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BACKGROUND: Special needs children are at a higher risk of dental
trauma because of neurological, physical, mental, and behavioral im-
pairments. They are also at higher risk of developing obesity due to the
side effects of medication.

OBJECTIVE: Assess the association between traumatic dental injuries
(TDls) and obesity in children with special health care needs.

DESIGN: Analytical cross-sectional study.

SETTING: Schools for special needs children.

STUDY POPULATION AND METHODS: Special needs children with
a diagnosis of TDI according to the Andreasen criteria were included in
the study. Data on the disability status were obtained from a national
demographic survey in 2016. Demographic and dental variables were
measured for analysis. Multivariable logistic regression was used to
analyse any relationship between TDI prevalence and obesity.

MAIN OUTCOME MEASURE: Relationship of body mass index (BMI)
to TDI prevalence.

SAMPLE SIZE: 350 (131 boys and 219 girls) special needs children
with a median (interquartile range) age of 12.0 (2.0) years.

RESULTS: Eighty-one (23.1%) children presented with TDls. The mean
(standard deviation) BMI for the entire study population was 24.7 (7.8).
Children with obesity had a 30.3% TDI prevalence compared normal-
weight children (20.6%) (P=.035), but BMI category was not statistically
significant in the regression analysis (P=.541), which showed that chil-
dren with an overjet of >3 mm were 4.82 times (Cl: 2.55-9.09, P=.001)
more likely to have TDI than children with an overjet of <3 mm. Those
with inadequate lip coverage were 2.85 times (Cl: 1.49-5.44, P=.002)
more likely to have TDI. Children with cerebral palsy were 3.18 times
(Cl: 1.89-11.32, P=.024) more likely to have TDI than children with
other disabilities.

CONCLUSION: The study showed a significant association between
TDI prevalence and increased overjet, inadequate lip coverage, and
cerebral palsy. The prevalence of TDI among obese special needs chil-
dren was statistically significant according to bivariate analysis, but not
in a multivariate analysis that adjusted for other variables.
LIMITATIONS: Causal relationship cannot be established with cross-
sectional study.

CONFLICT OF INTEREST: None.
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hildren with special health care needs are at

higher risk of oral diseases like dental caries,

periodontal diseases, and dental trauma due to
poor oral hygiene, associated tooth anomalies, neuro-
logical impairment, and lack of access to specialized oral
care services.® These children utilize specialized services
or medical management programs for any mental, physi-
cal, cognitive, emotional impairment or limiting condi-
tion associated with them.* Traumatic dental injury (TDI)
is an emergency oral health problem resulting from dam-
age to primary or permanent teeth and supporting tooth
structures, typically caused by an accidental fall.** Studies
have shown a higher risk of dental trauma among special
needs children with autism spectrum disorder (30-39%),
cerebral palsy (10.6-57%), sensory impairment (10.8%),
and visual impairment (32.5%) due to their neurological,
physical, mental, or behavioral impairment.®¢"* These
injuries can lead to tooth lesions causing aesthetic, so-
cial, psychological, and therapeutic problems, thereby
having a negative impact on children’s quality of life.'%'®
Management of these injuries often involves a multidis-
ciplinary approach with high treatment cost causing ad-
ditional financial burden on parents.’ Previously, authors
have pointed out many risk factors associated with TDI
like increased incisal overjet, lack of lip coverage, young-
er age, male gender, physical activity, and adverse so-
cio economic characteristics.®”'¢"® Along with these risk
factors, a few studies have shown a positive association
between TDI and obesity among normal children.'"%?
Obesity is a known risk factor for injuries related to pel-
vic, limb, and rib fracture.?* Along with these body in-
juries, obese children are possibly at higher risk of dental
trauma due to frequent falls and collisions due to less
agility. Obesity also modifies the center of gravity, mak-
ing them prone to frequent falls.?? A higher risk of obe-
sity is also reported among special needs children with a
prevalence of 16.5%-51% due to lack of physical activity,
inappropriate eating habits, disordered sleep, and ad-
verse effects of antipsychotic medications.??% 27 Along
with disability type, age and gender also influence the
childhood obesity.*® Although a positive association
of TDI with obesity has been reported among normal
children;'??? no previously published studies have exam-
ined the association between obesity and TDI among
special needs children despite their higher risk for den-
tal trauma®¢'® and obesity.?% The current study was in-
tended to evaluate the association of obesity with TDI
among special needs children in the City of Taif.

