD ASD P-value planning for pregnancy.

factor features ) ; ; . _

Muscles notatalla 379 333 295 0.045* Table 7. Diagnosis by risk factors during pregnancy (N=134).
problem Risk factor ¥2 P-value
moderate 39.1 32.6 28.3 BMI 3.647 0.458
:Ymgf’ms ; 400 - Diabetes 0.607 0.729

isabling . . .

symptoms Preeclampga 1.445 0.475

Breathing notatalla 333 355 31.4 0.702 Hypertension 0.230 0.925
moderate 429 393 17.9 Viral 2.221 0.321
symptoms Bacteria 1.358 0.625
disabling 25.0 50.0 50.0 Fever 1.982 0.382
symptoms Medical 0.647 0.742
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Psychological 6.312 0.043*
Medications 0.093 0.955
Folic acid 6.220 0.045*
Vitamin D 0.857 0.651
Vitamin A 5.244 0.073
Vitamin B 10.074 0.006**
Plan 6.637 0.036*
Unwanted 0.427 0.808
Follow up 1.490 0.636
Stress 3.578 0.167
Air pollution 0.489 0.783
Lead 2.421 0.387
Violence 1.588 0.467
X-ray 4.044 0.127
Bad behavior 2.822 0.263

*significant at 1%

The results of the association of diagnosis outcome by risk factors
during labor showed a non-significant association between two variables,
none of the risk factors during labor were correlated with the result of child
diagnosis (Table 8).

Table 8. Diagnosis by risk factors during labor (N=134).

mothers who had psychological disorders during pregnancy were 5.351
times more likely to develop children with ADS compared to the reference
group of mothers. Folic acid and vitamin B supplementation during
pregnancy were very influential in developing children with ASD as shown
by the adjusted values of OR.

Table 10. Multivariate adjusted OR of risk factors of diagnosis outcome
(N=134).

Variable ASD ADHD

P- OR 95%Cl 95%Cl P- OR 95%Cl 95% CI

value Lower Upper vyalue Lower Upper
Psychological 0.020 5.351 1.321 22.032 0.021 4.102 1.234 13.632
disorders
Folic acid 0.049 8.123 1.012 65.124 0.631 0.706 0.170 2.928
Vitamin B 0.001 9.890 2.564 38.168 0.224 2.189 0.618 7.750
Pregnancy  0.150 0.421 0.130 1.365 0.190 2.028 0.704 5.841
plan

The Table 11 summarized the results of the analysis of variance for a
significant difference in diagnosis by the basic continuous characteristics
of respondents. A significant difference between diagnosis outcomes was
found based on the women's gravidity, the lowest values of gravity were
associated with having ASD+ADHD diagnosis.

Table 11. Correlation between studied group basic continuous characteristics

Risk factor 2 P-value by outcome children diagnosis N=134.

Mode 4.725 0.314 Variable ASD ADHD ASD+ADHD P-value
Labor 3.734 0.443 Age 37.7 36.3 354 0.344
Induction 2.540 0.281 Maternal age  28.0 27.8 26.8 0.621

Breech 3.892 0.139 Gravidity 4.2 3.4 3.0 0.021*
Complication 2.652 0.266 Parity 0.63 0.51 0.53 0.785
Episiotomy 1.344 0.511 *significant at 5%

Asphyxia 0.529 0.922 The association between basic socioeconomic characteristics and
Cord 0.812 0.752 diagnosis outcome was presented in the Table 12. The only significant
Oxygen 0.421 0.810 variable associated with diagnosis was the number of siblings affected,
Crying 0.263 0.877 42.9% of those having one sibling had ASD+ADHD outcome, while the

Table 9 summarized the results of testing the association between
diagnosis outcome and the risk factors during the postpartum period,
gestational weight percentile was significantly associated with the diagnosis
result of children.

majority of respondents with more than one affected sibling were had ASD
diagnosis.

Table 12. Correlation between studied group demographic characteristics by
outcome children diagnosis N=134.

