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Abstract

Objective. To determine the prevalence of dental caries and enamel defects in 5- and 10-year-old Swedish children with cleft
lip and/or palate (CL(P)) in comparison to non-cleft controls. Materials and methods. The study group consisted of
139 children with CL(P) (80 subjects aged 5 years and 59 aged 10 years) and 313 age-matched non-cleft controls. All children
were examined by one of two calibrated examiners. Caries was scored according to the International Caries Detection and
Assessment System (ICDAS-II) and enamel defects as presence and frequency of hypoplasia and hypomineralization. Results.
The caries prevalence among the 5-year-old CL(P) children and the non-cleft controls was 36% and 18%, respectively
(p < 0.05). The CL(P) children had higher caries frequency (initial and cavitated lesions) in the primary dentition than their
controls (1.2 vs 0.9; p < 0.05). A significantly higher prevalence of enamel defects was found in CL(P) children of both age
groups and anterior permanent teeth were most commonly affected. Conclusions. Preschool children with cleft lip and/or
palate seem to have more caries in the primary dentition than age-matched non-cleft controls. Enamel defects were more

common in CL(P) children in both age groups.

Key Words: Cleft palate, cleft lip and palate, dental caries, hypomineralization, hypoplasia

Introduction

Cleft lip and/or palate (CL(P)) are fairly common
deformities. The incidence in Sweden is 2/1000 new-
borns [1] and around 150-200 children are born
each year with some form of oral clefts. The man-
agement is a challenge that demands extensive spe-
cialist care, involving multi-disciplinary team from
medicine and dentistry. In addition, children with
CL(P) rarely escape dental complications that can
cause additional suffering and lead to an impaired
oral-health related quality-of-life [2]. It is generally
thought that children with CL(P) have an increased
caries risk and numerous studies from different parts
of the world have shown a higher prevalence of caries
in comparison with a general non-cleft population
[3-10]. However, conflicting results have been
reported by others [11-14] and also comprehensive

reviews have displayed diverging conclusions
[15,16]. The current knowledge on caries prevalence
in Swedish children with CL(P) is sparse, since the
most recent investigation dates back to the mid-80s
[17]. In the light of the global decline in childhood
caries [18] it was thought to be of interest to evaluate
the current burden of caries among children with
CL(P) living in Sweden. In addition, the prevalence
of enamel development disturbances has been
reported to be high in children with CL(P), espe-
cially on incisors located adjacent to the cleft
[19-21]. The aim of the present study was, therefore,
to investigate the caries prevalence and frequency, as
well as enamel alterations, in primary and permanent
teeth of children with CL(P) in comparison to age-
matched non-cleft controls. The null hypothesis was
that no difference in caries prevalence would be
displayed between the two groups.
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Table I. Distribution of different types of clefts in the CL(P)
groups. Values in the table denote the number of subjects and the
percentages are in brackets.

Type of cleft 5-year-olds 10-year-olds

Cleft lip (CL) 18 (22.5) 9 (15.3)
Cleft palate (CP) 12 (15.0) 17 (28.8)
Unilateral cleft lip and palate (UCLP) 37 (46.3) 23 (39.0)
Bilateral cleft lip and palate (BCLP) 13 (16.3) 10 (16.9)
Total CL(P) 80 59

Table II. Distribution of medical conditions in CL(P) and
non-cleft controls. Values in the table denote the number of
subjects and the percentages are in brackets.

Variable CL(P) Control
n = 139 n =313
Asthma 16 (11.5) 22 (7.0)
Heart disease 2 (1.4) 5 (1.6)
Epilepsy 0 (0) 3 (0.9)
Diabetes 0 (0) 1 (0.3)
Attention Deficit/Hyperactivity 2 (1.4) 2 (0.6)
Disorder
Autism 2 (1.4) 1 (0.3)
Pierre Robins sequence 1 (0.7) 0 (0)

Materials and methods

The project had a cross-sectional case-control design
and was approved by the regional ethics committee in
Linképing (Dnr 2011/252-31 and Dnr 2012/304-32).