SUBJECTS AND METHODS

The study population in this cross-sectional study con-
sisted of special needs children of Taif City, Makkah
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Province. The data on children’s disability status was
extracted from a national demographic, which reported
a prevalence of 2.7% among children from 0-19-years
of age with 2670 affected children.?" The sample size
was calculated based on the pilot study result (antici-
pated population proportion of 0.40, 5% alpha error at
80% power). A sample size of 350 was determined tak-
ing into consideration non-response bias. A two-stage
random sampling method, with schools as the primary
sampling unit and the child as a unit of inquiry, was
followed. From the five zones of the City, 25 schools
were randomly selected by lottery to meet the required
sample size. From each school, 7 to 21 children were
randomly selected, proportionate to the number of
special care children. Ethical approval was taken from
the institutional review board (Ethical clearance num-
ber: 39-11007-0029). Before starting the study, the
parents/guardians signed written informed consent to
permit participation of their children in the study. Seven
of the randomly selected children were excluded be-
cause they displayed aggressive behavior (with temper
tantrums, physical aggression such as hitting or biting),
or inability to cooperate; other special needs children
were randomly selected in their place. The sociodemo-
graphic details (age, sex, disability condition), trauma
details (place, cause, treatment details, duration of
trauma) were collected through face-to-face interviews
with the parent/guardian. The sample was selected
based on the following inclusion criteria: Age <18-years
and documented special needs type. Based on dental
age and children’s actual age, the study sample was
divided into two groups: 6-11-years (mixed dentition)
and 12-16-years (permanent dentition). The disability
among special needs children were taken from school
records and categorized into six groups according to
the World Health Organization Criteria: autistic disor-
der, cerebral palsy, intellectual disability, Down syn-
drome, deafness or blindness, or both, multiple dis-
abilities or disability syndromes.®?

Height and weight were recorded to calculate the
body mass index (BMI; weight/height in kg/m?). A plat-
form scale was used to weigh the children, which was
calibrated before each weight measurement. The child
was wearing a minimum amount of clothing, standing
erect, and relaxed. Weight was considered to the near-
est 100 g. The child was standing barefoot with soles
supported on a horizontal surface while measuring the
height to nearest 0.1 cm using a stadiometer. As all the
participants were Saudi, the Al-Herbish et al®* criteria
was used to categorize the children according to their
age and gender into four specified groups: obese —
equal to or greater than the 95th percentile, overweight
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— 85th to less than 95th percentile, normal weight — 5th
percentile to less than 84th percentile and underweight
— less than 5th percentile.

For oral examination, all the special needs children
included in the study were examined using sterile plane
mouth mirrors and community periodontal index (CPI)
probes under natural light at the school premises. The
diagnosis of TDI was made according to the Andreasen
criteria for injuries limited to the crown structure of
maxillary and mandibular permanent/primary anterior
teeth.* Enamel fracture was loss of tooth substance
confined to enamel. Enamel and dentin fracture with-
out pulp exposure was loss of tooth substance confined
to enamel and dentin, but not involving pulp.

