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ABSTRACT

Background: Previous systematic reviews indicate that there is an increased prevalence of caries
in cleft patients in comparison to their healthy control group.To date, the prevalence of caries
between unilateral cleft lip and palate (UCLP) and bilateral cleft lip and palate (BCLP) has not
been quantitatively evaluated. This review aims to include published studies that examined caries
prevalence in patients with UCLP and BCLP to find out whether a quantitative difference exists
in caries experience among them.

Materials and Methods: Medline/PubMed, Scopus, and EBSCOhost databases were searched
from inception to November 2021.The protocol was registered with PROSPERO registration
no. CRD2021292425. Prevalence-based studies that evaluated caries experience using the
decayed—missing—filled teeth (DMFT) index in the permanent dentition or dmft in case of primary
dentition in patients with UCLP or BCLP were included in the analysis with the outcome given in
mean and standard deviation. Meta-analysis was performed using a random effect model through
a forest plot. An adapted version of the Newcastle—Ottawa Scale for cross-sectional studies was
modified to assess the quality of included studies.

Results: Three studies were included in the review. The difference in caries prevalence was
statistically significant in the permanent and primary dentition which were evaluated using DMFT
and dmft scores with P = 0.0l and P = 0.03, respectively. Forest plot values were obtained for
permanent dentition (DMFT) and primary dentition (dmft), 0.57 (95% confidence interval [CI]:
1.03-0.11) and 0.36 (95% CI:0.69-0.03), respectively.The result of the meta-analysis indicates that
patients with BCLP have higher caries prevalence.

Conclusion: The outcome of the study indicates a higher occurrence of caries in patients with
BCLP than UCLP in both permanent and primary dentition.
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INTRODUCTION

A common congenital abnormality that is seen in
approximately 1 in 700 live births is cleft lip and
palate (CLP).!Y Cleft lip in association with the palate
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is twice as common as either cleft lip or palate alone.
These malformations alter the middle third of the
face to varying extents. They may occur in isolation,
for example in nonsyndromic patients, or can be part
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of a group of abnormalities such as in syndromic
cases.[!

The anatomical and physiological variations such as
tooth malposition, nasal septum deviation, or stenosis
of the nasal vestibule in the maxillary sections put
patients with CLP at an increased risk of oral diseases.
In addition, the probability of caries intensifies as
patients with CLP are unable to maintain oral hygiene
due to the inability to eliminate soft foods consumed
during surgical and orthodontic treatment.!>?)

The most common oral health concern in patients
with CLP 1is dental caries. Prevention and early
detection are paramount for the multidisciplinary
management of patients with CLP.* Prevalence of
dental caries and caries experience is depicted using
the decayed, missing, and filled teeth (DMFT) index
that numerically describes the prevalence of past and
present caries and is calculated by totaling the number
of decayed (D), missing due to caries (M), filled (F),
and teeth (T). Caries experience in the permanent
dentition is denoted by upper case letters (DMFT)
and lower case letters are used to represent caries
experience in the primary dentition (dmft)."! Zhu
et al.B discovered a greater occurrence of caries in
patients with CLP than those with cleft lips with/
without alveolus.®! It is well documented in the
literature that higher plaque levels and caries rates
are seen in the maxillary anterior teeth.>¢7** This
may be attributed to difficulty in brushing, lack of
flexibility of the surgically corrected lip, limited
access to teeth located within the cleft structure, and
the patient’s anxiety about brushing around the cleft
area. The scarcity of guidance that caregivers receive
on nutrition and oral hygiene may also lead to higher
caries rates.!) Caregivers of children affected with
CLP often consider dental care to be less important
than medical and surgical care.”® The high expense of
dental treatment and the fact that many CLP patients
must travel far distances for treatment further limit
their access to dental care. It has been postulated that
the structure of the cleft region, surgery and surgical
scar tissues, limited movement of the lips, and enamel
defects interfere with the maintenance of adequate
oral hygiene in patients with CLP."”!

