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Introduction-
PCOS is one of the most common endocrinopathies affecting 4-7% of 

1 women in the reproductive age group and contribute to a major share 
of anovulatory infertility. It is more prevalent in South Asian woman 

2than in Caucasians , though it can present in women of any ethnicity. 
The current diagnostic criteria for PCOS are the 2003 Rotterdam 

3.ESHRE/ASRM revised consensus  

The features of both PCOS and hypothyroidism are overlapping and an 
4association between these two disease states is not uncommon.  

Approximately 99.97% of T  and 99.7 % of T  is in bound form and 4 3

only a small fraction of these hormones circulate unbound and is free 
for biological activity. Thus, to reach the actual diagnosis and to assess 
the thyroid function, free fraction of these hormones is essential. 
Therefore, this study is to estimate and analyse the correlation between 
hypothyroidism and PCOS.

Material and methods-
Type of study– The study was conducted amongst patients attending 
the OPD of department of Obstetrics and Gynaecology at VIMSAR, 
Burla, India, from October 2014 to October 2016. It was a prospective 
observational study to find the prevalence of hypothyroidism in PCOS 
patients and also to determine the association between clinical and 
laboratory parameters of PCOS with hypothyroidism. The study was 
conducted in 183 cases of PCOS who attended the outpatient 
department from October 2014 to October 2016.
           
Inclusion criteria-
PCOS patients (Diagnosed by USG pelvis and clinical examination) 
attending outpatient department of Obstetrics and Gynaecology, 
VIMSAR, Burla.
          
Exclusion criteria-  
1. Congenital Hypothyroidism.
2. Thyroidectomy patients.
3. History of radiation to head and neck in cancer patients.
4. Women who are not willing for examination and further 

investigations and follow up.
      
On the first visit details history of the women was taken. Her age, 
parity, menstrual history, obstetric history, past medical history was 
taken. A comprehensive general and systemic examination was carried 
out.  They were investigated with LH, FSH, TSH, Free T3, Free T4, 
Fasting Insulin, and USG Pelvis. TFT including TSH, Free T3, and free 
T4 was estimated using chemiluminescence method. According to 
this, TSH normal range was taken as 0.34-4.25 µIU/ml, free T3 normal 
range was 2.4-4.2 pg/ml (3.7-6.5 pmol/L), free T4 normal range was 

50.7-1.24 ng/dl (9.0-16 pmol/L).  TSH above 4.25µIU/ml, free T3 
below 2.4 pg/ml and free T4 below 0.7ng/dl was considered as overt 
hypothyroidism and high TSH with normal free T3 and free T4 are 
considered as subclinical hypothyroidism. 

Ethical statement- The study was approved by the ethical committee 
of the hospital. The aim of the study was explained appropriately and 
informed written consent was obtained from all the patients.

Results- This prospective observational study aimed to analyse the 
correlations between the PCOS and thyroid abnormality. Details of 
baseline demographic parameters of patients with PCOS were 
summarized in table-1. Out of 183 cases studied 84(45.9%) belonged 
to 15-25 years, 88(48.09%) belonged to 26-35 years and 11(6.01%) 
belonged to 36-45 years. The mean age at presentation was 25.89 ± 
4.69 years. In the present study majority of patients were either belong 
to upper middle class 79(43.17%) or lower middle class 75(40.98%). 
They mostly presented with menstrual problem (Oligomenorrhea, 
Polymenorrhea, and Secondary amenorrhea) in 158/183(86.34%), 
hyperandrogenism (Acne, Hirsutism) in 147/183(80.33%) and 
43/183(68.25%) had infertility. Clinical features with PCOS patients 
are concisely tabulated in table 2. Out of 183 cases of PCOS, 
40(21.86%) had secondary amenorrhea, 114(62.29%) had 
oligomenorrhea, 4(2.19%) had polymenorrhea and 25(13.66%) had 
normal cycle. Patients presented with infertility, 36(83.72%) had 
primary infertility and 7(16.28%) had secondary infertility. The mean 
duration of infertility was 1-2 years in 14(32.56%), 25(58.14%) had 3-
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Introduction–PCOS is a spectrum of disease commonly manifest as menstrual irregularity, acne and hirsutism. Clinical 
manifestations including menstrual irregularities and impaired fertility is the results of anovulation and/or luteal phase 