Crown fracture without pulp exposure was an in-
complete fracture of the tooth without loss of tooth
substance. Crown fracture with pulp exposure was a
fracture involving the enamel and dentin and exposing
the pulp. Enamel fracture + enamel and dentin fracture
was the same tooth with visible loss of enamel and vis-

original article

ible loss of enamel and dentin. A missing tooth due to
trauma was a tooth lost due to trauma. A treated dental
injury was a composite restoration, crown, or any other
treatment provided due to trauma. Periodontal injuries
and root fractures were not examined as radiographs or
transillumination was not used. The tooth with develop-
mental defects, gross dental caries, and crown place-
ment due to reasons other than dental trauma were
not included in the TDI. A single examiner examined all
children. Color photographs showing typical examples
of the different types of traumatic injuries in the text-
book and color atlas of traumatic injuries to the teeth
by Andreasen and Andreasen® were used to train the
examiner to score the teeth for traumatic injuries. Intra-
examiner reproducibility was assessed for TDI criteria by
examining 15% of subjects twice, on successive days.
Significant intra-examiner calibration was achieved for
dental trauma diagnostic criteria (Kappa value of 0.92,
P<.05). Overjet was measured using the CPI probe as
the distance between the most forwardly placed maxil-

Table 1. Body mass index categories according to age, gender and type of disability.

Underweight Normal weight Overweight Obese
Age (years)
6-11 (n=118) 4(3.4) 56 (47.4) 31(26.3) 27 (22.9)
12-16 (n=232) 14 (6.0) 109 (47.0) 37 (15.9) 72 (31.1)
Chi—squ_are test, P valug, pairwise ) 0.066
comparisons (Z test) with Bonferroni
correction
Gender
Boys (n=131) 8(6.1) 61(46.6) 26 (19.8) 36 (27.5)
Girls (n=219) 10 (4.6) 104 (47.5) 42 (19.2) 63(28.7)
Chi-square test, P value, pairwise
comparisons (Z test) with Bonferroni 0.883
correction
Type of disability Z test
ID (n=121) 7(5.8) 57 (47.1) 31(25.6) 26 (21.5)
A (n=74) 3 (4.0 36 (48.7) 8(10.8) 27 (36.5)
CP (n=40) 3(7.5) 18 (45) 1(2.5¢ 18 (45)
DS (n=65) 2(3.1) 37 (56.9) 17 (26.2) 9(13.8)
DB (n=30) 2(6.7) 9 (30) 8 (26.6) 11(36.7)
MD (n=20) 1(5) 8 (40) 3(15) 8 (40)
Chi-square test, P value, pairwise
comparisons (Z test) with Bonferroni 0.005

correction

Data are number (%) BMI: Body mass index, ID: Intellectual disability, A: Autism, CP: Cerebral palsy, DS: Down syndrome, DB: Deafness or blindness or both,
MD: Children with multiple disabilities, syndromes. ?<.05 vs other levels of the variable.
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Table 2. Traumatic dental injuries prevalence according to variables studied. lary incisor’s labial surface and the corresponding man-
Traumatic dental Traumatic dental dibular incisor. The overjet was categorized as <3 mm
Variables injuries injuries and >3 mm. Lip coverage was defined as the upper lip
(present) (not present) covering the maxillary incisor at rest. It was recorded as
Age (years) either adequate or inadequate depending upon upper
lip seal to the maxillary incisor.
6-11 years (n=118) 22 (18.6) 96 (81.4) . . .
Data entry and statistical analysis were carried out
12-16 years (n=232) 59 (25.4) 173 (74.6) using IBM SPSS (Armonk, New York, United States: IBM
Chi-square test, P value 0.098 Corp) version 22. Descriptive statistics were recorded
for all independent and outcome variables, including
Gender T .
frequency distributions, percentages, and mean with
Boys (n=131) 37(28.2) 94 (71.8) standard deviations for BMI, median and interquartile
Girls (n=219) 44 (20.1) 175 (79.9) range for age. Except for age, the data was normally
) distributed. The difference in proportion was tested
Chi-square test, P value 0.054 . . ) .
using Chi-square test for each comparison by discrete
BMI groups followed by pairwise comparisons (Z tests) with
Underweight (n=18) 2(11.1) 16 (88.9) Bonferroni correction of the P value. Multivariable logis-
) tic regression analysis was used to determine the rela-
Normal weight (n=165) 34 (20.6) 131 (79.4) . . .
tionships between TDI prevalence (yes/no), and obesity
Overweight (n=68) 15 (22.1) 53(77.9) controlling for other important potential factors. Other
Obese (n=99) 30 (30.3)° 69 (69.7) factors included gender, age, overjet, lip coverage, and
) disability type. All statistical tests were two-sided, and
Chi-square test, P value, he sianifi lovel P< 05
pairwise comparisons (Z test) 0.035 the significance level was set at P<.05.
with Bonferroni correction
Type of disability RESULTS
Among 350 special needs children, 81 (23.1%) children
ID (h=121) 23 (19.0) 98 (81.0)