Table 9. Children’ outcome diagnosis by risk factors during the postpartum Variable ASD ADHD ASD+ADHD P-value
period (N=134). Education
Risk factor 12 P-value Less than high ~ 36.8 52.6 10.5 0.368
Child sex 4.955 0.084 school
Gestational age 6.486 0.149 High school 38.5 30.8 30.8
Birth wt 7.062 0.303 College or above 33.7 34.8 31.5
Gestational wt % 13.794 0.005* Marital status
Breastfeeding 3.142 0.208 Currently married 36.4 36.4 213 0.613
Trauma 2.046 0.359 Widow 50.0 0.0 50.0
Meconium 1.413 0.742 Divorced 188 455 36.4
Resuscitation 1.410 0.561 L
Siblings

NICO 1.079 0.583
Ventilator 2382 0.304 One 314 251 42.9 0048°
Seizure 2,501 0.200 More 74 286 00
Jaundice 0.868 0.648 None 33.7 “.3 25.0
Head 0.038 0.981 i
Rubella 0.988 0.669 Yes 31.0 37.9 31.0 0.867
Anhedonia 0.070 0.966 No 36.2 36.2 27.6
*significant at 1% Counsel

Table 10 summarized the results of multivariate analysis of the risk ~ Yes 39.7 317 28.6 0.478
factors of diagnosis outcome taking the category of ASD with ADHD No 31.0 40.8 28.2
features as the reference category. For the ASD results, the adjusted OR Relation
for psychological disorders was calculated at 5.351, indicating that, those Yes 39 1 321 35.8 0.295
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No 37.0 39.5 235
*significant at 5%

Discussion

Autistic symptoms are frequently observed in children with attention-
deficit/hyperactivity disorder (ADHD), but their etiology remains unclear.
The current study aimed at assessing the risk factors associated with
pregnancy, delivery, and postpartum periods among mothers having Autism
spectrum disorders (ASD) and Attention deficit hyperactivity (ADHD)
children retrospectively. As regards the risk factors related to ADHD, the
results of the current study revealed that Saudi mothers with psychological
disorders during pregnancy were highly correlated with developing
ADHD, more than half of mothers who had psychological disorders
during pregnancy were born ADHD children. This finding is alike with that
reported by Rothen et al. [30,38,39] who reported that the maternal somatic
or psychiatric disorders during pregnancy in addition to providing the
biological backgrounds for psychiatric disorders in children may disturb the
nurturing role of parents and consequently result in undesirable conditions
for family members. Moreover, Figueroa [40] reported that mothers who
had treated with bupropion during pregnancy have an increased risk of their
children being diagnosed with ADHD. Besides, [41] reported that prenatal
maternal exposure to severe stress may increase the risk of ADHD in the
offspring. On the other hand [42], found that mothers' who were exposed
to psychosocial stressors before and during pregnancy were found to be
independent risk factors for the development of ADHD in their offspring.

Another risk factor related to ADHD was detected through the findings
of the present study which is lack or insufficient vitamin B during pregnancy
lead to ADHD problems, more than one-third of mothers who nor did
receive vitamin B during pregnancy have children with ADHD. Maternal
nutrition during pregnancy has been linked with fetal brain development
and psychopathology in the offspring. Despite vitamin D is not reported as
a risk factor among the studied group in the present study many research
findings showed that the risk for ADHD was 34 percent higher in children
whose mother had a vitamin D deficiency during pregnancy which is still a
major problem.

Allergies reaction was found to be significant with diagnosis results. As
60.0% of mothers with disabling symptoms of allergies reaction has had
a result of ASD with ADHD features. In the same vein, previous studies
have identified allergic diseases as possible factors associated with ADHD
[43-46]. Similarly, a study was done in Boston and found that maternal
antenatal active atopy may be a risk factor for the development of ADHD
symptoms, especially among girls. [47]. On the other hand, Laugesen
et al. [48] reported through their study that, there is no evidence of the
association between prenatal exposure to endogenous glucocorticoid
(GCs) and the risk of ADHD. One possible explanation for the association
between allergic diseases and ADHD is that some consequences of allergic
pediatric diseases such as behavioral abnormalities and sleep disorders
sometimes are so severe that they lead to easy fatigue daytime, sleepiness,
inattention, and impulsivity.

