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ABSTRACT 

BACKGROUND 

Polycystic ovary syndrome (PCOS) is a common disorder affecting 4% to 12% of women of reproductive age. Increased production 

of steroid hormones is associated with increased gingival inflammation. Thus, the present study was aimed to determine the 

association between periodontal diseases and polycystic ovary syndrome. 

 

MATERIALS AND METHODS 

A total of 240 women of age group between 18-45 years were enrolled into the study by convenient sampling technique. Since the 

duration of the study was 3 months, only 120 PCOS patients had reported to the Department of Gynaecology. Thus, we had enrolled 

120 women with PCOS and 120 women without PCOS into this study in order to compare the periodontal status of both groups. 

PCOS diagnosis was made according to the Rotterdam criteria. Periodontal status for both the above said groups were evaluated 

using Gingival index (GI) and Clinical attachment level (CAL). Data were analysed using Mann–Whitney U test & Fisher’s exact test. 

Statistical significance was defined at P<0.05. 

 

RESULTS 

CAL, body mass index and GI were significantly higher in women with PCOS compared to women without PCOS. 

 

CONCLUSION 

The prevalence of periodontal disease seems to be higher in women with PCOS. This may be attributed to the role of chronic 

systemic inflammation that contributes to the pathophysiology of PCOS and periodontal disease. 
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BACKGROUND 

Polycystic ovary syndrome (PCOS) also known as Stein-

Leventhal Syndrome is a common endocrine disorder seen in 

4-12% of women of childbearing age. It develops shortly after 

puberty and causes accumulation of undeveloped follicles in 

ovaries which later becomes a cyst.[1,2] PCOS is a common 

disorder with a significant public health impact. Reproductive 

derangements, other metabolic and psychological 

comorbidities are common findings in women with PCOS.[3] 

Apart from menstrual abnormalities (Oligomenorrhoea or 

amenorrhea) and ultrasound findings (Polycystic ovaries), 

PCOS also presents with clinical/biochemical evidence of 

hyperandrogenism  
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(Hirsutism, acne, or androgenic alopecia).[4] Women with 

PCOS display an adverse cardiometabolic risk profile, 

including insulin resistance(IR), central obesity, 

dyslipidaemia and increased prevalence of cardiovascular 

risk factors. Thus, PCOS can be regarded as a gender-specific 

form of the metabolic syndrome. 

Periodontitis is a chronic inflammatory disease of the 

tooth supporting structures, triggered against pathogenic 

bacterial microflora. The subsequent exuberant inflammatory 

response leads to alveolar bone loss resulting in loss of tooth. 

Several literatures have already evidenced the association 

between periodontitis and systemic disorders, including 

metabolic syndrome, diabetes, and cardiovascular disease 

(CVD).[5-9] The fact that both periodontal disease and 

metabolic syndrome are associated with systemic 

inflammation and IR, these two disorders may be linked 

through a common pathophysiological pathway. Literature 

suggests that the role of oxidative stress could be the 

pertinent factor for the association between periodontal 

diseases and components of the metabolic syndrome, 

diabetes, and CVD. Females with PCOS have increased 

markers of lipid peroxidation, elevated levels of C-reactive 

protein, inflammatory cytokines, as well as higher percentage 

of blood lymphocytes and monocytes.[9-11]  
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Growing evidence supports the concept that PCOS is 

associated with increased oxidative stress and systemic 

inflammation.[12-13] An increased oxidative stress may in turn 

contribute to insulin resistance, ovarian dysfunction, and 

other characteristics of PCOS. Taking the above said factors in 

to consideration, the present study was aimed to compare the 

periodontal status of women with and without PCOS to 

explore the impact of PCOS on the progression of periodontal 

disease. 

 

MATERIALS AND METHODS 

The current descriptive comparative study was undertaken in 

the Department of Gynaecology, Krishna Institute of Medical 

Sciences, Karad. Ethical clearance was obtained before 

commencing the study (Ref. No. KIMSDU/IEC/02/2015). The 

duration of this study was three months that extended from 

April 2015 to June 2015 in which a total of 240 women were 

enrolled into the study by convenient sampling technique 

after obtaining their due consent. Out of 240 women, 120 

women comprised of the PCOS group. The diagnosis of PCOS 

was arrived based on history, clinical signs, physical 

examination, laboratory parameters, and ultrasound findings, 

as per Rotterdam criteria[4] (Table I) by the Gynaecologist. As 

the duration of the study was short (3 months), there were 

only 120 PCOS patients who had reported to the Department 

of Gynaecology in that time span. Thus, same number of age 

matched systemically healthy women without PCOS were 

enrolled as healthy controls (n=120). Thus, sample size 

estimation was also done at convenience. 

