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Abstract: This meta-analysis aimed to analyze the oral health inequalities among special needs
children during 2004-2019 in Asia to reveal the importance and the needs of establishing integrated
and equitable special needs dentistry care system in Indonesia. PubMed, Scopus, Cochrane Library,
Web of Science, and Wiley Online Library were systematically searched for full-text observational
studies published from 1 January 2004, to 15 January 2020, in English in Asia. Studies that included
children under 18 years of age with special needs and compared them to healthy controls were
selected. Study quality was assessed using the Joanna Briggs Institute 2017 Critical Appraisal
Checklist. Risk of bias was assessed using the ROBINS-E tool. The decayed, missing, and filled
permanent teeth (DMFT) index indicated that special needs children who suffer from intellectual
disability or autism spectrum disorder had significantly more caries than normal children (p < 0.001).
The special needs children who had more caries than normal children lived in countries that had a
high average DMFT value among 12 years old children (p < 0.001), and these two variables showed
a positive correlation in nﬁ\-rcgrmsion analysis (p < 0.001). Having an integrated and@uitablc
care system and elevating children’s oral health are important to maintain special needs children’s
oral health.

Keywords: oral health inequity; special needs children; meta-analysis

1. Introduction

Special needs children are individuals under the age of 18 who have either physical or
cognitive disabilities, including intellectual disability (ID), Down Syndrome (DS), autism
spectrum disorder (ASD), cerebral palsy (CF), epilepsy (EP), and attention deficit hyperactiv-
ity disorder (ADHD) [1]. They have oral health problems similar to those of normal children,
such as dental caries, poor oral hygiene, periodontal disease, and malocclusion [2-30].

Children with special needs have congenital developmental disorders that lead to
them experiencing oral health inequality. Open bite and dysphagia usually occur in
children with DS [31] and increased plaque and calculus formation give rise to poor oral
hygiene [32]. In particular, individuals with ASD have poor dietary preferences, behaviors
and specific aversions, bruxism, gingival picking, self-removal of teeth, chewing on hard
items, and repeated regurgitation that may cause tooth avulsion [33] making them more
susceptible to oral health problems [34].

Most children aged less than 7 years need caregivers to assist in maintaining oral
hygiene in daily life. Children with special needs require more assistance even when they
are over seven years of age due to their mental and physical challenges. Some special needs
children learn slowly and often have difficulty understanding others’ behavior and their
own, such as brushing teeth (mental challenges). Some of them have scoliosis, unsteady
gait, or increased limb tone (physical challenges).
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Children in Asia are more likely to have poor oral health if their caregivers have
low-income, have a low educational level, live in rural areas, and have suboptimal access to
quality oral health care. As a result, poor oral health among children reflects social inequity.
Children with special needs show anxiety and uncooperative behavior during dental care
and treatment (behavioral challenges), similar to normal children. Specific communication
skills and sedative equipment to alleviate anxiety and uncooperative behavior are needed.
As a consequence, there is reduced willingness among caregivers and non-trained dentists
to provide oral health care to special needs children, resulting in oral health inequities [35].

Numerous articles have investigated the clinical oral health status of children with
special needs to shed light on their unmet needs. The aim of this study was to provide
evidence-based outcomes through systematic review and meta-analysis. This highlights
the need for an integrated and equitable system for special-needs dentistry in Asia.

2. Materials and Methods
2.1. Data Sources and Searches

This systematic review was conducted and reported according to the Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses (PRISMA) Meta-analysis of Ob-
servational Studies in Epidemiology (MOOSE) reporting guidelines [36-38]. We searched
articles on PubMed (1369), Web of Science (310), Scopus (10), Wiley Online Library
(633), and Cochrane Library (15 present) between 1 January 2004, and 15 January 2020
(Tables S1 and S2) (Supplementary Materials). Search keywords are given in the supple-
mental data (Figures 51-55) (Supplementary Materials). The search included indexed terms
and text words to capture the concept of clinical oral health assessment among children
with special needs in Asia. Full-text research articles with cross-sectional designs published
in English were included. For all the included studies, the participants provided written
assent and parental informed consent.

