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ABSTRACT

Background: Vitamin D has a vital factor in the maintenance of calcium and phosphate metabolism and their
deposition in mineralized tissues including teeth. Objective: To investigate the relation of vitamin D level among
6-12 years old children and their dental caries. Patients and Methods: Two hundred children were asked to
participate in this study. Their ages ranged between 6-12 years. Their variables were identified and included
socioeconomic status, age, medical history, health-related behaviors, dietary intake, dental history, presence of any
dental complaints and oral hygiene practice. The mouth health measures to be investigated in this study were
decayed, missing, and filled teeth index. Vitamin D measurements were analyzed by I-Chroma 11, Boditch Medical
Inc., Republic of Korea. Three vitamin levels were considered as deficient, insufficient and sufficient. Results:
Among 200 children who involved in this work, 9 (4.5%) children had dental caries. Male children, parents
education, no onchophagia, no toothache and children with brushing 2 times a day were significantly had less
incidence of dental caries. While, age, house hold income and residency have no relationship with presence of
dental caries. Vitamin D estimations were reported as deficient, insufficient and sufficient at a rate of 14.5%, 31%
and 54.5% respectively. The highest incidence of dental caries was detected among deficient children (22.2%) in
comparison to either insufficient (66.7%) or sufficient (11.1%) children. Conclusions: There is high incidence of
dental caries among vitamin D deficient children but its causation cannot be confirmed. Therefore, vitamin D
deficiency can be considered as a predisposing factor for dental caries.
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INTRODUCTION

Vitamin D has a vital factor in the maintenance of
calcium and phosphate metabolism and their deposition
in mineralized tissues including teeth."? Vitamin D is a
steroid hormone obtained mainly from exposure to
sunlight, but also from diet.*®! The effect of vitamin D

It has been reported that periodontitis was related among
insufficient  vitamin D  compared to non-
periodontitis,*>*®! another has recorded no variation.!%
In addition, vitamin D concentrations were related with
higher periodontal destruction and higher tooth loss. ¢!

Interestingly, mouth neoplasm, squamous cell carcinoma

in teeth development indicate that impaired teeth
composition is increasing in individuals with vitamin D
deficiency.®

Vitamin D deficiency leads teeth vulnerable to dental
caries due to teeth enamel defects.”? The confirmed
mechanism for the effect of vitamin D on dental caries
has not been understood.®

Schroth et al. (9) recorded the relationship between
vitamin D deficiency and dental caries among Canadian
children. In a research done in children ages 3-5 years,
Pacey et al.'! recorded that the incidence of children
with dental caries was much lower in those who used
vitamin D and calcium supplements than in those who
did not. Koreans are susceptible to severe health
disorders due to insufficient vitamin D levels.*!

of the esophagus, oral, and pharyngeal cancers are
associated with vitamin D deficiency.[*?!

Therefore, the aim of the present study is to investigate
the relationship between vitamin D concentration among
6-12 years old Iraqi children and their dental caries.

PATIENTS AND METHODS

Subjects: This is a cross-sectional study which was
carried out by a professional dentist on Iraqi children at
the College of Dentistry in Basrah during the period from
January to October 2021. The work has been proved by
the Ethical Committee of the Dentistry College in
Basrah. Two hundred children were asked to participate
in this study. Their ages ranged between 6-12 years.
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Children with diabetes type 2 or cancer were excluded
from the study.

Their  variables were identified and included
socioeconomic status, age, medical history, health-
related behaviors, dietary intake, dental history, presence
of any dental complaints and mouth hygiene. The oral
health measures to be investigated in this study were
decayed, missing, and filled teeth index.

Vitamin D estimation: Blood samples were collected at
least 2 h after a meal. The samples were light protected,
centrifuged after 30 min, and stored at —20 °C. Vitamin
D concentrations were analyzed and estimated by I-
Chroma 11, Boditch Medical Inc., Republic of Korea.

Statistical analysis: The collected data were statistically
analyzed using Statistical Package for the Social
Sciences (SPSS). Chi-Square test (X2) was applied to
compare variables while groups with <5%, Fisher Exact
test was used. P <0.05 was significant.

Table 1: Demographic features for the studied children.

RESULTS

Among 200 children who involved in the study, 9 (4.5%)
children had dental caries. The basic socio-demographic
features of the participants according to the occurrence
of dental caries were illustrated in Table (1). Male
children, parents education, no onchophagia, no
toothache and children with brushing 2 times a day were
significantly associated less with the incidence of dental
caries. While, age, house hold income and residency
have no relationship with presence of dental caries.