defect is shared by both PCOS and hypothyroid women. We aim to find out the incidence of hypothyroid in women with PCOS and to study the 
effect of hypothyroid and PCOS on different clinical parameter.   
Materials and methods-  The study was conducted as a prospective observational study on 183 cases of PCOS who attended the OPD of 
VIMSAR, Burla, India, with the objective of finding the prevalence of hypothyroidism in PCOS and to determine the association between 
hypothyroidism and various clinical and laboratory parameters in PCOS.
Results- The mean age of patients with PCOS was 25.896 ± 4.69 years.  Women with PCOS presented with menstrual irregularity 
158/183(86.34 %), hyperandrogenism in 147/183(80.33%) and 43/183(68.25%) presented with infertility. Acne, Acanthosis Nigricans and 
Hirsutism was seen in 65/183(35.52%), 29/183(15.85) and 55/183(30.06%) respectively. 69/183(37.70%) of cases had insulin resistance. When 
patients were tested for thyroid abnormality, 25(13.66%) found to have hypothyroidism, 2 (1.09%) had hyperthyroidism and 156(85.25%) had 
normal thyroid function. Patitents with PCOS with hypothyroidism had significantly increase incidence of acne, acanthosis nigricans, hirsutism, 
insulin resistance and high BMI (p<0.005). 
Conclusion- As the features of both PCOS and hypothyroidism are overlapping and an association between these two disease states is not 
uncommon , thyroid profile should be analyzed which may help in better understanding of the etiology and management of PCOS.
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5 years and 4(9.3%) had more than 5 years of infertility. Most of the 
patients were overweight 95(51.91%) or obese 22(12.02%). Mean 
body mass index (BMI) was 25.676 ± 2.768 Kg/m2. Eight (4.37%) of 
PCOS patients were hypertensive. Of 128 cases of PCOS with 
hirsutism, 87(67.97%) had mild hirsutism, 39(30.47%) had moderate 
hirsutism and 2(1.56%) had severe hirsutism. Acne and acanthosis 
nigricans was seen in 65(35.52%) and 29(15.85%) of patients 
respectively. Mean fasting serum insulin was 17.065 ± 8.1184 µIU/ml; 
with fasting serum insulin ≥ 20 µIU/ml (hyperinsulinemia) was seen in 
69(37.705%) patients. Patients with FBS/Fasting serum insulin ratio < 
4.5 (Insulin resistance) was seen in 69(37.705%) patients and 
114(62.295%) had FBS/Fasting serum insulin ratio ≥ 4.5. When 
patients were tested for thyroid abnormality, 25(13.66%) found to have 
hypothyroidism, 2 (1.09%) had hyperthyroidism and 156(85.25%) 
had normal thyroid function. Mean TSH, free T3 and free T4 was 2.73 
± 1.53 µIU/ml, 3.19 ± 0.4898 pg/ml. and 1.044 ± 0.19 ng/ml 
respectively. Subclinical hypothyroidism was seen in 14(56%) 
patients and overt hypothyroidism constitutes 11(44%) of cases. 
Menstrual irregularities including oligomenorrhea and secondary 
amenorrhea were the major symptoms in 24 (96%) of hypothyroid 
patients. Percentage of patients with menstrual irregularities were 
more in PCOS with hypothyroidism compared to PCOS without 
hypothyroidism, but the two tailed 'p' value equals 0.081(>0.05)which 
was statistically not significant. Details comparison of menstrual 
irregularities, hyperandrogenisim, and acanthosis nigricans among 
PCOS with or without thyroid abnormality is summarized in table 3. 
Out of 25 cases of PCOS with hypothyroidism, 24 (96%) had features 
of  hyperandrogenism and 123(77.85%) PCOS without 
hypothyroidism, had features of hyperandrogenism with a p value of 
0.034(<0.05). Acanthosis nigricans was seen in 20(80%) of 
hypothyroid with PCOS and 9(5.7%) of PCOS without hypothyroid 
with a p value of 0.001. PCOS with hypothyroidism more prone to 
have increased BMI 22(88%) (Overweight and Obese) compared to 
95(60.13%) of PCOS without hypothyroidism (p value 0.007). So, the 
association is considered to be statistically significant. When we have 
compared insulin resistance among PCOS patients with or without 
hypothyroidism, we find a statistically significant difference between 
the two groups (p value <0.001). 

Tables
Table1- Demographic characteristics of patients with pcos

Table 2 Clinical features of patients with pcos

Table 3 -comparison of clinical features among pcos patients with 
or without hypothyroidism

Discussions- Polycystic ovarian syndrome (PCOS) represents a 
heterogeneous spectrum of disorders mainly characterized by chronic 
anovulation/ oligoovulation, clinical or biochemical evidence of 
hyperandrogenemia or appearance of polycystic ovaries on 

6ultrasonography. It is a disease of adolescent and reproductive age 
group. In the present study the mean age at presentation was 25.89 ± 

74.69 years. Wijayaratne et al found that the mean age for presentation 
of PCOS in south Asians women was 26 ± 4 years which is consistent 

8with the present study. Similar results also observed by Pierpoint et al  
9& Michaelmore et al. Thyroid abnormality is closely associated with 

the PCOS patients. We report 25(13.66%) out of 183 PCOS patients 
had hypothyroidism & 2(1.09%) presented with hyperthyroidism. 