presented with traumatic dental injuries (TDIs). Of the
A (n=74) 11 (14.9) 63 (85.1) 81 children with trauma, 19 (23.5%) children visited the
dentist for treatment. The median (interquartile range)

CP (n=40) 19 (47.5) 21 (52.5)

age was 12.0 (2.0) years. The majority (n=34, 42.0%) of
DS (n=65) ot 52(80.0) children were exposed to trauma at school premises, fol-
DB (n=30) 7 (23.3) 23(76.7) lowed by 29 (35.8 %) at residence, 10 (12.3%) at the park,
MD (n=20) 8 (40.0) 12 (60.0) 3 (3.7%) on the street, and 5 (6.2%) did not know the

place of trauma. The main reason for trauma was falling
Chi-square test, P value, pair- _ o L . . _
wise comparisons (Z test) with 0.001 (n 5§1, 66.7%), followed by storlklng agaAlnst oboject (n 16,
Bonferroni correction 19.8%), self harm (n=5, 6.2%), and six (7.4%) did not

know the cause of trauma. The mean BMI was 24.7 (7.8)

Overjet kg/m?2. Ninety-nine (28.3%) children were obese, and 68
<3mm (n=257) 32(12.5) 225 (87.5) (19.4%) were overweight. A significant difference was
>3mm (n=93) 49 (52.7) 44 (47.3) observed between the obese and overweight category
) in cerebral palsy and Down Syndrome children (Table 1).
Chi-square test, Pvalue 0.001 Children with obesity presented with more TDIs
Lip coverage (30.3%) than normal-weight children (20.6%) (P=.035).
Adequate (n=245) 30 (12.2) 215 (87.8) Nineteen children with cerebral palsy had TDIs (47.5%)
(Table 2). The TDIs were recorded in 110 permanent

Inadequate (n=105) >1(48.6) >4(514) teeth and 9 deciduous anterior teeth. Eighty-eight per-
Chi-square test, P value 0.001 manent upper anterior teeth were affected with TDlIs.

BMI: Body mass index, ID: Intellectual disability, A: Autism, CP-Cerebral palsy, DS: Down syndrome, DB: Among 119 TDl-affected teeth' enamel fracture was

Deafness or blindness or both, MD: Children with multiple disabilities, syndromes. ?<.05 vs other levels recorded in 61 teeth, and enamel-dentine fracture with-
f th iable. . .
orhe vanavie out pulp involvement in 36 teeth (Table 3).

Regression analysis showed that children with >3-

mm overjet were 4.82 times (Cl : 2.55-9.09, P=.001)

54 ANN SAUDI MED 2021 JANUARY-FEBRUARY WWW.ANNSAUDIMED.NET



OBESITY AND DENTAL TRAUMA

more likely to have TDIs than children with <3-mm
overjet (Table 4). Those who had inadequate lip cover-
age were 2.85 times (Cl: 1.49-5.44, P=.002) more likely
of having TDIs. Children with cerebral palsy were 3.18
times (Cl: 1.89-11.32, P=0.024) more likely to have a
TDI than children with autism. Children with obesity
were 1.20 times (Cl: 0.67-2.17, P=.541) more likely to
have TDI than normal-weight children. However, the
difference was not statistically significant.

