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ABSTRACT 
BACKGROUND AND OBJECTIVE: Orofacial clefts are the most common congenital facial defect. Genetic and 

environmental factors play a role in their development. The prevalence of orofacial clefts in Qom province has not been 

studied so far. The aim of this study was to evaluate the prevalence of orofacial clefts and associated factors in infants 

born in Qom province during 2010-2018. 

METHODS: In this cross-sectional study, during nine years, the medical files of all infants with orofacial clefts and the 

files of their mothers in all hospitals of Qom province were examined. The files of 476 healthy infants were also evaluated 

to investigate the associated factors. Healthy infants were selected one number before and one after the case number of 

sick infants. Infant-related variables (weight, blood type, and other illnesses) and parent-related factors (age, smoking, 

alcohol, and medications, illness, consanguineous marriage, and number of children) were extracted through reviewing 

the files or telephone interview. 

FINDINGS: Of the 171,270 infants, 238 were found with orofacial clefts (1.39 per 1,000 births). Isolated cleft palate 

with 39.5% was the most common type of anomaly. Among the studied factors, the percentage of smoking in fathers in 

the case group (34.5%) was higher than the control group (24.2%) (p=0.004). Moreover, the history of maternal high 

blood pressure in the case group (7.6%) was higher than the control group (3.4%) (p=0.013). The incidence of diabetes 

in mothers of the case group (18.9%) was higher than the control group (8.2%) (p=0.001). 

CONCLUSION: The results of the study showed that the prevalence of orofacial cleft is 1.39 per 1000 births and 

smoking, diabetes and high blood pressure are the associated risk factors. 
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Introduction 

Orofacial clefts affect all aspects of the patient's 

life throughout life and have many material and spiritual 

consequences for the patient and the health system (1). 

The term orofacial cleft often refers to a set of 

congenital anomalies that result from a disorder in the 

integrity and cohesion of the fetal facial clefts, including 

between the lateronasal and maxillary processes (oral-

nasal-ocular cleft), between medionasal and maxillary 

processes (cleft lip) and between maxillary processes 

(cleft palate) and between maxillary and mandibular 

processes (macrostomy) (2). The most common 

congenital malformation in the craniofacial region is 

cleft lip or cleft palate (3, 4). 

Among all congenital skeletal abnormalities of  

the body, the incidence of cleft lip and cleft palate is  

in the second place and based on statistics, the 

prevalence is reported to be 1 in every 500 to 2500  

births according to socio-economic conditions, racial 

background and geographical location (5). Orofacial 

clefts are most common in Asians and least common  

in Caucasians and black people (6). The total prevalence 

of orofacial clefts in Asia is reported to be about 1.76  

to 1.81 per 1000 people (7, 8). According to reports  

in Iran, its prevalence varies from 0.93 to 1.3 per  

1000 births (9, 10). 

Orofacial clefts have a multifactorial origin. Some 

of the causes mentioned for these abnormalities include 

consanguineous marriages, drug use, alcohol 

consumption, smoking, and maternal obesity, all of 

which are preventable (11). Despite the unknown genes 

involved in this disorder, the definitive effect of several 

specific genes including IRF6, PVRL1 and MSX1 has 

been documented (12). Children and people with cleft 

lip and cleft palate suffer from many problems including 

respiratory, speech and hearing problems, difficulty in 

eating and drinking, recurrent ear infections, poor 

development of teeth and skeletal and dental 

malocclusions, and beauty problems, which require 

multiple, costly and difficult treatments (13, 14). 

In addition to physical problems, this anomaly has 

significant negative psychological and socio-economic 

effects such as psychosocial dysfunction, decreased 

quality of life and self-esteem, and inability to interact 

socially with relatives. Orofacial clefts may also occur 

with other systemic abnormalities or syndromes that can 

sometimes be life-threatening (15). Assessing the 

prevalence of an anomaly or disease is one of the most 

important routine assessments in epidemiological 

studies. Such studies are the first step in accurately 

describing a problem, needs assessment and a 

background for further research on prevention planning 

and the introduction of health factors and insurance 

policies (16). At present, there is no exact information 

about the extent of cleft lip and cleft palate in the  

Iranian population. Various statistics are available. 

