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ABSTRACT

Background: Autism spectrum disorder (ASD) is a neurological disorder which usually appears before the age of 3.
Several genetic or environmental factors may be involved in onset of Autism Spectrum Disorder.

Objectives: To find relationship of Autism Spectrum Disorder with different maternal factors and events during
pregnancy.

Methodology: This is a retrospective case control study with total of 104 children of age 3-15 years as a sample, 52 were
cases and 52 were controls. The study unit was selected from the database of Autism Care Nepal (ACN) for cases and
questionnaire was designed based on the probable risk factors of Autism Spectrum Disorder from existing literature.
Controls were chosen from schools, questionnaire being filled by asking questions to the mothers of the child with same
age group as the cases, similar socio-economic background and intellectually normal.

Results: There were 78.8% males and 21.1% females among cases and 53.8% were male and 46.1% were female among
controls which show male predominance among cases. Among various maternal risk factors, the maternal second hand
smoking (P value: 0.04) and maternal respiratory tract infection (P value: 0.04) were found to be statistically significant.
Regarding neonatal factors, birth asphyxia (P value: 0.003), delayed cry (P value: 0.000) and neonatal jaundice (P value:
0.05) were found to be statistically significant.

Conclusion: We found association of maternal second hand smoking, respiratory tract infection and among neonatal
factors, birth asphyxia, delayed cry and neonatal jaundice to be associated with Autism Spectrum Disorder.
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study from 11 Autism and Developmental Disabilities

Q_ utism spectrum disorder (ASD) is a group of
Monitoring (ADDM) network sites, 14.6 per 1,000 (1 in

neurodevelopmental disorder defined by social and

communication deficits and repetitive behaviors that
are typically detectable in early childhood, continuing
throughout life. Onset of unusual behavior often occurs
in infancy or second year of life and symptoms of
autism usually manifest by the age of three years'. It is
characterized by impaired social interaction, problems
with verbal and nonverbal communication, and unusual,
repetitive, or severely limited activities and interests2.

Autism is a growing challenge worldwide. According to
CentersforDisease Controland Prevention (CDC) - recent

| Address for correspondence
Dr. Aakriti Malla
Lecturer, Department of Community Medicine,
Kathmandu Medical College

14

68) children aged eight years in the United States have
been identified as having an Autism Spectrum Disorder
(ASD)3, indicating a rise in the past two decades. But this
may not be the true picture as the prevalence estimates
from Asian countries like China (0.003-0.17%), Japan
(0.011-0.21%) and South Korea (2.64%) vary widely
across time and country®. Based on the studies in Asian
countries, nearly 1.7-2 million individuals are estimated
to be affected by ASD in India®. Although developed
countries have achieved much in autism research and
determining its prevalence and etiology, it still remains
a new topic for countries like Nepal. It poses a much
greater and serious challenge in countries like Nepal,
because of the severity of the impact on the affected
individuals and their families, along with economic
burden and lack of scientific studies.



A study on parental age, pregnancy events and autism apectrum disorders

Etiology of autism is still unknown, it is understood for
only a small percentage of cases, and little is known
about how or when etiologic factors act. Twin and
family studies have indicated the importance of genetic
factors in Autism disorders, but environmental factors
also appear to play a role®. Many studies have been
conducted throughout the world so as to find evidence
between associations of parental age, prenatal, perinatal
and neo-natal risk factors with ASD. However, the results
from these studies are quite inconsistent; after adjusting
for other potential confounders, some reported the
role of advanced paternal age only” 8 another group
reported the role of advanced maternal age only®, and
some others point to advanced age of both parents®'2.

There was association found between advanced
maternal age (OR: 1.80 [95% of Cl: 1.27, 2.24], p=0.0008)
and ASD, among 471 cases 323 (68.5%) fathers were 30
years and above™. Offspring of women >=35 years of age
were more likely (OR: 1.68 [95% Cl: 1.01 -2.78], p=0.43)
to have ASD compared with offspring of women 20 to
34 years of age. Prenatal factors most common among
children with ASD were advanced maternal age and
parity, perinatal factors were breech presentation and
primary caesarean delivery and there were no significant
associations with neonatal factors™.

