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Background and Aims: The most prevalent endocrine disease with unknown etiology 
among women in their fertility period is Polycystic Ovarian Syndrome (PCOS). The disease causes 
some changes in oxidative stress system, which in turn, is associated with such diseases as meta-
bolic syndrome, diabetes, cardiovascular diseases, and periodontitis. The present study investigated 
periodontal status and total antioxidant status in serum of women with PCOS.

Materials and Methods: In this cross-sectional, analytic study eighty women, 40 with PCOS 
as cases and 40 infertile women without PCOS participated. Interview, oral examination and radio-
graphs, and laboratory tests served as data collection tools. Body Mass Index (BMI), Community 
Periodontal Index (CPI), Periodontal Disease Index (PDI), bone loss, and total anti-oxidant status 
(TAS) in serum of the participants were measured. Chi-squre test, Mann-Whithney test, and linear 
regression served for statistical analysis.

Results: While in case group 21 patients had bone loss, in control group bone loss was found 
in 11 pateints (P=0.022). The distribution of maximum CPI score among cases was significant-
ly different from that among controls in that more frequent higher scores existed among cas-
es (P=0.016). The mean PDI in case and control group was 6.23±3.3 and 4.48±2.6, respectively 
(P=0.015). In general linear model the level of serum TAS was significantly associated with CPI 

(P=0.039) and BMI (P=0.019).

Conclusion: Women with PCOS seem to be more susceptible to periodontal disease compared 
to other women. This calls for comprehensive periodontal care and regular dental visits for patient 
with PCOS.

Keywords: Polycystic Ovarian Syndrome, Total Antioxidant Status, Periodontal Status, Com-
munity Periodontal Index, Periodontal disease Index.
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The most prevalent endocrine disease with un-
known etiology among women in their fertility 
period is Polycystic Ovarian Syndrome (PCOS), 

with a prevalence of 5%-10% [1,2]. The clinical manifesta-

tions of the disease vary among individuals but usually in-
clude ano-ovulation, oligo-ovulation, hyper-androgenism 
with such symptoms as acne and hirsutism, and presence 
of polycystic ovaries [1].
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Women with PCOS are at risk of cardio-metabolic dis-
orders including resistance to insulin, central obesity, 
dyslipidemia, and increased prevalence of cardio-vas-
cular diseases risk factors. Thus, PCOS can be consid-
ered as a gender-related metabolic syndrome [3]. 

Periodontal disease affects 10% to 15% of world 
population and is the most prevalent cause of tooth 
loss [4]. Continuous battle between periodonto-patho-
gens and immune system of the host causes destructive 
processes in periodontal tissues. It has been noted that 
oxidative stress (OS) play an important role in patho-
genesis of periodontal diseases; a concept that may 
justify the assumed relationship between periodontal 
diseases and such chronic inflammatory diseases as 
cardiovascular diseases, rheumatoid arthritis, and type 
2 diabetes, as these diseases are also widely related to 
OS [5]. 

Free radicals are neutral atoms or molecules with 
one or more unpaired electrons in their external orbit 
making them very reactive [6]. Superoxide, hydroxyl, 
and proxyl are among the most important free radi-
cals [7]. When the anti-oxidant capacity of the body 
decreases or the formation of free radicals increases a 
state called OS occurs, which has detrimental effects on 
biologic structures of the body and causes tissue dam-
age [6]. Several studies have shown association of peri-
odontitis with components of metabolic syndrome, di-
abetes and cardiovascular diseases [8,9]. Since systemic 
inflammation and resistance to insulin occur in both 
periodontitis and metabolic syndrome the two diseases 
might be related to each other through a pathophysio-
logic pathway [8]. It has been suggested that OS might 
be the link between periodontitis, and the components 
of metabolic syndrome, diabetes and cardiovascular 
diseases [10]. The present study investigated periodon-
tal status total antioxidant status in serum of women 
with PCOS.

Materials and Methods

The protocol of this cross-sectional, analytic study 
was approved by Research Ethics Committee, Deputy 
of Research, International Campus of Tehran Univer-
sity of Medical Sciences. Eighty women, 40 with PCOS 
as cases and 40 infertile women without PCOS or any 
biochemical or clinical sign of hyperandrogenism, all 
between 20-38 years old were selected consecutively 
from the patients referred to Obstetrics and Gynecol-
ogy Department, Shariati Hospital, Tehran, Iran, in 
2013. Exclusion criteria included presence of any of 
the following conditions: smoking, Cushing syndrome, 

diabetes, cardiovascular diseases, non-classic congeni-
tal adrenal hyperplasia, hyperlactatemia, thyroid dys-
function, and androgen secreting tumors. A gynecolo-
gist made the diagnosis of PCOS based on Rotterdam 
criteria (Table 1). The study protocol was explained to 
the selected women, and written consent was obtained 
from them. 