Literature has found high caries prevalence due to
poor oral hygienel'™" in children with CLP compared
to healthy children of the same age, in disparity to
the outcome of studies conducted by Moura et al. and
Parapanisiou ez al.'>"* These inconsistencies have been

linked to factors such as the limited sample size and wide
age range, the lack of a control group, and the inability
to differentiate between the various types of cleft.
Despite multiple investigations, there is scarce literature
on how site-specificity in patients with CLP influences
caries prevalence.”! Antonarakis et al. 2013 performed
a systematic review with meta-analysis to analyze the
prevalence of caries in nonsyndromic patients with
cleft lip and/or palate and concluded that nonsyndromic
patients with CLP tend to have higher caries prevalence,
both in the permanent and the deciduous dentition, in
comparison with matched non-CLP controls.Y Worth
et al. 2017 did another meta-analysis to determine if
individuals with an orofacial cleft were at a higher risk
of caries. The study concluded that people with cleft
lip and/or palate had greater caries prevalence, both
in the primary and permanent dentition.! In addition,
Hasslof and Twetman conducted a systematic analysis
in 2007 that included case—control studies but could
not reach a conclusive decision about the association of
CLP with caries prevalence.!'!

This revised review will provide an overview of the
latest research in this field and also give a complete
re-appraisal of previous literature. The goal of the
present article was to include published studies that
examined caries prevalence in patients with unilateral
CLP (UCLP) and bilateral CLP (BCLP) to find out
whether there exists a quantitative difference in
caries experience among them. To the best of our
knowledge, no prior attempt has been made to conduct
a meta-analysis to assess the difference in caries
prevalence between patients with UCLP and BCLP.

MATERIALS AND METHODS

Using the established Preferred Reporting Items for
Systematic Reviews and Meta-Analysis checklist,!'!
the systematic review protocol was framed [Refer to
Supplementary Table 1].

Utilizing the population, intervention, comparison,
and outcomes framework of systematic review,
the review question was formulated that
defines the population (nonsyndromic CLP
patients), intervention (recording DMFT index),
comparison (nonsyndromic UCLP and BCLP
patients), and outcome (DMFT score).

The formulated research question was “Is caries
prevalence site-specific in patients with CLP?” The
review protocol was registered on PROSPERO with
registration number CRD2021292425.
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Eligibility criteria

Strict inclusion criteria were set to identify relevant
articles from the database. The identification
and filtering of articles were performed by two
examiners (S. S. and A. G.). Full text of relevant
articles was obtained and independently screened
by both reviewers. Inclusion criteria were based on
studies that described different types of clefts, only
considered nonsyndromic UCLP and BCLP patients,
included either permanent or primary dentition or
both, and reported data in the form of DMFT/dmft
score for different types of clefts in the form of mean
and standard deviation (SD). Only articles published
in English from inception to November 2021 were
considered. Exclusion criteria were based on the
elimination of studies that did not describe the type
of cleft, studies that evaluated syndromic UCLP and
BCLP patients, and studies that did not categorize
data individually for each cleft type rather results were
given in terms of cleft and noncleft groups. Studies,
in which the aim did not match the aim of the review
and studies with the presence of any confounding
factor that interfered with the outcome were also
excluded. Case reports, letters, short communications,
case series, and reviews were eliminated.

Outcome assessed

Caries experience was assessed using the DMFT
index in permanent dentition or dmft in the case of
deciduous dentition in patients with UCLP and BCLP.
The outcome was given in mean and SD.

Information sources and search

To identify relevant articles that met the specified
inclusion criteria, a MEDLINE/PubMed, Scopus,
and EBSCOhost search were carried out. Manual
screening and selection of studies were also done
through references to selected studies. The search was
implemented by two examiners (J. W. and S. S.) in
November 2021. MeSH (Medical Subject Headings)
was paired with “AND” and “OR” to establish a
database ([cleft lip palate]) AND [caries prevalence]).
Titles and abstracts were first screened against the
inclusion and exclusion criteria. Full texts were
independently obtained and evaluated for the second
screening by the two researchers (S. S. and J. W.).
Any discrepancies were resolved by a craniofacial
research expert (P. B.). Figure 1 depicts a flowchart of
the process of selection of included studies.