Another finding is indicated that mothers who were exposed to Gasoline
and Paint were found to be significantly associated with the results of child
diagnosis. All mothers who stated disabling symptoms when exposed to
Gasoline and Paint were found to had ASD with ADHD features, indicating
the strong association between these two variables. Alike with [49] who
reported that both mothers of children with ASD and ADHD had significantly
higher mean chemical intolerance scores than did mothers of controls.
Besides, mothers of ASD and ADHD children reported that their children have
sensitivities to odors, problems with allergies, and strong food preferences
or cravings. Also, Myhre et al. [50] concluded that epidemiological studies
have found a positive link between ADHD symptoms and components of air
pollution, and uterine exposure to high levels of MF non-ionizing radiation
was associated with an increased risk of ADHD [51].
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While a study was conducted in San Francisco showed a potential
association between autism and estimated metal concentrations, and
possibly solvents, in ambient air around the birth residence [52]. Also,
maternal exposure to nitric oxide during pregnancy was associated with an
increased risk of autism spectrum disorder in offspring [53].

Avery surprising finding in the current study reported that 80.0% of
studied mothers stated that disabling symptoms of muscle pain during
pregnancy were had ADHD results of child diagnosis. The interpretation
of this results could be related to women use a lot of the common pain
reliever such as acetaminophen during pregnancy may be more likely to
have children with attention deficit hyperactivity disorder (ADHD) than those
who don’t use the drug, a Norwegian study suggested that serious fever or
infection, might be the reason babies developed ADHD, not acetaminophen
their mothers took, “The results of this study do not adduce sufficiently
strong data to discourage the use of (acetaminophen) if indicated during
any trimester during pregnancy,”

Regarding risk factors related to ASD children, the findings of the current
study indicated that 60% of mothers who didn’t receive folic acid during
pregnancy have children with ASD. Levine et al. [54] reported that mothers
who are exposed to folic acid and multivitamin supplements before and
during pregnancy are associated with a reduced risk of ASD in the offspring
compared with the offspring of mothers without an exposure. In the same
vein, Surén et al. [55] confirmed that the intake of folic acid supplementation
from weeks 4 up to 8 weeks of pregnancy was associated with a lower risk
of autism spectrum disorder in offspring. While, a meta-analysis which was
conducted by Wang et al. [56] indicated that, maternal deficiency of folic
acid is significantly associated with a high risk of autism. Therefore, mothers
should receive folic acid supplements during pregnancy to avoid negative
outcomes of having an autistic child as opposed to mothers without folic
acid supplements.

As regards to the Psychological findings such as depression, stressors,
or taking antidepressants during pregnancy as risk factors related to
ASD, the majority 78.4% reported good health, and about half mothers
reported having counseling before marriage. While [57-59] reported that
mothers who were diagnosed with depression during their pregnancy and
receiving antidepressants [60] have an increased risk of having an autistic
child. While, Hviid et al. [61] reported that, there is no association between
maternal use of SSRIs and autism spectrum disorder in offspring [62].
Moreover, According to a Sweden study which reported that when mothers
are exposed to an antidepressant in the first three months of pregnancy
they will be at a small increased risk of preterm birth, but no increased risk
of small for gestational age, autism spectrum disorder, or attention-deficit/
hyperactivity disorder.

Additionally, the current study finding reported that gestational weight
was found to be the only risk factor during labor associated with diagnosis
outcome for the postnatal period, normal gestational weight was correlated
with developing ASD, while low and very low gestational weight was
highly associated with developing ADHD. The results of the current study
are congruent with several studies which had investigated the possible
association of suboptimal perinatal factors and adverse birth outcomes such
as cesarean delivery [63-65], low birth weight (LBW) [64,66,67] and preterm
birth [67-69] with ASD. The presence of these perinatal complications
has been linked to increased risk of fetal and neonatal hypoxia [70] and
over-activation of dopamine in the brain [71], which are both mechanisms
suspected to harm brain development and the manifestation of autism
and autistic behaviors. Moreover, some previous studies have reported
that there were stronger associations of extremely preterm (<28 weeks of
gestation), and very preterm (28-31 weeks of gestation) delivery with ASD
when compared to full-term delivery [72,73].

Another risk factor was reported from the study participants who were
not planning to have pregnancy were more likely to develop ASD among
their births. As a matter of fact, autism is a complex disorder without a single
known cause or "trigger." Scientists agree that genetics is responsible for up
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to 90 percent of the autism risk. Whether a child develops ASD is usually out
of the parents' control. However, mothers who planned for their pregnancy
stated that they regularly check-ups with a family physician and obstetrician
who advised to be immunized against German measles (rubella) and get
an influenza shot. Research at the MIND Institute found that viral infections
can interfere with the baby's brain cells and alter neural connections. In
addition, mothers will apply all precautions to avoid gestational diabetes,
obesity, Caesarean sections, and stressors which can help decrease the
risk for autism [74].