11According to a study conducted by Onno E Janssen et al.  
hypothyroidism is present in 10.9% of PCOS patient. Another study 
conducted by Didem Ozdemir et al, reported prevalence of 

11hypothyroidism in 15.9% of PCOS patients .  Menstrual problem is 
one of the commonest symptoms in PCOS patients. We report 
158/183(86.34%) patients had menstrual complain. These findings are 

12consistent with a recent Indian study conducted by Aruna et al  
amongst north Indian women with PCOS, where irregular cycles were 
present in 80.5% of the patients. In another large series of patients 
diagnosed with PCOS, 65% to 100% have clinically evident menstrual 

13dysfunction. Menstrual irregularity is associated with women with 
PCOS with thyroid abnormality. In the present study we did not find 
any statistical correlations between PCOS with or without 
hypothyroidism & menstrual irregularity. Some studies shows 
subclinical hypothyroidism was significantly correlated with disorders 

11of the menstrual cycle in PCOS women .The next common symptoms 

62  INDIAN JOURNAL OF APPLIED RESEARCH

parameters N (percentage)

Age Distribution (Years)
15-25
26-35
36-45

84/183(45.9)
88/183(48.09)
11/183(6.01)

Socioeconomic status
Upper High
High
Upper Middle
Lower Middle
Poor

1/183(0.55)
2/183(1.09)
79/183(43.17)
75/183(40.98)
26/183(14.21)

Fertility Status
Infertile
No infertility

43/63(68.25)
20/63(31.75)

Type of Infertility
Primary Infertility
Secondary Infertility

36/43(83.72)
7/43(16.28)

Duration of infertility
1-2 years
3-5 years
>5 years

14/43(32.56)
25(58.14)
4/43(9.3)

BMI(Kg/m2)
<18.5(Underweight)
18.5-24.9(Normal)
25-29.9(Over weight)
≥ 30(Obese)

2/183(1.1)
64/183(34.97)
95/183(51.91)
22/183(12.02)

Blood Pressure
Hypertensive
Normotensive

8/183(4.37)
175/183(95.63)

Menstrual Complaints
Secondary Amenorrhea
Oligomenorrhea
Polymenorrhea
Normal

40/183(21.86)
114/183(62.29)
4/183(2.19)
25/183(13.66)

Distribution of Hirsutism
Present
Absent

128/183(69.94)
55/183(30.06)

Type of Hirsutism
Mild
Moderate
Severe

87/183(67.97)
39/183(30.47)
2/183(1.56)

Distribution of Acne
Presence of Acne
Absence of Acne

65/183(35.52)
118/183(64.48)

Acanthosis Nigricans
Present
Absent

29/183(15.85)
154(84.15)

Serum Insulin
Fasting (≥ 20µIU/ml)
Fasting (<20µIU/ml)

69/183(37.70)
114/183(62.29)

FBS/Serum Insulin
< 4.5
≥ 4.5

69/183(37.70)
114/183(62.29)

Hypothyroidism
Hyperthyroidism
Normal TFT

25(13.66)
2(1.09)
156(85.25)

Type of Hypothyroidism
Subclinical hypothyroidism
Overt hypothyroidism

14(56)
11(44)

Parameter N/ percentage
Chief Complaints
Menstrual   complaints
Hyperandrogenism
Infertility

158/183(86.34)
147/183(80.33)
43/183(68.25)

Parameter PCOS with 
hypothyroidism

PCOS without 
hypothyroidism

P  
value

Menstrual irregularities
No Menstrual 
irregularities

24(96%)
1(4%)

130(82.28%)
28(17.72%)

0.081

Hyperandrogenism
No hyperandrogenism

24(96%)
1(4%)

123(77.85%)
35(22.15%)

0.034

Acanthosis Nigricans
No Acanthosis Nigricans

20(80%)
5(20%)

9(5.7%)
149(94.3%)

<0.001

Increased BMI
No Increased BMI

22(88%)
3(12%)

95(60.13%)
63(39.87%)

<0.007

Insulin Resistance
No Insulin Resistance

21(84%)
48(30.38%)

4(16%)
110(69.62%)

<0.001
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among married women with PCOS are infertility which may be 
primary or secondary. In this study, out of 63 married PCOS patients 
43(68.25%) were infertile. According to the BMI classification for 

14South Asian population  where obesity is BMI ≥25 kg/m2, 117(63.93 
%) belonged to obese group. Findings are similar to those obtained in 

