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Abstract
Introduction  Orofacial clefts (OFCs) are among the common congenital disorders in the Philippines.
This study sought to determine if there is an association between prenatal exposure to alcohol and
pre-pregnancy maternal obesity and the development of OFCs.
Methods  A case-control study design was employed. Cases were recruited from a nongovernmental
organization and controls, from the Pediatric Outpatient Department. Interviews were done and
alcohol consumption was categorized as drank or did not drink alcohol.  BMI was computed from
mother's prenatal height and weight. Obesity was defined as BMI≥30 as classified by WHO. Data were
analyzed using SPSS. Odds ratio with 95% CI was calculated to assess the association between
orofacial clefts and maternal obesity and with maternal exposure to alcohol. Fisher's exact test was
used to determine statistical significance.
Results  The odds ratios for first trimester alcohol intake and obesity were 2.08 (p = 0.340, Fisher's
exact) and 0.59 (p = 435, Fisher's exact), respectively.
Conclusion  There may be an association between alcohol ingestion by mothers and development of
OFCs in their offspring. There may be no association between pre-pregnant obesity and development
of OFCs.
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         rofacial  clefts (OFCs)  are  a group of congenital
  birth defects comprised of cleft lip, cleft palate or

both. Cleft lip is a separation of the left and right sides of
the lip attributed to the agenesis of the mesenchymal
layer, resulting in a failure of the medial nasal and
maxillary processes to join. Cleft palate is a division of
the palate on the midline because of the failure of the
palatal shelves to fuse, and may involve the uvula, soft
and hard palates up until the incisive foramen. Orofacial
clefts are readily observable and diagnosed by physical
examination at birth; undetected cases are rare.
Furthermore, irreversible developmental consequences,
including speech defects and facial abnormalities suggest
the need for urgent management and surgery.1

O Moreover, it is known that both cleft lip and cleft
palate are complex and heterogeneous congenital
malformations; their occurrence is associated with several
environmental and genetic factors. Many epidemiological
investigations and animal experiments have confirmed
that exposure to environmental factors during early
pregnancy, such as smoking, drinking, lack of vitamins,
viral infection, and maternal illness and medications
during the first trimester can increase the risk of OFCs.1

According to a report of the World Health
Organization in 2001, the six top congenital anomalies
included cleft lip and/or palate with the clefts occurring
more often among the Asian populations.2 The main
orocranial types, cleft palate and cleft lip and palate have
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a high prevalence in Japan3 and the Philippines.4 National
Statistics Office data indicate that there are 3 babies born
per minute and the prevalence of those with orofacial
clefts is estimated to be 2 in every 500-1000 live births.4

Despite the significant number of infants born with
OFCs, researches about OFCs are inadequate. The last
study was done in 1997 by Murray, et al.4  and since then
no further studies about specific factors have been done.

Alcohol has always been implicated in the
development of congenital malformations. The severity
of malformations may vary with the amount of alcohol
consumption. Principal manifestations include prenatal
and postnatal growth deficiency, short stature,
developmental delay, microcephaly, fine-motor
dysfunction, facial dysmorphismas well as cleft palate,
joint and cardiac anomalies, and altered palmar creases.1

An increase in the prevalence of overweight and
obese women of childbearing age has become a public
health concern due to their increased risk for pregnancy
complications and adverse pregnancy outcomes such as
the occurrence of birth defects. It has been demonstrated
that there is a strong association between a woman's pre-
pregnancy BMI and risk for offspring with certain birth
defects. Some birth defects, such as spina bifida and
anencephaly, have stronger associations with pre-
pregnancy obesity than others.3  A cohort study showed
an association of pre-pregnant weight with the
development of  orofacial clefts5   and a similar study has
shown a positive correlation between maternal obesity
and orofacial clefts.6  A study of Cedergren and Kallen in
2005 showed a weak association of drug use to the
development of orofacial clefts.5 There are other non-
genetic or environmental factors which interplayed with
genetics that predispose babies into developing orofacial
clefts. Further studies about obesity and maternal intake
of alcohol were chosen as variables due to scarcity of
information regarding these two that might be
significantly associated with the development of
congenital anomalies, particularly orofacial clefts.

This study sought to establish an association between
prenatal exposure to alcohol and pre-pregnancy obesity
with the development of orofacial clefts. Due to the
scarcity of studies that associate orofacial clefts with
maternal risk factors in the Philippines, the use of the
data acquired from this study may give rise to more
detailed information about orofacial clefts, their
distribution, and possible association with maternal
alcohol intake and obesity. It can also aid in the education
of the general population, and therefore prevent the
condition by limiting the causes of maternal risk among

people who do not have ready access to services such as
speech therapy and psychological therapy. Lastly, the
study can provide relevant facts and statistics for the
generation of future studies.

Methods
The study employed a case-control design.  Cases were
selected from patients with clinically diagnosed orofacial
clefts who consulted a non-governmental organization
(NGO). Control subjects were recruited from the Pediatric
Outpatient Department. Both cases and controls had to
be residents of Metro Manila and born between January
2007 and June 2012.  Convenience sampling was done to
achieve the computed sample size of 114 subjects.

Informed consent was obtained from the mothers of
the patients prior to the conduct of a questionnaire-
guided interview. Questions about maternal exposure to
alcohol within the first three months of pregnancy and
pre-pregnancy weight were asked, including volume of
intake.  Alcohol was defined as beverages with an ethanol
content of 5% or higher such as beer, wine and hard
liquor (vodka, brandy and gin). Respondents were
categorized as having or not having drunk alcohol. Body
mass index (BMI) was computed from the mothers' pre-
natal height in meters and weight in kilograms. Obesity
was defined as a BMI≥30 (WHO Standard BMI
Classification, 2004).

