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ABSTRACT
Objective: To find out the correlation of vitamin D levels with socioeconomic status and dental caries.
Study Design: Cross sectional study.
Place and Duration of Study: The study was conducted at Islamic International Medical College from
September 2015 to March 2016.
Materials and Methods: Eighty children, between 2-8 years of age, were recruited after fulfilling a
questionnaire from their parents or caregiver. The sample population was divided into two groups keeping in
mind their dental health. Group 1 consisted of children suffering from dental caries and is comprised of 60
patients. Group 2 consisted of children with sound healthy teeth and was comprised of 20 children.
Questionnaires assessing children ҆s socioeconomic background, dietary habits were included. The data was
studied using Likert scale. The diagnosis of childhood caries was based on oral health diagnostic criteria
defined by WHO. Total caries score, dmft index (decayed, missed, filled teeth) was obtained. Venipuncture of
participants was done for determining Vitamin D levels of the study population by using ELISA procedure.
Pearson correlation and Chi-square analysis were applied to the results.
Results: Results have established that Vitamin D levels in children have positive association to their
socioeconomic status. Vitamin D deficiency is seen in offspring belonging to low socioeconomic status and
dental caries was also present in them. Pearson correlation and Chi-square analysis have showed that increased
dmft caries score is correlated with vitamin D concentrations less than 30ng/ml and lower monthly income.
This cross-sectional study showed that caries, less serum vitamin D levels and low socioeconomic status are
directly related with each other.
Conclusion: Dental caries lower 25 hydroxy vitamin D levels and low socioeconomic status is closely linked.
Improving children's vitamin D levels by providing vitamin D supplementation or awareness of food rich in
vitamin D may be helpful in decreasing the incidence of dental caries in young children.
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Introduction
Vitamin D also known as calciferol is fat soluble
sterol derived vitamin. It is a prohormone. Its two
1
forms are vitamin D2 and vitamin D3 Vitamin D2 or
ergocalciferol is derived from plants, vitamin D3 or
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cholecalciferol is synthesized in human skin from
7dehydrocholesterol,2 on exposure to ultraviolet B
irradiation with wavelength 290 to 320 nm convert
7dehydrocholesterol to D3.2,3 Serum vitamin D levels
depend on not only on Sun exposure but also on its
oral supply. Few of these dietary sources include cod
liver oil, fishes like salmon, sardines, cod fish and
mackerel, red meat and liver.4 Certain foods are well
fortified with vitamin D like breakfast cereals,
margarine, fruit juices and dairy products. 5
Ergocalciferol or cholecalciferol are inactive till their
activation by two hydroxylases in liver and then in
kidney so that it becomes metabolically active.
Calcium in the diet is absorbed from small intestine
with help of vitamin D, which induces the formation
of protein called calbindin-D9k.6 This protein
increases binding of calcium present in food. Vitamin
D deficiency in humans produce defects in bone
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mineralization resulting in a disease, rickets which
occurs in children and osteomalacia, occurs in adults.
Vitamin D also has a definitive role in regulating
acquired and Innate Immunity immune response.
Calcitriol also effect the differentiation and
mineralization of osteoblasts. Early Childhood Caries
(ECC) is defined as carious lesions in incisors of the
deciduous dentition of the children.7 It is seen that
8,9
ECC is associated with low family income and it has
also been observed that vitamin D insufficiency is
mostly seen in children with low socioeconomic
status. In other words it can be assumed that
malnourished children have more tendencies to
develop dental caries and hypovitaminosis D.10
Dental caries is a decay of teeth by different strains of
bacteria, Streptococcus mutans and Streptococcus
sobrinus mostly that results in cavitated and non
11
cavitated (white-spot) carious lesions. According to
various studies, the frequency of caries in school
going children of Pakistan was 41%. However in the
five year old children this index was found as high as
9
75% . Risk factor of low income is because of
unhealthy dietary habits.12 A highly significant
association is found between caries and family
income patterns.8 It is established that a strong
association exists between early childhood caries
and low socioeconomic status.9 Chances of defective
amelogenesis causing enamel hypoplasia , large pulp
chambers and dentinal anomalies are enhanced
when there is deficiency of vitamin D during
development of tooth which is suggested as a
significant risk factor for early childhood caries
ECC.7,13,14 These defects in enamel increase the
chances of caries causing bacteria to develop
caries.10 Chances of having dental caries are more if
the mineralization of enamel and dentin is
decreased. 15 Prolonged vitamin D deficiency,
decreases serum calcium levels and increases
parathyroid hormone.16 Vitamin D level is measured
from plasma concentration of the circulating
25(OH)D.3 Serum 25(OH)D levels < than 20 ng/ml
shows deficiency: serum 25(OH)D levels between
20-30 ng/ml denotes insufficiency: 30-44 ng/ml as
sufficiency and 50-70 ng/ml is considered as optimal
level. 1 7 Problems arising from caries are
immeasurable, there is difficulty in eating as the
affected child has to face the consequences18
expensive dental treatment and there is chance of
203
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reoccurrence.12 Nutritional and sleep problems
19
affect growth of children.
To find out the correlation between vitamin D,
childhood caries and socioeconomic background,
the following study was undertaken. It means that
hypovitaminosis D is present in children with low
socioeconomic background and they have more
chances to develop dental caries. Our study is done
at small scale but it can be a significant breakthrough.