2.2, Study Selection

We included cross-s@}ional studies that evaluated oral health status by quantitative
measurement using the decayed, missing, and filled permanent teeth (DMFT) index,
oral hygiene index-simplified (OHI-S), plaque index, community periodontal index, and
treatmentneeds (CPITN) index, and gingiva index, in special needs children under 18 years
of age and compared them with normal children. Two investigators (co-first authors)
independently reviewed the title, abstract, and text of the articles. Studies were included
when the kappa score assessed by both reviewers was above 0.91 for the selected study.

2.3. Critical Appraisal of Identified Studies

The appraisal reliability between the two reviewers was calculated using the Statistical
Package for the Social Sciences software version 23.0, for Windows (IBM, New York,
NY, USA). A kappa value above (.91 indicated high reliability. Two reviewers (co-first
authors) appraised inclusion studies with the Joanna Briggs Institute 2017 critical appraisal
checklist for analytical cross-sectional ffudies (Table S3) (Supplementary Materials). The
following eight criteria were used: (1) the criteria for inclusion in the sample were clearly
defined; (2) the study subjects and the setting were described in detail; (3) the exposure
was measured in a valid and reliable way; (4) objective, standard criteria were used to
measure the condition; (5) confounding factors were identified; (6) strategies to deal
with confounding factors were stated; (7) the outcomes were measured in a valid and
reliable way; and (8) appropriate statistical analysis was used. The risk of bias of articles
was appraised using the ROBINS-E tool (University of Bristol, Bristol, UK) (Table 54)
(Supplementary Materials).
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2.4. Data Extraction

The country, disability type, age, sample size, key findings, comments, and mean and
standard deviation of the DMFT index (13 present), plaque index (four present), OHI-S
index (five present), CPITN index (two present), and gingival index (three present) were
extracted from the articles (Tables S5-59) (Supplementary Materials). The accuracy of data
extraction was confirmed by the authors (co-first authors).

2.5. Statistical Analysis

Meta-analyses were conducted using Comprehensive Meta-Analysis Version 2 for Win-
dows (Biostat, NJ, USA). Because both the diagnosis of special needs children and oral health
status assessment have international standards, we believe that all the studies were func-
tionally identical. Thus, we performed a meta-analysis assuming a fixed-effect model [39].
According to the Cochrane Handbook 5, the heterogeneity data could be ignored, and the test
of the null hypothesis is meaningful under the fixed-effect model. Heterogeneity among the
studies was assessed using 12 statistics. We conducted meta-regression and subgroup analyses
of the DMFT index [40]. The subgroup analysis was subsequently stratified by specific dis-
ability types, country, and the worldwide average value of DMFT in 12-year-olds (Figure 56)
(Supplementary Materials). Statistically significant differences in the null hypothesis test was
setat p < 0.05. The meta-regression was conducted by the moderator of the average value of
DMEFT in 12-year-olds (very low = 0.5, low = 1.8, moderate = 3, high = 3.5). Publication bias
was assessed by visually inspecting the funnel plot for a skewed distribution and Egger’s test
(Figure 57) (Supplementary Materials).

3. Results
3.1. Comprehensive Systematic Literature Search

Of the 2105 studies identified, 20 met the inclusion criteria. Sixteen articles were
included in the meta-analysis (Figure 1). We pooled the extracted data and analyzed the
DMFT index (13 studies, 796 special needs children and 880 normal children), plaque index
(four studies, 484 special needs children and 526 normal children), OHL-S index (five studies,
321 special needs children and 384 normal children), CPITN index (two studies, 241 special
needs children and 253 normal children), and gingiva index (three studies, 224 special needs
children and 376 normal children). The ages ranged from 2.6-18 years. Data on oral health
status assessment were available from five countries: Korea (one study), China (two studies),
Thailand (one study), India (eight studies), Pakistan (one study), United Arab Emirates
(three articles), Yemen (one study), Turkey (one study), and Israel (two studies). The types
of disabilities among children with special needs were DS, ASD, ADHD, ID, CF, and EF.
The characteristics of the included studies are summarized in Table 1.