Vitamin D levels were reported as deficient, insufficient
and sufficient at a rate of 14.5%, 31% and 54.5%
respectively. The highest incidence was detected among
children with insufficient vitamin D level as 66.7% in
comparison to either deficient (22.2%) or sufficient
(11.1%) children as far as vitamin D level is concerned
(Table 2).

Variables Total n=200 | Children with dental | Children without dental P value
No. (%) caries. n =9 No. (%) | caries. n=191 No. (%)

Sex
Male 85 (42.5) 3(3.5) 82 (42.9) 0.001
Female 115 (57.5) 6 (5.2) 109 (57.1)
Age (years)
6-8 93 (46.5) 4 (4.3) 89 (46.6) 0.05
9-12 107 (53.5) 5 (4.6) 102 (53.4)
House hold income
Low 71 (35.5) 3(4.2) 68 (35.6) 0.05
Middle 87 (43.5) 4 (4.6) 83 (43.5) '
High 42 (21.0) 2 (4.8) 40 (20.9)
Parents education
Iliterate 58 (29.0) 4 (6.9) 54 (28.3) 0.001
High school 99 (49.5) 3 (3.03) 96 (50.3) '
University 43 (21.5) 2 (4.7) 41 (21.5)
Residency
Urban 112 (56.0) 5 (4.5) 107 (56.0) 0.05
Rural 88 (44.0) 4 (4.5) 84 (44.0)
Onchophagia
Yes 19 (9.5) 1(4.3) 18 (9.4) 0.001
No 181 (90.5) 8 (4.6) 173 (90.6)
Toothache
Yes 22 (11.0) 2(9.1) 20 (10.5) 0.01
No 178 (89.0) 7(7.9) 171(89.5)
Frequency of brushing
2 times a day 38 (19.0) 0(0.0) 38 (19.9) 0.01
Irregular 70 (35.0) 2(2.8) 68 (35.6) '
No. 92 (46.0) 7 (7.6) 85 (44.5)
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Table 2: The relationship between vitamin D and dental caries.

Vitamin D level | Dental caries (+ve) =9 | Without dental caries (-ve) = 191 | Total N = 200
?gg;mt 2 (22.2) 27 (14.1) 29 (14.5)
;%s%fgﬁ;ml 6 (66.7) 56 (29.3) 62 (31.0)
?grl”ag' g/, 1(11.1) 108 (56.5) 109 (54.5)
P value 0.01 0.01 0.01
DISCUSSION In conclusion, there is high incidence of dental caries

Vitamin D deficiency is a predisposing factor for oral
diseases including dental caries. Vitamin D has a vital
factor in bone and teeth mineralization. So, if mineral
metabolism is disturbed then failures will occur in bone
development. The maintenance of sufficient vitamin D
status has found to be associated with a healthy mouth
including teeth. Nevertheless, vitamin D levels are
essential in order to get a healthy oral cavity. The highest
incidence detected in this work was among patients with
either deficient or inadequate vitamin D level. Children
and adolescents are susceptible to the clinical pictures of
inadequate vitamin D because of its essential role in bone
and teeth development./*!

Male children, parents education, no onchophagia, no
toothache and children with brushing 2 times a day were
clearly reducing the incidence of dental caries. While,
age, house hold income and residency have no
relationship with occurrence of dental caries. Dental
caries has a complex and multifactorial etiology. Thus,
the cause of such relationship is difficult to be confirmed
since many other factors might contribute to oral
diseases as increased acidity in the mouth cavity,
reduction in saliva production, sugary diet, fast food,
inadequate attention to oral health, inhabitant of
Streptococcus mutans microorganism and delayed
treatment.”22!! It is well known that children consume a
lot of sweats, chocolate, biscuit, carbohydrate and soft
drinks without washing their mouths. In addition, many
children refuse to eat egg and fish and further less
exposure to sun light especially during Corona-19
outbreak when people stayed at home for a lots of time.

Some published investigations have indicated that low
vitamin D intakes are related to an increased dental
caries incidence.”>?"! but other has not observed such
association.”® However, there is evidence for the
relationship of low concentrations of vitamin D and the
high incidence of dental caries in subjects of various
ages, even the mechanism is obscure.?**? Hence, I can
conclude that, the maintenance of normal vitamin D
levels during pregnancy might have a vital role on the
baby's health and teeth development. Environmental
situations are not enough to discuss the incidence of
dental caries.®*3* Thus, few surveys have indicated that
some individuals are either susceptible or resistant to
dental caries.

among children with either deficient or insufficient
vitamin D level, but its causation cannot be confirmed.
Therefore, vitamin D deficiency can be considered as a
predisposing factor for dental caries.

