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Purpose: Obesity and dental caries constitute an important public health problem worldwide. Special-needs children 
are at higher risk of developing dental caries and obesity because of their physical, neurological, or behavioural im-
pairment or due to side effects of the medications they take. The present study was conducted to assess the asso-
ciation between dental caries and obesity among children with special health care needs in Taif City, Saudi Arabia.

Materials and Methods: A descriptive cross-sectional study was conducted among 400 (220 girls and 180 boys) 
special-needs children. Body mass index (BMI) was determined by using height and weight measurements. Dental
caries was recorded according to World Health Organization criteria. The association between caries and obesity 
was assessed using multivariable logistic regression analysis.

Results: 289 (72.3%) children presented with caries with mean dmft and DMFT of 3.9 ± 2.7 and 4.8 ± 2.3, re-
spectively. Regression analysis showed specials needs children were at a greater risk of having dental caries: 1.69 
times (CI: 0.18–2.62, p < 0.05) greater with obesity; 2.01 (CI: 0.18–3.09, p < 0.05) times greater with sugar con-
sumption; 2.21 times (CI: 1.27–4.12, p < 0.001) greater with cerebral palsy; and 2.27 (CI: 1.29–5.12, p < 0.001) 
times greater with intellectual disability.

Conclusion: The present study showed a positive association between dental caries and obesity among children of 
special health care needs. Hence, a focused approach towards the common risk factors is essential to prevent
both obesity and dental caries in special-needs children.
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Obesity and dental caries constitute an important public
health problem worldwide. The global prevalence of 

childhood obesity varies from 8% to 30%, depending upon 
the population studied.9,26 The prevalence of childhood 
obesity in Saudi Arabia varies from  13% to 23% depending 
upon the region studied.1,4

The prevalence of caries varies from 70% in permanent
dentition with a mean DMFT of 3.5, to 80% in primary denti-
tion with a mean dmft of 5.0.3,13 Both caries and obesity 
show multifactorial etiology, with diet as a common risk fac-
tor, and a few researchers have found a positive associ-
ation between caries and obesity.5,7 However, two system-
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atic reviews found contradictory results with no positive 
association between the two.22,23 

Special-needs children often require health care interven-
tions based on physical, mental, or behavioral conditions
that limit normal activities of daily.6 Studies have shown
these children are at higher risk of developing caries and 
obesity because of their physical, neurological, behavioral
impairment or due to side effects of the medications they 
take.8,14,16-18,29,24 

Although a positive association of cariesw with obesity 
has been reported,5,7,19 no previous studies examined asso-
ciation between obesity and caries among special-needs chil-
dren, despite their higher risk of developing caries8,16,21,25

and obesity.14,17,18 The purpose of the present the study 
was to determine the association between caries, obesity,
and type of disability in children with special health-care
needs in Taif City, Saudi Arabia.

MATERIALS AND METHODS

Study Design, Sample Selection, and Study 

Population 

The study design was descriptive and cross-sectional, con-
ducted among 400 (220 girls and 180 boys) children with
special health care-needs in Taif City, Makkah Province,
KSA. The study was conducted from September 2018 to 
March 2019. A pilot study was conducted among 50 spe-

cial-needs children to calculate the sample size and check
the reliability of questionnaire. Based on the pilot study re-
sults, it was predicted that at least 40% of special-needs 
children would have caries. With this anticipated population
proportion of 0.40, at a type I error of 0.5% and a power of 
80%, a sample of 400 needed to be recruited for this study.
Twenty-five schools were selected randomly from all the five 
zones of the city (five schools from each zone). The schools
were open for all the children and only those with special
needs were selected. A two-stage random sampling method 
was followed, with school as the primary sampling unit and
individual special-needs children as unit of inquiry. The 
study was approved by the institutional review board of Taif 
University (ethical clearance number – 39-11007-0029).
Written informed consent was obtained from the parents/
guardians of the participants. Subjects denying written in-
formed consent, refusing cooperation, or exhibiting aggres-
sive behavioural tendencies were excluded from the study.

Questionnaire

A pretested questionnaire was utilised (Cronbach = 0.80) 
to collect information on sociodemographic details (age, 
gender, disability condition), dietary habits, oral hygiene
practices, medication history. Dietary information was col-
lected from 72-h recall interviews which spanned different 
days of the week, including a weekend day and 2 weekdays. 
The form, frequency, consistency and time of sugar intake 
were recorded (Fig 1). 

