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Introduction
Vitamins D (1 and 25‑hydroxycholecalciferol) is 
one of the essential vitamins of the body which 
is fat soluble and made by sun’s exposure to the 
skin and becomes an active form in the kidneys. 
Vitamin D, accompanying with calcitonin, plays 
an important role in the deposition of calcium 
on hard tissues such as bones and teeth and by 
enhancing the absorption of phosphorus and 
calcium from the intestines and reducing the 
excretion of these elements from the kidneys, 
it contributes to bone metabolism and tooth 
formation and its toughness.[1]

At least 80% of Iranian children have severe 
degree and more than 90% have varying 
degrees of Vitamin D deficiency.[2] Lack of 
this vitamin in the body causes rickets in 
children and osteoporosis in adults.[1]

Recent studies have shown that Vitamin 
D has an important role in the process of 
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Abstract
Introduction: Previous studies have shown that Vitamin D has an effect on calcium absorption, 
mineralization, and dentin formation and also on the maturation and formation of developing 
teeth, but the aim of this study was to evaluate the relationship between serum level of Vitamin 
D and  Decayed, Missing, and Filled Teeth (DMFT) in adult patients with developed teeth. 
Materials and Methods: In this descriptive, cross‑sectional study, 200 women with the age range of 
15–40 years who referred to the Semnan Dental School in 2018–2019 and satisfied the inclusion and 
exclusion criteria were selected randomly. Then, DMFT, Plaque Index (PI) and SI index, age, the 
history and recent Vitamin D deficiency, and the history of xerostomia in patients were studied and 
statistically analyzed. Results: Only 4 (2%) of the women had a DMFT index score of 10 and 78 
(39%) had a score of 3 and 4, respectively. Most patients were aged 30 years and younger (64.5%) 
and most of them (90.5%) had no previous history of Vitamin D deficiency and only eight 
patients (4%) had xerostomia. More than half of the individuals (54%) had some degree of recent 
Vitamin D deficiency. More than half of the women had PI grade 3 (54%) and 82 individuals (41%) 
had high blood sugar levels. According to Spearman’s results, there was a moderate and negative 
correlation between DMFT and Vitamin D levels. Conclusion: Therefore, the lower the level of 
Vitamin D, the higher the DMFT index by excluding other caries‑causing factors. Consequently, it 
is recommended that this is considered in high‑risk groups in order to prevent oral health problems.
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tooth formation and development, including 
in the stages of calcium absorption, 
mineralization, and dentin formation, 
as well as in the health of periodontal 
tissues and especially the supporting 
bone.[1,3] Researchers examined the effect 
of Vitamin D of children’s serum and the 
polymorphism of the receptor gene of 
Vitamin D on early childhood caries and 
found conflicting results.[4‑9]

Although the effect of Vitamin D on the 
development and maturation of developing teeth 
during childhood and before full maturation 
of teeth seems reasonable, the question in this 
study is whether a correlation between the 
amount of Vitamin D presents in the serum 
and the  Decayed, Missing, and Filled Teeth 
(DMFT) index in adult patients or not and 
whether it is scientific and logical or not. 
Because Vitamin D deficiency is more common 
in women of reproductive age,[4] they were 
selected as the target population in this study.
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The purpose of this study was to investigate the 
relationship between the serum level of Vitamin D and 
DMFT in young women who are in safe reproductive age 
(15–35 years old)[9] in Semnan, and if there is a relationship, 
by improving education and information programs about 
Vitamin D deficiency, we try to reduce DMFT index in the 
target population to prevent further oral health problems.

Materials and Methods
In this descriptive, cross‑sectional study, 200 women of 
reproductive age with the age range of 15–40 years who 
referred to the Semnan Dental School in 2018–2019 
were randomly selected. All of them had serum Vitamin 
D test during the last 3 months, and for the patient who 
did not have, the test was prescribed. Thus, patients 
younger than 15 and over 35, patients taking medications 
such as bisphosphonate and alendronate, and patients 
with congenital dental missing and the teeth that were 
destroyed by trauma were excluded from the study sample. 
Patients’ examination for DMFT and Plaque Index (PI) 
was recorded by a trained dentistry student using a mirror 
and  abaisse‑langue and Fuchsine tablet  sunder the light 
of the unit and approved by an oral medicine specialist. 
In this study, a questionnaire including Sugar Index (SI), 
age, the history of xerostomia, and Vitamin D deficiency 
was  administered to the participants, and the recent serum 
levels of Vitamin D which were obtained in their blood 
test were recorded in the checklist [Figures 1 and 2]. The 
records and datasheets for each patient were completed in 
a personal and confidential interview and were never made 
available to miscellaneous persons. Ethical considerations 
were licensed by the Ethics Committee (REC.1397.083.
IR.SEMUMS) of Semnan University of Medical Sciences. 
The records of each patient were completed confidentially 
and were recorded in the Archive of the Dental School and 
were never accessible to miscellaneous persons.

