
IOP Conference Series: Earth and Environmental Science

PAPER • OPEN ACCESS

Association between serum concentration of 25-
hydroxyvitamin D [25(OH)D] and chronic
periodontitis
To cite this article: A Primasari and K P Sihombing 2018 IOP Conf. Ser.: Earth Environ. Sci. 125
012227

 

View the article online for updates and enhancements.

You may also like
Association of interleukin 8 -251 A/T gene
polymorphism with periodontitis in
Indonesia
C Jessica, T T Alwadris, S R Prasetyo et
al.

-

Chemometric analysis of Raman spectra
of tissues of the teeth with periapical
periodontitis
E V Timchenko, P E Timchenko, M A
Zybin et al.

-

Practical evaluations of bioactive peptide-
modified Fluorapatite/PLGA multifunctional
nano-clustery composite against for root
caries restorations to inhibit periodontitis-
related pathogens in periodontitis care
Ji-Hong Wang, Yun Li, Jin Jing et al.

-

This content was downloaded from IP address 114.5.146.108 on 30/04/2022 at 11:03

https://doi.org/10.1088/1755-1315/125/1/012227
/article/10.1088/1742-6596/1025/1/012071
/article/10.1088/1742-6596/1025/1/012071
/article/10.1088/1742-6596/1025/1/012071
/article/10.1088/1742-6596/1697/1/012143
/article/10.1088/1742-6596/1697/1/012143
/article/10.1088/1742-6596/1697/1/012143
/article/10.1088/2053-1591/abf2e8
/article/10.1088/2053-1591/abf2e8
/article/10.1088/2053-1591/abf2e8
/article/10.1088/2053-1591/abf2e8
/article/10.1088/2053-1591/abf2e8
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjssilrEJ_ZnOIEGomXQNHqSZx7JKZ7rU5QxyzHnPo03gL5KPYm5L_pY9QtnkIW00WyVgWkRh39Pi4IzO_ALjqDg8RvBrtyvimIn-CLIDNJjErdsVoFpESzLkvx03NUVv3LYUIiyzp40cQq0oZdM-jbGt1aVmE5LXu9_PLW2iTBMiL8Ou7EoYDno3vjEAdCWLSdlg0PjfeAAoydHrhr4d1LxGhXBcRyN9LXl6XhkeCAGvajSRGooIBtMSnmM8lsFtQF0lyNkVlQ_ukL5Mrf9BBpJZ9QyevAgkkA8&sig=Cg0ArKJSzOXCLhf-dx2-&fbs_aeid=[gw_fbsaeid]&adurl=https://community.electrochem.org/eWeb/DynamicPage.aspx%3Fwebcode%3DEventInfo%26Reg_evt_key%3D798362dc-7e0c-42ba-aaf6-31c3418f151e%26RegPath%3DEventRegFees%26FreeEvent%3D0%26Event%3D241st%2520ECS%2520Meeting:%2520Vancouver,%2520BC,%2520Canada%26FundraisingEvent%3D0%26evt_guest_limit%3D9999


1

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

1234567890

ICTROMI IOP Publishing

IOP Conf. Series: Earth and Environmental Science 125 (2018) 012227  doi :10.1088/1755-1315/125/1/012227

Association between serum concentration of 25-

hydroxyvitamin D [25(OH)D] and chronic periodontitis 

A Primasari
1* 

and K P Sihombing
2
 

 
1Department of Oral Biology, Faculty of Dentistry, University of Sumatera Utara, 
Medan 20136, Indonesia 
2Division of Dental Nurse, Health Polytechnic of Health Ministry of Indonesia 
Republic, Medan 20137, Indonesia 
*Corresponding author: ametaprimasari@gmail.com ; qranasihombing@gmail.com 
 