 

Inclusion Criteria 

Women in the age range of 18-45 years having minimum of 

20 teeth were included. PCOS group comprised of 120 

women who were diagnosed with PCOS as per Rotterdam 

criteria and 120 healthy controls without PCOS and who were 

systemically healthy. 

 

Exclusion Criteria 

Pregnant women, smokers, alcoholics, women suffering from 

malignancy or osteoporosis were excluded. Women who had 

undergone periodontal treatment or those women who was 

under prophylactic antibiotic therapy during the past six 

months were excluded from the study. 

 

Periodontal Examination 

A single calibrated examiner (SD) carried out the periodontal 

examination of all the 240 women who were enrolled into the 

study under the supervision of a senior periodontist (SV) to 

minimise the observer bias. The periodontal disease severity 

was assessed using periodontal parameters like gingival 

index (GI) and clinical attachment loss (CAL). 

All women included in the study were subjected to 

periodontal examination in the early follicular phase which is 

mainly seen in 1st to 13th day of the last menstrual cycle. This 

was done to minimise the effects of hormonal changes during 

menstrual cycle.[14-17] The GI and CAL were calculated at four 

sites on each tooth. The GI was assessed after drying gingiva 

with cotton rolls.[18] The tissue surrounding each tooth were 

divided into four gingival scoring units (Distofacial papilla, 

mesiofacial papilla, facial margin and lingual gingival margin). 

A Williams periodontal probe (Hu–Friedy) was used to 

measure CAL. The probe is inserted parallel to the vertical 

axis of the tooth and walked circumferentially around each 

surface of the tooth. The measurements for CAL were 

recorded at four sites per tooth (Mesiobuccal, distobuccal, 

midbuccal and midlingual) of all teeth except third molars. 

CAL was measured from cementoenamel junction to the base 

of the gingival sulcus. The women were classified as having 

chronic periodontitis based on American Academy of 

Periodontology 1999 consensus classification of periodontal 

diseases.[19] Chronic periodontitis patients were 

characterised into three categories depending on level of 

average clinical attachment loss, slight: 1-2 mm CAL, 

moderate: 3-4 mm CAL and severe:≥5 mm CAL. Body mass 

index (BMI) of all the women were calculated by dividing 

weight in kilogram upon height in metre square and 

tabulated. Commonly accepted BMI ranges are: underweight: 

under 18.5 kg/m2, normal weight: 18.5 to 25, overweight: 25 

to 30, obese: over 30. 

 

Statistical Analysis 

Statistical analysis was carried out using SPSS software 

version 20.0 (SPSS Inc., Chicago, IL, USA). Mann–Whitney U 

test and Fisher’s exact test were used for the comparison of 

values between two groups. P value < 0.05 was considered as 

statistically significant. 

 

RESULTS 

The mean age in PCOS group and healthy group were 23.6 ± 

4.46 and 23.40 ± 4.47 years respectively. Clinical 

characteristics and periodontal parameters of both groups 

are summarised in Table II. BMI, CAL and GI were statistically 

significant between both groups with a p value less than                   

< 0.05. Table III shows the periodontal disease severity in 

PCOS and healthy group. There was statistically significant 

difference in the prevalence of periodontal disease in PCOS 

group as compared to healthy group with a P value of <0.05. 

 

 Rotterdam Criteria 20044 

 Exclusion of other androgen excess or related disorders 
 Includes two of the following: 
 Clinical and/or biochemical hyperandrogenism 
 Oligo-ovulation or anovulation 
 Polycystic ovaries  

Table I. Rotterdam Criteria for the Diagnosis of Polycystic 
Ovarian Syndrome 

 

Parameters PCOS Group (n=120) Healthy Group (n=120) P 

 
Mean ± SD 

95% CI 
(Lower– Upper Bound) 

Mean ± SD 
95% CI 

(Lower– Upper Bound)  
Age 23.40 ± 4.47 21.73-25.07 23.6 ± 4.46 21.93-25.27 0.651 
BMI 24.39 ± 4.52 22.7-26.07 22.09 ± 3.81 20.67-23.51 0.034* 
CAL 1.28 ± 1.31 0.79-1.77 0.57 ± 0.73 0.29-0.84 0.046* 
GI 2.13 ± 0.26 2.04-2.23 1.12 ± 0.12 1.07-1.16 <0.001* 

Table II. Comparison of Clinical Characteristics and Periodontal Parameters between PCOS Group and  
Healthy Group using Mann–Whitney U-test 

 

* Statistical significance Data are presented as mean ± standard deviation. 
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Abbreviations 

SD- standard deviation; CI- confidence interval; BMI- body 

mass index; CAL- clinical attachment level; GI- gingival index. 

