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The aim of this study was to analyze the association of potential risk factors such as positive

family cleft history, smoking, use of drugs during pregnancy, and parental age with oral

clefts in offspring within the Kosovo population. We conducted a population-based case-

control study of live births in Kosovo from 1996 to 2005. Using a logistic regression model,

244 oral cleft cases were compared with 488 controls. We have excluded all syndromic clefts.

Heredity increases the risk of clefts in newborns [odds ratio (OR)¼ 8.25, 95% confidence

interval (CI) 3.12–23.52]. Clefts were also associated with smoking (OR¼ 1.87, 95% CI 0.75–

4.08), use of drugs during pregnancy (OR¼ 2.25, 95% CI 0.82–5.12), increasing maternal age

(OR¼ 1.83, 95% CI 1.42–2.49), and increasing paternal age (OR¼ 1.3, 95% CI 1.2– 1.4). We

found heredity to be the most important factor for cleft occurrence in Kosovar newborns.

Another significant potential risk factor for occurrence of clefts is the parental age. We

found the use of drugs and smoking during pregnancy to be less significant.
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Cleft lip with or without cleft palate and isolated
cleft palate are the most common facial birth

defects. The etiology involves complex interactions
between genetic and environmental factors.1 Genet-
ic factors appear to create the most susceptibility for
clefts. When environmental factors (i.e., triggers)
interact with a genetically susceptible genotype, a
cleft develops during an early stage of develop-
ment.2 The aim of this study was to analyze the
association of potential risk factors such as positive
family cleft history, smoking, use of drugs during
pregnancy, and parental age with oral clefts in
offspring in Kosovo. Risk factors vary among
populations, and our ultimate goal was to provide
data that may show new potential risk factors
influencing the occurrence of clefts in Kosovo. With
this new information, we hope to increase public
awareness of such risks and thereby help reduce the
incidence of cleft in Kosovo.

Methods

We conducted a population-based case-control
study. A total of 304,629 births from 1996 to 2005
in Kosovo were screened for oral clefts. We found
244 cases with nonsyndromic oral clefts, [62 cases of
cleft lip (CL), 101 cases of cleft lip and cleft palate
(CL/P), and 81 cases with cleft palate only (CP)]; the
overall prevalence was 0.8 per 1000. Clinical and
laboratory examinations conducted by neonatolo-
gists and pediatricians served as the basis for
differentiating between syndromic and nonsyn-
dromic clefts, although we have only included the
nonsyndromic clefts.

To analyze the relation between cleft occurrence
and potential risk factors, we used a logistic
regression model: 244 oral cleft cases were com-
pared with 488 controls. Listing of variables was
done through their transformation into the so-called
dummy variables, by making use of the reference
coding (RC).

We analyzed the following potential risk factors:
(1) positive family history, such as the presence of
clefts in the mother’s or father’s family (compared
with a negative family history, i.e., no family
member with a cleft as a constant); (2) smoking
during the first trimester of pregnancy (compared
with nonsmokers); (3) the use of various drugs
(which could cause clefts) during the first trimester

of pregnancy (compared with no drug history); and
(4) maternal and paternal age. In particular, we
analyzed the risk for cleft occurrence, according to
different age groups of parents (compared with
parents over age 35). For this purpose, we applied
the model of multiple logistic regression.

Results

The overall prevalence of cleft lip with or without
cleft palate in Kosovo between 1996 and 2005 was
0.8 per 1000 live births. Positive family cleft-related
history increased the risk for cleft occurrence in
newborns compared with cases with a negative
family history (P , 0.001).The mother’s smoking
history (P ¼ 0.22) and the mother’s use of drugs
during pregnancy (P ¼ 0.19), as potential risk
factors, had little influence on the prevalence of
clefts. The risk for clefts in a newborn rose with an
increase in the maternal and paternal age. The risk
for cleft occurrence increased 1.83 times for every
subsequent year of maternal age (P , 0.001) and 1.3
times for every subsequent year of paternal age (Fig.
1).

By comparing the risk for cleft occurrence in
mothers in the age groups 20 to 25, 26 to 35, and age
.35 compared with the age-group �19, we found
the highest risk was in mothers with age .35 (P ¼
0.002). In all other groups of maternal age, the risk
for cleft occurrence compared with the age .35 was
reduced (Fig. 2).