Materials and Methods
It was a cross-sectional observational study, held in
the Biochemistry department of IIMC-T (Islamic
International Medical College) Rawalpindi in
collaboration with IIDC (Islamic International Dental
College) Islamabad after the approval from
Institutional Review Committee, and Ethics
Committee of Riphah International University for a
period of six months, from September 2015 till
March, 2016. Sixty Children with early childhood
caries (ECC) as group 1 and twenty children with
sound, healthy teeth as group 2 were included in this
study. Size of the sample was calculated, on the basis
of prevalence and duration of study period. Simple
randomized sampling technique was used for sample
collection. The patient were allocated without any
bias or prior notification during the entire study
period. Samples were collected from different
hospitals to ensure a fair degree of randomness.
For grading dental caries an index, dmft was used
which was achieved by adding d (decayed), m
(missed), f (filled) teeth of children. The index is
internationally accepted by the dental community
for recording of decayed, missed and filled teeth. For
each individual the occurrence of dental caries is
obtained by calculating the number of decayed teeth
d (the carious teeth), Missed teeth m and the
number of teeth have Fillings or Crown on tooth as f.
Score 0 for dmft shows that there is no caries and
those having dmft score >4 were considered having
excessive caries. A questionnaire which was given to
the parents of the children revealed facts about their
children food intake and their socioeconomic status.
Venipuncture of participants was done to determine
serum vitamin D levels. Serum samples were stored
in freezers of post graduate laboratory at -70°C,
Biochemistry department of IIMC Rawalpindi. Serum
total 25(OH) D of the study subjects were measured
using enzyme linked immunosorbent assay (ELISA).
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Questionnaire data was analyzed using Likert scale.
To find out the relationship between serum vitamin
D levels, socioeconomic back ground and childhood
caries, Pearson's correlation method was applied.
For data processing SPSS 21 was used. Frequencies,
means and standard deviations were determined.
Chi-square analysis was also applied. P value less
than 0.05 was considered as significant.
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Table IV: Associa on of Vitamin D levels with
socioeconomic status

Results
Results have established association of Vitamin D
levels in Children with Early Childhood Caries. Total
number of children participated in the study was 80.
In them 43, 54% were male and 37, 46% were female.
The mean age of the patient was 5 years and 3
months.
Table I: Frequency Distribu on of Vitamin D Levels in
Study Subjects