Unfortunately, due to problems such as disagreements 

over the definition of the problem, evaluation of limited 

centers and outdated statistics, as well as the impact of 

geographical conditions and ethnicity, these statistics 

cannot be generalized (5). Obtaining accurate statistics 

on this problem can help in the planning of the Ministry 

of Health, both in terms of prevention and treatment of 

patients. Considering the importance of the subject and 

the undeniable effects of the disease on the mental and 

physical health of individuals and the lack of accurate 

statistics in this regard in Qom province, this study was 

conducted to determine the prevalence of orofacial 

clefts and associated factors over a 9-year period in 

Qom province. 

 

 

Methods 

This cross-sectional study was performed  

after approval by the ethics committee of Qom 

University of Medical Sciences with the code 

IR.MUQ.REC.1398.143. Samples were selected by 

census method. During the period of 2010-2018, all 

medical files of infants reported with orofacial clefts 

were reviewed. The files of 476 healthy infants were 

also examined to determine the factors associated with 

orofacial clefts. Healthy infants were selected one 

number before and one after the case number of sick 

infants. Inclusion criteria were all neonates with 

nasopharyngeal clefts. Files with incomplete and 

ambiguous information without the possibility of 

contacting were excluded. All hospitals with obstetrics 

and gynecology wards in Qom province (Forghani, 

Imam Reza, Shohada, Izadi, Vali-E-Asr and 

Golpayegani hospitals) were surveyed.  

First, the total number of births and infants with cleft 

lip and cleft palate was extracted in a period of nine 

years and also based on each separate year to assess the 

prevalence. Then, information forms were completed 

for case and control groups through reviewing the files 

or telephone interview. Infant-related information 

included: year of birth, gender, presence of 

comorbidities (all information recorded in the file), 

baby weight (grams), time of birth (weeks of birth), and 

blood type. Parent-related information included: 

demographic information of father and mother, history 

of maternal illness and medication use (all drugs listed),  [
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history of miscarriage, nationality of parents, maternal 

BMI in the first trimester of pregnancy (based on weight 

and height recorded in maternal record and body mass 

index), smoking, alcohol and drug use by parents, 

number of children and the presence of first-degree 

relatives with anomalies, consanguineous marriage, 

education and occupation. Parents' occupations were 

also registered in the categories of self-employed, 

employed, unemployed (housewife). Body mass index 

was calculated based on height and weight in the first 

trimester (11). The nationality of the parents was 

extracted as Iranian and non-Iranian. 

All steps of collecting and recording data in  

the control and case groups were performed by one 

person. Permission to access their files was obtained 

after going through the legal process. In the telephone 

interview, informed consent was obtained to use  

the information in accordance with the principles of 

patient confidentiality. Data were analyzed using 

independent t-test, chi-square, Mann-Whitney and 

logistic regression, and by SPSS 20. For logistic 

regression, the Backward Stepwise (Wald) method was 

used and p<0.05 was considered significant. 

 

 

Results 

The total number of deliveries in these 9 years  

was 171,270 deliveries and 238 infants with orofacial 

cleft anomalies were identified in Qom province  

during the study period. The prevalence of orofacial 

cleft was 1.39 per 1000 births. Among 238 patients  

with orofacial clefts, 123 were girls (51.7%) and  

115 were boys (48.3%) and out of 476 patients in  

the control group, 231 were girls (48.5%) and 245  

were boys (51.5%). Among the types of orofacial  

clefts, isolated cleft palate with 39.5% was the most 

common type, cleft lip and cleft palate with a  

prevalence of 34.4% and isolated cleft lip with a 

prevalence of 25.6% were in the next ranks. One case of 

oblique facial cleft was also observed. The distribution 

and prevalence of orofacial clefts were studied 

separately for each year and different types of clefts 

among those born during these nine years in Qom 

province (Figure 1). 