3.2, Pooled Oral Health Status Index Data

We conducted a meta-analysis to compare the oral health status index between chil-
dren with special needs and healthy childifffj The DMFT pooled data indicated that the
standard difference in the means was 0.441 (95% CI: 0.339-0.544, p < 0.001) (Figure 2A) [fBfe
pooled plaque index data indicated that the standard difference in means was 0.158 (95%
Cl: 0.028-0.288, p = 0.017) (Figure 2B). The CPITN index pooled data indicated that the
standard difference in the mean was 1.419 (95% CI: 1.221-1.616, p < 0.001) (Figure ZC).G-_-
OHI-S index pooled data indicated that the standard difference in the means was 0.803 (95%
CI: 0.644-0.962, p < 0.001) (Figure 2D). Th@EIngiva index pooled data indicated that the
standard difference in means was —0.195 (95% Cl: —0.346——0.043, p < 0.001) (Figure 2E).
The publication bias and heterogeneity of the included studies are listed in Table 2. Of the
five indices, the gingiva index showed publication bias. The outcomes of the meta-analysis
revealed that the DMFT, plaque, CPITN, and OHI-S index values were significantly higher

in children with special needs.
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Identification

Records identified through database searching
PubMed, Web of Science, Scopus
Wiley Library, Cochrane Library

(n=2337)

Screening

Eligibility

Included

—

v

Records after duplicates removed

(n=2105)

Records screened
(n=2105)

A J

Full-text articles assessed for
eligibility
(n=62)

Y

Records excluded
(n=2043)

v

Studies included in gualitative
synthesis
(n=20)

h

Studies included in quantitative
synthesis (meta-analysis)
(n=16)

Full-text articles excluded,
with reasons
- Not full article
- Unfit oral health index
- Not written in English
- Adult recruited
- Secondary data
- Not in Asia
(n=40)

Figure 1. The PRISMA flow chart. There were 2337 articles identified from the web database and 2105 articles were left
after duplicate removal. After the article appraisal procedure, 20 articles were left for systematic review, and 16 articles left

for meta-analysis.




