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Introduction

Congenital malformations are common health
problems that have lifelong consequences. For
example, about 3% of all children in the United States
are born with a congenital disability (1). Cleft lip
and/or cleft palate are among the most common
congenital disabilities and include cleft lip with or
without a cleft palate or just cleft palate (2). The
incidence of cleft palate is between 1 in 500 - 1 in 2500
births and varies according to the ancestral origin and
socioeconomic status (3). The incidence of orofacial
clefts is approximately 1 in 700 live births, and that
3200 new cases per year are expected with the
population growth worldwide (4). The cleft lip and
palate incidence occur at approximately 1 in 600 to
800 live births (1.42 per 1000), and cleft palate occurs
at around 1 in 2000 live births. Thus, the typical
distribution of cleft types includes; only cleft lip 15%,
cleft palate and lip - 45%, cleft palate 40% (5). Many
factors influence this anomaly, including genetic and
environmental factors (6). Cleft lip and palate are
associated with problems with nutrition, growth,
cognitive development, speech, and behavior and
require several surgical, medical, nutritional, dental,
and other health interventions (7). Cleft lip and palate
may significantly increase the risk of infant mortality,
mainly when associated with other congenital
disabilities (8). Several studies have found the
decreased quality of life and psychosocial function
among patients, partly related to low satisfaction with
facial appearance (9, 10). The effects of cleft lip and
palate may extend into adulthood and reduce
psychosocial, educational, and economic gains (11).

Cleft lip and palate are believed to have multiple
causes, including genetic predisposition and
environmental influences, such as medication (12),
age (13), smoking (14), alcohol (15), deficiency of
vitamins and folic acid (16), sex and race, caffeine,
benzodiazepines, corticosteroids as well as other
occupational encounters. Maxillary, internal nasal,
and nasal protrusions through the complex process of
epithelial bridging, programmed cell death, and sub-
epithelial-mesenchymal infiltration lead to epithelial
fusion defects and involve many possible genetic
factors or intracellular signaling pathways (17).
Various epidemiological studies show that if one
parent has a cleft palate, statistically, the probability of
having a child with cleft lip and palate is 3.2, and
having a child with a single cleft palate is 6.8% (18).
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If there is a cleft palate in one of the parents or a sibling,
the probability of the next child's birth with cleft lip or
palate is 15.8% and with cleft palate is 9.14%. In cases
where one of the parents has a cleft palate, the
probability that their child will be born with a cleft palate
is 4.4% and with a cleft palate is 5.2% (19).

This study analyzed the correlation between economic,
social, and family factors in neonates with cleft lip and
palate. Very few review articles have evaluated the
correlation between the factors affecting cleft lip and
cleft palate. Many children with cleft lip and palate will
undoubtedly face many problems related to their defects
in their future lives. In this study, the assessment of the
impact of socioeconomic factors of the Family on the
pediatric cleft lip and palate has been addressed.

Materials and methods

The present systematic review manuscript was designed
and implemented in 2021. Systematic articles were
searched through databases containing Persian articles,
including SID, Magiran, and [ranMedex databases from
2008 to 2021, and English articles including Cochrane,
EMBASE, Medline, and Google scholar from 2008 to
2021. This study wused cleft lip, cleft palate,
socioeconomic factors, genetic and environmental
factors, and family history. Equivalent to these
keywords was also searched in Persian databases. More
than 500 articles were collected at first, of which 250
articles were initially deleted after reviewing the title. In
the next step, 150 duplicate titles were removed. Then,
according to the criteria, 20 articles remained. Finally,
13 articles were included in the present study.

Protocol

Selection of articles based on the desired criteria:
1. Selection of Persian and English articles,

2. Articles in the field of cleft lip and palate,

3. Articles about economic factors,

4. Papers concerning the impact of social factors,
5. Articles related to family factors,

6. Society statistics in infants with cleft lip and palate
abnormalities.
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Table 1. Selected articles based on the desired criteria
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Author Year of Location Duration Sample | Anomalies | per 1000
publication No. No.