Due to the small number of some cases, statistical 

analysis was not possible, so these cases were reported 

only descriptively. 7 mothers in the control group and 3 

mothers in the case group reported smoking. 7 fathers in 

the case group and 2 fathers in the control group were 

drug users. 1 mother in the control group reported drug 

use and none of the parents reported alcohol use. The 

gender distribution of patients was slightly higher in 

girls (51.68%) relative to boys (48.32%) and no 

significant relationship was found between infant 

gender and the incidence of orofacial clefts. Cleft lip 

(52.5%) and cleft palate (54%) were more common in 

girls. However, the prevalence of cleft lip and palate 

was higher in boys (54.9%) (Figure 2).

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Prevalence of orofacial clefts per 10,000 births in Qom province during 2010-2018 
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Figure 2. Gender distribution of patients with orofacial clefts by type of cleft 

 

The number of children in the family in the case and 

control groups was almost equal and no significant 

relationship was observed in this regard. Among the  

 

studied variables, there was a significant difference 

between the two groups of patients and controls in terms 

of studied syndromes (Table 1).

 

Table 1. Comparison of risk factors in the case group and the control group 

p-value 
Control group (476) 

Number(%) or Mean±SD 
Case group (238) 

Number(%) or Mean±SD 
Variable  

0.416 94(18.1) 53(22.4) Premature baby 
   Blood type 

0.109 

164(34.5) 75(31.5) O 
108(22.7) 70(29.4) A 
131(28.6) 68(28.6) B 
73(15.3) 25(10.5) AB 

<0.001 26(5.5) 79(33.2) Suffering from syndrome 
0.703 108(22.7) 51(21.4) History of abortion 
0.003 136(28.6) 98(41.2) Consanguineous marriage 
0.004 115(24.2) 82(34.5) Smoking in fathers 
0.890 86(18.1) 42(17.6) Mother with non-Iranian nationality 
0.945 87(18.3) 43(18.1) Father with non-Iranian nationality 

- 0(0) 68(28.7) Family history of cleft lip and palate 
   Mother’s education 

0.639 
158(33.2) 86(36.1) Lower than high school diploma 
202(42.4) 95(39.9) high school diploma 
116(24.4) 57(23.9) Higher than high school diploma 

   Father’s education 

0.017 
95(20) 68(28.6) Lower than high school diploma 

220(46.2) 99(41.6) high school diploma 
161(33.8) 71(29.8) Higher than high school diploma 

   Mother’s job 

0.927 
385(80.9) 194(81.5) Housewife  
51(10.7) 26(10.9) Employed  
40(8.4) 18(7.6) Self-employed 

   Father’s job 

0.592 
4(0.8) 4(1.7) Unemployed 

112(23.5) 54(22.7) Employed  
360(75.6) 180(75.6) Self-employed 

0.082 3094.65±600.64 3010.90±614.47 Mean weight of infants 
0.388 27.92±5.53 28.28±4.93 Mean age of mothers 

0.4 31.53±5.65 31.90±5.26 Mean age of fathers 
0.758 32.90±11.06 33.1±10.07 BMI of the first trimester of pregnancy 
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In terms of type of disease or syndrome in the case 

group, 19 infants (8%) had Pierre Robin syndrome, 18 

infants (7.1%) had other skeletal abnormalities, 8 

infants (3.4%) had heart disease, 7 infants (2.9%) had 

eye abnormalities, 6 infants (2.5%) had hydrocephalus 

and 6 infants (2.5%) had urinary-genital abnormalities. 

Regarding the history of maternal disease, 78 (32.8%) 

of mothers in the case group and 138 (29%) of mothers 

in the control group had a history of underlying disease. 