Abstract. Serum concentration of [25(OH)D] in Indonesia is at low level although Indonesia is 

one of Asia country which has a tropical climate. Vitamin D as an immunomodulatory agent 

invitro and in animal studies. However, data from clinical studies involvement vitamin D to 

chronic periodontitis are still controversy. The aim of this study was to evaluate the association 

between serum concentration of [25(OH)D] and chronic periodontitis. Totally 45 chronic 
periodontitis patients were analyzed. Spearman correlation models adjusted for subject and 

parameter included periodontal pocket depth (PPD), clinical attachment loss (CAL), and 

bleeding on probing (BOP) are analyzed. Totally 51.11% person have serum concentration of 

[25(OH)D]  21-50ng/mL were called insufficiency, and 15.56% is deficiency. Mean values of 

PPD >3mm indicating moderate criteria, CAL >4mm meaning severe criteria, and mean grade 

of BOP >2 degrees means the interdental papilla appears to be filled with little or much blood. 

Spearman correlation test results showed an inverse correlation between serum concentration 

of [25(OH)D] to the value of PPD, CAL, and BOP, however, was not statistically significant (r 

PPD -0.09; r CAL -0.118; r BOP 0.001, p>0.05). Insufficiency serum concentration of 25-

hydroxyvitamin D [25(OH)D] was not associated significantly with PPD, CAL, and BOP of 

chronic periodontitis. 

1. Introduction  

Chronic periodontitis is an inflammatory disease in the dental support tissue that can cause tooth loss 
if not treated1. Periodontal tissue destruction that occurs due to the presence of pathogenic bacteria 
may trigger the body response and also the response of inflammation, causing periodontitis to be 
severe2. In addition to the invasion of bacteria, another factor that can aggravate chronic periodontitis 
conditions was vitamin D concentration deficiency3. The prevalence of vitamin D deficiency in 

developing countries is about 30%-80% of the entire population worldwide4.  
Vitamin D deficiency occurs in almost entire Asian countries especially in both South Asia and in 

Southeast Asian countries5. This means that vitamin D deficiency can also be found in tropical 
countries. Most of the Indonesian people who live in big cities move before sunrise, come home after 
sunset and all day in the closed rooms that use the air conditioner. Also, vitamin D coverage has not 
been the part of the basic household health research program, so it escapes from national attention. 
Therefore, it is undeniable that Indonesian population did not escape from the problem of vitamin D 

deficiency6. 
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Several studies have been conducted to determine the association of vitamin D status to chronic 
periodontitis events and to know the effect of vitamin D supplementation in chronic periodontitis 
patients, but the results still show controversy. 
 

2. Methods 

 

2.1 Study population 
This type of research was a descriptive analytic study with a cross-sectional design. The population is 
adults (men and women) who visited the periodontal department, Faculty of Dentistry, University of 
North Sumatra (FKG USU) in June-September 2016. 45 subjects were obtained and received scaling 
and root planning treatment to measure the parameters clearly (Clinical Attachment Loss / CAL), 
(Periodontal Pocket Depth / PPD), and Bleeding On Probing (BOP). Inclusion criteria were chronic 

periodontitis patients aged 31-55 years who were first diagnosed with moderate or severe, willing to 
do periodontal tissue examination and taken blood samples, as evidenced by signing the informed 
consent sheet. Exclusion criteria include periodontal surgical treatment during the last 6 months, 
undergoing orthodontic treatment, having a history of the systemic disease (Diabetes, Hypertension, 
Cardiac, Kidney, Liver) or other systemic conditions that may have an impact on the therapy given or 
on the subject's compliance, exposed sunlight directly more than 3 hours a day, do not consume 
nutritional supplements such as Estrogen, Biphosphonate, other fat-soluble vitamins, more than 6 

months, not taking antibiotics, anti-inflammatory drugs, steroid medications, and anticonvulsants, 
have smoking habits. 

 
2.2 Assessment of Serum concentrations of 25-hydroxyvitamin D  
Serum concentrations of 25(OH) D assayed with Direct ELISA kit Vit D (Immunotek; brand DBC, 
Canada). As much 2ml of subjects blood was taken and centrifuged at 3000rpm for 15 min to obtain 
serum sample and then stored in freezer by -80oC.  