Data collection process and data items
Table 1 shows data extraction from the included
studies that were performed by two reviewers

independently (J. W. and S. S.) under the following
headings: Author and year, sample size, age group,
types of clefts, results, and conclusion. A modified
Newcastle—Ottawa Scale (NOS) was applied to
evaluate the risk of bias.

Quality assessment of included studies

For quality assessment of cross-sectional studies for
the systematic review, the Newcastle—Ottawa Scale
was adapted. This scale has been adapted from the
Newecastle—Ottawa Quality Assessment Scale for
cohort studies.!'"® Table 2 shows a modified version of
the NOS scale which was used to assess study quality.
Each study with established criteria received a grade
of very good, good, satisfactory, or unsatisfactory
based on the number of stars provided for sufficient
methodology. In our analysis, one study was rated as
good and the other two were rated as satisfactory.

Synthesis of findings

The data readings of the study were also tabulated and
a meta-analysis was performed using the forest plot.
Statistics from three studies were analyzed. Depending
on the characteristic of effect size, data from three
included studies were obtained. For each included
study, continuous data were obtained to calculate the
random risk ratio using the Mantel-Haenszel method.
The heterogeneity of the included studies was
investigated by inspecting study characteristics and
using the /> statistic in cases where sufficiently similar
studies were meta-analyzed. The measuring scale
in all the included studies was different, therefore,
meta-analysis utilizes mean difference as effect size.
The calculations included the division of the mean
difference in each study by that study’s SD to create
an index (standardized mean difference). This index
was found to be constant among studies. A funnel plot
of studies with continuous data was plotted to assess
publication bias for both permanent and primary
dentition.

RESULTS

Study selection

The search database yielded a total of 858
articles [Figure 1]. Duplicate studies were removed
and abstracts of the remaining 456 articles
were screened. Of these, 21 articles underwent
screening by reading full-text articles. At the end
of the screening, only three articles that fulfilled
the inclusion criteria were included in the present
analysis. Eleven studies were excluded as data
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Figure 1: Preferred Reporting Items for Systematic Reviews and Meta-Analysis flowchart of included studies. CLP: Cleft lip and

palate.

Table 1: Data extraction was done under the following headings author and year, sample size, age group,

types of clefts, results, and conclusion

Author and year Age group Type of clefts Sample size

Results Conclusion

Hazza'a et al., 4-8 years UCLP and BCLP 98 controls
20110 8—12 years and 98
>12 years clefts
Mutarai et al., 26 months  The cleft group 69 clefts
2008t consisted of children and 69
with cleft lip (15.9%), controls
cleft palate (20.3%),
UCLP (43.5%), and
BCLP (20.3%)
Besseling and 4-6 years Cleft lip and cleft lip 154
Dubois, 200417 11-13 years and alveolus, UCLP,
14-16 years BCLP, and cleft

palate

Although there was a slight increase in the

caries level in the BCLP subjects in both primary
and permanent teeth, this difference was not
statistically significant. However, when the total
sample was considered, it was found that the
caries experience in the BCLP is significantly
higher than in the UCLP in both permanent
(5.96+6.48 vs. 3.42+3.96) and deciduous dentition

Children with oral clefts had a higher

prevalence (DMFT) and severity (DMFT/tooth)

of ECC compared to those without oral clefts.
UCLP patients had a dmft index of 0.62+0.35 and
0.66+0.25 for BCLP patients

Bilateral cleft lip

and palate patients
appear to be at

a higher risk of
caries experience
and poorer in oral
hygiene than those
with UCLP patients
Children with oral
clefts in southern
Thailand had greater
caries experience
when compared with
non-cleft subjects