Nabhas ef al (20) 2021 Syria 2016-2019 266 133 42/1
Aquino et al (21) 2011 Brazil 2006-2009 246 15 6/1
Yoshida et al (22) 2021 Japan 2011-2014 102104 234 7/23
Alrasheedi et al 2021 Saudi 2016-2020 62088 99 6/1
(23) Arabia
Altoé et al (24) 2020 Brazil 2012-2014 878 150 NA
Taghavi et al (25) 2012 Iran 2005-2010 600 300 NA
Abdollahifakhim 2016 Azerbaijan | 2000-2015 670 670 NA
et al (26)
Cheshmi et al (27) 2020 Iran 2014-2020 723 323 NA
Ali et al (28) 2019 Sudan 2015-2016 288 133 4/1
Francisco et al 2021 Swiss 1995-2015 266 133 4/1
(29)
Karina et al (30) 2020 Indonesia | 2014-2018 604 91 NA
Salihu et al (31) 2014 Kosovo 1996-2005 304629 244 8/0
Liu et al (32) 2016 China 2002-2014 1319 213 NA

NA, not applicable.

Findings

Salihu et al. assessed family history, smoking, drug
use during pregnancy, and parental age by mouth-
opening in children in the Kosovo population. This
study, conducted from 1996 to 2005 with a statistical
population of 304629, included 244 anomalies. They
found that heredity increased the risk of cleft palate in
infants with OR= 8.25 and confidence interval=95%
and CI=0.75-4.08, smoking with OR=87/1,
confidence interval= 95% CI =0.82-12.5, use of drugs
during pregnancy with OR =25.2, confidence interval
=95 % CI=1.42-2.49, Increase in maternal age with
OR=1.83 , confidence interval= 95%, CI=1.42-2.49
and increase in father age with OR =1.3, 95%
confidence interval, CI=1.2-1.4 increases. Therefore,
it was concluded that heredity is the most important
cause of cleavage in Kosovo infants. They found that
drug use and smoking were less important during

pregnancy (31).

Abdollahifakhim et al. evaluated their studies in 2000-
2015 with a statistical population of 670 anomalies. In
this study, the age factors of mothers were 15-35 years
(84.4%), and fathers were 15-35 years (64.3%),
respectively. This age group is the most common time
of delivery in Iran, and most abnormalities are seen at
this age and older. Having a family history of a sibling
(1.6%) with cleft lip and palate as much as a parent's
disease (12.7%) affects a child's phenotype.
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The most common affecting causes were smoking (7%),
followed by depression (4.2%), hypertension (3.6%),
severe anemia (3.4%), and diabetes (3.1%). Fortunately,
smoking is rare in Iranian women, and most mothers are
exposed to secondhand smoke due to their father's
abuse. Psychotic illness, especially depression in
mothers, was one of the dominant diseases in this study.
Drug history was positive in 156 patients (23.3%) and
harmful in 456 patients (68.1%). Drug history was
ignored in 58 patients. The most common drug history
(24 cases) (3.6%).
Amoxicillin was much more common. Acetaminophen
(6 patients), insulin (5 cases), and anti-shedding (5

in mothers was antibiotics

patients) were in the following stages. Other drugs that
had a lower dose (1 or 2 cases) were abortion drugs,
antiemetics, and exposure to toxins 5.5% and 92.5% had
anegative effect. Thirteen patients (1.9%) were missing.
In this study, most patients (92.5%) did not live in high-
risk areas, but most child families were urban splits
(67.9% in urban areas and 29.1% in rural areas). The
incidence of smoking, addiction, and alcohol abuse
were 10.3%, 0.9%, and 0.4%, respectively. One of the
most challenging factors in multifactorial diseases like
schizophrenia is the father's job.
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In this research, the most jobs are farmers (11.5%),
followed by: employees (10%), transportation (8.5%),
construction workers (5.8%), and metalworkers
(4.9%). Most mothers (89.3%) were housewives, and
only 3.3% were employed (26).

Aquino et al. studies conducted in Brazil in 2006-2009
showed that the disease was more common in children
whose parents had a first-degree correlation history. In
addition, cleft lip and palate were more common in
men than women. Among the risk factors, only
smoking was observed (21).