Data were analyzed using the Statistical Package for
Social Sciences (SPSS) Version 20 program. Odds ratios
and 95% confidence limits were calculated to assess the
association between orofacial clefts and the two risk
factors being studied. Fisher's exact test was used to
determine statistical significance of any association
between alcohol intake and orofacial cleft, and between
maternal obesity and orofacial cleft.

Results
One hundred potential cases were identified from the
NGO. Thirty-one were excluded because they did not
reside in Metro Manila, and seven, because they were
not born within January 2007-June 2012, leaving 62
cases for inclusion in the study. Sixty-seven mothers of
possible control patients seen at the Outpatient
Department agreed to join the study. Two were excluded
for not satisfying the residency and birthdate
requirements, respectively, leaving 65 controls for
inclusion in the study.  Fifty-seven subjects each in the
case and control groups were included in the analysis
after 10 subjects with incomplete data were excluded.
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Table 1.  Characteristics of mothers of cases and controls.

Characteristics With Orofacial Cleft Without Orofacial Cleft
(n=57) (n=57)

Mean Range Mean Range

Age of children (months) 18.16   2-60   8.72   1-60
Age of mothers (years) 29.21 27 28.8 19-45
Weight of mothers (kilograms) 49.8 25-80 55.1 30-90
Height of mothers (meters)   1.55   1.45-1.77   1.57   1.45-1.68
BMI (kg/m2) 20.72 11.1-31.1 22.33 12.1-36.6

Table 2.  Odds ratio of first trimester alcohol intake and pre-pregnancy obesity in relation to orofacial cleft.

Case    Control   OR   Adjusted OR*           95% CI* Fisher’s Exact

Alcohol Intake
     Yes   4   2 2.075 2.075** -1.009-2.469 0.3395
     No 53 55 1.00 1.000 Referent
     Missing values 0   0

Obese
     Yes   2   4 0.45** 0.589** -2.273-1.214 0.4350
     No 45 53 1.00 1.000 Referent

  * 2cells (50.0%) have expected count less than 5.
** Significant at p-value=0.05

Table 2 shows the odds ratios for the association
between alcohol intake and OFC, and obesity and OFC.
Fisher's exact test shows that both odds ratios are not
significant.

Discussion
Results of this study indicate that pre-natal exposure to
alcohol during early pregnancy may be associated with
the development of orofacial clefts, consistent with the
findings of studies done by Romitti, et  al.7 and by de
Roo, et al.8  Romitti and colleagues showed a strong
association between maternal periconceptional alcohol
drinking, particularly binge drinking, and OFCs, but not
with any particular phenotype of orofacial cleft: cleft lip,
cleft palate, or both cleft lip and palate.7  They also found
out that the association differed by the type of alcohol
consumed, particularly for cleft palate The association
was strongest  for distilled spirits, followed by wine then
beer.

According to a study done by De Roo et al., women
who reported binge-level drinking (>5 drinks per sitting)
during the 1st trimester, especially those who binged on

three or more occasions, were more likely to have an
infant with orofacial clefts compared to non-drinking
women.8  The risk for women who reported habitual
binge-level drinking before their pregnancies but who
reduced or stopped during their pregnancies was similar
to those of women who abstained from alcohol before
and during pregnancy. The association when measuring
alcohol consumption as total drinks or number of drinking
days was weak. The dose of alcohol consumed per
episode, rather than the frequency or total amount over
time, is the most relevant alcohol measure for assessing
potential adverse fetal outcomes, as de Roo and
colleagues had noted.10  They stated that maternal binge
drinking may be harmful because of the higher peak
blood alcohol concentrations and prolonged fetal alcohol
exposure.

If exposure occurs very early in the pregnancy,
women who are unaware of their pregnancy status and
who chronically ingest large quantities of alcohol or
engage in binge drinking may inadvertently expose the
fetus to an insult which may affect its normal
development.

Association of pre-natal exposure to alcohol or maternal obesity with orofacial clefts



    29VOL. 2  NO.  1   •    JANUARY - JUNE 2013    •    UERM Health Sciences Journal

Among our samples, there were more cases of OFCs
seen among women with a pre-pregnancy BMI of <30
kg/m2 (n=98 are non-obese).  These results suggest that
a BMI of ≥30 kg/m2 has lower probability of OFCs.
However, this can also imply that the assessment of
maternal nutrition-and its subsequent effects on fetal
development-cannot be solely based on pre-pregnancy
weight and subsequent weight gain during the course of
pregnancy.

This study’s findings are similar to that of a cohort
study by Rankin, et al. with regards to their results
among mothers who were underweight.9  Other studies
reported a higher prevalence of OFCs in obese mothers.
One factor that may explain this study’s results is most
mothers did not remember their pre-pregnancy weight.
The BMI used for other studies are based on values
determined by the WHO.  The BMI for this study should
be specific for Asian/Filipino women.

Results of this study suggest alcohol ingestion by
pregnant mothers may be associated with the formation
of orofacial cleft defects on their offspring; therefore
pregnant women should be advised not to drink alcoholic
beverages.

Among Filipino women before their pregnancy, this
study’s findings propose that those who are obese may be
less likely to give birth to children with OFCs, which can
also be interpreted as: non-obese mothers including the
underweight may be more likely to give birth to children
with OFCs.

This research has several limitations. Inherent in a
case control study is recall bias. Other maternal factors
such as age, education, socioeconomic status, smoking,
genetic predisposition, prenatal care and other
comorbidities were not taken into account. Future
research can be done to assess maternal periconceptional
/ pre-pregnancy alcohol consumption, weight gain or
weight loss during early pregnancy, quality of pre-natal
care, and more accurate alcohol intake assessment.
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