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Abstract Aim: The aim of this study was to explore the prevalence, incidence and possible etiological risk factors
of orofacial cleft in Hail Region, Northern Saudi Arabia. Methodology: This is a retrospective study conducted in
Maternity Hospital, Hail, Saudi Arabia. Data of seven years (2011-2017) records of newborn infants were reviewed
for the presence of orofacial anomalies (included 27800 files). Results: The overall prevalence rate of orofacial cleft
was 1.08 per 1000 births. Out of 30 patients diagnosed with orofacial anomalies, 14(46.7%) were found with cleft
palate, 11(36.7%) with bilateral cleft lip and palate, 4(13.3%) with bilateral cleft lip and only one (3.3%) with
unilateral cleft lip and palate. Conclusion: The prevalence of orofacial clefts in Northern Saudi Arabia was similar
or slightly lower than the higher global reported rates. Cleft palate was the most common type of orofacial cleft in
Northern Saudi Arabia.
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1. Introduction
Orofacial cleft includes cleft lip and cleft palate, is a
group of anomalies, which includes cleft lip (CL), cleft
palate (CP), and both together (CLP) [1]. Cleft lip and
cleft palate are birth defects that occur when an infant’s lip
or mouth don’t form properly during pregnancy. Newborn
with orofacial anomaly can has a cleft lip, a cleft palate or
both [2]. Orofacial clefting could significantly affect the
quality of life of the child and needs various steps of care
to achieve the best outcome [3].
Orofacial clefts are one of the most common
birth defects in humans with a prevalence of 1: 700.
Non-syndromic cleft lip with or without cleft palate or
isolated cleft palate display a partial separation of the oral
cavity and the nasal space without any extra malformations.
Beside complete cleft palate also sub-mucous cleft palates
occur that are concealed underneath the intact mucosa [4].
Centers for Disease Control and Prevention (CDC) has
estimated that, each year in the United States, about 2,650
babies are born with a cleft palate and 4,440 babies are
born with a cleft lip with or without a cleft palate [5].
Isolated orofacial clefts, or clefts that occur with no other
major birth defects, are one of the most common types of

birth defects in the United States [5]. Depending on the
cleft type, the rate of isolated orofacial clefts can vary
from 50% to 80% [6,7,8].
The etiology of clefts is a multifarious interaction
between environmental and genetic factors [4]. Based on
epidemiological and embryological data, cleft lip and/or
palate and cleft palate are considered distinct forms of
orofacial clefting [9]. Food intake, metabolic, hormonal,
lifestyle, and genetic factors determine the nutritional
status of the mother and could thereby affect organogenesis
and growth of the conceptus [10]. Derangements in
these molecular processes caused by polymorphisms in
developmental genes and/or environmental exposures are
proposed to cause orofacial clefts [11].
Many maternal exposures during first trimester have
been described to be connected with orofacial cleft, comprising
use of anticonvulsants or retinoids [12], hazardous habits
such as smoking [13,14] and regular alcohol intake [15],
residential proximity to sites of increased chemical
pollution [16], consumption of supplementation, and firsttrimester fever-producing illnesses including influenza [17].
Orofacial cleft conditions were not assessed before in
Hail Region, therefore, this hospital-based case-control
study was performed to explore the prevalence, incidence
and possible etiological risk factors of orofacial cleft in
Hail Region, Northern Saudi Arabia.
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2. Materials and Methods
This is a retrospective study conducted in Maternity
Hospital, Hail, Saudi Arabia. Data of seven years records
of newborn infants were reviewed for the presence of
orofacial anomalies (included 27800 files). Thirty patients
were categorized as having orofacial anomalies and were
further ascertained as study subjects (cases). Records of
26 newborn infants from the same years were further
included to serve as control for the assessment of
etiological factors. All Records regarding study subjects
were retrieved from newborn infants' files in Hail's
Maternity Hospital including years from 2011 to 2017.
Furthermore, the parents of the selected study subjects
were contacted and interviewed to fulfillment the required
information in the questionnaire, which included: sex, age,
nationality, diagnosis of orofacial anomalies, gestational
period, type of marriage, drug usage during pregnancy,
history of cigarette smoking, history of mother's exposure
to chemicals or viral infection, history of alcohol abuse,
history of folic acid deficiency, and history of vitamins
deficiency.
Statistical analysis: Data management was done using
Statistical Package for Social Sciences (SPSS version 16).
SPSS was used for analysis and to perform Pearson
Chi-square test for statistical signiﬁcant (P value P<0.5).
The 95% conﬁdence level and conﬁdence intervals were
used.