Table II: Economic Status Distribu on of Study Subjects

Table III: Descrip ve Sta s cs of Vitamin D Levels

Vitamin deficiency, insufficiency, sufficiency and
optimal values are grouped as level 1, 2, 3 and 4
respectively on Likert scale. Socioeconomic status of
the study subjects is also divided into four levels on
Likert scale in which level 1 indicates subjects whose
economy is more than Rs. 15,000 per month, level 2
indicates subjects whose economy is more than Rs.
30,000 per month, level 3 indicates subjects whose
economy is more than Rs. 50,000 per month and
level 4 indicates subjects whose economy is more
than Rs. 80,000 per month. Chi-square analysis has
showed that vitamin D levels have significant
association with the socioeconomic status levels.
Statistically significant difference (p value less than
0.01) is seen in Table no. IV when vitamin D levels of
the study subjects are compared with
socioeconomic status levels.
The results of our study reveal statistically significant
difference (p value less than 0.001) in vitamin D
levels of the study subjects with socioeconomic
status groups. This study has showed that vitamin D
deficiency, insufficiency and sufficiency is
significantly related with socioeconomic status levels
as shown in Table no. IV
Combined correlation of Vitamin D levels, and caries
score of patients with socio economic status
revealed that Vitamin D and socio economic status
have positive correlation of value 0.508 whereas,
socio economic status and vitamin D levels have
reverse correlation with caries of values -0.51 and 0.89 respectively with p value is 0.00 and correlation
is significant at the 0.01 level.
204
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Discussion
This study was undertaken to find out the correlation
between vitamin D, socioeconomic background and
caries in young children. A cross-sectional study was
conducted which includes physical calculations,
laboratory tests and interviews of parents. There
were 80 children between age 3-8 years who were
visiting dental hospital. In total 80 study subjects 20
children have sound teeth without caries (group 2)
and 60 children were having dental caries at different
levels (group 1), which was measured by dmft score.
The current study examined the correlation of
vitamin D levels with different groups of
socioeconomic status of children and relates this
with extent of dental caries. This study has showed
that vitamin D deficiency, vitamin D insufficiency and
vitamin D sufficiency is significantly related with
socioeconomic status levels. Vitamin D levels and
socioeconomic backgrounds are strongly correlated
to extent of dental caries in childhood.
Improving the diet of children by including food rich
in vitamin D may have valuable effects on overall
health of the child and on dental health. There
should be mass education on awareness of foods
having vitamin D and calcium so that general health
of our population will be improved.
A study done by Sufia et al in 2011, It is concluded
that dental caries is more prevalent in preschool
children living in metropolitan areas and in lower
9
middle class. Charani et al in 2011 have also found
that there is a correlation between childhood caries
8
and family social background. Leghari et al in 2012
have also revealed that there is more frequency of
dental caries in children of public schools than
private schools.20
Our study has showed that vitamin D deficiency and
insufficiency is related to low and middle economy
levels. A study conducted in Canada by Schroth et al
in 2013 has concluded that vitamin D deficiency and
insufficiency is more common in children of lower
socioeconomic status and also there is more ECC in
21
them. It is also suggested that this vitamin D
deficiency and insufficiency plays main role in
development of dental caries in children. These
findings match with results of our study. In a study
held in Germany by Kühnisch et al. in 2015 suggested
that higher serum vitamin D levels were linked with
fewer chances of having extensive dental caries in
205
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permanent dentition.22 The results also support our
study. . The mechanisms behind that how sufficient
vitamin D reduce the risk of caries might be that
there is improved tooth development, better
amelogenesis which results in perfect enamel
formation, enhanced dentinal mineralization
response to caries. Vitamin D also induces
cathelicidin and certain defensins which protect the
teeth from caries causing bacterias.
In a study conducted by Forrest et al in 2011, it is
concluded that vitamin D deficiency is a marker of
23
low socioeconomic status. A study conducted by
Mehboobali et al in 2015 have analyzed that vitamin
D deficiency is present in population residing
outskirts of Karachi, who have low economy.24 A
cross-sectional study performed in Canadian schools
in 2015 by R.J. Schroth et al, showed that
hypovitaminosis D is closely related with extensive
dental caries. The results of this study matches with
25
our findings.
Nowadays sugar consumption is increased a lot in
the form of sweets and chocolates and children are
less aware of brushing techniques and oral hygiene
practices. It is also suggested by different studies that
despite of all the facts described above, decreased
oral hygiene, lack of education and increased
consumption of sugar in diet and drinks are
20,26
prominent risk factors for caries.
In most of the cross-sectional, case control and
prospective studies, vitamin D deficiency has been
considered to be linked with more chances of dental
caries. It is also worth mentioning that vitamin D
deficiency in individuals might result from lack of sun
exposure or it might be due to malnutrition or some
gene polymorphism is involved.

Conclusion
Our study concludes that sufficient level of 25(OH) D
in children has a significant role in decreasing dental
caries and is also related to socioeconomic status of
the children. This study has not only established the
close relationship of vitamin D and dental caries but
has also revealed the effect of socioeconomic status
as a significant contributing factor in this region. It is
therefore suggested that our children's vitamin D
status should be improved by fortification of food at
national level and there should be awareness among
people about food rich in vitamin D and calcium.
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