oy cuames sty v s ) ) ) Py - .
y oo S oy anpea sfng ey wapp i el o g Sussgy pue e sof e sy PRy wpee 4 <t
S— - P Sy S ki ([ 463 FEA SR P SRIpI I | [ Y PR ARIA] 40§ SR Soa Py w P ] LA Tl p——— o g
- . - " saalg-g N
EREE B} O ks > .. . {mpEapop)
SORTRNRRIpasbt a0 ot L R p— - i eaifiaf s LKA by n
AR P & el i E.:._E (e sond a2 ypns sumpgoed ey e g s eaard ying s wapEE oSy > smwak - asv
= S LT [ (o Lran)
wp 1 Sy Fuog- y
9 g Ta Mo APy [onun s ¢ o POy SAIPI (IS P = pE——— = ﬁ,ﬁzﬂf LU
— " sawad -y M
[P0 U0 SUEPLCUE PU S aA g JO gt ey e du A prys sng, A o so0d pur wonEona apenbo P AP JBISTARICAT (3} AP WP [0 M SE [PRep i FHO LN " swal g i
3 ealz1-£
- " cred e S [0 g e SRR smwal gi-g N
Ao ..%__HH ,v,.L_._w..,._.«ExEm_.z_Ma.\_.L_,ML”._;MH_&:..HEE s pu schy ‘anSuon, g go uammie prun ey e e R ) - ETHO 1A ﬁ.,ﬁu__: s
Ll puE FEE L [[FUEE 0 2P PRZRRIAES B AR APIs M1 S e oy g Srgoopo; evpiad U 10 500d pur SLED B} pey soeiqns e g sawak g1 o L
sEngp A -yl u aswp e | Ay dipson nar s ue st are, O LG ¥’ sawad -2 N o
porusnumanad sof o meap agpes por e cun s syl iy Aprgs s PLOOHALE [543, 18 A el s WAl PR S - " P o ]
. e i g N
e e .EE:H, _A;?hx_f:c__scﬂ.s o dnor® og oo oy parsdues uorn poope el oo [ et NEN_),%E .
i | F " " O £ I wne g e e P 9, Iy 1 . . . r = il
e e} e adyy T p[o-rRi-T [ Apeormeds Suedsned Susn Aprys v P s e e o o ‘wonrsodap snpnopes mead g sy pee seeed pasogs s pgesp o wprg 161 sawad 7 ] ¥ B
oo g {o,gp) sdnod g e aes Suoue pr aw@iy oo se oy fos PO SE[LRAI0 UG RLpIe0> - il e M 2
t{sp 5 gy e o e Ay | sy S “Funpaess P o yoe) o snp sdepad s (epopon ad syl pae sy e sane) panes sdnad g = = e y— =
. sawad zi-n
s s wng — MO it N :
) PSP PR FOvEArl S IR N EA WAL SweNs S0 5 TH arom wpmE (g o iy e g up Sqe mag pue wpE 5y S s ones Euep g ' HIP FHC Pr— e °
Azl i
[P p— - ~sdnof jar w 3 =wadg-g N N
P oneyeq iy (e sswse o) suruogsanb popodas s pesn Apng oy g g prasduen wog eArEso iy pus wpuranbegd B S)Er ST TS PR SAP[RE O HOY 14 LING . P p— T
. 1 smwalyry
e o pur dnad ggy jo afeuand el u s sopeps sy eg dnocil panuen LA STHO T N 5
& ¥ 4 Ayppesey wmp spos uwun vy [eusp pue ey 5 iy po AR WP (1SY = - o Prr— asy
f— . " Hmp :_.xu E__:EE,:_ dopmonea o 1] se0y - o swal 78 N {morh
. . oms 1o ‘el P ‘palmas amaar sagng wado Ao pasoys warpg gy sdnof yog weseg at] oF
reon e s of RGP % widop-pped Seg Depasy of =i pumoy sea upn poopen g dn .,_..__E: gy e pepopornad mesod Apuesguis pey wipry sy = smwakzi-g asy PRI,
. el
L e = LTFTETh N
§ ) dnaf orpees a o s wsursy wap @we) 3 dnod dpr ap o X {anary) .
pengyu o st wopsaide wor Lreaes ) T A A S E S AIM AAR] A PUAT YD PUF ‘L sy “LINIpS TAG{ED PO TEAPUR L o es . i [ - £
e F1FIFE
sl I PR 1 - 1e swakz-g N {warp) :
WP oqe uonEuLOpE Ry S suaed 1y o o onp sdinpad wPRE A Ee ey SIS ST [EREP LRGP OSY M SAPIRD . = pr— ey Koy :
b 75 pIp HRAR e R e R oy perey - v wead 11§ N {morg)
A PuAB uMOL] U B ad s songfiny Appoeogpufivs sl e 0] wpoq 2oy e vy §1 Areages e pus e pu) SHO FIHOSwp N sy F
o g s ap Fyvs,zeﬁﬁv 1awg qeafiine £ pnys Suusewond snpy ¥ ¥ s L & 6L wmwak f[-g
Jusunue y esterddy saumonn gy apeeAn) il afy suedppeg p Lawa) aunog on
t e, apduresg ! Knunay

"SITPNYS PIPTIPUL AU JO SORSLINORIRYD ST,

"191qeL

cLjog

01F ‘6 “LTOT My




“As[e ] [P1gRIa0) = 10 fANpqesiq eyl = (] Heprostp Ananperad Ay ypyep uonuany = qUAV Meprosi wnapads wsyny = Sy worpuls umog = 50 Xapu] dnapsay
[BUa = [V SPaaN JUSWIEALL PUR XaPU] [BIUOPOLIa] Amunuos) = NIIID pu] [eai8urn = 5 Hepup anbey = 14 ApaaL jusuewsag pafIe “Suissty “esaq = LIAA ‘Payrduns xapu] auat8{H [230 = STHO
‘saoepns 10 yiaay Lrewad pappy pue Burssnu ‘pafedap = spup 81 ogroads-suenu ‘g urens o = y8[-s- iy 81 ogpads-sugnui 'g utens 8 = yi-s-2 Iy urnqoifoununug = v 31 -sisdjeue-ejaow woxy papnpoxg =,