 

Severity 
PCOS 

Group 
(n) 

% 
Healthy 
Group  

(n) 
% P 

Mild 0 0.00 56 46.67 
<0.001* Moderate 44 36.67 64 53.33 

Severe 76 63.33 0 0.00 
Table III. Periodontal Disease Severity in PCOS Group and 

Healthy Group Assessed using Fisher’s Exact Test 
 

Slight: 1-2 mm of attachment loss (AL), Moderate: 3-4 mm 

of AL, Severe >5 mm of AL. 

 

DISCUSSION 

PCOS is a complex endocrinal disorder that manifests with a 

wide range of variations in clinical manifestations. It is 

impossible to pinpoint out a single causative factor that is 

responsible for the clinical manifestation of this condition. [20] 

A higher prevalence of periodontal disease was observed in 

women with PCOS compared to women without PCOS 

(Healthy controls) in this study, though the participants in 

both the groups were matched in terms of possible 

confounding variables such as age and BMI. Similar findings 

were observed in a study conducted by Dursun et al[21] where 

women with PCOS showed higher periodontal indices. It is a 

well-documented fact that hormonal changes occurring 

during puberty, pregnancy, and menstrual cycles have an 

impact over the gingival health of women.[22] In PCOS women, 

ovulation and follicle growth often do not occur due to the 

disrupted levels of follicular stimulating hormone (FSH) and 

luteinising hormone (LH). Extra LH production leads to the 

excessive production of androgens. This excess androgen is 

responsible for the many features like hirsutism, acne and 

weight gain. It is a known fact that the increase in the steroid 

hormone levels like oestrogen causes gingival inflammation. 

The hyperandrogenism status commonly seen in PCOS 

patients is responsible for the menstrual abnormalities and 

infertility in such women. The increase in steroid levels in 

women with PCOS alters the gingival response to microbial 

challenge. The gingiva often becomes hyperresponsive to 

mildest microbial deposits, leading to greater periodontal 

destruction, making such patients more vulnerable to 

periodontal destruction. Gingival tissues respond to the 

hormonal level alteration by initiating changes in oral flora 

and also by the increased production of pro-inflammatory 

cytokines. In turn, these changes adversely affect the bones 

and adhesive joints eventually leading to tooth loss.[23] 

Literature suggests that oxidative stress which is commonly 

seen in PCOS patients may be a common link for the 

association between periodontitis and components of the 

metabolic syndrome, diabetes, and CVD.[12] A statistically 

significant difference was noticed in terms of BMI, CAL and GI 

levels between women with PCOS and without PCOS. Obesity 

is a common finding in women with PCOS due to glucose 

intolerance. A metabolic derangement in which the 

aromatase enzyme usually seen in the adipose tissue, 

converts the testosterone to oestrogen in PCOS patients. As a 

result of excess oestrogen production, a vicious cycle of 

intense hormonal effects on periodontal tissues is triggered. 

The higher BOP rates in PCOS group were attributed to the 

influence of hyperandrogenism on the vascular flora as 

observed in other studies.[17] Increased CAL in PCOS group is 

due to the hyperresponsive inflammatory process that is 

produced as a result of hormonal imbalance. These 

inflammatory processes play an imperative role in the 

progression of periodontal disease and subsequent increase 

in the gingival sulcus depth and bone loss. However, the 

frequency of periodontitis in women with and without PCOS 

was not statistically significant in a recent study conducted 

by Porwal et al[23] which is contradictory to our study where 

in moderate periodontitis was higher in PCOS group 

compared to healthy control group without PCOS. These 

findings need further confirmation in future studies, with 

large sample size to elucidate any underlying relationships 

between PCOS and periodontitis. 

 

Limitation of the Study 

Due to the short duration of the study, convenience sampling 

technique was followed. Thus, sampling size was also 

calculated by convenience. The results of this study cannot be 

generalised due to the potential bias resulting from the 

sampling technique and sample size estimation. 

 

CONCLUSION 

Within the limitations of this study, a higher prevalence of 

periodontal disease parameters was observed in the PCOS 

group when compared to the women without PCOS. Thus, 

PCOS patients might have a greater likelihood for the 

development of more severe forms of periodontitis at a later 

date. 
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