DISCUSSION

Dental trauma and obesity constitute important public
health problems due to the associated psychological
and social problems.?? Previously, many authors have
studied the association of obesity with TDIs among nor-
mal children.'?22 However, this is the first study to evalu-
ate the association of obesity with TDIs among special
needs children. The present study showed an overall
prevalence of 23.1% for TDIs, whereas the previous
studies,>”"* have reported an overall TDI prevalence of
8.7 to 20.3% among special needs children. This varia-
tion may be attributed to the difference in geographic
population, age group, and diagnostic criteria used
to assess TDIs.” The present study showed a compa-
rable prevalence (14% to 47%) of dental trauma among
different disability types in agreement with published
studies.®#"® The children with cerebral palsy presented
with significantly higher prevalence (47.5%) of TDIs with

original article

an odds ratio of 3.18, compared to children with au-
tism. This may occur due to limited motor coordination
and involuntary physical movements, increasing the risk
of accidental falls and consequently increasing TDIs.&1°

In the present study, bivariate analysis showed a
significantly higher prevalence of TDIs among obese
special needs children compared to normal weight
children. The most probable reason may be that obese
special needs children present with reduced agility, re-
sulting in accidental falls leading to TDIs.?22 However,
regression analysis showed no significant difference in
dental trauma with an odds ratio of 1.20 for obese spe-
cial needs children. Past point prevalence studies have
reported odds ratios ranging from 0.7 to 3.8 times for
TDI among obese children2'3 A meta-analysis by
Corréa-Faria et al. showed a pooled odds ratio of 1.3
for TDIs among obese children without special needs,
which correlates with the present study result.?

An increased overjet with insufficient lip coverage is
positively associated with TDI prevalence.®'”"® A recent
meta-analysis by Arraj et al'® showed 2.05 times higher
odds ratio for TDIs among children with >3-mm overjet.
The odds ratio of 4.82 reported in the present study
suggests that the higher frequency of TDIs in special
needs children may be associated with increased over-
jet. Those who had inadequate lip coverage were 2.85
times more likely to have TDIs. These results confirm
that TDI increases proportionately with an increase in

Table 3. Frequency distribution of types of traumatic dental injuries according to teeth affected.

Upper anterior Lower anterior

Upper anterior Lower anterior

2 2 Total TDI
permanent permanent primary primary (n=119)

Type of TDI (n=663) (n=732) (n=83) (n=69)

n (%) n (%) n (%) n (%) n (%)
Enamel fracture 44 (6.6) 12 (1.6) 3(3.6) 2(2.9) 61 (51.3)
Enamel and dentin
fracture without pulp 27 (4.1) 7 (1.0 2(2.4) 0 36 (30.2)
exposure
Crown fracture
without pulp exposure 7(1.4) 2(0.3) 101.2) 0 12(10.1)
Crown fracture with 2(0.3) 0 0 0 2(1.7)
pulp exposure
Enamel fracture +
Enamel and dentin 3(0.5) 1(0.1) 1(1.2) 0 5(4.2)
fracture
Missing tooth due to 0 0 0 0 0
trauma
Treated dental injury 3(0.5) 0 0 0 3(2.5)
Total traumatic 88 (13.3) 22 (3.0) 7 (8.4) 2 (2.9) 119 (100)

dental injuries
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Table 4. Multivariable regression analysis with dental trauma as dependent variable.
95% CI
Dental trauma B SE Wald P value  Adjusted OR
Lower bound Upper bound
Intercept -1.24 0.59 4.45 .035
Age (years)
6-11 1e
12-16 0.43 0 .35 1.48 224 1.54 0.77 3.07
Gender
Male @
Female 0.74 0.34 1.64 .031 0.48 0.25 0.94
Disability
AU 1e
ID 0.92 0.62 1.63 .074 1.04 0.89 10.29
CcpP 1.16 0.65 3.19 .024 3.18 1.89 11.32
DS 0.21 0.64 0.10 .748 1.23 0.35 4.35
DB 0.83 0.64 0.63 .076 1.09 0.89 10.71
MD 1.11 0.72 3.15 .502 1.52 1.61 10.37
BMI
UW and NW 12
OW and obese 0.18 0.30 1.37 .541 1.20 0.67 2.17
Overjet
<3mm 12
>3mm 1.57 0.32 23.52 .001 4.82 2.55 9.09
Lip-coverage
Adequate 12
Inadequate 1.05 0.33 10.07 .002 2.85 1.49 5.44

Chi-square likelihood ratio=86.766, df=10, P<.001; Overall model test=chi-square 86.766, df 10, P<.001, Nagelkerke R?=0.332, Cox and Snell R?=0.220.