Cheshmi et al. conducted a study in 2014-2020 with a
statistical population of 723 people, of whom 323 had
cleft lip and palate abnormalities. A total of 171
children (53%) in the case group and 204 (51%)
children in the control group were girls. Based on the
results, 42 (13%) mothers of children with cleft lip and
palate and 28 (7%) control mothers reported a history
of miscarriage or abortion. Also, 119 (36%) mothers
of children with cleft lip and palate and 93 (23%)
mothers who witnessed consanguineous marriages
reported. Examining mothers' medical records showed
that 36 (11%) mothers of children with OFC and 32
(8%) control mothers suffered from at least one
systemic disorder. Drug treatment during pregnancy
was reported by 122 (38%) case mothers and 124
(31%) control mothers. The results showed that out of
92 (29%) mothers of children with cleft lip and palate,
88 (22%) mothers in the control group experienced
complications during pregnancy. According to the
results, the correlation between the birth of a child with
the cleft lip and palate group and the sex of the child
(OR=1.081, CI=0.45-1.80) Drug wuse during
pregnancy (OR=1.351, CI=0.99-1.85), and a history
of a systemic disorder (OR=1.44, CI=0.87-2.38) was
not significant (P>0.05) (27).

Yoshida et al. Conducted a study in 2011-2014 with a
statistical population of 98,787 children, of which 69
(0.07%) with cleft lip alone, 113 (0.11%) with cleft lip
and palate, and 52 (0.05). %) were diagnosed with
cleft palate within one month after birth. Considering
the total result of oral cleft, statistically significant
estimates of relative risk ratios (RR) for multivitamin
intake before pregnancy (RR=1.71, CI=1.06-2.7) and
during the first trimester (RR=2 .37 CI=1.8-3) was
diagnosed. The results showed that the association
between multivitamin intake after the first trimester
was insignificant (RR=1.34, CI=0.59-3.01). Also,
intake of maternal micronutrients through food was
not associated with oral clefts in children.
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Taking multivitamin supplements shortly before
fertilization or during the first trimester of pregnancy is
associated with increased cleft lip and palate at birth.
Pregnant women and those planning to become
pregnant should be aware of the potential dangers of
multivitamin supplements (22).

Altoé et al. conducted a study in 2012-2014 with a
statistical population of 878 out of 150 people with cleft
lip and palate. The results showed that passive smoking,
obesity, exposure to ionizing radiation, and antibiotics
were associated with cleft lip and palate. The use of folic
acid and analgesics were identified as preventive
factors. The father's low level of education was
considered a risk factor, while race/black was a
preventive factor. However, these variables were not
relevant in multivariate analysis (24).

Taghavi et al., in a study from 2005 to 2010 with a
statistical population of 600 people, 300 of whom had
anomalies; showed that low maternal age OR=1.06;
confidence interval 95%; CI=0.007-0.074,
socioeconomic status OR=0.36; confidence interval
957; CI=0.15-0.87, systemic maternal disease
OR=0.36; confidence interval 95%; CI1 =0.15-0.87, and
maternal smoking OR=0.61; confidence interval 0.95%;
CI=0.43-0.87, increased the risk of anomalies. There
was a significant difference in iron and folic acid intake
during pregnancy compared to the case and control
groups. In assessing the risk of oral cleft palate, non-
folic acid supplementation, maternal age, systemic
diseases, and smoking should be considered risk factors
(25).

Nahas et al. conducted a study in 2012-2016 with a
statistical population of 233 people, 133 of whom
included anomalies. Cleft lip and palate were slightly
higher among men (51.9%). Family marriages
accounted for 36.1% of the cases. 21.8% of the sample
had first-degree relatives, and 24.8% had second-degree
relatives born with cleft lip and palate. There were only
7 cases (0.05%) of cleft palate syndrome. Use of
anticonvulsant drugs OR=10.73; confidence interval
95%; p=0.049, use of retinoic acid p=0.049; CI=0.95;
OR=4.75, no consumption of folic acid p=0.00,
CI=0.95; OR=28.23, smoking P=0.046; CI=0.95;
OR=2, there was no association with maternal alcohol
consumption or maternal diabetes p=0.65 (20).
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Ali and Hamid (2016-2017, n=244), of whom 144 had
anomalies, presented the following results. Low level
of education (p=0.001), no folic acid supplementation
(p=0.003, CI=0.6-1; PV=0.014; OR=0.2) family
history of gap (p=0.014, CI=4.68-7.26; PV=0.01;
OR=6) and low socioeconomic status (PV=0.042) had
a significant relationship with cleft lip and palate.
According to the results of multivariate analysis,
maternal education was the most important factor,
followed by folic acid supplementation (28).