EEAMIOLL 21 OHp, TSR L), SR eI SO [Ep 7

swak gr-g

N ol dxan)

dopda
. ; ) . waspp sndapdy warpp jonuos wiy ey 4
g B oy oy Sy g e e prpassard] £ prgs ansiarsmpuduny St = Py p— -
e Agermp zi samak gLy M
N SN e — ) &t
) suoona (e ur papasand SO PUE IR ERy TN L atinkeinl " Rk gI-p 501
midod B s z swal -z N
o PIOITER A pamEas ; WIS FLIG PUE 1014 PyRq SRoLTRI-j[aG e Jo0aue uo anbed [Gusp puE su@pour fny F @ 81
P L tors oqcues [[eurs i papapuos sm Apnys g, i ! ; ; ! i ! - -
SV UOLIPPE U “URIP{RE ([SY W s uad p L P PO IaNRuL Ry, e s Eupousd ey S = asvy
RIS AL ER] PR PR (5 g Sammiap A ced “Surpeaiq [ariurd ey pavioys A SO PUE o s ur g B 0 - N ,
e i Surpredar arnge g ey pre o pessoap dpags s LING THO e, &t
e sy ousprae Apemb-ling poesedu apoead o seaed P = N
Jov e g (e T ] S8 A A SIS PUAIILO0 A SR THO 1N - o "
. arig .
Jusunmoy Esreddy arueany i afy suedpieg aunaog 0N
ueD L AqeL
ok
<9 O1F "6 "TTOT M ea i




Healthaire 2021, 9, 410 7of12
A | swdyname Statistcs for each stud DMFT index C  Study name Statistics for each study CPITN index
St dif Lower Upper . o Std diff Lower Upper
inmeans  limit  limit HighinNC  Highin SNC inmeans limit  limit Highin NG Highin SNC
Ghaith, 2019 0311 0026 0506
Yeung et &, 2018 0148 D323 0818 Radha et al 2016 1.577 1128 2.025 [ ]
Bhandary, 2017 0571 0055 1087 Purohit & Singh, 2012 1.381  1.161 1600 | |
AlHashmi etal, 2017 0233 -0045 0510 1419 1221 1616 ]
Radha etal 2016 1413 0875 1852 -
AMaweri etal, 2014 0381 0008 0755 -10.00 -500 000 500 10.00
Subramaniam etal, 2093 0449 -0830 0033
Subramaniam etal 2014 0172 0848 0304
Sinha et al, 2015 0432 0035 0828 D studyname Statisties for each study OHI-S index
Purohit& Singh, 2012 0861 0753 1170 e Stddiff  Lower Upper .
Hidas etal, 2013 D517 1027 D006 inmeans  Gmit it Highin NG High in SNC
Jaber, 2011 2013 1577 2448 h Al Hashmi etal, 2017 0212 -0065 0480
Davidovich etal, 2010 3828 4511 3248 - .
0441 0338 0544 i Subtamaniam et al, 2013 0313 0185 0781
Subramaniam et al, 2014 1240 0721 1780 -
Ao &0 000 S0 00 eeretal 2012 1510 1254 1787 [ ]
Lee etal, 2004 0051 0483 0585
0803 0844 0962 ]
<000 500 0.00 500 100
B Study name Statistics for each study Plagque indax
St diff  Lower Upper HighinNG  HighinSng & Studyname Statisties for each study. Gingiva index
inmeans  limit limit Stddiff  Lower Upper P
; - e High in NC High in SNC
Yeung et al, 2018 0415 0056 0888 inmeans  limit limit 9 g
AlMawerietal 2014 0720 0338 1101 - Yeung etal, 2019 0871 0476 1466 -
Ameeratal, 2012 1346 1085 1596 L ] Al-Maweri et al, 2014 0533 0156 0809 £
Du et al, 2015 0587 0784 D411 Du etal, 2015 0500 0675 -0324
0158 0029 0288 0185 0348 -0.043
ADD0 500 0.00 500 1000 AL 500 0.00 500 10.00

Figure 2. The pool extracted data of oral health index among children. (A) DMFT index (B) Plaque index (C) CPITN index
(D) OHI-S index (E) Gingiva index. The forest plot revealed the standard difference in means of DMFT index (0.4441),
Plaque index (0.158), CPITN index (1.419), and OHI-S index (0.803) were higher in special needs children. NC: normal
children. SNC: special needs children.

Table 2. The publication bias and heterogeneity of pooled articles.