Study groups

CL(P) group. All 5- and 10-year-old children born
with CL(P) attending two regional cleft centers in
Sweden (Linkdping and Gothenburg) were eligible
and invited to participate. The cleft center in Link6p-
ing is serving the entire south-east region of Sweden
and the center in Gothenburg is serving the south-
western part of the country. Children in the youngest
age group (5-year-olds) were born between October
2006 and December 2008 and children in the older
age group (10-year-olds) were born between Decem-
ber 2001 and December 2003. Parents and their
children received written information about the study,
sent by mail or handed over when they were visiting
the cleft center. Non-responders were re-contacted
per mail and/or per telephone 2—4 weeks after the first
information. In total, 258 children were invited and
139 children (50%) were enrolled and clinically
examined after informed consent. The reasons for
the attrition were (i) no response to the invitation
(n = 82), (ii) declined to consent (n = 35), and (iii) no
cooperation (n = 2). The distribution of the children
according to type of clefts is shown in Table I. Forty-
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four children were adopted from China. The chil-
dren’s medical background is presented in Table II.

Control group. Age-matched children born without
CL(P) were randomly selected from six different
public dental clinics located in the same geographic
regions as the CL(P) group (Jonkoping, Trands and
Mjolby in the southeast region; Boras, Ulricechamn
and Falkoping in the southwest region). The children
were born between January 2002 and December
2003 and January 2007 and December 2008 and
the dental examination was timed with the regular
dental recall visit at the clinics. The parents agreed to
their child’s participation in the study. In total,
313 non-cleft children were examined. In this group,
one child was adopted from China. The children’s
medical background is presented in Table II.

Chinical examination

All children were examined from May 2012 through
January 2014. The examinations were performed at
the children’s local dental clinics or at the cleft centers
in Linkdping or Gothenburg. All children were exam-
ined by one of two pediatric dentists (ALS or AKN)
and the inspections were performed in a fully equipped
dental chair. The caries scoring was preceded by
professional tooth cleaning with rubber cup and pro-
phylactic paste and thorough drying with compressed
air. Caries registrations were made according to Inter-
national Caries Detection and Assessment System
(ICDAS-II) as described by Pitts and Ekstrand [22].
The caries lesions were staged as ‘initial’ ICDAS 1-2),
‘moderate’ (ICDAS 3-4) and ‘extensive’ (ICDAS
5-6). A primary incisive or canine earlier extracted
because of caries was counted as two decayed surfaces
and a primary molar was counted as three. Enamel
alterations, assessed as hypomineralization (including
opacities) or hypoplasia were registered on surface
level in both primary and permanent teeth. Hypomi-
neralization was registered when the enamel had nor-
mal thickness, intact surface and displayed alterations
in enamel translucency of a variable degree. Both
demarcated and diffuse opacity with white, creamy,
yellow or brown color were recorded. Hypoplasia was
recorded when localized reduction in enamel thickness
was present as pits or grooves or when a more extensive
part of the tooth surface was affected. No radiographs
were taken. Before the start of the study, the examiners
were calibrated using the ICDAS-II criteria and the
registrations were validated through a re-examination
of 15 children within a period of 1 month. The intra-
and inter-examiner agreement produced an index of
positive consensus 0.75 (examiner 1), 0.92 (examiner
2) and 0.97, respectively. The corresponding values
for a negative consensus were 0.99 (examiner 1),
1.00 (examiner 2) and 1.00.



92 A. L. Sundell et al.
Outcome measures

The primary end-point was caries prevalence in the
primary and mixed dentition, expressed as a percent-
age. Secondary end-points were caries frequency,
expressed as decayed, missing or filled surfaces in
primary (dmfs) and in permanent teeth (DMES).
Enamel defects were scored as the presence and
frequency of hypoplasia or hypomineralization in pri-
mary and permanent teeth.