Karina et al., in a study in 2014-2018 with a statistical
population of 604 people, 91 of whom had cleft lip and
palate abnormalities, showed that the correlation
between maternal age and types of cleft lip and palate
is P=0.628. There is no significant relationship
between maternal age and any type of cleft lip and
palate, while there is a relationship between the
father's age and types of cleft lip and palate P=0.950,
which indicates a non-significant correlation between
the father's age and any type of cleft lip and palate. The
relationship between maternal age and cleft lip and
palate based on the age of the father group shows that
there are no significant results for each of the paternal
age groups, with a value of p=0.743 for the age of the
young father; p=0.072 for the ideal age of the father,
and p=0.448 for paternal age. The next statics shows
the correlation between the father's age and the types
of cleft lip and palate based on the age of the mother
group. For the age group of young and ideal mothers,
their p-value did not show a significant correlation
(value p=0.393 for young maternal age and value
p=0.941 for ideal mother age). The age of the elderly
mother group shows a significant result with a value
of p=0.045. Cleft palate occurs in infants born to an
elderly mother (over 35 years old) (30).

In 1995-2015, Francisco et al. conducted a study with
a statistical population of 266 people, 133 of whom
had cleft anomalies. According to statistically
significant factors related to parents, the probability of
having a child with cleft lip and palate decreases per
year of increasing maternal age (odds ratio = 0.903),
and the likelihood of having a child with cleft lip and
palate increases per unit body mass index (kg / m2)
(odds ratio = 1.14). In the child's birth date, for each
unit of mass (kg) increase, the probability of cleft lip
and palate in the child decreases (odds ratio = 0.435).
In this study, only maternal body mass index and
maternal age showed statistical differences in the risk
of having a gap child.
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In the initial pediatric data, the cleft lip and palate group
had a higher chance of being underweight at birth, but
no correlation was found between head length and
circumference (29).

Alrasheedi et al.,, in a study in 2016-2020 with a
statistical population of 62088 with 99 abnormalities,
showed that of males with mild cleft lip and palate
(56.6%), 20 (20.2%) were the first child of the family,
and 14 (14.1%) were the last (> 6) child. A quarter of
children (26; 26.3%) were born with low birth weight
(<2.5 kg), and 7 (7.1%) with a birth weight over 4 kg.
The three children were premature and were born in the
seventh month. Most reported risk factors among
children include father smoking (50.5%), maternal
smoking during pregnancy (45.5%), no folic acid
supplementation during pregnancy (36.4%), history of
previous abortions (31.3%), multivitamin deficiency
during pregnancy (26.3%), gestational diabetes (11.1%)
and irregular follow-up of pregnancy (25.3%). Family
history of congenital anomalies and epilepsy were the
least reported factors (8.1% and 2%, respectively).
Regarding parental factors, kinship among parents of 60
children (60.6%) was reported. Forty couples (40.4%)
had a first-degree, and 20 couples (20.2%) had second-
degree relatives (23).

Liu et al. (2014-202, n=1319), including 213 cases,
showed that the probability of cleft lip and palate
increased with exposure to heat from cooking (adjusted
odds ratio 4.1.1 CI=1.2-4.5, 95%, OR=2.4) smoking
(Cl=1.3-2.5, 95%, OR=1.8) was related. Women who
are exposed to cooking (Cl=0.6-1.4, 95%, OR=0.9)
compared to women who are not exposed to smoke.
Children of women who were exposed to smoke were
characterized by 1, 2, 3>4 smoke exposure (CI=0.6-1.8,
95% OR=1.1), (OR=1.4, CI=0.8-2.4, 95%), (CI=1-3.2,
95% OR=1.8), (Cl=1.6-7.4, OR=3.4%, 95%) were
associated, which show a clear trend, respectively.
Therefore, it is concluded that exposure to smoke from

burning coal and cigarettes causes cleft lip and palate in
children (32).