Source Publication Bias Heterogeneity Test of Overall Effect
Index Egger's Test
2 (o
No. (Two-Tailed) F (%) z P
DMFT 13 0.08 95.84 §.45 p <0.001
Plaque 4 0.45 98.17 2.39 0.017
CPITN 2 - - 14.08 p<0.001
OHI-S 5 0.58 93.41 9.91 p <0.001
Gingiva 3 0.04* 95.77 —2.52 0.012

*p < 0.05 represents there are publication bias.

3.3. Subgroup Analysis and Meta-Regression

Based on the observed high heterogeneity among pooled DMFT index studies, we
con-ducted a series of subgroup analyses stratified by disability type, country, and average
DMFT value reported in each country (Table 3). Children with ASD and ID had significantly
higher numbers of caries than normal chil-dren (p < 0.001). Special needs children in India,
the United Arab Emirates, and Yemen had a significantly higher number of caries than
normal children (p < 0.05). This outcome was not observed in China (Hong Kong) or Israel.
In countries with low average DMFT values, normal children had a significantly higher
number of caries (p < 0.001), and in countries with moderate and high average DMFT
values, special needs children had significantly higher caries numbers. The meta-regression
showed a positive correlation between the DMFT standardfffference in means and the
average DMFT value in each country (B = 0.51, SE = 0.07, 95% CL: 0.37-0.65, p < 0.001)
(Figure 3). The outcome indicated that the disability types and the variance in average
DMET value in each country affect the number of children with special needs.
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Table 3. Subgroup analysis of pooled DMFT index.

Subgroup No. of Studies Std Diff in Means 95% CI Hett;;a(g“z?elt}r P ;e_s;:ifll:;u;ll
All studies 13.00 0.44 0.34 0.54 95.84 <0.001
Disability type
ADHD 1 —0.52 -1.03 -0.01 V] 0.047
ASD 3 0.96 0.71 1.20 94.09 <(.001
CP 2 0.06 —-0.18 0.30 B2.69 0.608
Disability not specified 1 0.96 0.75 1.17 0 <0.001
DS 4 —0.10 —0.30 0.10 97.79 0.309
EFP 1 0.15 —0.32 0.62 0 0.543
ID 1 1.41 0.98 1.85 0 <0.001
Country
China (Hong Kong) 1 0.15 -0.32 0.62 0 0.543
India 6 0.67 0.53 0.82 90.53 <0.001
Israel 2 —1.74 —2.15 1.33 98.38 <0.001
United Arab Emirates 3 0.57 0.39 0.75 96.08 <0.001
Yemen 1 0.38 0.008 0.76 0 0.045
12-Year-Old Children
Average DMFT (1994-2014)
Low <2.5 3 —0.93 -1.23 0.62 97.94 <(0.001
Moderate 2.6-3.5 1 0.38 0.01 0.76 0 0.045
High >3.5 0.63 0.52 0.75 92.35 <0.001
Regression of Average DMF T number on Std diff in means
3.00
2.30
1.60
")
g 0.90
g o O
£ 050 4
=
5 -1.20 4
2 .90
7]
-2.60 -
-3.30
-4.00 I
0.20 056 0.92 1.28 1.64 2.00 236 2.72 3.08 344 3.80

Average DMFT number

Figure 3. The meta-regression analysis of the average DMFT number in each country during 1994-2014. The standard

difference in means of DMFT index in the forest plot was positively correlated with the 12-year-old children average DMFT
number of the corresponding country during 1994-2014. B = 0.51, SE = 0.07, 95% CI: 0.37-0.65, p < 0.001.