The meta-analysis found few statistically significant risk
factors. Maternal gestational diabetes was associated
with a two-fold increased risk of autism. In addition, a
significant 81% elevated risk was observed in relation
to maternal bleeding during pregnancy. Maternal
medication use was also associated with a 46% increased
risk. Maternal age at birth over 30 was associated with
an increased risk with effect estimates ranging from a
27% increased risk (30-34 vs. 25-29) to a 106% increase
in risk (40+ vs. <30). Thirteen studies were included in
the meta-analysis of maternal age at birth. The trend
test included nine studies and indicated a significant
increase in risk of autism with increasing maternal age
at birth (p-value test for trend=0.02). Increased paternal
age at birth was also found to be a significant risk factor
(p-value test for trend=0.004), with a five-year increase
in paternal age associated with a 3.6% increase in risk.
Individual exposure category effect estimates ranged
from 1.24 (30-39 vs. <30) to 1.44 (40+ vs. 25-29)".

There has not been much scientific study on autism in
Nepal. To our knowledge there has not been any study
to characterize parental age, pre-natal, peri-natal, and
neonatal risk factors and assess their association with
ASD in Nepalese population. Autism Care Nepal, only
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active organization working on this field in Nepal roughly
estimates 50000 people to be affected with this disorder
but till date only 796 children have received service in
this center out of which majority are with developmental
disorders and only 84 are diagnosed with autism.

METHODOLOGY

This is a case control study with the main objective
to assess various risk factors for Autism Spectrum
Diseases (ASD).The children included in the sample
were evaluated in Autism Care Nepal where they were
assessed and diagnosed with an ASD. Since there are
no diagnostic centers here in Nepal, all the reports of
the patients were sent to India for confirmation of the
clinical diagnosis. Internationally accepted classification
systems such as Diagnostic and Statistical Manual
of Mental Disorders IV (DSM IV) and International
Classification of Diseases 10 (ICD 10)'® have been used
along with Indian Scale for Assessment of ASD(ISAA)for
the diagnosis and certification.

The study unit was selected from the database of
Autism Care Nepal (ACN), a center dealing with children
with ASD for cases and a questionnaire was designed
based on the probable risk factors of ASD from existing
literature and those likely as per expert’s advice. Controls
were chosen from schools, questionnaire being filled
by asking questions to the mothers of the child with
same age group as the cases, similar socio economic
background and intellectually normal. The sample
size was established on the basis of required levels of
statistical power to meet the primary study objectives.

The targeted populations were children aged 3 to 15
from all over the country who were identified to as
having Autism Spectrum Disorder by Autism Care Nepal
according to International Classification of Diseases 10
(ICD10) and Diagnostic and Statistical manual of mental
disorders IV (DSM V).

Out of the registered total of 196 children in ACN, 112
were found to be patients of developmental disorders,
of the remaining 84 with the confirmed diagnosis,
parents of 32 children refused for the consent of the
study and hence 52 children’s parents were questioned.
The study comprises of 41 boys and 11 girls. Each child
was matched with controls (28 boys and 24 girls) within
the same age group as cases (3 to 15 years age group)
and the similar socio economic background, from
different schools with intellectually normal children of
the country. The case to control ratio is 1:1.
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Study duration was total of 3 months. Cases and controls
were surveyed after informed written consent through
a questionnaire that included history as stated by their
parents and retrospective report mostly regarding the
parental age at birth of the child, pregnancy events
(antenatal, natal and post natal).

For statistical analysis, parametric and non-parametric
tests were applied to observe association between
various variables.

SPSS (Statistical Package for Social Sciences) Version 20
was used as a statistical software.

