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Abstract
Purpose: The aims of this study were to investigate whether

there were different caries levels in 3- to 6-year-old Chinese chil-
dren who had a cleft lip compared to those with a cleft lip/palate.
The goal also was to evaluate parental attitudes toward the feed-
ing habits and oral health care for their children.

Methods: A cross-sectional study was carried out through a den-
tal examination of a sample of children and a questionnaire to
their parents. A sample of 104 3- to 6-year-old children (66 boys
and 38 girls) with cleft lip, cleft palate or both were selected from
those receiving pre-surgical treatment. Each child was examined
and a short questionnaire was given to parents of the children. The
form included questions about infant feeding practices, frequency
consumption of specific drinks and, children’s toothbrushing fre-
quency.

Results: One hundred and four children were examined. Sev-
enty-five percent had some caries experience and rampant caries
was present in 26%. Children with cleft palate had a higher preva-
lence of rampant caries (30%) compared to those with cleft lip
(12%). A multivariate analysis yielded feeding practices and
mother’s education as the variables significantly associated with
caries and rampant caries.

Conclusions: The results of this study show that:
1. Children with a cleft lip/palate have higher levels of den-

tal caries compared to those with a cleft lip alone;
2. The two most important factors for dental caries were:

a.whether the child had been bottle-fed and;
b.the educational attainment level of the mother.

(Pediatr Dent 23: 431-434,2001)

Facial clefts rank among the most common congenital mal-
formations. In China, the prevalence is nearly one in
1,000 live births. Children who have a cleft lip and pal-

ate often experience feeding, speech and swallowing problems
as well as poorer dental health.1-3

A number of dental caries epidemiological studies of chil-
dren with cleft lip and cleft palate do not incorporate control
groups.4-6  The few studies that do have control groups show
that dental caries levels are higher in children with clefts7-9

(Table 1).

John and Dixon (1984)8 reported on a group of American
children with clefts who ranged in age from 18 months to 4
years. Carious lesions in the incisors occurred significantly more
often than they did in children with other craniofacial defects.
In Scandinavia, Dahllof et al (1989)9 similarly reported a sig-
nificantly greater number of decayed and filled surfaces at the
age of 5.5 years in 49 children with clefts compared to a con-
trol group of 49 children without clefts.

Children with clefts are usually to be treated surgically at
an early age to improve appearance and functions and to main-
tain space for the developing dentition.10,11 In China, parents
may have to pay all or part of the cost and many children do
not receive treatment because of the expensive fees. In 1999,
The Smile Train, an international children’s charity and me-
dial education organization, announced a Sino-U.S. strategy
to help provide care for children with cleft lips and palates
whose parents could not afford the costs of treatment. The
scheme makes it possible for children with clefts who have a
deprived background to receive treatment free of charge in their
community by Chinese surgeons. Treatment is aimed at im-
proving both function and aesthetics. However, the program
is focused on surgical care for patients with clefts and includes
less emphasis on more general oral health care. However, out-
come or success of treatment, especially orthodontic treatment,
may depend on good dental health.

No data are currently available on the prevalence of dental
caries in the primary dentition in children with clefts in Main-
land China (Table 1).  In general, there is also relatively little
information on the experience of dental caries in preschool
children per se, but in the few published studies the caries preva-
lence estimates range from 64% to 79%, with mean dmft values
between 3.2 and 4.6 for 3- to 6-year-old Chinese preschool
children.12-14

The aims of this study were: 1. to investigate whether there
were different caries levels in 3- to 6-year-old Chinese children
who had a cleft lip compared to those with a cleft lip/palate;
and 2. to evaluate parental attitudes toward feeding habits and
oral health care for children.
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Methods
The cross-sectional study was car-
ried out through a dental
examination of a sample of children
and a questionnaire to their parents.

The sample

All 3- to 6-year-old children were
referred to a specialist unit, the de-
partment of Oral Maxillofacial
Surgery, College and Hospital of
Stomatology, at Wuhan University,

from the Smile Train initiative. A sample of 104 3- to 6-year-
old children (66 boys and 38 girls) with cleft lip, cleft palate
or both participated in the study, with no family refusing to
participate.  All those included had cleft lip, cleft palate or both
without any other systemic complications. All were undergo-
ing pre-surgical treatment. Each child was examined while
seated in a dental chair with optimum illumination. Clefts were
categorized into one of the following two types: 1) cleft lip alone
(CL); 2) cleft palate, with or without cleft lip (CP). The num-
ber of cleft palate without lip involvement was too small for
analysis.