Statistical analysis

Descriptive statistics were computed using IBM-
SPSS software (version 20, Chicago, IL). A non-
parametric test was performed to evaluate the differ-
ence between the study and control groups (Mann-
Whitney U-test). The same method was used to
compare mean hypomineralization and hypoplasia
scores between study and control groups. Analysis
of variance (ANOVA) was used to compare caries
prevalence between children with different cleft diag-
nosis as well as to compare caries prevalence in the
study group between children adopted from China
and children born in Sweden. A multivariate logistic
regression analysis with the independent variables:
CL(P), health status and born in China, was per-
formed to determine how these factors contribute to
the frequency of hypomineralization and hypoplasia in
primary and permanent teeth. Level of statistical
significance was set at 5% (p < 0.05).

Power analysis

Based on regional epidemiology, the caries prevalence
among non-cleft children was estimated to vary
around 20-40% in the two age groups. A power
calculation with oo = 0.05 and 3 = 0.2 indicated that
176 patients in each group (case vs control) would be
required in order to detect a 50% difference between
the groups. It was, therefore, decided to increase the
ratio of sample sizes to 1/2 (case vs control), thereby
requiring 133 cases and 266 non-cleft controls.

Results

The distribution concerning age and gender of the
participants in the different groups is presented
in Table III.

S5-year-olds

The caries prevalence was 36% in the CL(P) group
compared to 18% in the non-cleft control group and
this difference was statistically significant. The chil-
dren with CL(P) also had significantly more caries
lesions (d1-6mfs) than those in the control group, as
shown in Table IV. The difference was also significant

Table III. Distribution of gender and age. Values in the table
denote number of subjects.

Variable 5-year-olds 10-year-olds
CL®) Control CL®P) Control

Total 80 144 59 169

Boys 46 77 34 71

Girls 34 67 25 98

Mean age (SD) 5.4 (0.5) 5.2 (0.3) 10.4(0.6) 10.1 (0.3)

Table IV. Caries frequency (mean values and standard deviation,
SD) in 5-year-old children with CL(P) and non-cleft controls.
Decayed missing filled surfaces refers to ICDAS.

Variable CL®P) Control
n = 80 n =144
Mean SD Mean SD P
d1-2mfs 0.6 2.2 0.4 1.8 NS
d3—4mfs 0.7 2.2 0.5 1.9 0.04
d5-6mfs 0.8 2.1 0.5 1.8 0.01
d1-6mfs 1.2 2.6 0.9 3.2 0.01
ms 0.3 1.3 0.1 0.8 NS
fs 0.2 0.9 0.1 0.4 NS

Statistical method: Mann-Whitney U-test.
NS = no statistically significant difference.

at the dentin level (d3-6mfs) and for extensive dentin
lesions (d5-6mfs). The relative proportion of caries
lesions located in primary incisors was 36% in chil-
dren with CL(P) compared to 19% in non-cleft con-
trols. The difference was statistically significant
(p < 0.05).

10-year-olds

In this age group, the caries prevalence in the perma-
nent teeth was 47% in the CL(P) group compared
with 38% in the control group, but this difference was
not statistically significant. The caries scores in pri-
mary and permanent teeth as well as the total mean
values for the mixed dentition are shown in Table V.

When the two age groups were analyzed together
the caries prevalence was 41% in the CL(P) group
compared to 29% in the control group, a difference
that was statistically significant.

Type of clefts and adoption

No significant differences in caries prevalence or
frequency were found between children with different
types of cleft. No difference in caries prevalence or
frequency between children with CL(P) adopted from
China and the rest of the CL(P) children were found.



Table V. Caries frequency (mean values and standard deviation,
SD) in 10-year-old children with CL(P) and non-cleft controls.
Decayed missing filled surfaces refers to ICDAS.
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Table VI. Frequency of primary tooth surfaces with hypominer-
alization and hypoplasia (mean values and standard deviation, SD)
in 5-year-old children with CL(P) and non-cleft controls.