“Reference, Cl: Confidence interval, OR: Odds ratio, SE: Standard error, BMI: Body mass index, UW: underweight, NW: normal weight, OW: overweight, ID:
Intellectual disability, A: Autism, CP: Cerebral palsy, DS: Down syndrome, DB: Deafness or blindness or both, MD: Children with multiple disabilities, syndromes.

overjet and insufficient lip coverage.'*'® Enamel frac-
ture of permanent upper anterior teeth was the most
common TDI, which is consistent with previously pub-
lished literature.®”"® This would be expected due to
the forward position of the upper anterior teeth in the
jaw, which usually sustains the primary impact of dental
trauma occurring for whatever reason, either in normal
or in special needs children.'®

Only 23.1% of children sought dental treatment,
possibly due to lack of awareness among caregivers
and the challenging health status of the child, which
requires trained oral health care professionals willing to
treat these children.3 Limitations of our study included

ANN SAUDI MED 2021

an inability to establish causal relationships since it was
a cross-sectional study. The observed association could
have been influenced by factors like non-radiographic
diagnostic criteria chosen for the study, school environ-
ment and learning activities, dental caries, and enamel
hypoplasia. The chances of recall bias in reporting den-
tal trauma by parents/guardians cannot be ruled out.
To conclude, the present study results showed signif-
icant association between TDIs and increased overijet,
inadequate lip coverage and cerebral palsy. The preva-
lence of TDIs among obese special needs children was
statistically significant according to bivariate analysis;
however, the same could not be confirmed with mul-
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tivariate regression analysis. The majority of TDIs oc-
curred at school premises followed by the home, in-
dicating a need for oral health education for teachers
and parents on prevention of dental trauma and care
after injury. The government of Saudi Arabia recognizes
equal rights for special health care needs children and
has implemented clear policies and guidelines in this
regard. However, it is essential to encourage both the
public and the private health sector to implement prac-

original article

tical solutions to prevent childhood obesity and TDls
among special needs children through an integrated
approach.

Acknowledgment

Present research work is supported by, Taif
University Researchers Supporting Project number
(TURSP-2020/62), Taif University, PO Box 11099, Taif
21944, Saudi Arabia.

ANN SAUDI MED 2021 JANUARY-FEBRUARY WWW.ANNSAUDIMED.NET

57



58

original article

REFERENCES

1. Shah AH, Bindayel NA, AlOlaywi FM,
Sheehan SA, AlQahtani HH, AlShalwiAM.
Oral Health Status of a group at a Special
needs centre in AlKharj Saudi Arabia. J Dis-
ability Oral Health 2015;16:79-85

2. Uwayezu D, Gatarayiha A, Nzayirambaho
M. Prevalence of dental caries and associ-
ated risk factors in children living with dis-
abilities in Rwanda: a cross-sectional study.
Pan Afr Med J. 2020;36:193.

3. Bagattoni S, Sadotti A, D'Alessandro G,
Piana G. Dental trauma in ltalian children
and adolescents with special health care
needs. A cross-sectional retrospective study.
Eur J Paediatr Dent. 2017;18(1):23-26.

4. American Academy of Pediatric Dentistry.
Guidelines on management of dental pa-
tients with special health care needs. Pediatr
Dent. 2016;38(special issue):171-176.

5. Liu F, Wu TT, Lei G, Fadlelseed AFA, Xie
N, Wang DY, et al. Worldwide tendency
and perspectives in traumatic dental in-
juries: A bibliometric analysis over two
decades (1999-2018). Dent Traumatol.
2020;36(5):489-497.