Acknowledgment: | would like to express my thanks to
Dr. Asaad Yahia, College of Agriculture, University of
Basrah for his help in doing the statistical analysis.

REFERENCES

1. Svensson D, Nebel D, Nilsson B-O. Vitamin D3
modulates the innate immune response through
regulation of the hCAP-18/LL-37 gene expression
and cytokine production. Inflamm Res., 2016; 65:
25-32.

2. Davideau JL, Lezot F, Kato S, Bailleul-Forestier I,
Berdal A. Dental alveolar bone defects related to
vitamin D and calcium status. J Steroid Biochem
Mol Biol, 2004; 89: 615-8.

3. Borel P, Caillaud D, Cano NJ. Vitamin D
bioavailability: State of the art. Crit Rev Food Sci.
Nutr, 2015; 55: 1193-205.
doi: 10.1080/10408398.2012.688897.

4. Holick M.F, Chen TC. Vitamin D deficiency: A
worldwide problem with health consequences. Am J
Clin Nutr, 2008; 87: 1080-6.
doi: 10.1093/ajcn/87.4.1080S.

5. Turck D, Bresson JL, Burlingame B, Dean T,
Fairweather-Tait S, Heinonen M, et al. Update of the
tolerable upper intake level for vitamin D for
infants. EFSA J., 2018; 16: 1-118.

6. Schroth RJ, Lavelle C, Tate R, Bruce S, Billings RJ,
Moffatt MEK. Prenatal Vitamin D. Dental caries in
infants. Pediatrics, 2014; 133: 277.

7. Cockburn F, Belton NR, Purvis RJ, Giles MM,
Brown JK, Turner TL, et al. Maternal vitamin D
intake and mineral metabolism in mothers and their
newborn infants. Br Med J., 1980; 28: 11-4.

8. Bener A, Al Darwish MS, Hoffmann GF. Vitamin D
deficiency and risk of dental caries among young
children: a public health problem. Indian J Oral Sci.,
2013; 4: 75-82.

9. Schroth RJ, Rabbani R, Loewen G, Moffatt ME.
Vitamin D and dental caries in children. J Dent Res.,
2016; 95: 173-9.

10. Pacey A, Nancarrow T, Egeland GM. Prevalence
and risk factors for parental-reported oral health of
Inuit preschoolers: Nunavut Inuit child health

Vol 8, Issue 4, 2022.

WWW.Wjpmr.com |

ISO 9001:2015 Certified Journal | 185




Hala.

World Journal of Pharmaceutical and Medical Research

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

survey, 2007-2008. Rural Remote HIth, 2010; 10:
1368.

Choi HS, Oh HJ, Choi H, Choi WH, Kim JG, Kim
KM, et al. Vitamin D insufficiency in Korea--a
greater threat to younger generation: the Korea
National Health and nutrition examination survey
(KNHANES) 2008. J Clin Endocrinol Metab, 2011,
96: 643-51.

Anbarcioglu E, Kirtiloglu T, Oztiirk A, Kolbakir F,
Acikgéz G, Colak R. Vitamin D deficiency in
patients with aggressive periodontitis. Oral Dis.,
2019; 25: 242-9. doi: 10.1111/0di.12968.

Agrawal AA, Kolte AP, Kolte RA, Chari S, Gupta
M, Pakhmode R. Evaluation and comparison of
serum vitamin D and calcium levels in periodontally
healthy, chronic gingivitis and chronic periodontitis
in patients with and without diabetes mellitus-a
cross-sectional study. Acta Odontol Scand, 2019;
77:592-9. doi: 10.1080/00016357.2019.1623910.
Ebersole JL, Lambert J, Bush H, Huja PE, Basu A.
Serum nutrient levels and aging effects on
periodontitis.  Nutrients,  2018; 10: 1986.
doi: 10.3390/nu10121986.

Costantini E, Sinjari B, Piscopo F, Porreca A, Reale
M, Caputi S, Murmura G. Evaluation of salivary
cytokines and Vitamin D levels in periodontopathic
patients. Intn J Mol Sci.,, 2020; 21: 2669.
doi: 10.3390/ijms21082669.

Dietrich T, Joshipura KJ, Dawson-hughes B,
Bischoff-ferrari HA. Association between serum
concentrations of 25-hydroxyvitamin D 3 and
periodontal disease in the US population 1-3. Am J
Clin Nutr, 2004; 80: 108-13.

Zhan Y, Samietz S, Holtfreter B, Hannemann A,
Meisel P, Nauck M, et al. Prospective study of
serum 25-hydroxy vitamin d and tooth loss. J Dent
Res., 2014; 93: 639-44.
doi: 10.1177/0022034514534985.