Interview, oral examination and radiographs, and 
laboratory tests served as data collection tools: 

Interview: general and demographic information was 
obtained through interview with the patients. Patients’ 
records were used to extract the results of paraclinical 
laboratory tests. BMI (Body Mass Index) of the pa-
tients was also recorded. 

Oral examinations were done by use of dental mirror 
and explorer under sufficient light in order to record 
CPI (Community Periodontal Index) and PDI (Peri-
odontal Disease Index). Panoramic radiographs were 
taken to investigate bone loss. 

Laboratory tests: Five cc blood sample was obtained 
from each patient through venous puncture method 
in order to measure total anti-oxidant status (TAS)
mmol/L in the serum. For this purpose, enzymatic cal-
orimetry method using Biorex company kit(made in 
UK) was implemented. 

Statistical Analysis

SPSS version 18 served for statistical analysis. Chi-
squre test, Mann-Whithney test, and linear regression 
were used. Significance level was set at P<0.05. 

Results

While in case group 21 patients had bone loss, 
in control group bone loss was found in 11 pateints 
(P=0.022, chi-square test). The distribution of maxi-
mum CPI score (CPI max) among cases was signifi-
cantly different from that among controls in that more 
frequent 3 and 4 scores existed among cases (P=0.016, 
Mann-Whithney test) (Table 2). The mean PDI in case 
and control group was 6.23±3.3 and 4.48±2.6, respec-
tively (P=0.015, Mann-Whithney test). However, the 
difference between the mean TAS in case and control 
group was insignificant (1.35±.60 and 1.33±.78, respec-
tively, P=0.583, Mann-Whithney test). In linear regres-
sion analysis, the higher levels of TAS in serum was 
significantly associated with lower frequency of CPI 
max (P=0.039), and higher BMI (P=0.041) (Table 3). 
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Rotterdam Criteria (2003)

(i) oligo-and/or anovulation

(ii) clinical and/or biochemical signs of  hyperandrogenism

(iii) polycyctic ovarian on ultrasonography  and exclusion of related disorders

Two of three criteria must be satistied

Table 1. Rotterdam criteria for diagnosis of PCOS.

          CPI max

0 1 2 3 4

Women with PCOS 

(n=40)

0 6 13 19 2

Women without 

PCOS (n=40)

0 10 20 10 0

Table 2. Distribution of 40 patients with PCOS and 40 controls according to their maximum CPI score (CPI max).

B P value

Maximum CPI score -0.206 0.039

BMI 0.041 0.019

PCOS -0.009 0.956

Table 3. Factors associated with Total Antioxidant Status in serum of 80 women (40 with PCOS as cases, 40 without 
PCOS as controls) in linear regression analysis.

Discussion

The present study compared periodontal status as 
well as TAS in serum between women with and with-
out PCOS. The results showed that more susceptibil-
ity to periodontal diseases exist among patients with 
PCOS compared to those without PCOS. Thus, pa-
tients with PCOS are in need of more comprehensive 
oral health care compared to healthy women. The dif-
ference in serum TAS between the two groups, how-
ever, was insignificant. Our study is the first to investi-
gate periodontal status and serum TAS in patients with 
PCOS through a cross sectional analytic design in Iran. 
Relatively big sample size and focusing on both clinical 
and paraclinical parameters can be considered as the 
strengths of our study. With regard to the importance 
of the subject, however, further researches taking such 
factors as diabetes and OS separately into account are 
encouraged. Moreover, in addition to the level of se-
rum TAS, the level of free radicals should also be in-
vestigated.

A study by Dursun et al. in 2011 in Turkey com-
pared 25 non-obese patients with PCOS (mean age 
22.7 years) with 27 healthy subjects (mean age 24.2 

years) whose age was matched with the cases [13]. 
Clinical and radiographic parameters were used. The 
results showed that clinical periodontal parameters 
were worse in cases compared to those in controls. 
The volume of gingival crevicular fluid (GCF) was also 
higher in case group. Although the gingivitis was more 
prevalent among cases, no bone loss was observed in 
radiographs of cases, showing absence of periodontitis. 
They concluded that gingivitis in young women with 
PCOS may predispose them to periodontitis in higher 
ages [12]. In our study however, bone loss was more 
prevalent among patients with PCOS compared to that 
among controls. This difference between the results of 
the two studies might come from differences in accu-
racy of clinical examinations, in the age of the subjects, 
and in the sample size.