1. Socio-demographic details

3. Oral Hygiene Practices

2. Dietary habits          Day 1   Day 2  Day 3

1.  a. Age b. Genderr c. Type of disabilityy d. Medication historyy e. Father’s education

f.  Mother’s education g. Per-capita family income

1.  A. Method of tooth cleaning

1.  B. Frequency of cleaning a. ≤ 1/dayy b. ≥ 2/day

1.  C.C. Use of fluoridated toothpasteUse of fluoridated toothpaste  a.a. yesyes b.b. nono c.c. don t knowdon’t know

1.  a. Frequency of meals and meals consumed

1.  b. Cookies, candies, cakes, ice-creams, chocolate and biscuits,

fruit juice, non-diet or other sugar-containing drinks

1.  c. Frequency of sugar consumption

1.  d. Time of sugar consuption

1.  e. Consistency of sugar consumed

Fig 1  Questionnaire.
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Categorisation of Disability

The disability records were taken from school and catego-
rised into 6 groups: cerebral palsy (CP), autistic disorder 
(A), Down’s syndrome (DS), intellectual disability (ID), deaf-ff
ness or blindness or both (DB), multiple disabilities or with 
syndromes (MD). 

Anthropometric Measurements

Body mass index (BMI; weight/height in kg/m2) was deter-r
mined. Children were categorised according to Al-Herbish et 
al2 criteria based on their age and gender into four speci-
fied groups: underweight: <5th percentile; normal weight
= 5th percentile to <84th percentile; overweight: 85th
to <95th percentile; obese: ≥ 95th percentile. 

Table 1  Body Mass Index (BMI) categories according to variables studied

Variable

BMI categories 

Underweight 
n (%)  

Normal weight
n (%)

Overweight
n (%)  

Obese 
n (%)

Age in years

6–11 (n = 160) 9 (5.6) 76 (47.5) 40 (25) 35 (21.9)

12–16 (n = 240) 14 (5.8) 115 (47.9) 37 (15.5) 74 (30.8)

Chi-squared test, p-value 0.12 0.13 0.06 0.06

Gender 

Boys (n = 180) 13 (7.2) 86 ( 47.8) 33 (18.3) 48 (26.7)

Girls (n = 220) 10 (4.6) 105 (47.7) 44 (20) 61 (27.7)

Chi-squared test, p-value 0.09 0.13 0.09 0.12

Type of disability

CP (n = 43) 3 (7.0) 22 (51.2) 3 (7.0) 15 (34.8)

A (n = 107) 5 (4.7) 49 (45.8) 15 (14.0) 38 (35.5)

DS (n = 70) 2 (2.9) 42 (60) 15 (21.4) 11 (15.7)

ID (n = 123) 7 (5.7) 59 (47.9) 32 (26.1) 25 (20.3)

DB (n = 33) 3 (9.1) 10 (30.3) 8 (24.2) 12 (36.4)

MD (n = 24 ) 3 (12.5) 9 (37.5) 4 (16.7) 8 (33.3)

Kruskal-Wallis H, p-value 0.09 0.07 0.08 0.07

Sugar consumption

Yes (n = 329) 17 (5.2) 147 (44.7) 66 (20.0) 99 (30.1)

No (n = 71) 6 (8.4) 44 (61.9) 11 (15.6) 10 (14.1)

Chi-squared test, p-value 0.07 0.06 0.06 0.04

CP: cerebral palsy; A: autism; DS: Down’s syndrome; ID: intellectual disability; DB: deafness or blindness or both; MD: children with multiple disabilities, 
syndromes.

Table 2  Mean (standard deviation) caries scores according to age

Variables n dt dmft ds dmfs DT DMFT DS DMFS

Age in years

6–11 160 3.1 (2.1) 3.9
(2.7)

5.1
(3.1)

5.7 (4.1) 0.7 (0.3) 0.9 (0.4) 1.1 (0.8) 1.7 (1.1)

12–16 240 0.02 
(0.01)

0.02 
(0.01)

0.05 
(0.03)

0.07 
(0.02)

3.2 (1.9) 3.9 (2.1) 4.2 (2.7) 5.6 (2.8)

p-value* 0.02 0.03 0.001 0.001 0.03 0.04 0.001 0.001

Values in parenthesis shows standard deviation. *t-test.
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Statistical Analysis

The difference in proportion was tested using chi-squared 
tests and Kruskal-Wallis H- followed by the Mann-Whitney 
U-test for intergroup comparison. The difference in means 
was tested using Student’s t-test and one-way ANOVA fol-
lowed by Tukey’s post-hoc analysis for intergroup compari-
son. Multivariable logistic regression was used to deter-
mine the relationships between caries prevalence (yes/no) 
and obesity. Other factors included gender, age, diet, oral
hygiene practice, and type of disability. The analyses were 
performed using SPSS v 22 (IBM SPSS Statistics, IBM; Ar-
monk, NY, USA). All statistical tests were two-sided, and the
significance level was set at p < 0.05.