Vietnamese children
with oral clefts have
a high number of
teeth damaged

by dental caries,
necessitating
specific care for their
oral health

The mean number of caries-affected teeth

for 4—6-year-old children was 9.95, 2.97

for 11—13-year-old children, and 4.93 for
14—16-year-old children, respectively. Children
aged 4 to 6 who had a UCLP and BCLP had
considerably more caries and a higher dmft index
than children of the same age who just had a cleft
lip or a cleft lip and alveolus

BCLP: Bilateral cleft lip and palate, UCLP: Unilateral cleft lip and palate, ECC: Early childhood caries, DMFT: Decayed, Missing, and Filled Teeth

were not given for individual sub-types of clefts
and instead, results represented only cleft and
noncleft groups.B68101219231 Five studies with CLP
patients that did not segregate results among UCLP
and BCLP were also excluded.!'***?” One study

considered only UCLP patients.?®! One study had to
be excluded due to the presence of a confounding
factor, in which the association of caries prevalence
and carbohydrate intake of patients with CLP was
evaluated.!*”!
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Study description

To generate a complete brief approximation of the
difference in caries experience between patients with
UCLP and BCLP, a random effects meta-analysis was
done. Since the studies involved different populations
throughout the world, random effects meta-analysis
was employed to account for variance in caries
prevalence outcomes. For a study to be a part of a
meta-analysis, it must give an account of the sample
size and mean dmft/DMFT for each group, and either
the SD, standard error (SE), SE of difference, or
P value. Meta-analysis was conducted using Revman
5.3. The analysis involved studies comparing patients
with UCLP and BCLP patient groups in terms of
caries prevalence for both permanent and primary
dentition.

Characteristics of included studies

The data for included studies were extracted from
the included studies under the following headings:
author and year, sample size, age group, types of
clefts, results, and conclusion. The data from the
included studies were collected in the age group
ranging from 4 to 16 years. It was unclear among
included studies whether any surgical intervention,
prior dental treatment, or any follow-up was taken

into consideration before recording DMFT. All
the studies concluded that patients with BCLP
were more susceptible to caries than patients with
UCLP'[9,16,17]

Synthesis of results

Figures 2a and b show forest plot illustrations of
random effect meta-analysis of included studies
for the primary dentition (dmft) and permanent
dentition (DMFT), respectively. In the current
analysis, the standard mean difference obtained for
primary teeth in mixed dentition was 0.36 (95%
confidence interval [CI]: 0.69-0.03) and for
permanent dentition was 0.57 (95% CI: 1.03-0.11).
The variation was statistically significant for caries
experience in the permanent dentition evaluated
using a DMFT score with a P = 0.01 and moderate
statistical heterogeneity among included studies
with (2-34%, P < 0.05). On the other hand, the
difference was also statistically significant in
primary teeth with mixed dentition using dmft with
a P = 0.03 and no statistical heterogeneity among
included studies with (-0%, P < 0.05). The result
of the meta-analysis indicates that patients with
BCLP have higher caries prevalence. The funnel plot

Table 2: Assessment of study quality using a modified version of the Newcastle—Ottawa Scale created for

cross-sectional studies

Author Selection Comparability Outcome Quality
cross-sectional studies Maximum 5 stars Maximum 2 stars Maximum 3 stars score
Hazza et al., 20119 b 8. 8.0 ¢ * . 8.0.¢ 8-Good
Mutarai et al., 2008!"® . 8. 8. ¢ * * 6-Satisfactory
Besseling et al., 200407 * * *k * % 6-Satisfactory
unilateral bilateral Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Besseling etal 2004(11 1o 13Y)DMFT ~ 7.87 342 15 7.14 426 7 18.0% 0.191:0.71,1.09) +

