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Objectives: Vitamin D deficiency appears to have a major effect on 
periodontal tissue health. The present study aimed to assess the association of 
the serum level of 25-hydroxyvitamin D and chronic periodontitis in 
postmenopausal women.  

Materials and Methods: This research was done on 30 postmenopausal 
women with chronic periodontitis who all had at least 20 natural teeth. 
Intravenous blood samples were taken from the study population at baseline 
and after completion of non-surgical periodontal treatment. This was followed 
by assessment of serum levels of 25-hydroxyvitamin D. Next, clinical 
parameters of all teeth except for third molars were measured, which included 
pocket depth (PD), gingival index (GI), and plaque index (PI). Data were 
analyzed by paired t-test and its non-parametric equivalent, the Wilcoxon test. 
P<0.05 was considered significant. 

Results: The mean PD, PI and GI before and after the intervention were 
significantly different (P<0.05). There was, however, no significant difference 
between the mean vitamin D concentrations before and after treatment (P>0.05).  

Conclusion: According to the results obtained in the present study, there is no 
association between serum vitamin D concentrations and chronic periodontitis 
in postmenopausal women. 
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INTRODUCTION 
Periodontitis is an inflammatory disease 
caused by bacteria, which destroys the tissue 
surrounding the teeth [1]. This disorder can 
ultimately result in bone loss and tooth 
mobility, if left untreated [2]. Prevention and 
early diagnosis of periodontal disease are, 
therefore, important to prevent adverse 
consequences [2].  
Non-surgical periodontal therapy with 

scaling and root planing is the most common 
treatment of periodontitis, which results in 
improvement of clinical and microbiological 
parameters [3]. Presence of bacteria is 
essential for development of periodontal 
disease, but the host's susceptibility may be 
also equally important. The host's 
inflammatory response is a defensive 
mechanism, but failure to respond or 
overreaction can further aggravate tissue 
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injury. Vitamin D plays an essential role in 
several inflammatory diseases by playing a 
role in their course through pro-
inflammatory cytokines. Evidence that 
vitamin D may have certain antibacterial 
properties as well [1].  
Vitamin D is generated in the skin following 
sunlight exposure and then in the liver, and 
converts to 25-hydroxyvitamin D, the 
serum's most plentiful circulating metabolite, 
which finally reaches the kidneys. Only 10% 
to 15% of the calcium in the diet and about 
60% of phosphorus are digested, which 
reduces skeletal mineralization in patients 
with vitamin D deficiency [1]. In a recent 
systematic review, Machado et al. [4] stated 
that 25-hydroxyvitamin D serum levels were 
significantly lower in chronic periodontitis 
patients compared with healthy controls. 
They also concluded that owing to the low 
number of studies, ascription of periodontitis 
and vitamin D level after non-surgical 
periodontal treatment is not simple. Factors 
that influence 25-hydroxyvitamin D 
concentration have been evaluated with 
considerable attention [4,5]. However, 
inadequate information exists on this topic in 
women, especially menopaused women. 
Increasing attention has been paid in recent 
years to moderate vitamin D deficiency 
especially in seniors, which contributes to 
diminished bone mass [6].  
This is extremely important in 
postmenopausal women, since the bone 
mineral mass is decreased leading to a 
reduction in estrogen [7]. Increased bone 
resorption due to decreased sex hormones in 
the first decade after menopause is a common 
problem in women. Periodontitis in women 
with osteoporosis is more prevalent due to 
relatively low serum level of this vitamin 
[8,9]. Vitamin D affects both the immune 
system and the bone mineral mass, which 
may lead to progression or prevention of 
periodontal disease. Lee et al. [7] 
observed that vitamin D was correlated with 
periodontal wellbeing. In a report, 
individuals with lower concentrations of 25-
(OH)D were more often in the periodontal 
community [6]. Cheng et al. [8] stated that the 

key circulating metabolite of vitamin D or 25-
(OH)D was high in patients with generalized 
aggressive periodontitis. A cross-sectional 
study of non-smokers and non-diabetics in 
Finland confirmed that there was no 
definitive link between the serum 
concentrations of vitamin D and development 
of a pocket deeper than 4 mm and gingival 
bleeding in individuals at low risk of 
periodontal diseases [10]. There is limited 
data on variations of 25-hydroxyvitamin D 
levels in postmenopausal women after non-
surgical therapy for chronic periodontitis. 
Therefore, this study aimed to assess the 
association of serum level of 25-
hydroxyvitamin D and chronic periodontitis 
in postmenopausal women before and after 
receiving non-surgical periodontal 
treatment.  
 

