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Abstract Objective: Among other regulatory functions, vitamin D has a role in modulating the

inflammatory process of periodontal disease. Therefore, this retrospective study aimed to assess

the relationship between vitamin D levels and periodontal health in dental patients from the Eastern

Province of Saudi Arabia.

Methods: Radiographs and serum vitamin D levels of patients seeking dental treatment were col-

lected. Exclusion criteria were systemic disease, smoking, recent vitamin D supplementation, and

previous periodontal surgery. Gender, age, and alveolar crest height (ACH) were recorded. A total

of 67 patients were categorized into three groups according to their serum vitamin D level (<10,

<20, and > 20 ng/mL) and their bone loss compared.
an Bin

an Bin

http://crossmark.crossref.org/dialog/?doi=10.1016/j.sdentj.2020.08.002&domain=pdf
mailto:mimadi@iau.edu.sa
https://doi.org/10.1016/j.sdentj.2020.08.002
http://www.sciencedirect.com/science/journal/10139052
https://doi.org/10.1016/j.sdentj.2020.08.002
http://creativecommons.org/licenses/by-nc-nd/4.0/


596 M. Madi et al.
Results: Differences in means were compared by t-test. ANOVA was used to compare vitamin D

groups and the corresponding ACH, as well as the correlation (p < .05). Patients with vitamin D

levels > 20 ng/mL demonstrated a mean ACH of 1.6 mm. The mean ACH was 3.1 mm for those

with vitamin D levels < 20 ng/mL, and 4.6 mm for vitamin D levels < 10 ng/mL. A weak negative

correlation was found between vitamin D and ACH in all groups (r = �0.055, p = .7).

Conclusion: Serum vitamin D level seems to be an important factor that influences oral health,

especially the periodontal condition, of both male and female patients.

� 2020 The Authors. Production and hosting by Elsevier B.V. on behalf of King Saud University. This is

an open access article under theCCBY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Vitamin D (VitD) is a fat-soluble vitamin, mainly obtained

from sunlight and diet (Jagelavičien _e et al., 2018). Given cli-
mate variations and inadequate exposure to sun, VitD defi-
ciency is a common global health problem (Schwalfenberg,
2011). 25(OH)D is used to assess VitD level, since it is present

in the circulation for 20 days, unlike 1,25 dihydroxy VitD,
which is present only for four hours.

No consensus exists on the optimal VitD level, but

VitD < 20 ng/mL is considered insufficient. Some studies have
considered VitD of 30 ng/mL an acceptable essential level for
health (Bikle, 2012; Vieth, 2011).

1,25(OH)2D works through the VitD nuclear receptor
(VDR), which functions as a transcription factor. It modulates
multiple biological processes and functions, including inflam-

mation, cell-mediated immunity, calcium and bone homeosta-
sis, and apoptosis (Hiremath et al., 2013). The VDR/1,25
(OH)2D pathway could facilitate antibacterial, antiviral, and
anti-inflammatory action. This pathway influences bone

remodeling mechanisms by triggering differentiation of osteo-
clasts and osteoblasts. Consequently, VitD deficiency affects
bone density, leading to pathological fracture, osteomalacia,

and osteoporosis (Hiremath et al., 2013; Schwalfenberg, 2011).
Recently, the role of VitD in periodontal disease pathogen-

esis has been established as affecting bone mineral density and

bone resorption (Abreu et al., 2016; Anbarcioglu et al., 2019;
Hiremath et al., 2013; Laky et al., 2017). Consequently, VitD
deficiency has been predicted to influence the initiation and
progression of periodontal disease (Laky et al., 2017). Chronic

periodontitis is an inflammatory disease caused by bacterial
plaque, and its progression can cause bone loss, which ulti-
mately leads to tooth loss.

Approximately 50% of the adult population in the United
States (Boggess et al., 2011), and approximately 84% of the
adult population of the Kingdom of Saudi Arabia

(Alshammari and Wahi, 2019; Guile, 1992) experience peri-
odontal disease.

Previous studies have shown that VitD deficiency increases

the risk of periodontitis (Dietrich et al., 2004; Dietrich and
Garcia, 2005; Miley et al., 2009). Further, the adjunctive use
of VitD has been observed to help in maintaining periodontal
health by increasing bone density and decreasing alveolar bone

resorption (Alshouibi et al., 2013; Garcia et al., 2011;
Hildebolt, 2005). Bashutski et al. (2011) reported that peri-
odontal surgery had better treatment outcomes in patients
with adequate VitD than those with VitD deficiency. Previous
longitudinal studies have also concluded that VitD deficiency
can be considered a risk factor for tooth loss (Jimenez et al.,

2014; Zhan et al., 2014). So far, published articles have given
conflicting reports about the relationship between VitD defi-
ciency and periodontal disease. Almost 60% of cross-

sectional studies have observed a strong association between
poor periodontal findings and decreased VitD level (Perić
et al., 2018; Pinto et al., 2018). Other studies have not proven

this association, and recommended further investigations
(Antonoglou et al., 2015; Bonnet et al., 2019; Eshghi et al.,
2016; Garcia et al., 2011).