7/30(23.3%) and 5/30(16.7%), respectively, as shown in
Table 1. Figure 1. The prevalence rate of orofacial cleft
was 1.08 per 1000 births. The incidence rates in the 7
years was shown in Table 1.
Table 1. Study population in 7 years
Variable

Cases

Controls

Total

2011

3

0

3

0.07% (0.7 per 1000 birth)

2012

9

0

9

0.21% ( 2.1 per 1000 birth)

2013

7

7

14

0.16%(1.6 per 1000 birth)

2014

5

0

5

0.12%(1.2 per 1000 birth)

2015

3

7

10

0.07% (0.7 per 1000 birth)

2016

2

11

13

0.05%(0.5 per 1000 birth)
0.02%(0.2 per 1000 birth)

2017

1

1

2

Total

30

26

56

Incidence

Table 2. Distribution of sex by diagnosis, gestational period and type
of marriage
variable

Males Females Total Prevalence
Per 1000

Diagnosis
Unilateral cleft lip and palate

1

0

1

0.035

Bilateral cleft lip and palate

3

8

11

0.39

Bilateral cleft lip

2

2

4

0.14

Cleft palate

6

8

14

0.5

Total

12

18

30

1.08

35 weeks

0

3

3

36 weeks

12

15

27

Total

12

18

30

consanguineous

12

18

Non- consanguineous

0

0

Gestational period

3. Results
This study investigated data recorded for 56 newborn
infants, of whom 30 were infants with orofacial clefts
(cases) and the remaining 26 newborn infants were used
as control group. Of the 30 cases collected from 7 years
records, the majority of cases were recorded in the year
2012 followed by 2013, and 2014, constituting 9/30(30%),

Type of marriage

30%

23.30%

16.70%

10%

10%
6.70%
3.30%

Yr2011

Yr2012

Yr2013

Yr2014

Yr2015

Yr2016

Figure 1. Proportions of the Study population in 7 years

Yr2017
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Figure 2. Description of sex by diagnosis

Regarding diagnosis, out of the 30 patients diagnosed
with orofacial anomalies, 14(46.7%) were found with cleft
palate, 11(36.7%) with bilateral cleft and palate, 4(13.3%)
with bilateral cleft lip and only one (3.3%) with unilateral
cleft lip and palate. Of the 14 patients with cleft palate,
6/14(43%) were males and 8/14(57%) were females. Of
the 11 patients with Bilateral cleft lip and palate,
3/11(27.3%) were males and 8/11(72.7%) were females.
Of the 4 patients with Bilateral cleft lip, 2/4(50%) were
males and 2/4(50%) were females. The only one patient
with unilateral cleft lip and palate was male, as shown in
Figure 2.
The gestational period was 36 weeks for 27(90%) of the
cases and 35 weeks for 3(10%) of the cases.
With regard to the marriage type, all cases (100%) were
found among consanguineous type of marriage.
Table 3. Distribution of sex by parent age
variable

Males

Females

Total

With regard to the distribution of the parents of cases
and controls by possible etiological factors, 28 (93.3%)
and 9(34.6%) of the cases and controls respectively were
found smokers. These findings indicate that cigarette
smoking is a risk factor for occurrence of orofacial cleft
and this was found to be statistically significant (P
<0.001), as indicated in Table 4.
Table 4. Distribution of parents of cases and controls by possible
etiological factors
Variable

cases

controls

Total

Father smokers

26

9

35

Mother smokers

1

0

1

Non-smokers

3

17

20

Total

30

26

56

History of drug use or
viral infection

0.100

Father’s age

Yes

3

0

3

< 30 years

3

2

5

No

27

26

53

31-40

5

11

16

History of folic acid
deficiency

41+

4

5

9

Yes

22

0

8

Total

12

18

30

No

8

26

48

Mather’s age
<30 years

5

7

12

31-40

6

7

13

41+

1

4

5

Total

12

18

30

For the father’s age, most of them were found at age
group 31-40 followed by 41+ representing 16(53.3%) and
9(30%) respectively. For the Mather’s age, most of them
were found at age group 31-40 followed by <30
representing 13(43.3%) and 12(40%) respectively. About
11/18(%) of the females infants belong to the fathers who
is age at 31-40 years, as indicated in Table 3.