Results
Two hundred women (15–35 years old) of safe reproductive 
age with a mean age of 27.1 ± 5.42 years who referred to 
the dental clinic of Semnan University of Medical Sciences, 

participated in this study, with the oldest being 35 and the 
youngest being 15 years of age.

Decayed, missing, and filled teeth index

They were examined for DMFT index; the mean was 
found to be 4.7 ± 2.20 that the least level of the index 
in the patients was 1 and the highest was 10. As shown, 
only 4 (2%) women had a DMFT index score of 10 
and  78 (39%) had a score of 3 and 4, respectively. None of 
the women referred had a congenital missing tooth as well 
as a missing tooth due to trauma.

Specifications examined

Other characteristics of the study participants are shown in 
Table 1. As shown in Table 1, most participants were aged 
30 years and younger than 30 years (64.5%) and most of 
them had no history of Vitamin D deficiency (90.5%) and 
only eight individuals (4%) had a history of xerostomia. 
It should be noted that none of the women took 
bisphosphonate and alendronate medications.

Plaque Index

More than half of the women studied had Grade 3 PI (54%) 
and only two of them (1%) had Grade 1 PI.

Table 1: Frequency distribution of the characteristics 
of women referred to the dental clinic of Semnan 

University of Medical Sciences
Characteristics n (%)
Age

30 years and <30 years 29 (64.5)
>30 71 (35.5)

History of Vitamin D deficiency
Yes 19 (9.5)
No 181 (90.5)

History of xerostomia
Yes 8 (4)
No 192 (96)
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Figure 1: Frequency distribution of decayed, missing, and filled teeth 
index in women referred to dental clinic of Semnan University of Medical 
Sciences in  98–97

Figure 2: Distribution graph of different levels of Vitamin D based on decayed, 
missing, and filled teeth index
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SI index

Eighty‑two women (41%) had high levels of sugar 
consumption during the day and only one woman (0.5%) 
had zero sugar intake.

Amount of acid consumption during the day

Only one (0.5%) woman had zero acid intake during the 
day, and most of them (40%) had higher than the average 
intake.

Recent Vitamin D serum levels

Nearly 46% of the people had adequate Vitamin D levels 
and more than half (54%) had some level of Vitamin D 
deficiency.

Correlation between decayed, missing, and filled teeth 
index and serum Vitamin D level

Spearman’s correlation coefficient was used to measure 
the correlation between DMFT index and serum Vitamin 
D deficiency (P < 0.001, r = −0.429); as shown by the 
Spearman’s test results, there is a moderate‑to‑negative 
correlation between the two parameters, implying that the 
higher the serum level of Vitamin D, the lower the DMFT 
index.

Multiple regression analysis

Multiple regression analysis was performed to evaluate 
the effects of age, history of xerostomia, PI, SI, amount of 
acid consumption, and serum level of Vitamin D on DMFT 
index [Table 2].

Results of multiple regression analysis

DMFT indicates a statistically significant relationship 
with age and history of xerostomia considering that this 
relationship was significant (P < 0.001) and PI, SI, and 
acid consumption during the day can have an effect 
on DMFT. Furthermore, it is found that serum level of 
Vitamin D is inversely correlated with DMFT index 
(P ˂ 0.001).

Discussion
DMFT increases in different age groups due to a variety of 
factors, with one of them being women of safe reproductive 
age (15–35 years) because this age group is usually 
deficient in Vitamin D levels. Due to the high prevalence of 
dental caries and Vitamin D deficiency in this target group 
and the contradictory results in the correlation studies of 
these two parameters, this study aimed to evaluate the 
relationship between serum level of Vitamin D and DMFT 
index. The rate of DMFT index in pregnant women in 
the study of Schroth et al. was found to be 10 (54%) of 
54 patients. The results showed that only 4 (2%) of the 
women had a DMFT index score of 10 and 78 (39%) had 
a score of 3 and 4, respectively. This indicates that the oral 
health level in this age group is more desirable, as observed 
in this study, which is in the average range than the study 
of Schroth et al.[10]

In this study, the findings showed that the PI index in 
more than half of the women is Grade 3, and the results 
of the PI index that indicates the amount of plaques 
present on dental surfaces show that in more than half of 
the women, oral hygiene was not good enough. According 
to the study of Schroth et al. which was conducted on 
207 pregnant women at the University of Manitoba, only 
20 (9%) had a Grade 3 or 4 index, and compared to our 
study, they had better oral and dental health.[10] In the 
study of Antonenco et al. which was performed on 200 
women, only five individuals had a PI Grade 4 (2.5%), 
which was more favorable oral health status than that of 
our study.[11]