Variable CL®P) Control Primary dentition CL®P) Control
n =59 n =169 n =80 n = 144
Mean SD Mean SD p Mean SD Mean SD p
d1-2mfs 0.6 1.4 0.9 2.1 NS Hypomineralization incisors 0.5 1.0 0.2 0.8 0.00
d3—4mfs 0.7 1.4 0.9 2.2 NS Hypomineralization canines and 0.3 0.8 0.2 0.6 NS
d5-6mfs 0.7 1.4 1.1 2.3 NS molars
d1-6mfs 0.9 15 1.2 26 NS Hypoplasia incisors 0.2 0.6 0.0 0.0 0.00
ms 0 0 0.2 1.2 NS Hypoplasia canines and molars 0.4 1.1 0.1 0.2 0.00
s 0.6 13 0.7 17 NS Total hypomineralization and 1.5 2.0 0.8 1.6 0.00
hypoplasia
D1-2MFS 0.4 0.8 0.4 1.3 NS
D3-4MFS 0.5 1.2 0.4 1.3 NS Statistical method: Mann-Whitney U-test.
NS = No statistically significant difference.
D5-6MFS 0.3 0.7 0.3 1.2 NS
D1-6MFS 0.7 1.4 0.5 1.5 NS
MS 0 0 0 0 NS
FS 0.3 0.6 0.3 1.4 0.04

Statistical method: Mann-Whitney U-test.
NS = No statistically significant difference.

A significant difference (p < 0.05) in total numbers of
primary teeth surfaces with hypomineralization and
also hypomineralization/hypoplasia between CL(P)
adopted from China and the rest of the children
with CL(P) were seen. No such difference was seen
in the permanent dentition. In the multivariate logis-
tic regression analysis, only the independent factor
CL(P) significantly increased (p < 0.05) the risk for
hypomineralization and hypoplasia in primary and
permanent teeth.

Enamel defects

Among the 5-year-olds, the prevalence of hypominer-
alization/hypoplasia was 61% in the CL(P) group
compared to 26% in the non-cleft control group
(p < 0.05). The corresponding values for the
10-year-olds were 75% and 47%, respectively
(p < 0.05). The frequency in relation to the location
within the dentition is detailed in Tables VI and VII.
Enamel defects were by far most common in perma-
nent central incisors, while this pattern was less clear
in the primary dentition.

Discussion

This study was performed to elucidate the caries
burden in two comparatively large samples of age-
defined children with CL(P). We used a comprehen-
sive and validated caries classification system (ICDAS
IT) that provided detailed caries information on initial
and moderate lesions as well as extensive cavities.

Moreover, the inter- and intra-examiner agreement
values were good and thus, the caries scores were
considered as reliable. The results were clear-cut;
5-year-old children with CL(P) had significantly
more caries than the non-cleft controls, while this
was not the case in the mixed dentition of the 10-year-
olds. Thus, the null-hypothesis could only partly be
rejected. The results were in agreement with several
previous studies [16,23,24] but in contrast to others
[12,15,25]. Earlier data suggest that children with
cleft lip and palate have more caries than children
with isolated cleft lip [19,26,27], but this could not be
verified in the present study. It should however be
noted that this study was sub-optimal for this research
question. Five-year-old children with CL(P) had
more caries in the primary teeth than the 10-year-
olds. This was likely explained by the high number of
exfoliated caries-affected anterior teeth in the older
age group. This is the first Swedish study since 1989,
investigating caries frequency in children with CL(P).
At that time, Dahllof et al. [17] reported mean dmfs
values of 7.0 and 3.9 in their cleft and non-cleft
groups. Corresponding ICDAS values in the present
study were 1.2 and 0.9, respectively.

An interesting finding was the high prevalence of
enamel defects among the children with CL(P), with
permanent teeth more affected than primary. The
most common type was more or less demarcated
opacities on permanent anterior teeth, which was in
accordance with previous reports [20,21]. The high
prevalence of hypomineralization and hypoplasia in
anterior permanent teeth may be an esthetical con-
cern and one of many risk factors for caries develop-
ment in children with CL(P) [28].

The present conclusions must, however, be drawn
with some caution since there are a number of factors
that may have influenced the results. First of all, the
high number of non-responders was a concern; 50%
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Table VII. Frequency of permanent tooth surfaces with hypomi-
neralization and hypoplasia (mean values and standard deviation,
SD) in 10-year-old children with CL(P) and non-cleft controls.