Oral Examination

All the special-needs children included in the study were ex-
amined by a single examiner under natural light using sterile,
plane mouth mirrors and CPI probes. The diagnosis of caries 
(dmft or DMFT/dmfs or DMFS) was made according to the
World Health Organization criteria.28 The visual and tactile
method was used for occlusal lesions and frank cavitation in 
interproximal lesions to record caries without the use of ra-
diographs. The examiner was calibrated to achieve a statisti-
cally significant intra-examiner correlation concerning the di-
agnostic criteria of caries (Kappa value of 0.85, p < 0.05). 
Intra-examiner reproducibility was assessed for caries criteria
by examining 15% of subjects twice on successive days. 

Table 3  Association between dependent variable caries with the independent variables examined

Variable
Caries 

n
Caries 

% 
Non-adjusted 

ORs (CI)
Adjusted 
ORs (CI)+

Age in years

6-11 (n = 160) 129 80.6 0.93 (0.09–1.92) 0.95 (0.11–1.98)

12-16 (n = 240) # 160 66.7

Gender 

Boys (n = 180) # 118 65.6

Girls (n = 220) 171 77.7 0.87 (0.02–1.62) 0.89 (0.03–1.69)

Type of disability

CP (n = 43) 33 76.7 2.19 (1.21–4.04)** 2.21 (1.27–4.12)**

A (n = 107) 84 78.5 2.15 (1.14–4.17)** 2.17 (1.18–4.23)**

DS (n = 70) 33 47.1 0.64 (0.03–1.08) 0.71 (0.07–1.11)

ID (n = 123) 98 79.7 2.24 (1.21–5.08)** 2.27 (1.29–5.12)**

DB (n = 33) 22 66.7 1.12 (0.21–1.89) 1.19 (0.32–1.93)

MD (n = 24) 19 79.2 2.25 (1.27–5.14)** 2.29 (1.31– 5.21)**

BMI

Underweight and normal weight  
(n = 214) #

144 67.3

Overweight and obese 
(n = 186)

145 77.9 1.62 (0.14–2.53)* 1.69 (0.18–2.62)*

Sugar consumption

Yes (n = 329) 249 75.7 1.98 (0.13–3.02)* 2.01 (0.18–3.09)*

No (n = 71) # 40 56.3

Oral hygiene habits

Toothbrushing frequency

≤ 1 times/day 
(n = 183)

142 77.6 1.96 (0.12–3.09)* 2.02 (0.18–3.12)*

≥ 2 times/day 
(n = 217) #

147 67.7

Fluoridated dentifrice

Yes (n = 234) # 152 64.9

No and don’t know 
(n = 166) 

137 82.5 2.63 (0.74–4.93)** 2.67 (0.76–5.03)**

# Reference; *p<0.05, **p<0.001; CI: Confidence interval; +adjusted for age, gender, type of disability, BMI, sugar consumption, and oral hygiene practices. 
CP: cerebral palsy; A: autism; DS: Down’s syndrome; ID: intellectual disability; DB: deafness or blindness or both; MD: children with multiples disability,
syndromes. For disability types, children with other disabilities are taken as reference value for each disability type.
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RESULTS

Among 400 children, 123 (30.8%) presented with intellec-
tual disability (ID), 107 (26.8%) with autism, 70 (17.5%)
with Down’s syndrome, and 43 (10.7%) with cerebral palsy 
(CP). The mean BMI for the entire study population was
22.3 ± 3.1. One hundred nine (27.2%) children presented 
with obesity and 77 (19.3%) with overweight (Table 1).

Caries was present in 289 (72.3%) with a mean dmft of 
3.9 ± 2.7, and mean DMFT of 4.8 ± 2.3 (Table 2).

Regression analysis for obesity showed an odds ratio
(OR) of 1.69 (CI: 0.18–2.62, p < 0.05), and for children
with sugar consumption 2.01 (CI: 0.18–3.09, p < 0.05) for 
having caries. The OR for cerebral palsy was 2.21 (CI: 
1.27–4.12, p < 0.001) and for intellectual disability 2.27
(CI: 1.29–5.12, p < 0.001) for having caries (Table 3).