According to our results, the highest risk for cleft
occurrence was with paternal age .35 (P , 0.001).
With all other groups of paternal age, the risk for
cleft occurrence was reduced (Fig. 3).

Fig. 1 Logistic regression analysis. The risk for cleft lip and

palate according to risk factors; OR (95% CI).
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Discussion

Factors affecting the incidence of facial clefts are
considered to be a positive family history, the use of
drugs during the first trimester of pregnancy,
smoking while pregnant, stress, avitaminosis, ra-
diologic examination, infections during the first
trimester, intoxication with different substances,
marriage with close relatives (consanguinity), along
with others.3

Our findings confirmed that heredity (i.e., a
positive family cleft history) increased the odds of
having a child with cleft lip and cleft palate [CL/P:
OR¼ 8.25, 95% confidence interval (CI) 3.12–23.52, P
, 0.001] compared with those cases with a negative
family history. Leite and Koifman, in a case-control
study, found that the history of oral clefts either in
the father’s (CL/P: OR¼16, 95% CI 5.6–69.2; CP: OR
¼ 6.6, 95% CI 1.5–33.7) or in the mother’s family
(CL/P: OR¼ 5, 95% CI 2.3–10.9, CP: OR¼ 12.4, 95%
CI 1.3–294.9) is strongly associated with both types
of clefts, but parental consanguinity was associated

only with cleft lip and cleft palate (CL/P: OR¼ 3.8,
95% CI 1.3–12.2).4

Zarante et al found that a positive family history
of another craniofacial malformation (OR ¼ 3.1, CI
95% 2.2–4.3) and cleft lip with or without cleft palate
(CL 6 P) (OR ¼ 2.5, CI 95% 1.1–5.8) are important
risk factors for orofacial clefting.5

In Korea, a positive family history is found in 7%
of cleft cases, with the most common type being a
CL (10.8%) followed by CL 6 P (6.7%), and the
rarest type being a CP (3.7%).6 Natsume et al found
that 15.4% (47 of 306) of cases of cleft in Japan had a
positive family history for CL 6 P, whereas in the
control group only 1.6% (5 of 306) of cases had a
positive family history for clefting.7

Smoking while pregnant is also considered to be
a risk factor. In our study, 31 women smoked during
their pregnancy. Smoking during pregnancy in-
creased odds of having a child with cleft lip/palate
compared with nonsmokers, but the OR (1.87, 95%
CI 0.75–4.08) was not statistically significant (P ¼
0.22).

Leite and Koifman, in a case-control study,
investigated the possible associations between
smoking during the first trimester of pregnancy
and nonsyndromic orofacial cleft (CL/P and CP).4

The prevalence of maternal smoking during the first
trimester of pregnancy was higher among cases, but
the OR (1.13, 95% CI 0.81–1.57) was not statistically
significant.

Honein et al, in a study on maternal smoking and
environmental tobacco smoke exposure and the risk
of orofacial clefts, found that periconceptional
smoking is associated with cleft lip and palate (OR
¼ 1.3; 95% CI 1.0–1.6) and more strongly associated
with bilateral clefting (OR ¼ 1.7; 95% CI 1.2–2.6),
with a weaker association observed for isolated cleft
palate. Heavy maternal smoking (�25 cigarettes/d)

Fig. 2 Multiple logistic regression analysis. Probability for oral

clefts according to parent’s age (n ¼ 244).

Fig. 3 Multiple logistic regression analysis. Mother’s age as a

risk factor for CL/P; OR (95% CI).

Fig. 4 Multiple logistic regression analysis. Father’s age as a risk

factor for CL/P; OR (95% CI).
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is associated with cleft lip and palate (OR¼ 1.8; 95%
CI 1.0–3.2) and bilateral CL/P (OR¼ 4.2; 95% CI 1.7–
10.3) .8

Little et al found a positive association between
maternal smoking during the first trimester of
pregnancy with both cleft lip with or without cleft
palate (OR ¼ 1.9, 95% CI 1.1–3.1) and isolated cleft
palate (OR ¼ 2.3, 95% CI 1.3–4.1) in the United
Kingdom.9

Chung et al reported the largest study to test the
association between maternal cigarette smoking
during pregnancy and having a newborn with cleft
lip and/or palate.10 To determine the dose-response
of cigarette smoking during pregnancy, the cigarette
consumption per day was divided into 4 groups: (1)
no smoking; (2) 1 to 10; (3) 11 to 20; (4) and 21 or
more. A dose-response relationship was found
when comparing each smoking category with the
no-smoking reference group: OR ¼ 1.5 (1.28, 1.76),
1.55 (95% CI 1.23, 1.95), and 1.78 (95% CI 1.22, 2.59),
respectively. This means that increased cigarette
smoking during pregnancy results in increased odds
of having a child with cleft lip and/or palate.