Therefore, this study aimed to assess the relationship

between VitD level and periodontal disease in dental patients
from the Eastern Province of Saudi Arabia.

2. Materials and methods

2.1. Study sample

Patients seeking treatment in dental clinics of Imam Abdulrah-
man Bin Faisal University, Saudi Arabia, during a six-month

period (September 2019 to February 2020) were involved in
this study. Inclusion criteria were no systemic diseases, age
20 to 45 years, non-smokers, no previous VitD supplementa-

tion, no missing teeth, and no bony lesions or history of previ-
ous periodontal surgery. A total of 67 patients were included in
the study (mean age 23 years), of whom 74% (n = 49) were
female and 26% (n = 18) were male. Patients’ medical docu-

mentation, radiographs, and serum VitD levels were analyzed
according to the Declaration of Helsinki recommendations.
College of Dentistry Institutional Review Board approval

was obtained (IRP 2018024).

2.2. Clinical examination

Gender, age, and alveolar crest height (ACH) of the patients
enrolled were recorded. All orthopantomography was taken
with a PM 2002 CC Proline (Planmeca OY, Helsinki, Finland).

ACH was measured on patients’ digital panoramic radio-
graphs using computer software (MiPACS Dental Enterprise
Viewer 3.1.1404, USA). To decrease the impact of panoramic
magnification on the results, the magnification ratio was set to

1.2, according to the manufacturer instruction. The distance
from the alveolar crest to the cement–enamel junction, both

http://creativecommons.org/licenses/by-nc-nd/4.0/
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mesially and distally to every tooth, was measured, excluding
the canines and third molars. The total of 48 sites were
measured, then the mean ACH was calculated from the

ACH of all sites. Means and standard deviations of radio-
graphic bone loss, VitD, and age were calculated.

2.3. Assessment of plasma vitamin D

The serum VitD was measured from 10-mL venous blood sam-
ples, collected and analyzed in the same laboratory. VitD levels

of the patients were categorized into three groups (<10, <20,
and > 20 ng/mL) and compared with bone loss. VitD levels in
plasma were measured using the LIAISON 25-

hydroxyVitDTOTAL chemiluminescence assay (DiaSorin,
Ltd., Stillwater, MN, USA).

2.4. Statistical analysis

Differences in means were compared using t-tests. Correlation
of VitD level and ACH among the three groups was calculated
and the results were compared using ANOVA, with signifi-

cance set at p < .05.

3. Results

Of the 67 patients, 74% were female (mean age 24 ± 5.3 years)
and 26% were male (mean age 22 ± 4.3 years). No significant
difference was observed in gender distribution (t = 1.40,

p = 0.164). The mean VitD levels were 14.7 ± 6.2 ng/mL
and 13 ± 3.4 ng/mL for female and male patients, respectively,
with no significant difference observed (t = 1.21, p= 0.11). Of

the patients, 80% had VitD < 20 ng/mL. The mean ACH was
1.89 ± 0.74 mm for men and 2.4 ± 0.6 mm for women, a sig-
nificant difference (t = 2.89, p = 0.002). Patients with VitD
levels > 20 ng/mL demonstrated a mean ACH of 1.6 mm. A

mean ACH of 3.1 mm was observed in those with VitD
levels < 20 ng/mL, and 4.6 mm for VitD levels < 10 ng/mL
(Fig. 1). A weak negative correlation was found between VitD

and ACH in all groups (r = �0.055, p = .7; Fig. 2).

4. Discussion

Periodontitis is a chronic inflammatory condition caused by
periodontopathic bacteria that leads to destruction of the sup-
porting tissues of teeth. Unless promptly treated, periodontitis

eventually initiates gingival detachment and further alveolar
bone destruction. Worldwide, periodontitis is the main cause
of teeth loss in adults; thus, emphasis should be given to pre-

vention rather than therapy of this disease.
The immunoregulatory and anti-inflammatory roles of

VitD have been reported previously (Bonnet et al., 2019;
Stein et al., 2014). A correlation between VitD insufficiency

(<20 ng/mL) and several inflammatory and infectious condi-
tions, including periodontal disease, has been observed
(Holick, 2007; Zhan et al., 2014). Therefore, the risk of gingivi-

tis and chronic periodontitis can be decreased by adequate
consumption of VitD (Dietrich and Garcia, 2005; Krall
et al., 2001; Miley et al., 2009). Dietrich et al. (2004) reported

a negative correlation between VitD level and periodontal dis-
ease. Our results showed that average bone loss (3.5 mm) was
increased in patients with VitD < 10 ng/mL, while those with
VitD level ˃20 ng/mL showed decreased bone loss (1.6 mm).
Similar to our findings, a previous study conducted on Cana-

dian adults revealed a relationship between low VitD and peri-
odontal disease manifesting as alveolar bone loss (Bonnet
et al., 2019).