6. Habibe RC, Ortega AO, Guare RO, Di-
niz MB, Santos MT. Risk factors for anterior
traumatic dental injury in children and ado-
lescents with autism spectrum disorders: a
case-control study. Eur Arch Paediatr Dent.
2016; 17:75-80.

7. Ferreira MC, Guare RO, Prokopowitsch |,
Santos MT. Prevalence of dental trauma in
individuals with special needs. Dent Trauma-
tol. 2011 Apr;27(2):113-6.

8. Holan G, Peretz B, Efrat J, Shapira Y. Trau-
matic injuries to the teeth in young individu-
als with cerebral palsy. Dent Traumatol 2005;
21:65-9.

9. Costa MM, Afonso RL, Ruviere DB, Aguiar
SM. Prevalence of dental trauma in patients
with cerebral palsy. Spec Care Dentist 2008;
28:61-4.

10. dos Santos MT, Souza CB. Traumatic
dental injuries in individuals with cerebral
palsy. Dent Traumatol 2009; 25:290-4.

11. AlSarheed M, Bedi R, Hunt NP. Trau-
matised permanent teeth in 11-16-year-old
Saudi Arabian children with a sensory im-
pairment attending special schools. Dent
Traumatol 2003; 19:123-5.

12. e Souza XCP, Abreu MHNG, Resende
VLS, de Castilho LS. What Increases the Risk
of Dental Traumatism in Patients with Devel-
opmental Disabilities? Brazilian Dent J 2018;
28:154-158.

13. Al-Batayneh OB, Owais Al, Al-Saydali
MO, Waldman HB. Traumatic dental injuries
in children with special health care needs.
Dental Traumatology : Official Publication of
International Association for Dental Trauma-

tology. 2017 Aug;33(4):269-275.

14. Antunes LAA, Lemos HM, Milani AJ, Gui-
maraes LS, Kichler EC, Antunes LS. Does
traumatic dental injury impact oral health re-
lated to quality of life of children and adoles-
cents? Systematic rev iew and meta analysis.
Int J Dent Hygiene. 2020; 18: 142— 162.

15. Milani AJ, Fonseca Alves N, Martins
do Espiroto-Santo T, Gongalves Ribeiro L,
Ammari MM, Antunes LS, et al. Impact of
Traumatic Dental Injuries on Oral Health-
Related Quality of Life of Preschool Chil-
dren and Their Families Attending a Dental
Trauma Care Program. Port J Public Health
2019;37:19-25.

16. Hoyte T, Kowlessar A, Ali A, Bearn D.
Prevalence and Occlusal Risk Factors for
Fractured Incisors among 11-12-Year-Old
Children in the Trinidad and Tobago Popula-
tion. Dent J (Basel). 2020;8(1):25.

17. Arheiam AA, Elareibi |, Elatrash A, Baker
SR. Prevalence and factors associated with
traumatic dental injuries among school-
children in war-torn Libya. Dent Traumatol.
2020;36(2):185-191.

18. Arraj, GP, Rossi-Fedele, G, Dogramaci,
EJ. The association of overjet size and trau-
matic dental injuries—A systematic review
and meta-analysis. Dent Traumatol. 2019;
35:217-232.

19. Basha S, Mohammad RN, Swamy HS.
Incidence of dental trauma among obese
adolescents—-a  3-year-prospective  study.
Dent Traumatol. 2015;31(2):125-9.

20. Basha S, Mohammad RN, Swamy HS,
Sexena V. Association between Traumatic
Dental Injury, Obesity, and Socioeconomic
Status in 6- and 13-Year-Old Schoolchildren.
Soc Work Public Health. 2015;30(4):336-44.
21. Vijaykumar S, Guna Shekhar M, Vi-
jayakumar R. Traumatic Dental Injuries and
Its Relation to Overweight among Indian
School Children Living in an Urban Area. J
Clin Diagn Res. 2013;7(11):2631-2633.