Permanent dentition CL®P) Control
n=>59 n =169

Mean SD Mean SD p

Hypomineralization incisors 1.7 20 1.3 2.1 0.01
Hypomineralization molars 0.8 1.4 0.5 1.2 0.03
Hypoplasia incisors 0.4 0.8 0.0 0.1 0.00
Hypoplasia molars 0.1 0.4 0.0 0.1 NS

Total hypomineralization and 3.0 3.0 1.8 2.7 0.00
hypoplasia

Statistical method: Mann-Whitney U-test.
NS = No statistically significant difference.

of the invited children with CL(P) chose to decline to
participate in this study and their level of oral health
remains an open question. The exact reasons for the
low interest to participate are unknown, but many
children with CL(P) have a history of extensive and
long-term treatment needs and one additional exam-
ination could possibly have been perceived as one
too many. Unfortunately, no caries data were avail-
able from the non-responders, so one can only
speculate on the selection bias. The limited atten-
dance made the present investigation slightly under-
powered, especially in 10-year-olds, which made any
sub-grouping on type of clefts or its location less
meaningful. Secondly, medical or neuropsychiatric
conditions were relatively common in the CL(P)
group and several of them, such as asthma and
ADHD, may also impair the oral health [29,30].
Furthermore, 32% of the children with CL(P) were
adopted from China, many of them with special
needs, which also may have affected the results, albeit
no significant difference in caries prevalence was
found between adopted and non-adopted children
in this study. Thirdly, no radiographs were taken
and, with visual-tactile caries detection only, the
true caries prevalence is clearly under-estimated.
For example, in 5-year-old Swedish children, a ‘gain’
of 1.2 proximal caries lesions for primary molars was
found when bite-wings were added to the clinical
examination [31]. The use of radiographs in caries
surveys is controversial and should not be used unless
the children clearly benefit from the examination. In
this context, children with CL(P) are exposed to
frequent radiographic examinations and this was
the main reason to refrain from additional radio-
graphs. Nevertheless, the potential caries under-
scoring of proximal caries was most likely of similar
magnitude in both the CL(P) and non-cleft group or
possibly even somewhat higher in the CL(P) group.

The finding that the children with CL(P) did not
have a higher caries prevalence or frequency in their

permanent teeth in comparison to non-cleft controls
was comforting and inspiring, being a result of regular
and comprehensive preventive care. Otherwise, it is
well established that high caries levels in the primary
dentition are related to an increased caries risk in the
permanent dentition [32]. Furthermore, caries treat-
ment in young ages can cause dental fear and behavior
management problems [33]. This can jeopardize the
orthodontic treatment frequently needed in CL(P)
children. In any case, our present findings reinforce
the fact that preventive care should be introduced in
pediatric and dental healthcare at an early age and a
pediatric dentist responsible for oral health should be
included in the cleft team.

Conclusion

Within the limitations of the present study, it was
shown that children with CL(P) displayed more caries
in the primary dentition than age-matched non-cleft
controls. This difference was however not apparent in
the mixed and young permanent dentition. Likewise,
enamel defects were more frequent in CL(P) children,
especially in anterior permanent teeth. Consequently,
pre-school children with CL(P) are at risk for caries
development and in need of additional professional
preventive care in young age.

Acknowledgments

The authors would like to express their appreciation
to the children, their parents and the staff at the
dental clinics for their participation in this study.
The study was supported by grants from FORSS
Medical Research Council of Southeast Sweden,
The Futurum Academy of Health and Care Jonkdping
County Council, The Swedish Dental Association and
the Swedish Society of Paediatric Dentistry.

Declaration of interest: The authors report no
conflicts of interest. The authors alone are responsible
for the content and writing of the paper.

References

[1] Hagberg C, Larson O, Milerad ]. Incidence of cleft lip and
palate and risks of additional malformations. Cleft Palate
Craniofac J 1998;35:40-5.