MATERIALS AND METHODS 

Sample size and sampling: 
Based on a pilot study, the serum 25-
hydroxyvitamin D levels were measured in 5 
postmenopausal women with chronic 
periodontitis before and at 3 months after 
non-surgical periodontal treatment. 
According to the results and by considering 
α=0.05 and statistical power of 80%, the 
sample size was estimated to be 30 patients. 
Participants: 
Participants were chosen from 
postmenopausal women with chronic 
periodontitis referred to the Department of 
Periodontology, Faculty of Dentistry, Tabriz 
University of Medical Sciences. The statistical 
population of this study included 30 
postmenopausal women aged 50 years and 
over. 
Inclusion criteria: 
This study was undertaken on 
postmenopausal women over 50 years with 
radiographic confirmation of alveolar bone 
loss who had at least 20 natural teeth.  
Exclusion criteria: 
The exclusion criteria consisted of history of 
using non-steroidal anti-inflammatory drugs 
and antibacterial agents in the past 1 month 
before the trial, history of periodontal 
procedures during the past 1 month before 
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the trial, all systemic conditions and 
infectious diseases except for periodontitis, 
invasive periodontitis, systemic disorders 
including kidney failure, diabetes mellitus 
and bone defects, which would interfere with 
bone metabolism and immune system, and 
consumption of mouthwashes and vitamin 
supplements in the past 3 months before the 
study.  
Intervention:  
Five milliliters of blood samples were 
collected from patients at baseline and 
transferred into sterile vacuum tubes lacking 
anticoagulant to determine the serum 
concentration of 25-hydroxyvitamin D. A 
dental mirror and a UNC-15 periodontal 
probe were used to measure clinical 
parameters, including pocket depth (PD) of 
mesiobuccal, distobuccal, distolingual, 
lingual, and mesiolingual areas around the 
teeth, gingival index (GI) and plaque index 
(PI) [11]. All assessments were conducted by 
one examiner (a periodontist) to prevent 
inter-examiner disagreements. Next, non-
surgical periodontal therapy, which involves 
oral health instruction, dental prophylaxis, 
precise manual scaling and root planing, and 
2-week administration of 0.12% 
chlorhexidine mouthwash was performed 
[12-14].  
The patients received phase I periodontal 
therapy and were followed-up during the 
maintenance phase following the completion 
of the procedure. In cases requiring surgery, 
appropriate treatment was performed and 
they were followed afterwards. Intravenous 
blood samples were collected again from the 
participants after 3 months of follow-up to 
measure the serum level of 25-
hydroxyvitamin D, and subsequently the 

clinical parameters were measured again. 
The response to phase I periodontal therapy is 
assessed during a span of 3 months in most 
periodontal trials [12].  
The protocol of this study was approved by the 
Ethics Committee of Tabriz Dental School (code: 
IR.TBZMED.REC.1396.919) and it was registered 
at IRCT.ir under IRCT20110726007128N10).  
 
Statistical analysis 
SPSS 20 was used for statistical analysis of 
data at P<0.05. The Kolmogorov-Smirnov test 
was used to assess normal distribution of 
data. The Wilcoxon test was used to analyze 
values with non-normal distribution while 
paired t-test was used to analyze normally 
distributed data.  
 
RESULTS 
Among 30 patients, three patients were lost 
to follow-up. Table 1 presents the mean 
values of the studied parameters. As shown, 
the mean of all variables other than vitamin D 
decreased after the intervention. The greatest 
change was noted in PI in an amount of 
39% and the minimum in vitamin D in an 
amount of 9%. The level of vitamin D slightly 
improved after the intervention but not 
significantly (P>0.05). 
The Kolmogorov-Smirnov test indicated that 
all values except for vitamin D level had a 
non-normal distribution (P≤0.05). To 
compare the mean PD, PI, and GI before and 
following an intervention, the Wilcoxon test 
was used while the mean level of vitamin D 
was compared by paired t-test (Table 1).  
As shown, all periodontal parameters 
significantly improved after the intervention 
(P<0.05) but the change in serum level of 
vitamin D was not significant.  

 
Table 1. Comparison of the parameters measured in this study before and following an intervention 