P value
0.0001

Cigarette smoking

0.0001

History of vitamins
deficiency

0.0001

Yes

28

4

32

No

2

22

24

About 3 (10%) and 3(11.5%) of the cases and controls
respectively were found with a history of drug use or viral
infection, as indicated in Table 4.
Around 22 (73.3%) of the cases were found with a
history of folic acid deficiency, but no one in control
group. These findings indicate that folic acid deficiency is
a risk factor for occurrence of orofacial anomalies and this
was found to be statistically significant (P <0.001), as
indicated in Table 4.
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About 28 (93.3%) and 4(15.4%) of the cases and
controls respectively were found with a history of
vitamins deficiency. These findings indicate that vitamins
deficiency is a risk factor for occurrence of orofacial cleft
and this was found to be statistically significant (P
<0.001), as indicated in Table 4.

4. Discussion
Orofacial cleft is associated with several multifactorial
risk factors including genetic and environmental risk factors,
which differs according to different demographical
factors. Consequently, the epidemiology of orofacial cleft
greatly vary. Therefore, the present study assessed the
epidemiology of orofacial cleft in Northern Saudi Arabia
(Hail Region) for the first time.
In the present study, the prevalence of orofacial cleft
was found to be 1.08 per 1000 births. The global average
prevalence of all orofacial clefts is 9.92 per 10.000, but
there is substantial variation among different population
[18]. The higher birth defect prevalence rates were reported
from East Asian and Native American populations
followed by European and South Asian populations, while
the lower birth defect prevalence rates were reported from
African ancestry population [19-21]. In the current study,
the incidence rates greatly vary within the different years
(ranged from 2.1 per 1000 birth to 0.2 per 1000 birth).
These incidence rates were within the relatively average
rates, since the reported incidence rates for isolated cleft
palate (rare type) were ranging from 0.13 to 2.53 per 1000
live births. The incidence rates of orofacial cleft varies
substantially by geography with the lowest rates in Africa
and the highest rates in British, Columbia and Canada [22].
A recent study from Saudi Arabia involved the study of
orofacial cleft in three cities has reported relatively similar
findings. The prevalence of non-syndromic orofacial cleft
was higher in Madinah (1.88/1000 births) than in Jeddah
(0.81/1000 births), and Riyadh (1.07/1000 births) [23]. In
this study, the majority of cases were found with cleft
palate, which is relatively similar to the reported values
from Saudi Arabia [23].
With regard to the marriage type, all cases (100%) were
found among consanguineous type. There are several
studies suggesting that consanguinity is a risk factor for
orofacial cleft, particularly from Saudi Arabia [24,25].
Such findings may suggest the role of genetic etiology,
which necessitate the need for genetic analysis.
With regard to the association between parent’s age and
orofacial cleft, most of parents were found at age range
30-40 years and slightly shift to older particularly for
fathers. Several studies were conducted for mother's and
father's age. The risk increased with the age of both
parents, with risk estimates of 1.27 per 1000 and higher
for children of parents at an advanced age. In an
interaction analysis, the risk was increased only when the
age of both parents was high [26].
The findings of the present study indicated that
cigarette smoking is a risk factor for occurrence of
orofacial cleft and this was found to be statistically
significant (P <0.001). A meta-analysis of the association

between maternal smoking during pregnancy and orofacial
cleft found a reliable, moderate and statistically significant
associations between maternal smoking and cleft lip, with
or without cleft palate (relative risk 1.34, 95% confidence
interval 1.25-1.44) and between maternal smoking and
cleft palate (relative risk 1.22, 95% confidence interval
1.10-1.35) [27].
The results of the current study indicated that folic acid
deficiency is a risk factor for occurrence of orofacial cleft
and this was found to be statistically significant (P
<0.001). Several studies have identified the risk factors
like folic acid deficiency during gestational period, family
history for orofacial clefts, drugs like antiepileptic,
vitamin A [28]. Evidence from several studies showed that
mothers who are supplemented with folic acid in their
peri-conceptional period and early pregnancy have
significantly reduced adverse outcomes like birth defects
[29].
Our findings indicated that vitamins deficiency is a risk
factor for occurrence of craniofacial anomalies and this
was found to be statistically significant (P <0.001). Periconceptional multivitamin supplementation has been
reported to decrease the risk of orofacial clefts in offspring,
but high intake of preformed vitamin A (retinol) might be
undesirable [30].
The limitation of the presence study was the absence of
genetic factors assessment.

5. Conclusion
The prevalence of orofacial clefts in Saudi Arabia was
similar or slightly lower than the higher global reported
rates. Cleft palate was the most common type of orofacial
cleft in Northern Saudi Arabia. Etiological factors such as
smoking and vitamins deficiencies may strongly
contribute to the etiology of orofacial anomalies in Hail
Region. Further studies encountering genetic analysis are
needed to assist in future prevention program.
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