[2] Antonarakis GS, Patel RN, Tompson B. Oral health-related

quality of life in non-syndromic cleft lip and/or palate patients:

A systematic review. Community Dent Health 2013;30:189—

95.

Bokhout B, Hofman FX, van Limbeek J, Kramer GJ,

Prahl-Andersen B. Increased caries prevalence in 2.5-year-

old children with cleft lip and/or palate. Eur J Oral Sci 1996;

104:518-22.

3

[}


http://www.ncbi.nlm.nih.gov/pubmed/9482222?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9482222?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24151795?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24151795?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24151795?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9021319?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9021319?dopt=Abstract

(4]

(5]

(6]

(7]

(8]

[9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

Kirchberg A, Treide A, Hemprich A. Investigation of caries
prevalence in children with cleft lip, alveolus, and palate.
J Craniomaxillofac Surg 2004;32:216-19.

Al-Wahadni A, Alhaija EA, Al-Omari MA. Oral disease status
of a sample of Jordanian people ages 10 to 28 with cleft lip and
palate. Cleft Palate Craniofac J 2005;42:304-8.

Stec-Slonicz M, Szczepanska J, Hirschfelder U. Comparison
of caries prevalence in two populations of cleft patients. Cleft
Palate Craniofac J 2007;44:532-7.

Al-Dajani M. Comparison of dental caries prevalence in
patients with cleft lip and/or palate and their sibling controls.
Cleft Palate Craniofac J 2009;46:529-31.

Zhu WC, Xiao J, Liu Y, Wu J, Li JY. Caries experience in
individuals with cleft lip and/or palate in China. Cleft Palate
Craniofac J 2010;47:43-7.

Chopra A, Lakhanpal M, Rao NC, Gupta N, Vashisth S. Oral
health in 4—6 years children with cleft lip/palate: A case control
study. N Am ] Med Sci 2014;6:266-9.

Hewson AR, McNamara CM, Foley TF, Sandy JR. Dental
experience of cleft affected children in the west of Ireland. Int
Dent J 2001;51:73-6.

Paul T, Brandt RS. Oral and dental health status of children
with cleft lip and/or palate. Cleft Palate Craniofac J 1998;35:
329-32.

Lucas VS, Gupta R, Ololade O, Gelbier M, Roberts GJ.
Dental health indices and caries associated microflora in
children with unilateral cleft lip and palate. Cleft Palate
Craniofac J 2000;37:447-52.

Lages EMB, Marcos B, Pordeus IA. Oral health of individuals
with cleft lip, cleft palate, or both. Cleft Palate Craniofac J
2004;41:59-63.

Tannure PN, Costa Mde C, Kiichler EC, Romanos HF,
Granjeiro JM, Vieira AR. Caries experience in individuals
with cleft lip and palate. Pediatr Dent 2012;34:127-31.
Hasslof P, Twetman S. Caries prevalence in children with cleft
lip and palate-a systematic review of case-control studies. Int J
Paediatr Dent 2007;17:313-19.

Antonarakis GS, Palaska PK, Herzog G. Caries prevalence in
non-syndromic patients with cleft lip and/or palate: A meta-
analysis. Caries Res 2013;47:406-13.

Dahlléf G, Ussisoo-Joandi R, Ideberg M, Modéer T. Car-
ies, gingivitis, and dental abnormalities in preschool
children with cleft lip and/or palate. Cleft Palate J 1989;
26:233-7.

Petersen PE, Bourgeois D, Ogawa H, Estupinan-Day S,
Ndiaye C. The global burden of oral diseases and risks to
oral health. Bull World Health Organ 2005;83:661-9.
Chapple JR, Nunn JH. The oral health of children with clefts
of the lip, palate, or both. Cleft Palate Craniofac J 2001;38:
525-8.

(20]

(21]

(22]

(23]

(24]

(25]

(26]

(27]

(28]

(29]

(30]

(31]

(32]

(33]

Caries in CL(P) children 95

Maciel SP, Costa B, Gomide MR. Difference in the preva-
lence of enamel alterations affecting central incisors of chil-
dren with complete unilateral cleft lip and palate. Cleft Palate
Craniofac J 2005;42:392-5.