None of the types of maternal diseases except anemia, 

diabetes and high blood pressure were significantly 

associated with the occurrence of cleft lip and cleft 

palate anomalies. 18 patients in the case group (7.6%) 

and 16 patients in the control group (3.4%) had  

high blood pressure (p=0.013). 40 patients (16.8%)  

in the case group and 32 patients (6.7%) in the control 

group had anemia (p=0.001). In the case group, 45 

mothers (18.9%) and in the control group, 38 mothers 

(8.2%) had diabetes (p=0.001). Regarding the use of 

medications by the mother, 60 people (25.2%) in the 

case group and 97 people (20.4%) in the control group 

used medications. Statistical analysis of any medication 

used by the mother, except iron tablets, was not 

significantly associated with the occurrence of cleft  

lip and cleft palate anomalies. In the case group, 26 

mothers (10.9%) and in the control group, 18 mothers 

(3.8%) took iron tablets (p<0.001). Logistic regression 

analysis showed that based on a 95% confidence 

interval, mothers with hypothyroidism, anemia and 

diabetes 1.8, 1.9 and 1.7 times, respectively, fathers who 

smoke, 1.5 times and parents of consanguineous 

marriage were 1.7 times more likely to have a child with 

cleft lip and palate. Moreover, infants with orofacial 

clefts were 7.5 times more likely to have a disease or 

syndrome compared to neonates in the control group 

(Table 2).

 

Table 2. Risk factors associated with orofacial clefts in those born in 2010-2018 in Qom province 

95% confidence 

interval 
Odds ratio p-value 

Adjusted 

coefficient 
p-value 

Raw 

coefficient 
 

1.189-2.798 1.824 0.006 0.621 0.005 0.542 Hypothyroidism 

1.119-3.529 1.987 0.019 0.686 <0.001 1.031 Anemia 

1.088-2.322 1.590 0.017 0.464 0.004 0.498 Father’s smoking 

4.700-12.216 7.577 0.001 0.025 <0.001 2.15 
Infant accompanying 

syndrome 

1.002-2.954 1.720 0.049 0.542 <0.001 0.989 Diabetes 

1.240-2.568 1.758 0.002 0.579 0.001 0.56 
Consanguineous 

marriage 

 

Discussion 

The results of this study showed that the prevalence 

of orofacial clefts in these nine years in Qom was 1.39 

per 1000 people, which is close to the mean prevalence 

of orofacial clefts in Iran (1.03 per 1000 births) (17). It 

has been almost identical to existing global statistics (1 

in 700 births) and Asia (1.3 per 1,000 births) (11). 

Among the types of orofacial clefts, isolated cleft palate 

with 39.5% was the most common type of cleft in Qom 

province and cleft lip and cleft palate with a prevalence 

of 34.4% and isolated cleft lip with a prevalence of 

25.6% were in the next ranks. In the study of Rajabian 

et al. on an Iranian population, the highest prevalence 

belonged to cleft lip (39.9%) and the lowest prevalence 

was related to cleft lip and palate (17.4%) (17). 

According to the present study, the prevalence of cleft 

in girls (51.7%) was slightly higher than boys. 

However, in general, the prevalence of orofacial clefts 

in Iran is slightly higher in boys (53.6%) than girls 

(46.4%) (17). The reason for the lack of statistically  

 

 

significant differences in the gender distribution of cleft 

lip and palate can be the presence of abnormal genes on 

the autosomal chromosome and lack of dependence on 

gender (18). In the present study, cleft lip and cleft 

palate were more common in girls and cleft lip and 

palate was more common in boys. Most studies agree 

with these results. Such gender differences in clinical 

data have been explained by the assumption that the 

secondary palate closes faster in the female fetus than in 

the male fetus at the same age (19, 20). In this study, no 

relationship was observed between blood type and 

orofacial clefts. In the study of Deolia et al. (21), 

statistical analyses did not show an association between 

blood type and the occurrence of orofacial clefts. But 

contrary to our results, Jamilian et al. (22) concluded 

that there is a significant relationship between blood 

type A and the incidence of cleft lip and palate, and 

contradictory results have been reported in this regard. 

In this study, the most common syndrome was Pierre-
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Robin Syndrome. In the study of Genisca et al., a quarter 

of patients had Pierre-Robin Syndrome, followed by 

skeletal anomalies and heart disease as the most 

common diseases associated with orofacial clefts (23). 