DISCUSSION

The present study was the first of its kind, which examined 
the relationship between caries and obesity among children 
with special health-care needs controlling covariates like 
gender, age, type of disability, diet, and oral hygiene prac-
tices. The results showed 72.3% caries prevalence with
high mean caries scores (dmft 3.9; DMFT 4.8). The caries 
prevalence reported in the present study is closer to Saudi 
National Survey data.13 No significant difference was ob-
served between gender and caries prevalence. 

The present study found a high prevalence of caries
among children with cerebral palsy (76.7%), intellectual dis-
ability (79.7%), autism (78.5%), and children with multiple
disabilities (79.2). Children with cerebral palsy had an OR
of 2.21, autism an OR of 2.17, intellectual disability an OR 
of 2.27, and multiple disabilities an OR of 2.29 greater risk 
of having caries. The high prevalence and greater odds of 
developing caries in these special-needs children may be
attributed to lack of motor coordination, psychomotor func-
tion impairment, and lack of manual dexterity, which directly 
influence the practice of oral hygiene measures.7,8,16,20,24

The current study’s results showed a positive associ-
ation between caries and obesity with an OR of 1.69 
greater risk of caries compared to children with normal BMI.
This finding is in agreement with previous studies and sys-
tematic reviews which showed a strong association be-
tween the two.5,7,11,12,15,19 The reason may be due to the 
effect of the common risk factor – sugar consumption –
which increased the likelihood of both conditions. The cur-rr
rent results showed obesity to be statistically significantly 
higher among special-needs children who regularly con-
sumed sugar; these children were also at a 2.01-times 
greater risk of having caries. 

In agreement with previous studies,10,25 the present
findings showed that children who brushed their teeth ≤ 1
per day had a 2.02-times greater risk of having caries. Chil-
dren who used non-fluoridated toothpaste presented with
82% caries prevalence and a 2.67-times greater risk of hav-
ing caries. These results demonstrated the need to estab-

lish measures promoting habits for adequate oral hygiene
with the proper use of fluoridated dentifrices in special-
needs children.23

The cross-sectional design of the present study limits
the establishment of a causation relationship; other unex-
plored facors might also have influenced the observed as-
sociation. Chances of recall bias in diet history may also
have influenced the study results. 

CONCLUSION

The present study showed a positive association between
caries and obesity among children with special health-care 
needs. This observation demands an integrated approach 
to caries management by addressing the common risk fac-
tors for caris and obesity, thus emphasising both oral and
general health of special-needs children. 

ACKNOWLEDGEMENT

The present research work was supported by Taif University Research-
ers Support Project Number (TURSP-2020/102), Taif University, P.O
Box-11099, Taif-21944, Saudi Arabia.

REFERENCES

1. Al Dhaifallah A, Mwanri L, Aljoudi A. Childhood obesity in Saudi Arabia: 
Opportunities and challenges. Saudi J Obesity 2015;3:2–7.

2. Al Herbish AS, El Mouzan MI, Al Salloum AA, Al Qureshi MM, Al Omar AA,
Foster PJ, et al. Body mass index in Saudi Arabian children and adoles-
cents: a national reference and comparison with international standards. 
Ann Saudi Med 2009;29:342–347.

3. Alhabdan YA, Albeshr AG, Yenugadhati N, Jradi H. Prevalence of dental
caries and associated factors among primary school children: a popula-
tion-based cross-sectional study in Riyadh, Saudi Arabia. Environ Health 
Prev Med. 2018;23:60.

4. Al-Hussaini A, Bashir MS, Khormi M, AlTuraiki M, Alkhamis W, Alrajhi M,
Halal T. Overweight and obesity among Saudi children and adolescents:
Where do we stand today? Saudi J Gastroenterol 2019;25:229–235.

5. Alshehri YFA, Park JS, Kruger E, Tennant M. Association between body 
mass index and dental caries in the Kingdom of Saudi Arabia: Systematic
review. Saudi Dent J. 2020;32:171–180.

6. American Academy of Pediatric Dentistry. Guidelines on management of 
dental patients with special health care needs. Pediatr Dent 2016; 
38(special issue):171–176.

7. Ashour NA, Ashour AA, Basha S. Association between body mass index 
and dental caries among special care female children in Makkah City. 
Ann Saudi Med 2018;38:28–35.

8. Chen CY, Chen YW, Tsai TP, Shih WY. Oral health status of children with
special health care needs receiving dental treatment under general anes-
thesia at the dental clinic of Taipei Veterans General Hospital in Taiwan. J
Chin Med Assoc 2014;77:198–202.

9. de Onis M, Blössner M, Borghi E. Global prevalence and trends of over-rr
weight and obesity among preschool children. Am J Clin Nutrit
2010;92:1257–1264.