Gomes AC, Neves LT, Gomide MR. Enamel defects in
maxillary central incisors of infants with unilateral cleft lip.
Cleft Palate Craniofac ] 2009;46:420—4.

Pitts NB, Ekstrand KR. International Caries Detection and
Assessment System (ICDAS) and its International Caries
Classification and Management System (ICCMS) - methods
for staging of the caries process and enabling dentists to
manage caries. Community Dent Oral Epidemiol 2013;41:
41-52.

King NM, Wong WL, Wong HM. Caries experience of
chinese children with cleft lip and palate. Cleft Palate Cra-
niofac J 2013;50:448-55.

Kirchberg A, Makuch A, Hemprich A, Hirsch C. Dental caries
in the primary dentition of german children with cleft lip,
alveolus, and palate. Cleft Palate Craniofac J 2014;51:308-13.
Jindal A, McMeans M, Narayanan S, Rose EK, Jain S,
Marazita ML, et al. Women are more susceptible to caries
but individuals born with clefts are not. Int ] Dent 2011;2011:
454532.

Bian Z, Du M, Bedi R, Holt R, Jin H, Fan M. Caries
experience and oral health behavior in Chinese
children with cleft lip and/or palate. Pediatr Dent 2001;23:
431-4.

Besseling S, Dubois L. The prevalence of caries in children
with a cleft lip and/or palate in Southern Vietnam. Cleft Palate
Craniofac J 2004;41:629-32.

Targino AG, Rosenblatt A, Oliveira AF, Chaves AM,
Santos VE. The relationship of enamel defects and caries:
A cohort study. Oral Dis 2011;17:420-6.

Alaki SM, Ashiry EA, Bakry NS, Baghlaf KK, Bagher SM.
The effects of asthma and asthma medication on dental caries
and salivary characteristics in children. Oral Health Prev Dent
2013;11:113-20.

Blomgqvist M, Ahad S, Fernell E, Ek U, Dahll6f G. Dental
caries in adolescents with attention deficit hyperactivity dis-
order: A population-based follow-up study. Eur J Oral Sci
2011;119:381-5.

Anderson M, Stecksén-Blicks C, Stenlund H, Ranggard L,
Tsilingaridis G, Mejare I. Detection of approximal caries in 5--
year-old Swedish children. Caries Res 2005;39:92-9.

Mejare I, Axelsson S, Dahlén G, Espelid I, Norlund A,
Traneeus S, et al. Caries risk assessment. A systematic review.
Acta Odontol Scand 2014;72:81-91.

Raadal M, Strand GV, Amarante EC, Kvale G. Relationship
between caries prevalence at 5 years of age and dental anxiety
at 10. Eur J Paediatr Dent 2002;3:22-6.


http://www.ncbi.nlm.nih.gov/pubmed/15262251?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15262251?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15865466?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15865466?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15865466?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17760485?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17760485?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20050376?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20050376?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20078202?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20078202?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/25006561?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/25006561?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/25006561?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11569666?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11569666?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9684771?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9684771?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11034026?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11034026?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22583885?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22583885?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17683319?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17683319?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23652859?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23652859?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23652859?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2788042?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2788042?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2788042?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16211157?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16211157?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11522175?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11522175?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16001921?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16001921?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16001921?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19642773?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19642773?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24916677?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24916677?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24916677?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24916677?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24916677?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22376053?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22376053?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23237430?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23237430?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23237430?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21747859?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21747859?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11699170?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11699170?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11699170?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15516166?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15516166?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23534042?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23534042?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21896055?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21896055?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21896055?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15741720?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15741720?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23998481?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12871013?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12871013?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12871013?dopt=Abstract

	Abstract
	Introduction
	Materials and methods
	Study groups
	CL(P) group
	Control group

	Clinical examination
	Outcome measures
	Statistical analysis
	Power analysis

	Results
	5-year-olds
	10-year-olds
	Type of clefts and adoption
	Enamel defects

	Discussion
	Conclusion
	Acknowledgments
	Declaration of interest
	References