RESULTS

A total of 104 participants (52 cases and 52 controls)
were included in the study with the age group 3 to 12
years with the mean age of 7.04 in cases and 7.29 in
controls. Whereas 78.8% were male and 21.1% female
among cases and 53.8% were male and 46.1% were
female among controls.

PARENTAL FACTORS

Various parental factors were evaluated which showed
the majority of mother’'s age among cases were 21-25
years (42.3%) and among controls were 26-30 years
(42.3%) (Figure 1), similarly father's age among cases
and controls both were 31-35 years (36.5% and 34.6%
respectively). (Figure 2)

Regarding the occupation of the parents, most of the
mothers were housewives among cases as well as
controls (76.9% and 46.3% respectively) whereas most of
the father’s occupation among cases and controls were
employees (51.9% and 50% respectively).

NATAL FACTORS

Different maternal characteristics during gestation
were analyzed with their association with Autism. Out
of them, maternal second hand smoking were more
among cases (26.9% in cases and 5.8% in controls, OR
6.08, 95% Cl- 1.6-22.4, P value=0.04) was found to be
significant. (Table 1)

Similarly regarding maternal infections, respiratory
infection during pregnancy was 7.7% among mothers of
cases and none of the mothers of control with OR 2.08,
95% Cl- 1.6-2.5, P value=0.04 was found to be significant.
Other factors like gestational diabetes, hypertension,
hyperemesis, and premature rupture of membrane,
trauma or breech presentation did not show significant
association with autism.

NEONATAL FACTORS

Six different neonatal characteristics were analyzed for
its association with autism. Out of which birth asphyxia
was present in 15.4% of cases and none of the controls
with OR 2.1, 95% CI-1.7-2.7, P value= 0.003 which was
significant. Also, delayed cry was found among 26.9% of
cases and none of the controls with OR 2.3, 95% Cl- 1.8-
3.0, P value= 0.000 was found to be significant.
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Figure 1:Relation of mother’s age with case and controls
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Figure 2:Relation of father’s age with case and controls

DISCUSSION

The main objective of our study is to find any association
of ASD with various parental and neonatal characteristics.

Socio-demographic comparison between cases
and controls:

41 (78.8%) boys and 11 (53.8%) girls cases whereas
28 (21.2%) boys and 24 (46.2%) girls controls were
included in our study. The mean age of the cases and
control were 7.04+/- 2.5 and 7.29 +/-2.2 respectively.

In various studies conducted worldwide there has been
associations of maternal age with ASD. Maternal age >
34 years had significant association with ASD (OR:1.676,
95% Cl:1.01-2.71, P value: 0.0432)™.

The highest maternal age at the time of pregnancy
were ranging from 21-25 years (42.3%) and 26-30
years (42.3%) in cases and control respectively. Only
7.7% were less than 20 years in both cases and control.
Maximum father’s age range was 31-35 years (36.5%) in
cases. In control group both 26-30 and 31-35 years age
range had highest and equal prevalance (34.6%). The
least age being less than 20 years and highest more than
40 years in both cases and control. Advanced maternal
and paternal age (>34 years) wasn't significant in our
study as compared to above study. The small number of
population under study may be the cause of such results.

Mother’s occupation showed that both cases and control
group, most of the mothers were housewives (76.9%
and 46.3% respectively). In cases, self employed mothers
were the least (1.9%) and in controls health professionals
were the minimum (7.7%).

Most of the fathers were employee (51.9% and 50%),
and least were unemployed(1.9% and 0%).
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In a study done by Piven J, et al. showed that parents
of the autistic probands had significantly higher rates
of major depressive disorder and social phobia™. In our
study all of the participants (both cases and controls)
denied of having any psychiatric illness in their family,
hence the relation of psychiatricillness in the family with
ASD couldn’t be established.

Mother’s health related factors distribution
between cases and controls

We tried to see if the hypothesis of maternal conditions
during pregnancy was associated with ASD as done in
previous studies’ 8.