Antonoglou GN, Knuuttila M, Niemel&d O, Raunio
T, Karttunen R, Vainio O, et al. Low serum level of
1,25(0OH)2D is associated with chronic periodontitis.
J  Periodontal Res., 2015; 50: 274-80.
doi: 10.1111/jre.12207.

Fathi N, Ahmadian E, Shahi S, Roshangar L, Khan
H, Kouhsoltani M, et al. Role of vitamin D and
vitamin D receptor (VDR) in oral cancer. Biomed
Pharmacother, 2019; 109: 391-401.
doi: 10.1016/j.biopha.2018.10.102.

Lipworth L., Rossi M., McLaughlin J.K., Negri E.,
Talamini R., Levi F, et al. Dietary vitamin D and
cancers of the oral cavity and esophagus. Ann
Oncol, 2009; 20: 1576-81.
doi: 10.1093/annonc/mdp036.

Davideau JL, Lezot F, Kato S, Bailleul-Forestier I,
Berdal A. Dental alveolar bone defects related to
vitamin D and calcium status. J Steroid Biochem
Mol Biol, 2004; 89: 615-8.

Tanzer JM, Thompson A, Wen ZT, Burne RA.
Streptococcus mutans: fructose transport, Xxylitol

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

resistance, and virulence. J Dent Res., 2006; 85:
369-73.

Russell SL, Mayberry LJ. Pregnancy and oral
health: a review and recommendations to reduce
gaps in practice and research.MCN. Am J Matern
Child Nurs, 2008; 33: 32-7.

Ressler-Maerlender J, Krishna R, Robison V. Oral
health during pregnancy: current research. J Women
Health (Larchmt), 2005; 14: 880-2.

Schroth RJ, Rabbani R, Loewen G, Moffatt ME.
Vitamin D and Dental caries in children. J Dent
Res., 2016; 95: 173-9.

Dudding T, Thomas SJ, Duncan K, Lawlor DA,
Timpson NJ. Re-examining the association between
vitamin D and childhood caries. PLoS One, 2015;
21:10:e01437609.

Herzog K, Scott JM, Hujoel P, Seminario AL.
Association of vitamin D and dental caries in
children: findings from the National Health and
nutrition examination survey, 2005-2006. J Am Dent
Assoc, 2016; 147: 413-20.

Theodoratou E, Tzoulaki I, Zgaga L, loannidis JP,
Vitamin D. Multiple health outcomes: umbrella
review of systematic reviews and meta-analyses of
observational studies and randomised trials. BMJ,
2014; 348: 2035.

Zhou F., Zhou Y., Shi J. The association between
serum 25-hydroxyvitamin D levels and dental caries
in us adults. Oral Dis., 2020.
doi: 10.1111/0di.13360.

Herzog K., Scott J.M., Hujoel P., Seminario A.L.
Association of Vitamin D and dental caries in
children Findings from the National Health and
Nutrition Examination Survey, 2005-2006. J Am
Dent Assoc, 2016; 147: 413-20.
doi: 10.1016/j.adaj.2015.12.013.

Kim 1.J, Lee HS, Ju HJ, Na JY, Oh HW. A cross-
sectional study on the association between vitamin
D levels and caries in the permanent dentition of
Korean children. BMC Oral Hlth, 2018; 18: 43.
doi: 10.1186/s12903-018-0505-7.

Gupta A, Chhonkar A, Arya V. Comparison of
Vitamin D level of children with severe early
childhood caries and children with no caries. Intn J
Clin  Pediatr Dent, 2018; 11: 199-204.
doi: 10.5005/jp-journals-10005-1511.

Deane S, Schroth RJ, Sharma A, Rodd C. Combined
deficiencies of 25-hydroxyvitamin D and anemia in
preschool children with severe early childhood
caries: A case-control study. Paediatr. Child Hlth,
2018; 23: e40-e5. doi: 10.1093/pch/pxx150.

Yildiz G, Ermis RB, Calapoglu NS, Celik EU, Trel
GY. Gene-environment interactions in the etiology
of dental caries. J Dent Res., 2016; 95: 74-9.
doi: 10.1177/0022034515605281.

Jagr M, Eckhardt A, Pataridis S, Foltan R, Mysak J,
Miksik I. Proteomic analysis of human tooth pulp
proteomes—Comparison of caries-resistant and
caries-susceptible persons. J Proteom, 2016; 145:
127-36. doi: 10.1016/j.jprot.2016.04.022.

WWW.wjpmr.com

| Vol 8, Issue 4, 2022.

ISO 9001:2015 Certified Journal |

186