Questionnaire

A short questionnaire was given to parents of the children. The
form included questions about infant feeding practices, fre-
quency consumption of specific drinks and, children’s
toothbrushing frequency. The level of educational attainment
by the mother was used as a proxy measure for socio-economic
status.

Dental examinations

All teeth were examined for dental caries using WHO criteria
(1997). Rampant caries was defined as two or more carious la-
bial or palatal surfaces of the upper primary incisors. There were
two calibrated examiners (MD and HJ). Cohen’s kappa val-
ues for agreement between examiners was 0.84. Children were
examined in the department clinic using dental lights, plane
mirror and explorers. No dental radiographs were taken.

The data were recorded on data collection forms, and then
transferred to SPSS software for analysis. Chi-square and stu-
dent t-test was applied to compare frequencies and dmft data,

 Student t-test * p<0.05

Type  n Prevalence % Rampant caries %  dt mt  ft dmft

Cleft lip 25  68% 12% 2.6 0.1 0.0 2.7 ±2.5

Cleft palate 79  77% 30% 3.7 0.1 0.3 4.1 ±3.8 *

All 104  75% 26% 3.4 0.1 0.2 3.7 ±3.3

Table 2. Caries Experience According to Cleft Types

X 2 test ** P<0.01 * P<0.05

With caries With rampant
Variable n n% caries n%

Age (years)

3-4 51 37 73% 10 20%

5-6 53 41 77% 17 32%

Gender

Male 66 48 73% 16 24.2%

Female 38 30 79% 11 29%

Method of feeding

Breast 36 22 61%* 4 11%**

Bottle 68 56 79% 23 34%

Beverages, juices with sugar

< 2 times / day 46 36 78% 12 26%

= 2 times/day 58 42 72% 15 26%

Frequency of brushing

None/ occasionally  49 35 78% 13 27%

= 1 daily 55 43 71% 14 26%

Education of mothers

Low 80 55 69%* 17 21%

High 24 20 83% 10 42%

Table 3. Number and Percentage of Children with Caries
Experience and Patterns of Diseases in Relation to Feeding
Practices, Oral Hygiene Habits and Education of Mothers

Table 1. Studies of the Caries Experience of Children with Cleft Lip and Palate

Study Age (years) Prevalence Control Age (years)Prevalence
Author Location group n dmft/DMFT  group n dmft/DMFT

Lausterstein et al (1964)15 USA 285 8.5±2.1 300 9±2

Stephen et al (1979)16 UK 57 5.1±1.6 34 4.7±0.1

Johnsen et al (1984)9 USA 41 1.5-4.0 23 1.5-4.0

Dahllof et al (1989)8 Sweden 49  5-6  78.0% 7.00±8.5 49  5-6  61% 3.90±5.1

Bokhout et al (1997)10 Holland 81 2.5  19.0% 0.59±1.4 77  2.5  6.5%0.11±0.54

Paul et al (1998)6 UK 114 3-18  46.5% 2.30±5.1 —

Turner et al (1998)5 Russia 89 5-9  94.0% 7.31±1.7 —

Lin et al (1999)4 Taiwan, China 123 2  15.4% 0.67±1.7 —

Du et al (2000) – present study China 104 3-6  75.0% 3.70±3.3 —
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respectively. Logistic regression was undertaken for the multi-
variate analysis between caries prevalence and variables were
used, the level of at significance was tested by Wald tests in
logistic regression. The level of statistical significance for all tests
was set by p<0.05.

Results
Results are summarised in Table 2, 3 and 4. The sample of 104
children ages ranged from 3 to 6 years old and, included 66
boys and 38 girls. Of the total, 25 children had a cleft lip, and
79 had a cleft palate with or without cleft lip.