Index 
Mean±SD 

Before treatment 
Mean±SD 

After treatment 
Mean 

differences 
% 

Relationship 
coefficient 

P 

Pocket depth (mm)  2.78±1.52 2.31±0.75 0.47 16 -2.67 0.007 

Plaque index  0.88±0.81 0.52±0.22 0.35 33 -2.36 0.018 

Gingival index 0.95±0.81 0.62±0.24 0.32 39 -2.37 0.018 

Vitamin D (ng/mL) 28.49±15.5 31.17±12.4 -2.68 9 -0.73 0.471 

SD: standard deviation
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DISCUSSION 
Menopause constitutes an important change 
in the life of a woman and is related to 
anatomical changes in the ovarian tissue, 
contributing to decreased estrogen secretion. 
Reduced blood level of this hormone induces 
bone degradation and subsequent osteo-
porosis. Vitamin D and its metabolites play a 
significant role in preserving the bone 
integrity. Extreme deficiency of vitamin D in 
adults leads to clinical osteomalacia [15]. Also, 
moderate vitamin D deficiency causes 
secondary hyperparathyroidism and bone loss 
[16]. This is particularly significant in 
postmenopausal women because of the 
reduction in bone mineral density caused by 
estrogen reduction [17]. The interactions of 
the intestines, parathyroid gland, kidneys, and 
bone by preserving extracellular amounts of 
calcium are necessary for proper bone 
metabolism [18]. Furthermore, vitamin D 
modulates the adaptive and innate immune 
response and influences the proliferation, 
differentiation and activity of immune cells 
directly and indirectly. Consequently, low 
blood concentrations of vitamin D are linked to 
some autoimmune and inflammatory 
disorders, including rheumatoid arthritis, 
lupus erythematosus, inflammatory bowel 
syndrome, type 6 diabetes and multiple 
sclerosis [19]. Previous data have also 
indicated that serum concentrations of vitamin 
D are correlated with periodontitis [19].  
Periodontitis is a bacterial disease triggered 
by multiple oral microorganisms that form 
pockets which may contribute to osteoporosis 
or tooth mobility in severe types. While 
microbiota is crucial for periodontal disease, 
the host status is another important factor 
[19]. Several studies have found that serum 
concentrations of vitamin D in patients with 
type 1 diabetes, pregnant mothers, 
osteoporotic patients, menopausal women, 
and patients with chronic obstructive 
pulmonary disease are correlated with 
periodontal deterioration [20, 21].  
A previous study demonstrated little 
beneficial effects on periodontal health in 
users of a one-year supplement of calcium 
(less than 1000mg/day) plus vitamin D (less 

than 10 micrograms/day) [22]. Based on the 
bone defense ability and anti-inflammatory 
characteristics of vitamin D, we carried out a 
study to assess the effect of non-surgical 
periodontal therapy in postmenopausal 
women with chronic periodontitis on serum 
concentrations of 25-hydroxyvitamin D. In 
this study, non-surgical periodontal therapy 
increased the serum concentrations of 25-
(OH)D in chronic periodontitis patients. The 
findings of this study indicated that non-
surgical periodontal therapy resulted in a 
substantial improvement in PD in 
postmenopausal women with chronic 
periodontitis.  
The serum level of vitamin D was associated 
with inflammation and gingival bleeding in a 
study conducted by Millen et al, [19] on 920 
postmenopausal women. There was no 
correlation between serum concentrations of 
vitamin D and chronic periodontitis marked 
by alveolar bone loss and dental problems. 
This observation confirms the results of the 
present study that vitamin D serum levels did 
not significantly improve in postmenopausal 
women following treatment of chronic 
periodontitis.  
There was no direct correlation between the 
serum concentrations of vitamin D and PD of 
less than 4mm and gingival bleeding in 
patients with low risk of periodontitis in a 
cross-sectional study of Antonoglu et al, [23] 
on non-smokers and non-diabetics in 
Finland. They observed that the association 
between 25(OH)D serum concentrations and 
PD did not significantly differ between males 
and females.  
In a study carried out by Dietrich et al. [9] to 
evaluate the correlation of serum 25(OH)D 
concentrations and gingivitis on non-smoker 
patients between 13-90 years, an inverse 
linear correlation was found between 25(OH) 
D concentration and inflammation. Disparity 
in statistical population is one explanation for 
the differences between the findings of their 
study and the current study.  
Hagenau et al. [24] observed an inverse 
correlation between the serum level of 
vitamin D and periodontal problems, including 
tooth loss in a study on 780 postmenopausal 
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women who had tooth loss attributed to 
periodontal disease. The findings of their 
study were different from the results of the 
present study, which may be due to 
substantial reductions in participants 
throughout the experiment. The number of 
participants dropped from 781 to 471 during 
the follow-up period in their study. Whereas; 
in the present study only 3 patients were lost 
to follow-up. Significant improvements 
occurred in PD. PI, and GI after the 
intervention in postmenopausal females in the 
present study.  
This study was in line with the results of 
Papalsi et al, [25] regarding PD. They assessed 
the association of osteoporosis and 
periodontitis in 31 women between 45 and 71 
years, and demonstrated that in senior 
females with osteoporosis, PD was more 
frequent than in those without osteoporosis 
[25]. The current results regarding PI was 
similar to that reported by Shen et al [26] who 
analyzed 94 menopausal osteoporotic 
patients and showed that there was 
significantly higher PD in the interproximal 
regions of teeth in postmenopausal women 
compared to their osteoporosis-free controls. 
The results obtained regarding GI in the 
present study were similar to those reported 
by Alves et al [27]. They assessed the 
correlation between menopause and 
periodontal disease in 611 Portuguese women 
with chronic periodontitis in postmenopausal 
and premenopausal states. Alves et al. [27] 
indicated that the number of teeth in 
postmenopausal women was lower than in 
younger individuals. However, after adjusting 
for age, smoking and plaque index, the 
difference was no longer statistically 
significant. In another study, Lee et al. [28] 
analyzed the association between plasma 25-
(OH)D levels and periodontitis in people aged 
≥60 years. The results showed that 
periodontitis was not significantly associated 
with plasma 25(OH)D levels. 
Small sample size due to small number of 
patients who only required phase I 
periodontal therapy was a limitation of this 
study. Future studies with a larger sample size 
and at least two follow-ups are suggested to 

further assess the serum level of vitamin D 
after periodontal therapy over longer periods 
of time.  
 
CONCLUSION 
This study sought to evaluate the potential 
correlation between 25-hydroxyvitamin D 
serum levels and chronic periodontitis in 
postmenopausal women. Based on the results 
there was no significant relationship between 
the two variables. 
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