Discussion

Cleft lip and palate are the most common congenital
malformation of the head and neck (33). The overall
prevalence for live births with cleft lip and palate is 1.42
per 1000 live births (34). Although its rate varies among
different ethnic groups, its highest rate has been reported
in Asia (35) and its lowest rate in Africa (36). These
people have speech, hearing, and nutrition problems and
suffer from social and psychological issues with age
37).
Mod Med Lab J
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Cleft lip and palate is a multifactorial disorder due to
genetic factors, triggers of cleft lip and palate
syndrome, nutrition, smoking, alcohol consumption,
nationality, geographical location, drug use,
pesticides, folic acid deficiency, and low birth weight

(38, 39).

Consanguineous marriage

Consanguineous marriage is a marriage in which the
couple has a family relationship and has a common
grandparent. In different societies, including Iran,
intermarriage, especially among third-degree relatives
(such as cousins), is not only common but also
desirable. A study in Iran showed that about 38% of
marriages occur between relatives. Due to the genetic
commonalities of relatives, their children are more
likely to develop autosomal recessive diseases (40). A
study of children born in Zahedan hospitals over an
11-year period showed that among infants whose
parents had hospital records, among infants whose
parents had a hospital record, infants born in
consanguineous marriages were about 4.5 times more
likely to develop cleft lip and palate than infants born
out of wedlock. About 82% of babies born with cleft
lip or palate are born in consanguineous marriages
(21). Kinship is considered an essential factor in
autosomal recessive diseases. It has also been
associated with congenital anomalies such as
hydrocephalus, polydactyly, and CLP. The risk of
congenital diseases in people born to first-degree
consanguineous parents is higher than in non-

consanguineous marriages (41).

Genetics

Congenital malformations are among the critical
factors associated with mortality (42), hospitalization,
and community disability, and approximately 3% of
live births suffer from such malformations. Genetic
factors, consanguineous marriage, drugs, and drug
abuse are the most critical risk factors for congenital
anomalies. The higher the proportion of common
genes, the greater the risk of developing the disease.
The proportion of common genes in third-degree
relatives is about one-eighth (43). Genetic etiology has
been available for many years to show that evidence
from twin studies and segregation analysis confirms
the genetic role in CL/P etiology. The risk of cleft lip
and palate is higher when there is a positive family
history, and the probability of having an infected child

increases by 3 to 5 percent (44).
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Moreover, the possibility of complications in the next
child in parents who have a child with cleft lip and palate
is 40% more (44).

Smoking

Parental smoking has been considered an essential
determinant of developmental disorders (45). The
effects of father smoking have a more negligible effect
on the gap (46). Studies have shown a weak but
significant association between maternal smoking and
cleft palate. The aim of this study was to evaluate the
relationship between active maternal smoking during
pregnancy and childbirth with cleft lip and palate
(especially in the first trimester of pregnancy) (43).
However, we did not really see the effect of maternal
smoking on the risk of gaps because the frequency of
maternal smoking was very low, and smoking is often
not culturally accepted by women in Iran. Smoking
mothers also reduce their smoking rate after becoming
aware of pregnancy (44). On the other hand, new studies
have shown that smoking is definitely associated with
cleft palate and increases its risk from 4 per 10,000 live
births to 96 to 128 per 10,000 live births. For the first
time, it was observed that children born to mothers who
smoked during pregnancy had a larger cleft lip and
palate ratio than mothers who did not smoke during
pregnancy (46). Raut et al. (2019) reported that among
11 modifiable risk factors, including maternal age,
alcohol consumption, folic acid supplementation,
obesity, maternal education, diabetes, and fever,
maternal smoking has the highest impact on CL/P (47).