Besseling et al 2004(14-16Y)DMFT 74 364 15 8265 3 111%  -0.16[140,1.08) =

Haza etal 2011(12 Y above) DMFT 585 405 20 905 719 18 269%  -054[1.19,0.10) -

Hazza et al 2011(4-8 y DMFT) 044 037 20 1 1 16 241%  -1.17[-1.89,-045) -

Hazza et al 2011(8-12 Y)DMFT 1.09 122 12 227 161 12 198% -0.80[-1.63,0.04] By

Total (95% CI) 82 56 100.0%  -0.57[-1.03,-0.11] ¢

Heterogeneity: Tau*= 0.09; Chi*= 6.10, df= 4 (P= 0.19); F=34% _130 #5 é 110

Test for overall effect Z= 2.44 (P=0.01)

bilateral unilateral

dest for overall effect Z=2.14 (P = 0.03)

unilateral blilateral Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Besseling etal 2004(4-6Y) 1214 55 43 135 579 16 33.0% -0.24[0.82,0.34) -
Haza etal. 2011(4-8Y) 355 416 20 575 458 16 24.4% -0.49[1.16,0.17] -
Hazza etal.2011 (8-12Y) 222 243 12 518 428 12 155% -0.82[1.66, 0.02) ==
Mutarai etal 2008(26 months) 062 035 30 066 025 14 271% -0.12-0.76,0.51) -
Total (95% CI) 105 58 100.0%  -0.36[-0.69,-0.03] ¢
Heterogeneity: Tau*= 0.00; Chi*= 2.02, df= 3 (P = 0.57); F= 0% t— t 3

Bilateral Unilateral

Figure 2: (a) Forest plot for permanent dentition (decayed, missing, and filled teeth [DMFT]), (b) Forest plot for deciduous dentition
(DMFT). DMFT: Decayed, missing, and filled teeth, Cl: Confidence interval, SD: Standard deviation.

-Dental Research Journal / 2023




Gupta, et al.: Caries prevalence in cleft patients

as per Supplementary Figures 1 and 2 was visually
symmetrical suggesting a lack of publication bias.

DISCUSSION

This study focused on the difference in caries
prevalence among patients with UCLP and BCLP. So
far, such a segregated analysis has not been performed
and highlights an area of focus for health promotion
and disease prevention activities for cleft patients.
The findings of this meta-analysis show that patients
with BCLP have higher dmft and DMFT scores than
patients with UCLP. This could be associated with
the massive envelopment of anatomical structures in
clefts.?%

Past craniofacial research has already established a
link between higher caries prevalence in cleft patients
than noncleft.!!356810.142024311 Similarly, our literature
search revealed studies that showed that higher caries
prevalence was associated with BCLP. Up until now,
however, this evidence was inconclusive. Previous
theories stated that the predisposition of patients
with CLP to acquire caries is a consequence of
poor oral health. Reasons given for this included (1)
Deficiency in flexibility caused by invasive lip repair
and (2) The structure of the cleft causing discomfort
while brushing that poses a challenge in maintaining
good oral hygiene.'! Furthermore, crowding, a
higher frequency of supernumerary teeth, and an
underdeveloped maxilla with arch space deficiency
make brushing and flossing more challenging
and effective cleaning of the teeth by the tongue
and saliva. In past studies and in our findings, no
statistically significant association between gender
and caries experience has been shown."!?!

Another paramount factor is food impaction
commonly seen in patients with CLP, as food tends
to escape through the nose and regurgitate into the
oral cavity. This tends to increase the risk of caries
development as substrates for cariogenic bacteria
are present in the mouth more frequently and for
longer periods.>**! Enamel hypoplasia, which has
shown to be of higher prevalence in CLP patients.”
Socioeconomic status is an additional factor associated
with increased caries prevalence in patients with CLP.
Cleft patients born into low socioeconomic status or
those born in low-and middle-income countries with
low access to specialized cleft care exhibit increased
caries prevalence. Attention must be given to the
issue of health inequities.?**? Oral health 1Q of the

primary caregivers may also explain higher caries
rates; parents may feed their children snacks high
in added sugars to console them to be empathetic in
light of the CLP.* Furthermore, patients with CLP
tend to retort to mocking at school as a result of their
dental malposition by showing less interest in their
oral hygiene.l

The findings of the conducted meta-analysis point
toward the site-specific nature of caries prevalence in
patients with CLP which draws attention to the need
for routine dental checkups. Previous literature reports
a higher incidence of UCLP than BCLP, however,
caries prevalence is higher in BCLP due to reasons
previously discussed.?3*  Although the overall
incidence of bilateral BCLP is less, its negative impact
on oral hygiene, the increased caries prevalence,
and the negative effect on quality of life should not
be neglected. Therefore, it is paramount to focus
on future cleft care initiatives and research on-site
specificity of caries prevalence in CLP patients.