4. Discussion

This study identified oral health issues among children with special needs. Although
the included 20 articles were selected after strict appraisal, four of them could not be
pooled for meta-analysis because no mean and standard deviation of the oral health index
values were shown (Table 1). Namal et al. [40] showed a DMFT index of more than 1 and
0, Luppanapornlarp et al. [42]. missed periodontal pocket depth data due to behavioral
challenges of ASD participants, Rai et al. [20] showed OHI-S scores as the median value,
and Suhaib et al. [15] showed oral health status based on the presence or absence of an
oral health condition. The pooled data indicated that most oral health conditions among
children with special needs were worse than those of normal children. Two included
studies revealed significantly better oral health status among children with special needs.
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Davidovich et al. [41] showed that children with DS had lower DMFT values in Israel
(Table S5) (Supplementary Materials), and Du et al. [48] showed that children with ASD
had lower plaque index (Table S6) (Supplementary Materials) and gingiva index (Table 59)
(Supplementary Materials) values in Hong Kong. We noticed that the average DMFT values
among 12-year-old children in Israel and Hong Kong were low and very low, respectively
(Table 1). We conducted an in-depth exploration of these articles. Davidovich et al. [41]
thought that the salivary minerals of children with DS were the main factor protecting
them from caries. However, this hypothesis could not be proven in the study by Ghaith
etal. [53] in the United Arab Emirates, and the subgroup analysis found no significance in
the pooled data (Table 3). Du et al. [48] did not conduct oral health examinations among a
quarter of children with ASD with behavioral challenges. These children may have worse
oral health, and nonresponse bias should be considered when interpreting the findings.

The main factors that contributed to the worse oral health status of children with spe-
cial needs were mental challenges, behavioral challenges, physical challenges, congenital
abnormalities of oral facial development, and side effects of medication. For children with
mental challenges, health care providers should design special educational materials to
teach children the concept of oral health and the importance of how to brush teeth ade-
quately. For children with behavioral challenges, the main caregivers and dentists should
learn appropriate skills for oral examination. Special dental clinics should have specific
techniques to manage uncooperative behavior, such as restraining patient chairs and seda-
tion or general anesthesia. For children with physical challenges, a proper assistive device
designed for an individual’s needs would help them maintain oral hygiene. Open bite
and Class Il angle malocclusion were significantly more common in individuals with DS
than in normdfhildren. Children with CP have more frequent Class 2 angle malocclusion
caused by an abnormal alignment of the tongue, lips, and cheeks along with oral habits.
Children with EP who used more than one antiepileptic drug had a higher prevalence of
dental caries than those who used mono-antiepileptic drug therapy. Combining congenital
deficiencies, consumption of sweet diets, inadequate nutrition, and poor oral hygiene
makes certain children highly susceptible to caries.

The main caregiver’s oral health literacy is reported to be associated with the oral
health status of children with special needs. Parents’ oral health literacy is reported to
be an important determinant of oral health-related expenditure [54]. The caregiver’s sex,
educational level, perception of the children’s oral health, and family socioeconomic status
were significant predictors of the children’s caries experience [55,56]. In addition, two-
thirds of the caregivers had barriers to access dental care, such as waiting too long for a visit,
treatment of the special needs children under dental surgery conditions (due to behavioral
challenges), and lack of satisfaction with their dental care [57]. This will cause more
untreated oral health problems among children with special needs [50]. Therefore, special
needs dentistry should be widely popularized, provide adequate oral health knowledge
to caregivers, and make the treatment more efficient, friendly, and more satisfactory by
specially trained dentists.

The strengths of this study include a comprehensive search strategy, strict inclusion
and exclusion criteria, critical appraisal, and analytical strategies that include subgroup
analysis and meta-regression to identify heterogeneity among articles in depth. All in-
cluded studies used the same diagnostic guidelines that minimized the confounding effect
while pooling the data and analysis. This study has some limitations. Not all Asian coun-
tries have special needs dentistry. The prevalence of oral health problems among children
with special needs may be underestimated. The overall risk of bias was moderate due to
confounding factors, and the reported results were moderate. We pooled the extracted data
from parts of Asian countries and different types of special needs children; therefore, our
results may not apply to every group of children with special needs in every Asian country.
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5. Conclusions

Our results indicated that oral health status is worse among special needs children
compared to normal children, and this issue should be taken seriously to defend their right
to health and well-being. Special needs children need more help with activities of daily
living from their caregivers and proper oral health management by a specially trained
dentist. In addition to promoting special needs dentistry clinics in every country, setting up
a special dental clinic in special-care schools or arranging regular campus dental visits to
assess proper dental treatment are also suggested. Policies should be made to improve the
oral health status of children in high average DMFT countries, such as teaching children the
proper way to brush teeth, removing dental plaque, avoiding sweet desserts to reduce acid
production from germs, schedule regular campus dental visits for oral health education,
early treatment of dental problems, and applying fluoride varnish to harden the enamel.
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