 
2.3 Dental assessments  
Periodontal measurements are probing around the gingival sulcus using a University of North Carolina 
(UNC) probe # 15. Clinical measurements were recorded on 6 sides per tooth (mesiobuccal / labial, 
mid-buccal / labial, buccal / labial, mesiolingual / palatal, mid-lingual / palatal, distolingual / palatal) 
of each Ramfort tooth gear 16, 21, 24, 36, 41, 44 (use the worst teeth next to it if index teeth have 
been dated). Also, the examiner recorded probing pocket depth (in mm), clinical attachment level (in 
mm), and bleeding on probing grade. For assessment of chronic periodontitis, a periodontal probe was 

inserted >2mm in gingival sulcus and then gently moved into the mesial interproximal area. 
 
2.4 Data Analysis 
Parameters CAL, PPD, BOP, and serum concentration of 25(OH)D were analyzed using Pearson 
correlation test or nonparametric correlation Spearman correlation with 95% confidence degree 
(α=0.05). 

 

3. Results 

Characteristics are grouped by sex, age group, occupation, education level, number of teeth remaining 
in the oral cavity, and serum concentration of 25(OH)D  as in table 1 below. Women are 
overrepresented in this sample. 

 
Table 1. Baseline characteristic subjects. 

Parameter  n=45 

Sex n(%) 
Male 

Female 

 

4(8.89%) 

41(91.11) 
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Age (years)  
   30-40 

   41-50 

>50 

Occupation  
Housewife 

Entrepreneur 

Office worker 

Total teeth 
   20-25 

   26-30 

>30 

 

11(24.44%) 

27(60.00%) 

7(15.56%) 

 

28(62.22%) 

10(22.22%) 

7(15.56%) 
 

12(26.67%) 

25(55.56%) 

8(17.77%) 

 
All subjects with chronic Periodontitis in this study were severe criteria because there were >2 

interproximal surfaces of teeth that had a tooth attachment loss >5mm (not on the same tooth) and or 
at least one interproximal tooth surface with a pocket diameter >6mm (on the same tooth). The 
average of each parameter is shown in table 2 below. 

 

Table 2. Average value of PPD, CAL, BOP, and serum concentration 25(OH)D subject. 

Parameter  Mean+ SD 

PPD (mm) 3.13+0.41 

CAL (mm) 4.17+0.69 

BOP 2.67+0.33 

25(OH)D3 40.12+19.35 

 
Based on the above table the mean value of PPD >3mm indicating moderate criteria, mean CAL 

value of the three groups >4mm which means severe criteria, and mean grade of BOP > degree 2 

which means the interdental papilla appears to be filled with little or much blood. 
Analysis to see the status of vitamin D concentrations can be seen in table 3 below. 
 

Table 3. Status of serum concentration 25(OH)D of subjects. 

Parameter n=45 

25(OH)D (ng/mL) 
< 20 (Deficiency) 

21-50 (Insuficiency) 

51-100 (Optimal) 

n(%) 
7(15.56) 

23(51.11) 

15(33.33) 

 

 

 

 

 
Status of serum vitamin D in most subjects are Insufficiency which means experiencing an 

inadequate amount of vitamin D in the body (<50ng/mL). The result of normality test of data with 
Saphiro wilk test shows homogenous data but not normally distributed, then data are tested using 
Spearman Rho correlation test with interpretation value if r = 0.000 – 0.199 (very weak correlation), r 
= 0.200 – 0.399 (weak correlation), r = 0.400 – 0.599 (medium correlation), r = 0.600 – 0.799 (strong 
correlation) and r = 0.800 – 1.000 (very strong correlation). The association of vitamin D levels with 

periodontal severity of PPD, CAL, and BOP is seen in the following table. 
 

Table 4. Results of the correlation test of vitamin D 25(OH)D content and clinical parameters PPD, 
CAL, and BOP. 