Limitations

However, there were a few limitations of this study.
First, the population group and type of dentition
compared were heterogeneous. This could affect the
outcome as the occurrence of caries maybe more in
a particular type of population. Caries prevalence
also is dictated by the type of dentition, for example,
bottle feeding and inability to maintain proper hygiene
might result in higher caries prevalence in deciduous
dentition in comparison to permanent. The second
limitation can be that the review is based on only
three articles due to a lack of literature that provides
the proper result concerning different types of clefts.
This also indicates the scope for further randomized
controlled trials that involve data on both UCLP and
BCLP patients.

CONCLUSION

The outcome of the study indicates that there is a
higher occurrence of caries in patients with BCLP
than UCLP in both permanent and primary dentition.
From the findings of the study, one can state that
caries prevalence in patients with CLP is site-specific.
Therefore, there is a need for special care and attention
in CLP patients to maintain good oral hygiene and
prevent the decay of teeth at a young age.

Financial support and sponsorship

Nil.

Dental Research Journal / 2023-




Gupta, et al.: Caries prevalence in cleft patients

Conflicts of interest

The authors of this manuscript declare that they have
no conflicts of interest, real or perceived, financial or
nonfinancial in this article.

REFERENCES

10.

11.

12.

13.

14.

15.

16.

Worth V, Perry R, Ireland T, Wills AK, Sandy J, Ness A. Are
people with an orofacial cleft at a higher risk of dental caries? A
systematic review and meta-analysis. Br Dent J 2017;223:37-47.
Cheng LL, Moor SL, Ho CT. Predisposing factors to dental caries
in children with cleft lip and palate: A review and strategies for
early prevention. Cleft Palate Craniofac J 2007;44:67-72.
Freitas AB, de Barros LM, Fiorini JE, Boriollo MF, Moreira AN,
Magalhdes CS. Caries experience in a sample of adolescents
and young adults with cleft lip and palate in Brazil. Cleft Palate
Craniofac J 2013;50:187-91.

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.

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.

Sundell AL, Nilsson AK, Ullbro C, Twetman S, Marcusson A.
Caries prevalence and enamel defects in 5- and 10-year-old
children with cleft lip and/or palate: A case-control study. Acta
Odontol Scand 2016;74:90-5.

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.
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.

Hazza’a AM, Rawashdeh MA, Al-Nimri K, Al Habashneh R.
Dental and oral hygiene status in Jordanian children with cleft
lip and palate: A comparison between unilateral and bilateral
clefts. Int J Dent Hyg 2011;9:30-6.

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.

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

Moura AM, André M, Lopez MT, Dias RB. Prevalence of
caries in Brazilian children with cleft lip and/or palate, aged 6
to 36 months. Braz Oral Res 2013;27:336-41.

Parapanisiou V, Gizani S, Makou M, Papagiannoulis L. Oral
health status and behaviour of Greek patients with cleft lip and
palate. Eur Arch Paediatr Dent 2009;10:85-9.

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;17:313-9.

Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA
Group. Preferred reporting items for systematic reviews and
meta-analyses: The PRISMA statement. BMJ 2009;339:b2535.
Mutarai T, Ritthagol W, Hunsrisakhun J. Factors influencing
early childhood caries of cleft lip and/or palate children aged

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

18 to 36 months in Southern Thailand. Cleft Palate Craniofac J
2008;45:468-72.

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.