Maternal smoking during pregnancy was not significant,
as neither of the cases nor did the controls have history
of first hand smoking during pregnancy. This may be
due to stigmas that the interviewee doesn’t want to
disclose her smoking habits or may be due to the fact
that health education regarding injurious effect of
smoking to pregnant mothers have been circulating in
the country for some time now. However, in our study
maternal second hand smoking during pregnancy has
been significantly associated with development of ASD
in the child (OR_; 6.08, 95% Cl: 1.6-22.4, P value: 0.04).
Similar results were also seen in study conducted in
China (OR,;: 3.53,95% Cl: 1.30-9.56, P value: 0.01)".

Maternal habits of alcohol consumption during
pregnancy were seen in 5.8% of the cases and 3.8%
of the controls. (P value: 0.64). Similarly, gestational
diabetes in mother were seen in 5.8% of the cases and
none in control group in our study. But both failed to
show any association.

Vol. 6 ¢ No. 1 e Issue 19 o Jan.-Mar. 2017



Malla A et al.

Table 1: Natal factors and its association with ASD

Cases Controls
Frequency (Percentage) Frequency (Percentage)
Diseases not associated with pregnancy:

Yes 5 (9.6%) 6 (11.5%)
No 47 (90.6%) (88.5%)
Maternal Smoking:

Yes 0 0

No 52 (100%) 52 (100%)
Maternal Alcohol:

Yes 3(5.8%) 2 (3.8%)
No 49 (94.2%) 50 (96.2%)
Maternal second hand smoking:

Yes 14 (26.9%) 3 (5.8%)
No 38 (73.1%) 49 (94.2%)
Gestational Diabetes:

Yes 3 (5.8%) 0

No 49 (94.2%) 52 (100%)
Gestational High BP:

Yes 1(1.9%) 1(1.9%)
No 51(98.1%) 51 (98.1%)
UTl

Yes 2 (3.8%) 1(1.9%)
No 50 (96.2%) 51 (98.1%)
Respiratory Infection:

Yes 4 (7.7%) 0

No 48 (32.3%) 52 (100%)
Gestational Bleeding:

Yes 3 (5.8%) 1(1.9%)
No 49 (94.2%) 51 (98.1%)
Edema:

Yes 9(17.3%) 3(5.8%)
No 43 (82.7%) 49 (94.2%)
Severe Hyperemesis

Yes 6 (11.5%) 5 (45.5%)
No 46 (88.5%) 47 (90.4%)
PROM

Yes 4(7.7%) 3 (5.8%)
No 48 (92.3%) 49 (94.2%)
Trauma during pre natal period:

Yes 3 (5.8%) 0

No 49 (94.2%) 52 (100%)
Breech presentation

Yes 4(7.7%) 3 (5.8%)
No 48 (92.3%) 49 (94.2%)
Nuchal cord

Yes 2 (3.8%) 2 (3.8%)
No 50(96.2%) 50(96.2%)
Trauma during delivery

Yes 2 (3.8%) 1(1.9%)
No 50(96.2%) 51 (98.1%)
Delivery Type

Normal Delivery 28 (53.8%) 37 (71.2%)
cS 24 (46.2%) 15 (28.8%)

P value

0.75

0.64

0.04

0.79

1.00

0.55

0.04

0.3

0.06

0.75

0.69

0.07

0.69

0.55

0.06

Odds Ratio (95%
ql)

0.816 (0.23-2.8)

1.5 (0.24-9.5)

6.08 (1.6-22.4)

2.061 (1.6-2.5)

1.0 (0.61-16.42)

2.0(0.17-23.2)

2.08 (1.6-2.5)

3.1(0.31-31.0)

3.41(0.86-13.4)

1.22(0.35-4.2)

1.3 (0.28-6.40)

2.06 (1.68-2.52)

1.3 (2.8-6.4)

1.0(0.1-7.3)

2.0(0.1-23.2)

0.47 (0.21-1.0)
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Table 2: Neonatal Characteristics during delivery and association with ASD

Cases
Frequency(Percentage)
Birth Asphyxia:

Yes 8 (15.4%)
No 44 (84.6%)
Delayed Cry:

Yes 14 (26.9%)
No 38 (73.1%)
Neonatal Jaundice:

Yes 11 (21.2%)
No 41 (78.8%)
Eczema immediately after birth:

Yes 1(1.9%)
No 51 (98.1%)
Seizure immediately after birth:

Yes 1(1.9%)
No 51 (98.1%)
However gestational high blood pressure and

preeclampsia (new onset of hypertension after 20 weeks
of gestation with edema) have been associated with
ASD in the past studies (ORadJ.: 2.35,95% Cl: 1.04-5.30, P
value: 0.04)". The reason being poor placental perfusion
and function, which may result in damage to fetal
development through hypoxia. In contrast to this, an
autism based meta-analysis' did not find confirmation
for an association with autism. Likewise a large Swedish
study™ showed OR_; of 1.6 for pre-eclampsia which was
not significant.

Our study (OR,,: 1.0, 95% CI: 0.61-16.42, P value: 1.00)
was of insufficient capacity to evaluate preeclampsia
and hypertension, as these were rare in both case (1.9%)
and control (1.9%) groups.

Other gestational complications like infections such as
UTI seem not to be associated with ASD. (OR, : 2.0, 95%
Cl:0.17-23.2, P value: 0.55)

However respiratory illness during pregnancy shows an
association (ORadJ.: 2.08 [95% CI] P=0.04). Research has
also shown that environmental factors, such as viruses,
may also play a role in autism. Maternal influenza
infection was associated with a two fold increased risk of
infantile autism and prolonged episodes of fever caused
a threefold increased risk of infantile autism was seen as
potential risk factors for ASD/infantile autism in a study
done in Denmark®. Similarly, in another study no overall
association between diagnoses of any maternal infection
during pregnancy and ASD was observed [adjusted
odds ratio (OR,y) = 1.15, 95 % confidence interval (Cl)
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Controls Odds Ratio
P value
Frequency(Percentage) (95% CI)
0 0.003 2.1(1.7-2.7)
52 (100%) ’ T
0 0.000 2.3(1.8-3.0)
52 (100%) ’ T
4 (7.7%)
0.05 3.2(0.9-10.8
48 (92.3%) ( )
1 (1.9%)
1.00 1(0,06-16.4
51 (98.1%) ( )
0 1.00
2.0 (1.6-2.4)
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52 (100%)

0.92-1.43]. However, women with infections diagnosed
during a hospital admission (OR,; = 1.48,95 % CI 1.07-
2.04), particularly bacterial infections (OR, 4 =1.58,95 %
Cl 1.06-2.37), were at increased risk of delivering a child
with ASD. Multiple infections during pregnancy were
associated with ASD (ORadj =1.36,95 % Cl 1.05-1.78)%".

The mechanism, by which viral infection may lead to
autism, be it through direct infection of the central
nervous system (CNS), through infection elsewhere
in the body acting as a trigger for disease in the CNS,
through alteration of the immune response of the
mother or offspring, or through a combination of these,
is not yet known?,

Maternal edema during pregnancy is a common
phenomenon and it was found in cases in 17.3% and
5.8% in controls. For maternal edema, a similar study by
Zhang X., et al. were able to conduct adjusted analysis,
and it became a significant risk factor for autism after
adjusting for paternal age at delivery, gender and birth
year'.

Birth events and Newborn Conditions
comparison between cases and controls

In our study, children with ASD born through Normal
Delivery were found to be 53.8% compared to children
born by Caesarean section with 46.2%, whereas in
controls, normal deliveries were 71.2% and Caesarean
section was 28.8% (adjusted OR: 0.47 [95% Cl: 0.21-1.0]
P=.006). In a similar study, children with an ASD were
more likely to be born by primary cesarean delivery
(adjusted OR: 1.67 [95% Cl: 1.03-2.73] P=.039)™.
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Similarly, an Australian (Glasson et al. 2004) and a
Swedish study (Hultman et al. 2002) both reported
cesarean sections to be associated with increased autism
risk's 2,

Cesarean delivery showed a borderline association in
both the unadjusted and the adjusted analysis (OR, =
1.83, p value = 0.06)".