The relation between periodontal disease and VitD has
been investigated in many studies (Anbarcioglu et al., 2019;
Dietrich and Garcia, 2005; Miley et al., 2009). Boggess et al.

(2011) found that pregnant patients with periodontitis had
VitD insufficiency; moreover, the adjunctive use of VitD was
shown to be able to improve maternal oral health.

Similarly, Miley et al. (2009) observed improved periodon-

tal health after VitD supplements. However, Hildebolt (2005)
recommended further controlled clinical trials to address the
adjunctive role of calcium and VitD supplements for treating

periodontal disease. Anbarcioglu et al. (2019) observed an
increased prevalence of VitD deficiency in patients with aggres-
sive periodontitis, suggesting that decreased VitD level could

be a risk factor, and screening is recommended where defi-
ciency is suspected.

Radiographic assessment permits accurate estimation of

alveolar bone level, osseous defect pattern, and furcation
involvement (Gomes-Filho et al., 2007; Hausmann, 2000).
Panoramic radiography is commonly used for screening and
diagnosis, but its limitations are distortion and magnification

(Rockenbach et al., 2003). Previous studies have demonstrated
that linear measurements made on panoramic radiographs
were underestimated when compared to actual measurements

(Langlois et al., 2011). Persson et al. (2003) evaluated the cor-
relation between intraoral and panoramic radiographs in
assessing the distance from the alveolar crest to the cement–

enamel junction. They concluded that the mean differences
between these measurements were up to 0.04 mm, and both
were in close agreement. In our study, all images were taken

using the same radiographic apparatus and settings. Further,
for all linear measurements, the magnification factor recom-
mended by the manufacturer was used.

Alshouibi et al. (2013) investigated periodontal health in

older men with moderate bone loss and a maintenance VitD
dose of � 800 IU. They suggested that this daily dose could
inhibit periodontal disease progression. Ketharanathan et al.

(2019) assessed radiographic bone loss and VitD levels in peri-
odontitis patients of two ethnic groups compared with healthy
controls. They observed a substantial decrease in radiographic

bone loss with a limited increase in serum VitD.
Worldwide, one billion people are likely experiencing VitD

deficiency due to insufficient calcium and VitD dietary intake
(Glerup et al., 2000; Holick, 2006). VitD levels were expected

to be sufficient in Saudi patients due to the sunny weather pre-
sent most of the year. However, VitD deficiency was reported
in almost half of studied samples of healthy Saudi Arabian

adults (Al-Daghri, 2018; Alsuwadia et al., 2013) This could
be partially due to low dietary and supplemental VitD intake,
traditional dress that reduces the area of exposed skin, genetic

factors, and individual preference to avoid hot sunny weather
(Alsuwadia et al., 2013).

The current recommended daily calcium and VitD intakes

for adults are 400–600 IU and 1,000–1,200 mg, respectively
(Moore et al., 2004). Thus, increasing calcium and VitD intake
through natural sources and oral supplementation has been



Fig. 1 The mean alveolar crest height of the patients in relation to vitamin D.

Fig. 2 The association between vitamin D and alveolar crest

height in all groups (r = -0.055, p = .7).
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shown to be essential for bone and oral health (Dixon et al.,
2009; Heaney, 2002). However, prolonged intake of megadose

VitD supplements without medical consultation could lead to
a risk of VitD toxicity (VDT; Dudenkov et al., 2015). Exoge-
nous VDT is diagnosed by a 25(OH)D level above 150 ng/

mL, associated with severe hypercalcemia and hypercalciuria
and significantly decreased parathyroid hormone activity
(Holick, 2015).

A previous study demonstrated that older age and smoking
were confounders that could severely influence the relationship
between VitD and periodontal disease (Khammissa et al.,
2018). In our study, non-smokers aged 20 to 45 years were

selected on purpose to avoid the possible effects of age and
hormonal changes on the results. Further, patients in this
study were randomly selected from those seeking dental treat-

ment; thus, panoramic radiography was used as the most com-
mon tool for patient screening. Comparing radiographic
findings, as well as periodontal clinical parameters, with serum

VitD level should be addressed in future studies.
The small sample size is the main limitation of this study, as

well as its evaluation of the effect of VitD on ACH only.

Therefore, additional randomized clinical trials with larger
sample sizes are recommended. Further research should ideally
evaluate the impact of VitD on attachment loss and periodon-
tal pocket depth in patients with periodontal disease over time

using intraoral radiographs.

5. Conclusion

VitD had a crucial role in the periodontal health of younger
Saudi men and women. Thus, maintaining an adequate VitD
level seems to be consistent with good periodontal health.
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