Herzog R, AlvareZ-Pasquin MJ, Diaz C, Del Barrio JL,
Estrada JM, Gil A. Are healthcare workers’ intentions to
vaccinate related to their knowledge, beliefs and attitudes? A
systematic review. BMC Public Health 2013;13:154.

Britton KF, Welbury RR. Dental caries prevalence in children
with cleft lip/palate aged between 6 months and 6 years in the
West of Scotland. Eur Arch Paediatr Dent 2010;11:236-41.
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 J 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.

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

Kirchberg A, Treide A, Hemprich A. Investigation of caries
prevalence in children with cleft lip, alveolus, and palate.
J Craniomaxillofac Surg 2004;32:216-9.

Ahluwalia M, Brailsford SR, Tarelli E, Gilbert SC, Clark DT,
Barnard K, ez al. Dental caries, oral hygiene, and oral clearance in
children with craniofacial disorders. J Dent Res 2004;83:175-9.
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.

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.

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

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.
Allam GG, Sobeh IA. Caries experience varies in Egyptian
children with different combinations of cleft lip and palate and
is related to carbohydrate intake between meals. Cleft Palate
Craniofac J 2021;58:414-8.

Ankola AV, Nagesh L, Hegde P, Karibasappa GN. Primary
dentition status and treatment needs of children with cleft lip
and/or palate. J Indian Soc Pedod Prev Dent 2005;23:80-2.
Tannure PN, Oliveira CA, Maia LC, Vieira AR, Granjeiro JM,
Costa Mde C. Prevalence of dental anomalies in nonsyndromic
individuals with cleft lip and palate: A systematic review and
meta-analysis. Cleft Palate Craniofac J 2012;49:194-200.
Reisine ST, Psoter W. Socioeconomic status and selected
behavioral determinants as risk factors for dental caries. J Dent
Educ 2001;65:1009-16.

Yilmaz HN, Ozbilen EO, Ustiin T. The prevalence of cleft lip
and palate patients: A single-center experience for 17 years. Turk
J Orthod 2019;32:139-44.

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

-Dental Research Journal / 2023




Supplementary Table 1: Preferred Reporting Items for Systematic Reviews and Meta-Analyses checklist

table

Section and topic

Item
number

Checklist item

Location where
item is reported

Title

Title

Identify the report as a systematic review
Abstract

Abstract

See the PRISMA 2020 for Abstracts checklist

Introduction

Rationale
Objectives

Describe the rationale for the review in the context of existing knowledge
Provide an explicit statement of the objective (s) or question (s) the review addresses

Methods

Eligibility criteria

Information sources

Search strategy

Selection process

Data collection process

Data items

Study risk of bias
assessment

Effect measures

Synthesis methods

Reporting bias
assessment
Certainty assessment

10a

10b

13a

13b

13c

13d

13e

13f

Specify the inclusion and exclusion criteria for the review and how studies were
grouped for the syntheses

Specify all databases, registers, websites, organizations, reference lists, and other
sources searched or consulted to identify studies. Specify the date when each
source was last searched or consulted

Present the full search strategies for all databases, registers, and websites, including
any filters and limits used

Specify the methods used to decide whether a study met the inclusion criteria
of the review, including how many reviewers screened each record and each
report retrieved, whether they worked independently, and if applicable, details of
automation tools used in the process

Specify the methods used to collect data from reports, including how many reviewers
collected data from each report, whether they worked independently, any processes
for obtaining or confirming data from study investigators, and if applicable, details of
automation tools used in the process.