 PPD CAL BOP 

vitamin D 

25(OH)3D 

r p r P r p 

-0.09 0.559 -0.118 0.442 0.001 0.995 

(- : Inverse correlation) 
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Spearman correlation test results showed the association between serum concentration of 25(OH)D 
to the value of PPD, CAL, and BOP (r PPD = -0.09; r CAL = -0.118, r BOP = 0.001) was not 
statistically significant (p>0.05). Based on the scatter image to plot the three parameters are known the 
parameters that are stronger related to vitamin D concentration is the value of PPD. 

 

 

 

 
 

4. Discussion  

In the present study, we found an inverse association between serum concentration of 25(OH)D and 
chronic gingivitis as measured by bleeding on probing among participants who never smoked aged 13 
to >90 years. Based on the description of vitamin D status of subjects, 51.11% had insufficient vitamin 
D in the body, 15.56% had a deficiency or vitamin D deficiency, and 33.33% had optimal vitamin D 

concentration. According to Setiati (2008)6, vitamin D deficiency is estimated rare in Indonesia 
because Indonesia is a country exposed to the sun, throughout the year. But it is realized that the 
lifestyle of Indonesian people today tend to avoid exposure to the sun, and vitamin D intake is still 
low.The condition of vitamin D deficiency is also considered to be associated with the innate and 
adaptive immune system. According to some studies, it is reported that vitamin D has an 
immunomodulatory role in controlling the upregulation and downregulation of innate and adaptive 
immune system7.  

In the innate immune system, Vitamin D reduces inflammation by inducing the release of LL-37 
Cathelicidin and Defensin proteins. Cathelicidin and Defensin can perform repair function for damage 
in chronic periodontitis through vitamin D signaling to repair epithelial cells in periodontal tissues that 
have been damaged by inflammation. Besides that, Vitamin D can reduce symptoms of chronic 
periodontitis by suppressing the producing pro-inflammatory cytokines ((Interleukin-1 / IL-1 and IL-
6) and doing proliferation of immune cells by induces the production of anti-inflammatory cytokines 
immune cells like Treg cells to secrete the cytokine IL-10. Vitamin D also can inhibit the release of 

molecules that trigger the degradation of gingival tissue (ROS and MMPs) and alveolar bone 
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resorption (RANKL) that resulted in periodontal pockets and loss of attachment of the tooth to the 
periodontal tissues8. 

The average periodontal pocket depth (PPD) of the subject is >4mm. In the study of Stoltenberg et 
al. (2005), the mean pocket depth >3.5mm has described severe chronic periodontitis, but according to 

Jacob9, the pocket depth >3mm indicates moderate/moderate periodontitis. In the study 
Torrungruang10 classifies the average CAL value >4mm is included in the category of severe, but in 
the study preliminary11 criteria for the average loss of attachment (attachment loss/AL) are grouped 
into five categories: very mild to very severe, i.e., 0 - 1mm, 1.1 - 1.5mm, 1.6 - 2.0mm, 2.1 - 2.5mm, 
and >2.6mm. 

BOP values do not necessarily indicate the occurrence of active periodontitis because active 
periodontitis marked by the presence of marginal bleeding from gingival margin. Checchi et al.12 in 
his study reported that BOP was directly related to the number of subgingival tartar deposits. That is, 

when the deposit of tartar removed then the BOP will gradually disappear. BOP absence indicates 
stable periodontal tissue stability. 

Some factors that can cause periodontal disease factors like oral hygiene, bad habits (smoking, 
wrong toothbrushing, toothpick use), age, gender and systemic disease and nutritional deficiencies, 
include there is a causal relationship between the function of 1.25 (OH)2D-Receptor vitamin D (RVD) 
complex with the body's immunity to infection. Changes to Receptor vitamin D function due to 
mutations resulting in the entry of mycobacteria infection or viral infection into the body13. 

 
5. Conclusion  

The conclusion is insufficiency serum concentration of 25-hydroxyvitamin D [25(OH)D] in the body 
of is not significantly related to pocket events and loss of dental clinical attachment, and bleeding on 
probing. 
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