Similarly ASD association with breech presentation was
found to be just 7.7% in cases and 5.8% in controls (OR:
1.3 [95% Cl: 2.8-6.4] P=0.69) compared to other studies
where ASD with breech presentation (adjusted OR: 2.10
[95% Cl: 1.11-3.98] P =.023). This study suggests a small
role for prenatal, perinatal, and neonatal risk factors in
the ASD population overall.

Taken separately, risk factors found in this study
(maternal age, parity, breech presentation) are difficult
to explain™.

Premature rupture of membrane was 7.7% among cases
and 5.8% in controls (OR: 1.3 [95% Cl: 0.28-6.4] P= 0.69).
Similarly, in a study by Zhang X. et al., there was an
association of 13.7% cases & 2.1% control (OR: 7.37 [CI:
1.62-33.64] P =0.005)".

Association of negative perinatal factors and birth
asphyxia with ASD was 15.4% among cases and 0% in
controls (OR: 2.1 [95% Cl : 1.7-2.7] P = 0.003), this shows
a relation between birth asphyxia and ASD. Similarly,
delayed cry with ASD was found to have a very strong
relation with 26.9% among cases and 0% in controls (OR
2.3 [95% Cl : 1.8-3.0] P = 0.000). In a similar study done,
Neonatal Factors, Birth weight, congenital anomalies,
assisted ventilation for =30 minutes, and 5-minute
Apgar scores were also not associated with increased
risk of ASDs'.

ASD with nuchal cord was seen in 3.8% of the cases
and 3.8% of controls (OR: 1 [95% Cl: 0.1-7.3] P=1.0) and
ASD with trauma during delivery was seen in 3.8% in
cases and 1.9% in controls (OR: 2.0 [95% Cl: 0.1-23.2]
P=0.55). Similar findings from Prenatal and Perinatal Risk
Factors for Autism in China, that nuchal cord occurred
significantly more frequent among children with autism
(23.2%) than among the controls (6.3%) has not been
previously reported in literature’.

Fetal hypoxia may form a relationship between
gestational bleeding and autism. Maternal bleeding is a
complication that is believed to be associated with fetal
hypoxia.
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Fetal distress, maternal hypertension, prolonged labor,
cord complications, low Apgar score, and Cesarean
delivery are other pregnancy-related factors that
are believed to be related to hypoxia and have been
associated with autism risk in some, but not all, studies®.

While some brain abnormalities observed in individuals
with autism may reflect a potential role of oxygen
deprivation during development, this possibility requires
further examination. Hypoxia has also been shown to
increase dopaminergic activity, and there is evidence for
dopamine over activation in autism?*,

Severe Hyperemesis was found not to be significantly
associated with 11.5% in cases and 45.5% in controls
(OR: 1.22 [95% ClI: 0.35-4.2] P=0.75). The positive
relationship between nausea/vomiting and autism was
only significant among prospective studies (RR=1.48,
95% Cl 1.03 to 2.14)". In fact, the meta-analysis restricted
to the three retrospective studies that examined nausea/
vomiting in relation to autism suggested a protective
association (RR=0.55,95% Cl 0.31 to 0.98).

Neonatal jaundice isfoundin 21.2% of the casesand 7.7%
of controls. Neonatal complications including apnea and
jaundice were extremely rare in similar research control
group but much more common in case group, consistent
with the findings of Maimburg et al. that an almost
fourfold increased risk for infantile autism was observed
in newborns exposed to hyperbilirubinaemia®.

CONCLUSION

In this study, our findings support various factors
associated with ASD, nevertheless many of our findings
does not show significant association. Since, not many
studies have been conducted in Nepal for autism,
additional studies are necessary to confirm our results,
and public health measures could be taken to avoid
modifiable risk factors.
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