15another Indian study conducted by Shringi et al  in 2003 where 41.4% 
of the PCOS patients were overweight. But many studies reports the 

 16 incidence of obesity could be 50% to 60%, though the incidence may 
17be as high as 80%.  There is a statistical significant difference in BMI 

among patient with or without hypothyroid and PCOS (p=<0.007). A 
study conducted by Ralf Dittrich et al. in 2008 also confirmed our 
findings on PCOS with hypothyroid that they are more prone to have 

18increased BMI.  PCOS is characterized by hyperandrogenemia and 
manifest as oligomenorrhoea, acne and hirsutisim. Hirsutism occurs in 
approximately 70-80% of PCOS patients. We report an incidence of 
128(69.94%) in the present study. Similar high incidence of hirsutism 

13 19was also reported by Azziz et al.  and DeUgarte et al.  Study by 
2Wijayaratne et al.  has found that hirsutism, acne and acanthosis 

nigricans were significantly more prevalent in South Asians women. 
Balen et al. had noticed 37% prevalence rates for acne among women 

20with PCOS . Acne is seen in approximately one third of PCOS 
20, 21 patients and conversely a majority of women with severe or resistant 

 acne have PCOS.We report an incidence of 65(35.52%) of patients had 
acne. Insulin resistance is one of the basic mechanism which leads to 
multiple symptoms complex in them. Considering the cut off value of 
serum fasting insulin for hyperinsulinemia as more than or equal to 20 
µIU/ml, the prevalence of  hyperinsulinemia among PCOS patients 
was found to be 69 (37.705%)  in this study. Fasting hyperinsulinemia 

22has been used as a measure of insulin action.  South Asian PCOS have 
higher fasting insulin concentrations and lower insulin sensitivity 

2(higher insulin resistance).  Fasting plasma glucose to fasting insulin 
ratio is a good measure of insulin sensitivity in PCOS women and has 
both high sensitivity and specificity for detecting insulin resistant 
women. Considering this as the parameter for insulin sensitivity and 

22the cut off as a ratio < 4.5,  the prevalence of insulin resistance (IR) 
was found to be 69(37.705%). Comparable findings were also 

23 obtained by Huang et al. in their recent study. However the prevalence 
17as reported by Legro et al.  in Hispanic population was 53%. We have 

found a statistically significant association between hypothyroid and 
insulin resistance (p=<0.001). According to Ralf Dittrich et al. 50-70% 
of PCOS patients have insulin resistance and a significant association 
between thyroid function, as reflected by TSH >2.5 mIU/L and insulin 
resistance was found in patients with PCOS patients and this 

18association appeared to be independent of age and BMI. Pallotti et al 
observed a close relationship between insulin secretion, and thyroid 

24and ovarian function in patients suffering from PCOS. The 
association between them is considered to be extremely statistically 
significant. In this study, out of 25 cases of PCOS with 
hypothyroidism, 24(96%) had features of hyperandrogenism like 
hirsutism and acne. According to a study conducted by Dahiya k et al, 
serum testosterone   levels were found to be increased in PCOS 

4patients with hypothyroidism  which leads to increased manifestations 
of hyperandrogenism like hirsutism and acne. This may be explained 
as hypothyroidism reduces sex hormone binding globulin and 
increases free testosterone. In another study conducted by Z Velija-
Asmi et al. serum testosterone and its manifestations like hirsutism and 

11acne are more common in PCOS with subclinical hypothyroidism. In 
this study, 20(80%) of PCOS with hypothyroidism had acanthosis 
nigricans, and 9(5.7%) out of 158 cases of PCOS without 
hypothyroidism had acanthosis nigricans (p= 0.001). Study conducted 
by Trinh Hermanns et al. also reported Acanthosis nigricans, a finding 
common in patients with PCOS, has been reported to have a positive 

25correlation with hypothyroidism.

Conclusion- PCOS and hypothyroidism are closely related. There is 
increased prevalence of hypothyroidism in PCOS. The symptoms of 
both PCOS and hypothyroidism are similar. PCOS patients with 
hypothyroidism have increased prevalence of menstrual complaints 
like oligomenorrhea and secondary amenorrhea. PCOS patients with 
hypothyroidism have increased prevalence of hyperandrogenism , 
acanthosis nigricans , insulin resistance and increased BMI. As the 
features of both PCOS and hypothyroidism are overlapping and an 
association between these two disease states is not uncommon , thyroid 
profile should be analyzed which may help in better understanding of 
the etiology and management of PCOS. The relationship between 
thyroid profile and PCOS is being tried to be explored more and thus 
the problem of PCOS can be solved to some more extent.
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