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Abstract
Background  Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder that causes
impaired intellectual, communicative and behavioral development.  Current research shows that the
etiology of autism is multifactorial, consisting of both genetic and environmental factors. The objective
of this study was to determine the association of exposure to preconception and prenatal risk factors,
specifically smoking and alcohol intake, in developing ASD among Filipino children.
Methods  Using a case-control design, this paper determined the association between smoking and
alcohol exposure during the preconception and prenatal periods with the development of ASD among
Filipino children. Thirty five mothers of patients with autism from the Autism Society of the
Philippines, and two private schools were compared with 70 control mothers in terms of smoking and
alcohol intake. Data were analyzed using odds ratios.
Results  The odds ratios of having a mother who was exposed to smoking or alcohol were higher for
children with ASD compared with those of controls but the difference was not statistically significant.
Discussion Exposure to smoking and alcohol during the preconception and prenatal periods may
be risk factors in the development of ASD among Filipino children.
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utism  Spectrum  Disorder  (ASD)  is a neurodevelop-
mental disorder  causing  impaired intellectual,

communicative and behavioral development.1  As a
lifelong debilitating condition, it affects not only children
with the disease but also their families and caregivers.
Thus, it is a disease that has both social and biological
impact, and as such is an urgent public health concern.2

Autism ranks third among the top 10 developmental
disorders in pediatric patients.  A significant segment of
the population is affected by the disease; it is estimated
that one out of every 150 babies born in the Philippines
has ASD.3  However, only 2% of them are given
appropriate care.4 Moreover, the prevalence and risk
factors of ASD in the Philippines are unknown because
of lack of funding for studies about this disease. The lack
of a national center or institute for diagnosis and treatment

A underscores the deficiencies in the identification and
care of Filipino children with autism, as well as the lack
of a centralized resource of knowledge about the disease.4

Studies agree that interplay between multiple genetic
and environmental factors contribute to the development
of ASD5, however, findings obtained from studies abroad
might not be applicable to the Filipino population.
Therefore, research on the risk factors of Autism Spectrum
Disorders helps to fill a gap in knowledge about the
pathogenesis of the disease.  It also lays the foundation
for future researches about autism in the Philippines.
The objectives of this study were 1) To determine the
prevalence of maternal smoking and alcohol exposure
among mothers with and without children with ASD;
2) To determine the prevalence of prenatal smoking and
alcohol exposure among mothers with and without
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children with ASD; 3) To determine the association of
maternal smoking and alcohol intake before and during
pregnancy and the development ASD among their
children.

Methods
This is a case-control study that looked into smoking and
alcohol intake among mothers of children diagnosed to
have ASD and mothers of children without ASD. Thirty-
five cases were recruited from 2 private schools and from
the Autism Society of the Philippines (ASP).  Controls
were mothers of children without ASD. Seventy control
participants were enrolled to obtain a 1:2 case to control
ratio for total sample size of 115 subjects. Controls were
matched to cases in terms of age, occupation and
socioeconomic status. Thus, neighbors or workmates of
the enrolled cases were recruited. Additional controls
were obtained from the Pediatrics Outpatient Department
of a tertiary hospital.

Only mothers of children aged 4-11 years old who
were diagnosed to have ASD by a board-certified
developmental pediatrician, and who were members of
the Autism Society of the Philippines, or enrolled in
special education schools in Metro Manila, were included
in the study.  Mothers with psychiatric disorders, illicit
drug intake, or any congenital hereditary disease were
excluded from the study. Children with ASD symptoms
who were diagnosed with other co-morbid diseases such
as Fetal Alcohol Syndrome and Down's syndrome were
also excluded.

All participants were asked to answer a questionnaire
on demographic data, alcohol intake and cigarette smoking
habits, before and during the period in which they were
pregnant with the autistic child.  The questionnaire was
formulated based on literature review, approved and
critiqued by a board-certified pediatrician, and subjected to
a series of pre-tests in a separate special education school
prior to implementation. For alcohol intake, respondents
were classified as having low, moderate or high alcohol
intake. For smoking, they were classified as having low,
moderate or high smoking exposure. In addition to the
questionnaire, controls were also asked to accomplish a
screening checklist containing major Diagnostic and
Statistical Manual for Mental Disorders-IV Text Revision
(DSM-IV-TR) criteria for the diagnosis of ASD.  This
ensured that the children of control mothers did not have
symptoms of ASD or other similar disorders.  Only subjects
who answered "no" to all questions were enrolled as controls.

Preconception risk was defined as the exposure of
mothers to first-hand cigarette smoke and alcoholic

beverages before the onset of pregnancy.  Prenatal risk
was defined as the exposure of mothers to first-hand
cigarette smoke and alcoholic beverages during
pregnancy.  Smoking was defined as a practice in which
tobacco is inhaled through cigarettes, expressed in
number of cigarettes per day.