Smoke from cooking

Indoor air pollution of solid fuels (coal or biomass) is a
significant health threat. More than 70% of Chinese
households rely on solid fuel for cooking and home
heating (32). Combining coal and biomass inside the
house produces significant amounts of toxic pollutants,
including particulate matter, which is three times higher
in rural homes (46). The results showed that exposure to
cooking smoke was associated with congenital
anomalies (48). This is the first study to report an
association between home cooking with an open flame
and a non-syndromic cleft. The probability of having a
child with cleft lip and palate is almost 50% higher in
mothers who are exposed to indoor cook smoke (48).

Taking medicine and cleft lip and palate

Taking medication during pregnancy is known to
potentially not increase the risk of cleft lip and palate in
children.

Mod Med Lab J



However, the independent analysis of drugs used by
mothers during pregnancy was beyond our capacity.
Our research shows that the most common
medications used by mothers of children with cleft lip
and palate during pregnancy include anti-stress drugs,
abortion drugs, antibiotics, and some painkillers such
as nonsteroidal anti-inflammatory drugs. Moreover,
various studies (31, 49, 50) on the increased risk of
cleft lip and palate following drug treatment are
contradictory. We believe that it is not statistically
reliable to report an absolute opinion for all drug
classes, and it is recommended that each drug category
be evaluated separately. The results of studies
assessing the effect of a particular drug on the
increased risk of cleft lip and palate are likely to be
more conclusive.

Alcohol consumption

Maternal alcohol consumption during pregnancy can
adversely affect the fetus. In addition, it can lead to a
wide range of physical, behavioral, and neurological
disabilities. The pattern and severity of these effects
depend on the dose, time, pattern, and duration of
alcohol use. It should be noted that the degree of
vulnerability of different cells to alcohol varies from
cell to cell. Animal studies have shown that alcohol
exposure disrupts the cranial nerve cells and
embryonic stem cells throughout the developmental
stages of the fetus. In this study, it has been shown that
the effect of alcohol depends on the amount of alcohol
consumption (51). Growth defects due to alcohol
exposure, including brain abnormalities, dysfunction
of the central nervous system, and deficiency of
developing organs and procedures of the growing
body, have been observed. Maternal alcohol
consumption has been reported to be associated with
an increased risk of cleft lip and palate. In addition, it
has been shown that children of mothers who drink
alcohol are more likely to have cleft lip and palate than
women who did not drink alcohol during pregnancy
(52).

Multivitamin and folic acid

There is a relationship between taking multivitamin
supplements during pregnancy and increasing the
incidence of cleft lip and palate. In particular,
compared to not taking supplements, taking before
pregnancy confirmation or taking during the first
trimester of pregnancy doubled the relative risk of cleft
lip and palate.
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This association was significant even after adjusting for
maternal factors and taking certain medications during
pregnancy, although consumption after 12 weeks could
not detect any significant association with oral cleft
palate (22). In addition, in another study, not taking a
multivitamin was associated with an increase in cleft
palate and cleft lip and palate (28). A previous maternal
multivitamin meta-analysis reported adverse outcomes
in a group of 13,680 women with 1,418 cleft lip and
palate children and the association between pre-
pregnancy multivitamin intake and cleft lip and palate
(53).

Social and economic factors

According to a study conducted by Kraples et al., low
socioeconomic status and low education of the mother
seem to be risk factors for having a child with oral clefts
(54, 55). Low socioeconomic status should be considered
a risk factor because it can indicate parents' health and
lifestyle. People with low education smoke more, have an
unhealthy diet, and receive fewer nutrients. Lifestyle
factors, combined with occupational activities and genetic
background, play a role in cleft lip and palate (25).

Conclusion

In this study, 13 manuscripts were reviewed, and
various factors were evaluated. The results showed a
correlation between consanguineous marriage, genetics,
smoking, no consumption of folic acid, increasing
maternal age, poverty, and low education. Indeed, the
higher the proportion of common genes, the greater the
risk of developing the disease. Genetic etiology showed
that evidence from twin studies and segregation analysis
confirms the genetic role in CL/P etiology.
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