 Caries experience is summarised in Table 2.  Of the total,
75% had some caries experience and 68% of the 25 with a cleft
lip and 77% of the 79 cleft palate did as well. Rampant caries
was seen in 26% of all the children, but children with cleft
palate had a higher prevalence of rampant caries (30%) com-
pared to those with cleft lip (12%). On average, 3.7 teeth per
child were affected by caries. Those with cleft lip (2.7) had a
lower average compared to cleft palate (4.1) (Table 1). More
than 90% of the dmft score was made up of decayed teeth (dt),
only 7% of which were filled teeth (ft) and 3% of which were
missing teeth (mt). Boys and girls had a similar mean dmft score
(dmft = 3.6). However, only dmft reached statistical signifi-
cance at the 5% level between cleft lip children compared to
cleft palate children (Table 2).

Experience of caries and rampant caries is shown in Table
3 in relation to age and gender. It is also considered in relation
to feeding practices, frequency of beverages and toothbrushing
and education of the mother. There was little difference in ei-
ther caries experience or rampant caries in relation to age or
gender.

Of the 104 questionnaires completed, 66 children (65%)
were reported to have been bottle-fed, while the remaining 36
(35%) children had been breast-fed. Rampant caries was found
in 23 children, with a prevalence of 34% in bottle-fed children

with clefts, compared with 4 breast-fed children (11%). The
comparison between groups was statistically significant
(P<0.01) ( Table 3).

Fifty-three percent of the children were reported to have
brushed at least once a day. The frequency of brushing did not
show differences in the caries experience that were statistically
significant when tested (Table 3). The relationship between the
frequency of beverages and juices with sugar was not statisti-
cally significant.

Mothers of 80 (77%) of the children examined had received
8 or less years of education (primary and secondary school edu-
cation); 24 (33%) had spent more than 8 years in education
(high school or university education). The study showed that
the mothers who had achieved a higher level of educational
attainment were more likely to bottle-feed.

The following variables were entered into multiple logistic
regression analysis: age, gender, feeding practices, mother’s
education, frequency of beverages, juices with sugar and tooth-
brushing and types of clefts, with presence of caries and of
rampant caries as dependent variables (results are shown in
Table 4). Stepwise multiple logistic regression showed that,
when other factors were taken into account, feeding practices
and mother’s education were significant in relation to caries
and rampant caries.

Discussion
There is surprisingly little information on the oral health sta-
tus of children with oral clefts.  Although many clinicians are
aware of the differences between the oral health and feeding
problems between children with a cleft involving the palate,
as to one limited to the lip, the evidence base for these obser-
vations is lacking.

The oral health provision in China varies considerably, and
the clinical management for oral facial anomalies can involve
considerable resources. Therefore, the availability of a well-
funded program such as the Smile Train is to be welcomed.
The program was aimed at families in poverty, but since the
care needed is difficult to obtain, it is believed that the major-
ity of families in the region who had a child with an oral cleft
would have used the service. Therefore, with such relatively
expensive service it is important that an integrated approach
to dental care provision is implemented.

In the study, children with cleft lip and palate who attended
this program were more likely to come from low socio-eco-
nomic families. This is perhaps due to the fact that more
affluent parents would be seeking care elsewhere. However, in
this area of China this is unlikely. Also, differences in dental
caries between the two social groups may possibly be explained,
in general, by parents with higher educational attainment be-
ing more likely to comply with general nutritional
recommendations and, consequently, restrict consumption of
sucrose-rich foods. However, in this study, children with oral
clefts did not differ significantly in frequency of beverages, fruits
of sugar more than 2 times a day or less.

It is also known from parents that the priority of dental care
for children with clefts may be low because of the parents’ fo-
cus on the numerous medical procedures required to correct
the birth defect during their first year of life. Therefore, the
need to identify high-risk groups and to facilitate the integra-
tion of oral hygiene and dental preventive regimens into the
treatment protocol is important.15-16

With caries With rampant caries
Variables P  OR (95%CI) P OR (95%CI)

Feeding practice

 0=bottle 0.008  3.77 0.009 7.43
1=breast (1.42 - 10.04) (1.47 - 16.38)

Education of the mother

 0=low 0.02  3.52 0.03 3.34
1= high (1.63 - 9.76) (1.17 - 9.58)

Beverages, juices with sugar

0= less 2 times / day  0.68  1.23 0.88 0.93
1= 2 times/day or more    (0.44 - 3.47)  (0.35 - 2.43)

Frequency of toothbrushing

0= none/ occasionally  0.16  0.48 0.55 0.74
1= 1 daily   (0.17 - 1.33)   (0.28 - 1.98)

Types of clefts

0=CL 0.56  0.72 0.15 0.36
1=CP (0.23 - 2.23) (0.09 - 1.43)

Table 4.  Logistic Regression: P Values, Odds Ratios and
 95% Confidence Intervals for the Association Between
Caries Experience and Patterns of Disease with Variables
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Conclusions
 The results from the present study show that:
1. Those children with a cleft lip/palate have higher levels of

dental caries compared to those with a cleft lip alone;
2. The two most important factors for dental caries were:

a. whether the child had been bottle-fed and;
b. the educational attainment level of the mother.