• Low smoking exposure: 1-2 cigarettes,
occasionally or on a semi-regular basis (weekly
or monthly)

• Moderate smoking exposure: 3-5 cigarettes, on
a semi-regular basis (weekly or monthly)

• High smoking exposure: ≥5 cigarettes per day on
a regular basis

• No exposure: never smoked

Alcohol intake was defined as the consumption of any
beverage containing ethanol and may include beers,
wines and spirits. One drink was defined as 12 ounces or
1 bottle of beer, 5 oz or 1 glass of wine and 1.5 oz or 1 shot
of hard liquor.

• High alcohol intake: consuming an average of
more than 1 drink per day

• Moderate alcohol intake: no more than 1 drink
per day or 4 or more drinks on a semi-regular
basis (weekly or monthly)

• Low alcohol intake: 2-3 drinks per year or
occasionally

• No exposure: no consumption of any alcoholic
beverage

Data were encoded in Microsoft Excel in accordance
with a coding manual. A crude analysis was done to
assess the association of maternal smoking and alcohol
intake during the preconception and prenatal periods
with the development of ASD among children. A
stratified analysis was done to determine whether or not
the degree of exposure to cigarette smoke and alcoholic
beverages during the preconception and prenatal period
affected the odds of having a child with ASD. Odds
ratios were computed for both analyses.  STATA 12.0
software was used to compute for the p-values.

Results
Table 1 shows the socio-demographic characteristics of
the cases and controls. The mothers of children with
ASD were younger than the controls and tended to have
a higher educational attainment.  The marital status
distribution was similar for cases and controls.  Ninety
four percent of cases had only one child with ASD while
the rest had two or more children with ASD.  More than
half (57%) of children with ASD were first-born, 22.9%
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Table 1.  Socio-demographic characteristics of mothers of children with and without ASD.

Mothers with ASD children Mothers without  ASD children
(N=35) (N=70)
n (%) n (%) P-value

Age of mothers when they conceived their
child with ASD:
• Below 18 years old 1 (2.0) 0 -
• 18 - 25 years old 12 (34.4) 4 (5.7) 0.001
• 26 - 35 years old 16 (45.7) 23 (32.9) 0.201
• 36 - 40 years old 2 (5.7) 14 (20) 0.016
• Above 40 years old 4 (11.4) 29 (41.4) 0.004

Highest educational attainment:
• Elementary 1 (2.7)  1 (1.4) 0.621
• High school 2 (5.7) 21 (30) 0.011
• College 26 (74.3) 42 (60) 0.118
• Post grad 6 (17.1) 6 (8.6) 0.201

Marital status:
• Single 6 (17.4)   6 (8.6) 0.000
• Married 27 (77.1) 61  (87.1) 0.276
• Widowed  2 (5.7)   3 (4.3) 0.001

Comparison of smoking and alcohol exposure between mothers with and without children with ASD
SMOKING
Without exposure 22 (62.9) 48 (68.6) 0.331
With low exposure 7 (20) 12 (17.1) 0.720
With moderate exposure 4 (11.4)  4 (5.7) 0.307
With high exposure 2 (5.7) 4 (5.7) 1

ALCOHOL
Without exposure 13 (37.1) 33 (47.1) 0.559
With low exposure 19 (54.3) 35 (50.0) 0.890
With moderate exposure 3 (8.6) 2 (2.9) -

Comparison of prenatal smoking and alcohol exposure between mothers with and without children with ASD
SMOKING
Smoked while pregnant 1  (2.9) 0 -
Did not smoke while pregnant 34 (97.1) 70 (100) -

ALCOHOL
Drank alcohol while pregnant 3 (8.6) 0 -
Did not drink alcohol while pregnant 32 (91.4) 70 (100) -

Table 2.  Odds ratios for preconception smoking and alcohol exposure.

OR P-value 95% CI

Smoking
Smoking exposure 1.2 0.559 0.55 - 3.02
Low preconception smoking 1.2 0.720 0.42 - 3.40
Moderate preconception  smoking 2.1 0.307 0.49 - 9.07
High preconception smoking 1 1 0.17-  5.74

Alcohol
Alcohol exposure 1.5 0.331 0.65 - 3.46
Low alcohol intake 1.1 0.890 0.46 - 2.39
Moderate alcohol intake 1 - -
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were youngest children and the rest  were  middle
children.  Almost two-thirds (65.7%) were diagnosed at
1-3 years, 34.4%, at 4-6 years, and the rest at an older age.
Both cases and controls had no or low exposure to
smoking and alcohol.  2.9% and 8.6% of cases smoked
and drank alcohol, respectively, compared with none
among the controls.

Table 2 shows that the computed odds ratios for the
different levels of exposure to smoking and alcohol
during the preconception period are not significant. Odds
ratios for prenatal exposure to smoking and alcohol
could not be computed because all the controls denied
smoking and alcohol intake.