22. Corréa-Faria P, Petti S. Are overweight/
obese children at risk of traumatic den-
tal injuries? A meta-analysis of obser
vational studies. Dent Traumatol. 2015
Aug;31(4):274-82.

23. Xiang H, Smith GA, Wilkins JR, Chen G,
Hostetler SG, Stallones L . Obesity and risk
of nonfatal unintentional injuries. Am J Prev
Med 2005;29:41-45.

24. Chassé M, Fergusson D, Chen Y.
Body mass index and the risk of injury in
adults: a cross-sectional study. Int J Obes
2014;38:1403-1409.

25. Pan CC, Davis R, Nichols D, Hwang SH,
Hsieh K. Prevalence of overweight and obe-
sity among students with intellectual disabili-
ties in Taiwan: A secondary analysis. Res Dev

OBESITY AND DENTAL TRAUMA

Disabil. 2016;53-54:305-13.

26. O’ Shea M, O Shea C, Gibson L, Leo
J, Carty C. The prevalence of obesity in
children and young people with Down
syndrome. J Appl Res Intellect Disabil.
2018;31(6):1225-1229.

27. Kummer A, Barbosa |G, Rodrigues DH,
Rocha NP, Rafael MS, Pfeilsticker L et al.
Frequency of overweight and obesity in chil-
dren and adolescents with autism and atten-
tion deficit/hyperactivity disorder. Rev Paul
Pediatr. 2016;34(1):71-7.

28. Rogozinski BM, Davids JR, Davis RB,
Christopher LM, Anderson JP, Jameson GG
et al. Prevalence of obesity in ambulatory
children with cerebral palsy. J Bone Joint
Surg Am. 2007;89(11):2421-6.

29. McDougle CJ, Stigler KA, Erickson CA,
Posey DJ. Atypical antipsychotics in children
and adolescents with autistic and other per-
vasive developmental disorders. J Clin Psy-
chiatry. 2008;69 Suppl 4:15-20.

30. Shah B, Tombeau Cost K, Fuller A,Birken
CS, Anderson LN. Sex and gender differ-
ences in childhood obesity: contributing to
the research agenda BMJ Nutrition Preven-
tion Health 2020;bmjnph-2020-000074. doi:
10.1136/bmjnph-2020-000074

31. Bindawas SM, Vennu V. The National
and Regional Prevalence Rates of Disabil-
ity, Type, of Disability and Severity in Saudi
Arabia-Analysis of 2016 Demographic Sur-
vey Data. Int J Environ Res Public Health.
2018;28:15(3):419.

32. World Health Organization. International
Classification of Functioning, Disability and
Health, Version for Children and Youth (ICF-
CY). Geneva: WHO, 2007.

33. Al Herbish AS, El Mouzan M, Al Salloum
AA, Algureshi MM, AlOmar AA, Foster PJ et
al. Body mass index in Saudi Arabian chil-
dren and adolescents: a national reference
and comparison with international stan-
dards. Ann Saudi Med 2009; 29: 342-347
34. Andreasen J, Andreasen F. Classifica-
tion, etiology and epidemiology. IN: An-
dreasen JO, Andreasen FM, eds. Textbook
and Color Atlas of Traumatic Injuries to the
Teeth. 3rd Edn. Munksgaard, Copenhagen.
1994;151-80.

35. Tapias MA, Jimenez-Garcia R, Lamas F,
Gil AA. Prevalence of traumatic crown frac-
tures to permanent incisors in a childhood
population: Mostoles, Spain. Dent Trauma-
tol 2003;19:119-22.

36. da Rosa S, Moysés S, Theis L, Soares
R, Moyses S, Werneck R, Rocha J, Juliana.
Barriers in Access to Dental Services Hin-
dering the Treatment of People with Dis-
abilities: A Systematic Review. Int J Dent.
2020. 1-17. 10.1155/2020/9074618.

ANN SAUDI MED 2021 JANUARY-FEBRUARY WWW.ANNSAUDIMED.NET