List and define all outcomes for which data were sought. Specify whether all results
that were compatible with each outcome domain in each study were sought (e.g.,

for all measures, time points, and analyses), and if not, the methods used to decide
which results to collect

List and define all other variables for which data were sought (e.g., participant and
intervention characteristics and funding sources). Describe any assumptions made
about any missing or unclear information

Specify the methods used to assess the risk of bias in the included studies, including
details of the tool (s) used, how many reviewers assessed each study and whether
they worked independently, and if applicable, details of automation tools used in the
process

Specify for each outcome the effect measure (s) (e.g., risk ratio and mean difference)
used in the synthesis or presentation of results

Describe the processes used to decide which studies were eligible for each
synthesis (e.g., tabulating the study intervention characteristics and comparing
against the planned groups for each synthesis [item #5])

Describe any methods required to prepare the data for presentation or synthesis,
such as handling of missing summary statistics, or data conversions

Describe any methods used to tabulate or visually display the results of individual
studies and syntheses

Describe any methods used to synthesize results and provide a rationale for the
choice (s). If meta-analysis was performed, describe the model (s), method (s)
to identify the presence and extent of statistical heterogeneity, and software
package (s) used

Describe any methods used to explore possible causes of heterogeneity among
study results (e.g., subgroup analysis and meta-regression)

Describe any sensitivity analyses conducted to assess the robustness of the
synthesized results

Describe any methods used to assess the risk of bias due to missing results in a
synthesis (arising from reporting biases)

Describe any methods used to assess certainty (or confidence) in the body of
evidence for an outcome

3 and Table 1

3 and Table 1

Table 2

Contd...



Supplementary Table 1: Contd...

Section and topic Item Checklist item Location where
number item is reported
Results
Study selection 16a Describe the results of the search and selection process, from the number of records 3
identified in the search to the number of studies included in the review, ideally using
a flow diagram
16b Cite studies that might appear to meet the inclusion criteria, but which were 3,5
excluded, and explain why they were excluded
Study characteristics 17 Cite each included study and present its characteristics 7
Risk of bias in studies 18 Present assessments of risk of bias for each included study 5 and Table 2
Results of individual 19 For all outcomes, present, for each study: (a) Summary statistics for each 4 and Table 1
studies group (where appropriate) and (b) An effect estimate and its precision (e.g.,
confidence/credible interval), ideally using structured tables or plots
Results of syntheses 20a For each synthesis, briefly summarize the characteristics and risk of bias among 4 and Table 1
contributing studies
20b Present results of all statistical syntheses conducted. If meta-analysis was done, 5
present for each the summary estimate and its precision (e.g., confidence/credible
interval) and measures of statistical heterogeneity. If comparing groups, describe the
direction of the effect
20c Present results of all investigations of possible causes of heterogeneity among study 5
results
20d Present results of all sensitivity analyses conducted to assess the robustness of the 5
synthesized results
Reporting biases 21 Present assessments of risk of bias due to missing results (arising from reporting 5
biases) for each synthesis assessed
Certainty of evidence 22 Present assessments of certainty (or confidence) in the body of evidence for each 5
outcome assessed
Discussion
Discussion 23a Provide a general interpretation of the results in the context of other evidence 6
23b Discuss any limitations of the evidence included in the review 6
23c Discuss any limitations of the review processes used 6
23d Discuss the implications of the results for practice, policy, and future research 6
Other information
Registration and 24a Provide registration information for the review, including register name and 2
protocol registration number, or state that the review was not registered
24b Indicate where the review protocol can be accessed, or state that a protocol was not 2
prepared
24c Describe and explain any amendments to information provided at registration or in 2
the protocol
Support 25 Describe sources of financial or non-financial support for the review, and the role of 6
the funders or sponsors in the review
Competing interests 26 Declare any competing interests of review authors 7
Availability of data, 27 Report which of the following are publicly available and where they can be found: NA

code and other
materials

Template data collection forms; data extracted from included studies; data used for
all analyses; analytic code; any other materials used in the review

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: An updated guideline for reporting
systematic reviews. BMJ 2021;372:n71. For more information, visit: http://www.prisma-statement.org/. NA: Not available
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Supplementary Figure 1: Funnel plot for permanent
dentition (decayed, missing, and filled teeth). SMD: 0.57
(95% Cl: 1.03t0 0.11).
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Supplementary Figure 2: Funnel plot for deciduous
dentition (decayed, missing, and filled teeth). SMD: 0.36
(95% CI: 0.69 to 0.03).