Discussion
The focus of current research on autism is expanding to
include the role of environmental factors in the
pathogenesis of the disease.5 Although studies on the
possible genetic causes of ASD are numerous, they agree
that affected individuals are heterogeneous in terms of
the cause of their disorder as well as the degree to which
each is affected functionally and neurobiologically.6  The
exact etiology of ASD is not yet known, and studies
agree that interplay between multiple genetic and
environmental factors contribute to the development of
ASD. For example, prenatal factors significantly
associated with ASD are advanced maternal age, parity,
and advanced paternal age.7  Although there is insufficient
evidence to implicate any one factor in autism etiology,
exposure to a broad range of conditions that compromise
perinatal and neonatal health may increase the risk.8

Exposure to smoking and alcohol intake during
pregnancy are two common factors for the development
of neurodevelopmental disorders, and as such may be
associated with the pathogenesis of ASD.9,10

Results show that maternal smoking in the
preconception period may be a risk factor for the
development of ASD among children. The odds of a
child with ASD being born to a mother who smoked
cigarettes before pregnancy are higher than the odds of a
child without ASD. Furthermore, the odds of a child
with ASD being born to a mother who smoked more
cigarettes increased. This finding is supported by the
results of Hultman, et al.11    who  showed  that  intrauterine
and neonatal factors related to deviant intrauterine
growth or fetal distress are important in the pathogenesis
of autism.  A prospective study by Brubakk, et al.12

concluded that smoking in pregnancy may be a marker
for increased risk of psychiatric symptoms in the offspring.
A cohort study by Kotima, et al.  found an association
between maternal smoking and hyperactivity in 8-year-

old children (OR=1.30; CI=1.08-1.58), and that a positive
dose-response relationship was seen.8  Thus, studies
support the association between maternal smoking and
adverse behavioral response in children, and that a dose-
response relationship may be present.

There is a possible biologic mechanism for this
association. Tobacco is considered one of the biggest
environmental hazards and it has been established that
maternal smoke exposure affects the mental development
of a child, including decreased cognitive functioning by
3 years old, decreased in vigilance in the child and
behavior problems.13  Children in utero who were exposed
to smoking may exhibit cognitive deficits such as delayed
language development, difficulties in learning and
memory tasks, reading and mathematics, and decreased
general cognitive functioning.12  Studies that focus on
the mechanisms regarding the specific effects of smoking
to prenatal development are numerous. Tobacco contains
over 2000 chemical constituents, all of which may induce
neurotoxic effects such as decreasing cerebral blood
causing brain hypoxia resulting to production of high
levels of carboxyhemoglobin and relative brain hypoxia.14

There are approximately 60 different chemicals found in
cigarette smoke, such as tobacco specific N-nitrosamines,
benzenes, pesticides, formaldehyde which are classified
under carcinogens. Cigarette smoke also contains toxic
metals and chemicals like arsenic, cadmium, ammonia,
carbon monoxide, hydrogen cyanide and nicotine which
cause physical stress.  Nicotine may affect a broad
spectrum of neurotransmitter receptors in the fetal brain
leading to abnormal cell proliferation and differentiation
as well as abnormal up-regulation and down-regulation
of neurotransmitter receptors.15  Post-mortem studies on
autistic subjects have exhibited a notable reduction in
cortical nicotinic receptor binding16. Moreover, other
findings have suggested that fetal nicotine exposure may
affect brain development and 5HT synaptic function
linked with behavioral abnormalities.17 Thus, the
increased risk for development of ASD among smoking
mothers may be caused by the effects of nicotine on the
fetal brain.

Results show that maternal alcohol intake in the
preconception period may be a risk factor for the
development of ASD among children.  Although ethanol
consumption among pregnant women have been found
to have a damaging effect in the central nervous system
of an infant, the association of maternal alcohol exposure
in developing ASD alone is not established in other
studies.18  A case-control study by Kotimaa, et al. explored
the relationship between Fetal Alcohol Syndrome (FAS)
and ASD and found that 72% of the subjects had autism.8

Neither study stated whether ASD was due to prenatal
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alcohol exposure or was just a co-morbid, or a
manifestation of FASD.  A study on "autism families
with a high incidence of alcoholism" results also showed
an association between prenatal alcohol exposure and
autism.18  Nonetheless, the researchers also pointed out
that there are no literatures or studies that distinctly
indicate that alcohol exposure among mothers can be
associated to ASD simply because the incidence of
alcoholism is so much greater than autism that the
sample size of children with autism should be larger in
order to have a valid association.10

Maternal exposure to smoking and alcohol during
the preconception period may be risk factors for the
development of ASD among children. This is consistent
with the results of other studies.11,12, 13,18,19

This research acknowledges that the study did not
include certain variables that could affect the outcome,
such as second hand smoke, maternal age, binge drinking
and paternal factors. It is recommended that these factors
should be included in future studies.
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