It is not possible to be certain whether mothers of children
with cleft palate are more likely to bottle feed or to know
whether the possible feeding difficulties (real or perceived) ex-
perienced by mothers with children who have a cleft palate
account for the tendency to bottle feed. This area of research
requires further investigation.

Acknowledgements
The authors wish to thank all the children and parents who
participated in this study and the school authorities who helped
in the administration. In addition, the generous sponsorship
of the Sino-British Fellowship Trust is acknowledged.

References
1. Zschieschack B, Grabowski R. The influence of caries of the

deciduous teeth upon development of the dentition in pa-
tients with cleft lip, jaw and palate. J Orofac Orthop
60(3):215-224, 1999.

2. Schultes G, Gaggl A, Karcher H. Comparison of periodon-
tal disease in patients with clefts of palate and patients with
unilateral clefts of lip, palate, and alveolus. Cleft Palate
Craniofac J 36(4):322-327, 1999.

3. Gaggl A, Schultes G, Karcher H, Mossbock R. Periodontal
disease in patients with cleft palate and patients with unilat-
eral and bilateral clefts of lip, palate, and alveolus. J
Periodontol 70(2):171-178, 1999.

4. Lin YT, Tsai CL. Caries prevalence and bottle-feeding prac-
tices in 2-year-old children with cleft lip, cleft palate, or both
in Taiwan . Cleft Palate Craniofac J 36(6):522-526, 1999.

5. Turner C, Zagirova AF, Frolova LE, Courts FJ, Williams
WN. Oral health status of Russian children with unilateral
cleft lip and palate. Cleft Palate Craniofac J 35(6):489-494,
1998.

6. Paul T, Brandt RS. Oral and dental health status of children
with cleft lip and/or palate. Cleft Palate Craniofac J 35(4):329-
332, 1998.

7. Wong FW, King NM. The oral health of children with
clefts—a review. Cleft Palate Craniofac J 35(3):248-254,
1998.

8. Dahllof G, Ussisoo-Joandi R, Ideberg M, Modeer T. Car-
ies, gingivitis, and dental abnormalities in preschool children
with cleft lip and/or palate. Cleft Palate J 26(3):233-237,
1989.

9. Johnsen DC, Dixon M. Dental caries of primary incisors in
children with cleft lip and palate. Cleft Palate J 21(2):104-
109, 1984.

10. Bokhout B, Hofman FX, van Limbeek J, Kramer GJ, Prahl-
Andersen B. Incidence of dental caries in the primary denti-
tion in children with a cleft lip and/or palate. Caries Res
31(1):8-12, 1997.

11. Bokhout B, Hofman FX, van Limbeek J, Kramer GJ, Prahl-
Andersen B. Increased caries prevalence in 2.5-year-old chil-
dren with cleft lip and/or palate. Eur J Oral Sci 104(5-6):518-
522, 1996.

12. Li Y, Navia JM, Bian JY. Caries experience in deciduous
dentition of rural Chinese children 3-5 years old in relation
to the presence or absence of enamel hypoplasia. Caries Res
30(1):8-15, 1996.

13. Douglass JM, Wei Y, Zhang BX, Tinanoff N. Caries preva-
lence and patterns in 3-6-year-old Beijing children. Commu-
nity Dent Oral Epidemiol 23(5):340-343, 1995.

14. Wei YI, Zhang BX, Li RU. Investigation of caries prevalence
of 514 preschool children in Beijing. Shanghai J Preventive
Med 11(1):19-22, 1991.

15. Lausterstein AM, Mendelsohn M. An analysis of the caries
experience of 285 cleft palate children. Cleft Palate J 1: 314-
319, 1964.

16. Stephen LW, MacFadyen EE. Three years of clinical caries
prevention for cleft palate patients. Br Dent J 143: 111-116,
1977.