According to the analysis and the data obtained, it 
was found that women at this age use a lot of sugar. 
Eighty‑two (41%) women stated that their sugar intake 
was high during the day, which increased the activity 
of anaerobic bacteria in the mouth and increased tooth 
decay.[11] In the cross‑sectional study of Antonenko et al. 
conducted on 200 women with a mean age of 23.4 years, 
diet, Vitamin D levels, protein intake, calcium, and PI, 
SI, and DMFT levels were evaluated. It was found that 
only 43 individuals (21.5%) had a high sugar intake, 
which was lower than that of our study.[11] Antoneko et al. 
assessed the relationship between oral and dental health 
with Vitamin D levels of women diet and in serum of the 
people with deficiency. Their result showed that there was 
no relationship between DMFT index and serum level of 
Vitamin D. This is contrary to the results of our study.[11]

The results of the present study showed that more than 
half of the people had some level of Vitamin D deficiency, 
which indicates that their diets are deficient in the amount 
of Vitamin D. Finally, the correlation between DMFT 
index and serum level of Vitamin D according to the 
results of Spearman’s test (P = 0.001, r = −0.429) showed 
a moderate and negative correlation between these two 
parameters, which means that the higher the serum level 

Table 2: Multiple regression analysis to show the 
relationship between serum Vitamin D level and 

decayed, missing, and filled teeth index by adjusting 
contextual variables

Variable Regression 
coefficient

SE T statistics P

Constant number 0.881 1/000 0.881 0.380
Age 0.171 0.023 7.537 <0.001
History of xerostomia 1.682 0.634 2.653 0.009
PI 0.186 0.176 1.085 0.291
SI 0.169 0.124 1.354 0.177
Serum levels  of 
Vitamin D

−1.187 0.173 −8.637 <0.001

The amount of acid 
consumption

0.295 0.131 2.254 0.025

SE=Standard error, PI=Plaque Index, GI=Gingival Index
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of Vitamin D, the lower the score in DMFT index, which 
was in contradiction with the results of the study by 
Herzog et al. (P = 0.223, r = 0.202) that showed weak and 
nonsignificant correlations.[12]

In the study by Antoneko et al.,[11] there was a significant 
relationship between DMFT index, age, and the history of 
xerostomia and the serum level of Vitamin D (P < 0.001). 
Abreu et al.[13] also concluded that the relationship 
between DMFT index, age, and PI was statistically 
significant (P < 0.001). Similarly, in the study by Adegboye 
et al.[14] in Denmark, there existed a straight and significant 
relationship between DMFT index and PI (P < 0.001). 
In the present study, there was a significant and straight 
relationship between DMFT index, age, and the history of 
xerostomia. Furthermore, DMFT index had a significant 
inverse relationship with the serum level of Vitamin D, but 
there was no significant correlation between DMFT index 
and PI in our study.

In this study, multiple regression analysis was performed 
to investigate the concurrent effects of age, the history of 
xerostomia, PI, SI, amount of acid consumption, and serum 
levels of Vitamin D on DMFT index, and it was found 
that serum level of Vitamin D was inversely correlated 
with DMFT index (P<0.001). Therefore, according to the 
results, older people with a history of xerostomia have a 
higher DMFT index, and the higher serum level of Vitamin 
D in them causes the lower DMFT index. This was a 
cross‑sectional study, which is a limitation.  It was difficult 
to get patients’ cooperation through the oral and written 
explanations which provided in the informed consent and 
also persuaded them to give us their tim e. There was no 
predefined standard benchmark for SI, so the research team 
had to design a grading in this field.

Because there was a significant and inverse relationship 
between DMFT index and serum level Vitamin D 
in this study, it is recommended that women in safe 
reproductive age comply with the hygiene principles by 
brushing their teeth after eating each meal; reducing the 
amount of sugar and acid consumption during the day 
in order to prevent caries; eating diets that contain more 
Vitamin D, such as fish, egg yolks, shrimp, mushrooms, 
and cereals; and spending hours of the day sitting 
under direct sunlight to compensate for their Vitamin D 
deficiencies so that they can ideally reduce the amount 
of dental caries.[15] It is also recommended that future 
studies be designed as a prospective case–control cohort 
and the sample size be increased in order to obtain a 
better relevance to examine the involved factors of the 
study more comprehensively and clearly in the analyses. 
Furthermore, researchers are advised to investigate the 
effect of Vitamin D on the density of alveolar bone, 
which supports the teeth.

Conclusion
Therefore, by excluding other factors affecting caries, it 
is found that the lower serum levels of Vitamin D lead 
to the higher DMFT index in individuals. Therefore, it 
is recommended that this factor needs to be taken into 
consideration, in high‑risk groups, to prevent further 
problems which are related to oral and dental health.
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