10. Farooqi FA, Khabeer A, Moheet IA, Khan SQ, Farooq I, ArRejaie AS. Preva-
lence of  dental caries  in primary and permanent teeth and its relation 
with tooth brushing habits among schoolchildren in Eastern Saudi Arabia. 
Saudi Med J 2015;36:737–742.

11. Hayden C,  Bowler JO,  Chambers S,  Freeman R,  Humphris G,  Richards 
D,  Cecil JE. Obesity  and  dental caries  in children: a systematic review
and meta-analysis. Community Dent Oral Epidemiol 2013;41:289–308.

12. Hooley M, Skouteris H, Boganin C, Satur J, Kilpatrick N. Body mass index
and dental caries in children and adolescents: a systematic review of lit-
erature published 2004 to 2011. Sys Rev 2012;21;1:57.



106 Oral Health & Preventive Dentistry

Mohamed et al

13. Khan SQ,  Khan NB,  Arrejaie AS. Dental caries. A meta analysis on a 
Saudi population. Saudi Med J 2013;34:744–749.

14. Kummer A, Barbosa IG, Rodrigues DH, Rocha NP, Rafael MS, Pfeilsticker 
L et al.  Frequency of overweight and obesity in children and adolescents 
with autism and attention deficit/hyperactivity disorder. Rev Paul Pediatr 
2016;34:71–77.

15. Marshall TA, Eichenberger-Gilmore JM, Bronffitt BA, Warren JJ, Levy SM.
Dental caries and childhood obesity: roles of diet and socioeconomic sta-
tus. Community Dent Oral Epidemiol 2007;35:449–458.

16. Nqcobo CB, Yengopal V, Rudolph MJ, Thekiso M, Joosab Z. Dental caries 
prevalence in children attending special needs schools in Johannesburg,
Gauteng Province, South Africa. SADJ 2012;67:308–313.

17. O’Shea M, O’Shea C, Gibson L, Leo J, Carty C. The prevalence of obe-
sity in children and young people with Down syndrome. J Appl Res Intel-
lect Disabil 2018;31:1225–1229.

18. Pan CC, Davis R, Nichols D, Hwang SH, Hsieh K. Prevalence of overweight
and obesity among students with intellectual disabilities in Taiwan: A sec-
ondary analysis. Res Dev Disabil. 2016;53-54:305–313.

19. Rogozinski BM, Davids JR, Davis RB, Christopher LM, Anderson JP, Jame-
son GG et al. Prevalence of obesity  in ambulatory children with cerebral
palsy. J Bone Joint Surg Am. 2007;89:2421–2426.

20. Sakeenabi B,  Swamy HS,  Mohammed RN. Association  between  obe-
sity, dental caries and socioeconomic status in 6- and 13-year-old school
children. Oral Health Prev Dent 2012;10:231–241.

21. Shah AH, Bindayel NA, AlOlaywi FM, Sheehan SA, AlQahtani HH, AlShalwi 
AM. Oral Health Status of a group at a Special needs centre in AlKharj 
Saudi Arabia. J Disability Oral Health 2015;16:79–85.

22. Shivakumar S, Srivastava A, Shivakumar GC. body mass index and dental
caries: a systematic review. Int J Clin Pediatr Dent 2018;11:228–232.

23. Silva AER, Menezes AMB, Demarco FF, Vargas-FF, Peres MA. Obesity and 
dental caries: systematic review. Rev. Saúde 2013:47:799–812. 

24. Toumba KJ, Twetman S, Splieth C, Parnell C, van Loveren C, Lygidakis 
NA. Guidelines on the use of fluoride for caries prevention in children: an
updated EAPD policy document. Eur Arch Paediatr Dent 2019;20:507–516.

25. Trentin MS, Costa AAI, Barancelli M, Marceliano-Alves MFV, Miyagaki DC,
Carli JPD. Prevalence of dental caries in patients with intellectual disabili-
ties from the Association of Exceptional Children’s Parents and Friends of 
Southern Brazil. RGO 2017;65:352–358.

26. Wang WH, Wang WJ. Caries related factors for preschool children. Zhong-gg
hua Kou Qiang Yi Xue Za Zhi 2008;43:105–106.

27. Wang Y,  Lim H. The global childhood obesity epidemic and the associ-
ation between socio-economic status and childhood obesity. Int Rev Psy-yy
chiatry 2012;24:176–188.

28. World Health Organization. Oral Health Surveys: basic Methods, ed 5. Ge-
neva: World Health Organization, 2013.