Another factor to be considered is the intake of
drugs during the first trimester of pregnancy. In our
study, a total of 27 mothers had taken drugs during
their pregnancy, mainly analgesics, antiemetics,
sedatives, corticosteroids, anticonvulsants, and
drugs containing iron and folate. Our study con-
firmed that the intake of drugs during pregnancy as
a potential risk factor has little influence on the
prevalence of clefts (P ¼ 0.19).

Puhó et al evaluated the possible association
between all kinds of drug treatments during
pregnancy and isolated cleft lip with or without
cleft palate and posterior cleft palate in the
offspring.11 They found that children born to
mothers treated with amoxicillin, phenytoin, ox-
prenolol, and thiethylperazine during the second
and third months of pregnancy have an increased
risk for isolated CL/P.

Zarante et al found that medication use during
pregnancy is an important risk factor for orofacial
malformation (OR¼ 2.0, CI 95% 1.4–2.9).5 Wang et al
found the use of analgesic and antipyretic drugs
significantly increases the risk for oral clefts (adjust-
ed OR 3.1, 95% CI 1.41–6.86).12

Chuangsuwanich et al found in Thailand that in
52.74% (578 of 1096) of cases of clefts, women used
drugs during their first trimester of pregnancy.13

The most frequently used drugs were analgesics.
Jonson found that mothers who had anticonvulsive
therapy during their first trimester of pregnancy are

5% more likely to have newborns with clefts.14

Abrishamchian et al analyzed the level of risk for a
facial cleft in pregnant women treated for epilepsy,
claiming that the level of risk for CL 6 P incidence
is higher by a factor of 7.77, whereas for CP it is
higher by a factor of 3.61.15 The use of polytherapy
shows the highest increase of risk for facial cleft
incidence (CL 6 P; OR ¼ 10.5, 95% CI 1.52–59.9).
Antiemetics taken during the first trimester of
pregnancy were found to increase the incidence of
clefts, according to Niebyl.16

A deficiency of folic acid could be the conse-
quence of a reaction with other drugs taken by the
patient whose metabolism exhausts folic acid and
may result in newborns with orofacial clefts.17

Various sedatives such as benzodiazepines have
been associated with clefts in newborns. Laegreid et
al reported on the role of benzodiazepines in
causing different anomalies if taken in the first
months of pregnancy.18 Of 8 newborns whose
mothers used this medication, 2 were born with a
cleft palate. In the literature, there are contradictory
data, and different studies do not agree that
benzodiazepines can cause congenital anoma-
lies.19,20

Another important factor is the parental age. The
older the parents, the higher the probability there is
for a cleft to occur. In our study, we found that with
an increase in the maternal age, there was an
increased occurrence of clefts in the newborns (P
, 0.001). Our conclusion was that the maternal age
has a greater impact compared with that of the
father. A 1 year increase in the maternal age
increases the risk for clefts 1.83 times, while the
same increase in the paternal age increases this risk
1.3 times (P , 0.001).

In reference to the effect of maternal age as a risk
factor, Sipak et al confirmed that women older than
35 were prone to a higher risk for orofacial clefts.21

Whereas, Shaw et al concluded that the risk for
women older than 39 of having children with
orofacial clefts is 3 times higher compared with
women aged 25 to 29.22

Conclusions

From the findings in our study, we concluded that
heredity with a positive family cleft history is the
most important factor for a risk of clefts in
newborns. Another risk with a significant effect on
the incidence of clefts was the maternal age
followed by the paternal age. There was an
increased risk for clefts when both the mother and
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father were above the age of 35 years. The use of
drugs and smoking during pregnancy also in-
creased the risk for cleft incidence but did not reach
a significant level.

These findings are interesting as they confirm the
fact that heredity is a strong risk factor for the
development of clefts. However, our study shows
that parental age seems to affect the Kosovo
population more than other populations. Further-
more, environmental risk factors did not seem to be
as important in the development of clefts as noted in
other studies. Education of the Kosovo population
with this new information will hopefully help to
reduce the incidence of clefts in the country.
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