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In this study, we sought to determine the 
association between environmental factors and 
nonsyndromic cleft of the lip and/or palate (NSCLP) 
to understand the etiology of the disease. A total of 
200 NSCLP cases and 327 controls were recruited at 
the Maternal and Child Health Hospital of Xuzhou 
City. We conducted face-to-face interviews with the 
mothers of both cases and controls. The factors 
increasing the risk of NSCLP were a positive family 
history [odds ratio (OR)=56.74], pesticide exposure 
(OR=8.90), and indoor decoration pollution (OR= 
4.32). On the other hand, the factors decreasing the 
risk of NSCLP were a high education level (OR=0.22) 
and supplementation of folic acid (OR=0.23) and 
multivitamins (OR=0.16). Positive family history, 
pesticide exposure, and indoor decoration 
pollution are associated with the risk of NSCLP. In 
contrast, high education level and folic acid and 
multivitamin supplementation are protective 
factors against NSCLP.  

Clefts of the lip and/or palate (CLPs) are among 
the most common birth defects worldwide. The 
global incidence of CLP is approximately 1 in 700[1]. 
Persons with CLP may experience problems with 
feeding, speaking, hearing, and social integration, 
which may reduce their quality of life. CLP may also 
result in increased mortality and morbidity. CLP is 
becoming an important public health and social 
problem. 

CLP is divided into cleft lip with or without cleft 
palate (CL/P) and cleft palate only (CPO). 
Approximately 70% of CL/P cases and 50% of CPO 
cases occur as isolated defects with no other 
apparent cognitive or structural abnormalities, and 
are termed nonsyndromic CLP (NSCLP). Because the 

etiology of NSCLP is complicated with both genetic 
and environmental contributions, it is difficult to 
identify specific etiologic factors. Several potential 
risk factors have been studied; however, no strong 
risk factor has yet been identified[2].  

Chinese newborns present a relatively high birth 
prevalence of NSCLP[3]. Because higher rates of 
NSCLP were observed in China, more studies need to 
be conducted. However, most epidemiological 
studies on NSCLP derive from studies carried out in 
Western countries. Recently, a case-control study 
was conducted in eastern Guangdong[4], a province 
in southern China. Because populations in different 
areas may be exposed to different environmental 
factors, environmental factors that increase the risk 
of NSCLP in other regions must be identified.  

Xuzhou is a city in Jiangsu Province, China, 
located in the southeast of the North China Plain. 
NSCLP is also a great public health concern in this 
region. The environment, biology, personal behavior, 
and lifestyle pattern in the region are different from 
those in eastern Guangdong. Therefore, the 
environmental risk factors for NSCLP may also be 
different between the two regions. It is important to 
disclose the etiology of this disease in this region, 
and to design protocols based on dealing with 
environmental factors.  

To identify the environmental risk factors for 
NSCLP, we carried out a case-control study to 
determine the relation between environmental 
factors and NSCLP. The results of this study will help 
in better understanding NSCLP and in laying a solid 
foundation for the prevention of NSCLP in Xuzhou. 

The hospital-based case-control study was 
performed at the Maternal and Child Health Hospital 
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NSCLP, which is similar to the results of other 
previous studies[5]. As a genetic disease, subjects 
with NSCLP are more prone to be born in families 
with a positive history. A positive family history of 
NSCLP implies the very strong role of genetic factors 
in NSCLP. More considerable interest needs to be 
developed to identify the genes contributing to the 
etiology of NSCLP.  

In this study, we found a significant association 
between pesticide exposure and NSCLP, in line with 
other studies. A recent study showed that the 
herbicide trifluralin was associated with CLP risk[6]. 
To better understand the relation between pesticide 
exposure and NSCLP, evaluating multiple routes of 
maternal exposure and individual genetic 
susceptibility should be considered in future studies.  

The study indicated that maternal exposure 
to indoor decoration may confer an increased risk of 
giving birth to an infant with NSCLP. No data about 
the association between indoor decoration  
pollution and NSCLP have been reported previously. 
Housing renovation has become a new source of 
indoor environmental pollution, which may be a 
threat to health, especially for fetuses and children. 
A study has reported the association between  
indoor renovation and congenital heart disease[7].  
It is necessary to gain insight into the specific  
effects of indoor decoration pollution on the risk for 
NSCLP.  

Our study showed that a high education level 
was a protective factor against NSCLP. The data 
indicated that parents with a low education level 
tended to smoke more and had less healthy diets 
than those with higher education levels. Therefore, a 
low education level seemed to be a risk factor for 
NSCLP[4]. This study confirmed the relation between 
maternal education and NSCLP.  

The potential preventive effects of folic acid 
supplementation on NSCLP are similar to those in 
other studies[8]. Li et al. showed a reduced risk for 
CL/P among women who had used periconceptional 
folic acid in a northern rural region of China[8]. Our 
study also found a reduction of the risk of NSCLP 
with multivitamin supplementation. In a 
meta-analysis, multivitamin use reduced the birth 
prevalence of CLP by 25%[9]. Therefore, use of 
multivitamin supplements in early pregnancy has 
been linked to a decreased risk of CLP. However, 
multivitamins in the absence of folic acid showed a 
weakly protective effect[10]. Therefore, it is suggested 
that the preventive effects of multivitamins 

on NSCLP may benefit from folic acid supplementation.  
The study was aimed at examining the 

environmental risk factors for NSCLP in Xuzhou, 
China. Positive family history, pesticide exposure, 
and indoor decoration pollution are among the risk 
factors associated with NSCLP. High education level 
and supplementation of folic acid and multivitamins 
play a beneficial role in reducing the prevalence of 
NSCLP. This research will help set up targeted 
measures based on dealing with environmental 
factors. 
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