As regards the co-occurrence of ASD and ADHD among studied
subjects, 28.3% of mothers had a child diagnosis of ASD with ADHD
features. Rommelse et al. [75] suggested a variety of hypotheses to explain
co-occurrence, the most two likely explanations may be that the two are
independent disorders occurring together by association with a third
independent factor, or they share a common underlying etiology. The authors
believe the latter is the most likely model and that both disorders share a
common genetic basis. Their view is supported by several families, twin,
and molecular genetic studies. Both family and twin studies provide support
for the hypothesis that ADHD and ASD originate from partly similar familial/
genetic factors. These shared genetic and neurobiological underpinnings
form an explanation of why both disorders occur so frequently within the
same patient and family [76-78]. Furthermore, the finding of the current
study reported the presence of a significant difference between diagnosis
outcomes and the women gravidity, as the mothers with the lowest number
of gravid were associated with having ASD+ADHD diagnosis. Besides,
the demographic background of the mothers has no significant correlation
between the children's outcome diagnosis except for the number of siblings
affected, as 42.9% of those having one sibling had ASD+ADHD outcome,
while the majority of respondents with more than one affected sibling
were had ASD diagnosis. All these findings confirm the genetic features
of ASD and ADHD co-occurring has only recently evolved, as it was being
previously limited by the DSM-IV exclusion criteria. The new DSM-V,
allowing for a dual diagnosis, which facilitates research, by eliminating the
exclusion of many patients and allowing the study of broader phenotypes.
What we have so far learned is that both disorders frequently co-occur, and
when they do, they cause greater morbidity and create a more complicated
clinical challenge in diagnosing and managing children.

Conclusion

The findings of the present study concluded that none of the risk
factors during labor were correlated with the result of child diagnosis. The
distribution of mothers according to the diagnosis of their children was, 36.6%
had ADHD children, 35.1% had ASD diagnosis, while 28.3% of mothers
had child diagnosis of ASD with ADHD features. ASD children with ADHD
features had no clear association with the risk factors during pregnancy,
delivery, or postnatal period. Lowest gravid numbers are associated with a
significantly increased risk of low birth weight, preterm births, and the ADHD
children's diagnosis among the study participants. Gestational weight was
found to be the only risk factor associated with diagnosis outcome for the
postnatal period, normal gestational weight was correlated with developing
ASD, while low and very low gestational weight was highly associated with
developing ADHD. The demographic background of the mothers has no
significant correlation between the children's outcome diagnosis except for
the number of siblings affected, as 42.9% of those having one sibling had
ASD+ADHD outcome, while the majority of respondents with more than
one affected sibling were had ASD diagnosis. Furthermore, psychological
disorders such as stress and depression during pregnancy were highly
correlated with developing ADHD, Also, the majority of mothers stated that
disabling symptoms of muscle pain during pregnancy was associated with
ADHD result of child diagnosis. While insufficient folic acid supplementation
during pregnancy lead to ASD problems whereas, lack of vitamin B during
pregnancy lead to ADHD problems. Furthermore, mothers’ exposure to
Gasoline and paint stated that they have disabling symptoms which were
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found to be significantly associated with the results of ASD with ADHD
features, indicating the strong association between these two variables and
disabling symptoms of allergies reaction. Another risk factor was reported
from the study participants who were not planning to have pregnancy were
more likely to develop ASD among their births.

Recommendations and Implications of
Findings

The significant perinatal, natal, and postnatal risk factors information
reported in the current study, and the knowledge of triggering factors to
ASD, ADHD, or ASD+ADHD outcome diagnosis may allow us to focus our
targeted and possibly beneficial interventions to be geared to first: female
before marriage to do the premarital counseling as a primary level of
prevention. Second: the newly pregnant and nulliparous mothers to avoid
all risk factors during pregnancy which may help to reduce the incidences
of adverse pregnancy outcomes. Besides, careful monitoring, attention to
nutritional sufficiency, psychological and emotional support, and avoidance
of stressful events for these mothers which may lead to improve the
outcomes of their pregnancies, labor, and postpartum. In spite of this, this

may need to be studied as a future recommended research.
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