Clinical examinations and radiographic mark-
ers are among the usual methods for the diagnosis of 
periodontal diseases [13]. A more advanced method 
is evaluation of host response which includes studying 
specific and non-specific mediators through biochem-
ical or immunologic procedures. These procedures use 
such potential resources as saliva, GCF and serum [14]. 
A study on mediators by Ozcaka et al. in 2012 found 



Periodontal condition and total antioxidant status  in serum  / 424

J Craniomaxillofac Res 2017; 4(4) : 421-426

that PCOS and gingivitis act synergistically in induct-
ing production of TNF and IL-6 pre-inflammatory cy-
tokines. Thus, they concluded that PCOS may induce 
periodontal diseases [15]. While we used clinical and 
radiographic parameters our results were in line with 
Ozcaka et al. findings as both CPI and PDI were worse 
among cases compared to those in controls showing 
more prevalence of periodontal diseases among patient 
with PCOS. A study by González et al. in US found 
that production of oxygen free radicals among women 
with PCOS increases in response to hyperglycemia re-
gardless of their obesity status [16]. The TAS in serum, 
however, between the two groups was not different in 
our study. This might be because of the fact that we 
excluded diabetic patients from our sample. Moreover, 
it has been shown that control of glucose solely is in-
sufficient to delay the adverse effects of diabetes. In-
stead, OS and consequently production of free radicals 
play an important role in pathophysiology of diabetes 
[17,18]. 

A Chinese study by Liu et al. in 2012 reported pres-
ence of OS in patients with PCOS, especially among 
obese patients [19]. Obesity is effective on expression 
of PCOS phenotype and it may play an important role 
in pathophysiology of hyperandrogenism and chron-
ic ano-ovulation [20]. On the other hand, resistance 
to insulin is a common finding among obese people 
as well as women with PCOS. This phenomenon is 
more prevalent and more severe among individuals 
with classic NIK PCOS phenotype who suffer from hy-
perandrogenism and chronic ano-ovulation. Women 
with PCOS who still have regular cycles of menstrua-
tion based on Rotterdam criteria are less susceptible to 
metabolic disorders [2]. Findings of study by González 
et al. which was mentioned earlier also shows that the 
obesity seems to have an indirect effect on increase in 
the production of free radicals through increasing resis-
tance to insulin as several studies have shown the effect 
of resistance to insulin on occurrence of OS [16,17,18]. 
In our study increase in BMI seemed not to induce OS 
since none of our sample was diabetic. BMI-associated 
increase in serum TAS in our study might be related 
to geographical and regional condition, diet, and other 
confounding factors. 

Akalin et al. [21] and Borges et al. [4] studies in 
2007 showed relationship between OS biomarkers and 
periodontal diseases. This finding is in line with our 
results as we found that serum TAS was lower among 
patients with higher scores as CPI max, which shows 
the relation between serum anti oxidant and periodon-

tal disease. 

Bullon et al. in 2009 studied OS as the common 
factor between periodontal diseases and metabolic 
syndrome. According to their study in the both diseas-
es the levels of oxidative stress products increase and 
a pre-inflammatory condition affecting both diseases 
occurs [10]. In the present study although periodontal 
status was in relation to TAS in serum, PCOS was not 
associated with TAS. Sample size, and such confound-
ers as diet, geographical area, obesity (indirectly), di-
abetes, etc may be responsible for this difference. In 
diabetic patients hyperglycemia causes release of re-
active oxygen species. Thus, diabetes adversely affects 
various cells and tissues in the body through produc-
tion of free radicals leading to increase in OS [22]. On 
the other hand, one of the consequences of PCOS is 
diabetes. Thus, in patients with PCOS diabetes can be 
responsible for changes in the level of serum antioxi-
dant. Anyway, as mentioned before, we excluded dia-
betic patients because diabetes exacerbates periodontal 
diseases.  

Conclusion

Bone loss and susceptibility to periodontal disease 
is more common among women with PCOS compared 
to those in women without PCOS. This calls for com-
prehensive periodontal care and regular dental visits 
for patient with PCOS. In this way it is possible to 
prevent occurrence of advanced periodontal diseases 
among them.    
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