In this study, no relationship was observed between 

advanced maternal age and the incidence of cleft palate. 

Also, several other studies in Iran, such as the present 

study, did not find a connection between the two (13-

17, 24). On the other hand, Cooper et al. reported that 

the risk of developing anomalies in children, including 

cleft lip and palate, increases eightfold in older mother. 

In this study however, only other anomalies were 

examined (23). Nevertheless, some researchers have 

found a positive relationship between advanced 

maternal age and chromosomal and non-chromosomal 

abnormalities in the infant (24). In our study, the mean 

age of fathers of infants with cleft palate was 31.9 years 

and there was no relationship between the father's age 

and cleft lip and palate in the infant. 

In a study in West Azerbaijan province, no 

association was found between advanced parents  

age and the incidence of orofacial clefts (25). But in  

the study of Savitz et al., advanced father’s age played 

a positive role in the incidence of cleft palate. However, 

in that study, in addition to the father's age, other  

factors such as smoking and alcohol consumption of  

the fathers might have influenced the results (26). Due 

to the traditional context and culture of the people of 

Qom province, the age of marriage is often low and 

therefore, no significant difference was found between 

the age of the parents in the case and control groups. The 

results regarding the relationship between parents' age 

and the occurrence of cleft lip and palate are 

contradictory. 

There was no association between birth weight and 

cleft lip and palate in evaluations. Studies on the weight 

of infants and cleft palate show diverse results. In some 

studies, the affected infants had lower weight, similar 

weight, and even heavier than the infants in the control 

group. The reason for these differences can be the 

number of different samples and racial differences (27 

– 29). In this study, there was no relationship between 

the number of children and the presence of cleft lip and 

palate. In other studies (30), they found that in large 

families, cleft lip and palate are more likely to occur in 

children. The reason for this discrepancy may be the 

lower number of children in the families in Qom 

province. 

In the present study, the most commonly used drugs 

by mothers in the case group were levothyroxine, 

insulin and iron tablets. According to our results, no 

association was found between the drugs used by the 

mother and cleft lip and palate (31). In the study of 

Krapels et al. (32), iron intake of mothers of control 

group was higher than that of mothers in the case group 

during pregnancy. However, this contradicted our 

results. In the case group, mothers with anemia may not 

have adhered to iron tablets, and therefore the effect of 

iron tablets in the prevention of orofacial clefts has not 

been established. Cigarette smoke is a complex 

combination of toxic and teratogenic chemicals, 

including carbon monoxide and nicotine, and has 

negative effects on the development of several 

vulnerable fetal structures (19). In this study, there was 

a positive relationship between fathers' smoking and 

children with cleft lip and palate, as in other studies, and 

fathers in the case group smoked more than the control 

group (17). 

Interpretation of the results of such studies should  

be done while taking into account the complex 

interactions between genetic and environmental  

factors in creating cleft anomalies, ethnic and racial 

differences between populations evaluated in different 

studies and differences in assessment methods and 

number of samples in different studies. Among the 

limitations of this study, we can mention the problem of 

incompleteness of some files and inaccurate registration 

of information and collection of some data by self-

declaration method and memory errors of samples. 

Unfortunately, due to the lack of such assessments in 

the past, it was not possible to compare the results with 

the past and assess the decreasing or increasing trend of 

this anomaly in Qom province. For future studies, it is 

suggested that the exact type of cleft be recorded by the 

relevant physicians in the files of infected infants and, if 

possible, a photograph be added to the files. Due to the 

participation of genetic and environmental factors in the 

occurrence of cleft lip and palate, public awareness of 

these factors and efforts to prevent the occurrence of this 

disorder are essential. 

In this study, the prevalence of orofacial clefts in 

Qom province was 1.39 per 1000 births and the highest 

risk factors for this abnormality were smoking in fathers 

and diabetes and high blood pressure in mothers. 

Conflict of interest: The authors of the article did not 

report any conflict of interest. 
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