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                                                    ABSTRACT 

INTRODUCTION 

Polycystic ovarian syndrome (PCOS) and thyroid disorders especially 

hypothyroidism are the most common endocrine disorders in women of 

reproductive age group. The prevalence of PCOS in reproductive age 

group women in India varies from 3.7 to 22.5% depending on the 

population and the diagnostic criteria ,while the prevalence of 

hypothyroidism for the same population is 11.97% for the year 2019, 

according to ICMR. 

The prevalence of Autoimmune thyroiditis especially Hashimoto’s 

thyroiditis is 3 times higher in PCOS women (27%) as compared to other 

women of reproductive age group (8%). Both the disorders seem to have 

an oligogenetic background. Both the disorders have common risk factors 

and pathophysiological abnormalities, yet certain pathogenetic factors 

that operate to create these dysfunctions are dissimilar. It is hypothesized 

that functional auto antibodies (anti TPO, Thyroglobulin antibodies) 

predispose to development of PCOS. 

Similarly, both PCOS and hypothyroidism have different etiopathologies 

though both the conditions share common features (viz. amenorrhoea 

/oligomenorrhoea, anovulatory dysfunction, hyperlipidemia, 

hyperglycemia, insulin resistance, obesity, increased leptin, in addition to 

cystic ovaries and infertility). Polycystic ovaries are a feature of 

hypothyroidism, though hypothyroidism must be excluded before 

diagnosing PCOS. Hypothyroidism can initiate, maintain or worsen 

PCOS. 

It is observed that the thyroid dysfunctions are more common in PCOS 

women with the prevalence of Autoimmune thyroiditis being 3 times 

higher and hypothyroidism (clinical and subclinical) 2 times higher in 

PCOS women as compared to non PCOS women . Conversely, PCOS is 
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reported to be the most common of the endocrine disorders in women 

with thyroid dysfunction. 

Both thyroid disorders and PCOS pose metabolic and cardiovascular risks 

and have profound effect on fertility and reproductive biology. 

Coexistence of both these endocrinal disorders has more severe and 

complex effects on reproductive health. Together, they may not only lead 

to infertility, but also affect the pregnancy outcome, sometimes even 

causing premature ovarian failure.  

 

AIMS AND OBJECTIVES: 

This study aims to study the prevalence of thyroid disorders in PCOS 

patients and to evaluate the relationship between polycystic ovaries and 

thyroid dysfunction.  

Primary Objective: 

To study the prevalence of thyroid disorders in PCOS patients and 

evaluate the relationship between polycystic ovaries and thyroid 

dysfunction 

Secondary Objective : 

To formulate a unified pathophysiological basis incorporating the 

complex relationship between the above mentioned disorders 

  TYPE OF STUDY: PROSPECTIVE OBSERVATIONAL STUDY 

MATERIALS AND METHODS: - 

Inclusion Criteria: 
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All Reproductive age group women 18-40 years diagnosed with PCOS 

based on ROTTERDAM criteria,  at SDM COLLEGE OF MEDICAL 

SCIENCES AND HOSPITAL , DHARWAD . 

Exclusion Criteria: 

 1. Congenital hypothyroidism 

 2. Thyroidectomy patients 

 3. History of radiation to head and neck in cancer patients 

SAMPLE SIZE- 100 

SAMPLING POPULATION- Patients who meet the Inclusion Criteria 

SAMPLING TECHINIQUE- Simple Random Sampling 

STUDY PERIOD - NOVEMBER 2021-OCTOBER 2022 

STUDY PROCEDURE: 

The proposed study is a  hospital based study centered in tertiary care 

hospital SDM COLLEGE OF MEDICAL SCIENCES AND HOSPITAL, 

DHARWAD. The patients who fulfilled the inclusion and exclusion  

criteria were included in the study. Thyroid function tests were done in 

patients who met the inclusion criteria 

STATISTICAL TESTS USED FOR ANALYSIS 

Data was  analysed by Statistical Package for Social Sciences software 

with appropriate statistical test i.e., mean and percentage .Descriptive 

Statistical study was done. Calculated p value <0.05 was considered 

significant 

Data- socioeconomic, demographic, anthropometric, clinical and 

labarotory parameters (free T3, free T4, TSH ) were recorded and 

analysed. 
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RESULTS:  

A total of 31 patients had thyroid disorders in the study of 100 PCOS 

patients ( 31% ) with a majority of them being hypothyroid (26%). 

With p=0.001, this is statistically significant , there is higher incidence of 

thyroid disorders in PCOS patients with majority of them being 

hypothyroid. 

The highest incidence of Thyroid and PCOS disorders was between the 

ages of 19-28 years in the reproductive age group. 

Homemakers, students, accountants and software engineers had a higher 

prevalence of PCOS and thyroid disorders in this study with a marginal 

dominance by upper, upper middle and middle socioeconomic classes and 

urban population 

Oligomenorrhoea was more prevalent than amenorrhoea and there was a 

high prevalence of hirsutism, Ultrasound features of PCOS, Insulin 

resistance and Infertility in both PCOS patients and in patients with 

thyroid dysfunction  with a large percentage of patients being Obese ( 

I,II,III) or overweight. 

CONCLUSION:  

Adiposity, increased Insulin resistance, high leptin and evidence of 

deranged autoimmunity present in both PCOS and thyroid disorders seem 

to play a complex role in  linking these two disorders. 

Hypothyroidism is the most common thyroid disorder in PCOS patients. 

Increased prevalence of thyroid disorders in PCOS patients warrants the 

need for early diagnosis and management to prevent complications, 

improve compliance and for better outcomes to treatment and general 
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well being.This decreases severity of either disease and improves fertility, 

significantly improves reproductive, cardiovascular and metabolic health 

of the patient. 

Patients with either of these disorders must be screened for the other. 
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                 INTRODUCTION 

Polycystic ovarian syndrome (PCOS) is the most prevalent form of 

persistent anovulation linked with an excess of androgens, affecting around 

5-10% of reproductive women. PCOS is regarded as a disorder with a 

complex aetiology. In addition, it is associated with metabolic and 

cardiovascular risk factors. These risks are associated with insulin 

resistance and are exacerbated by the prevalence of obesity, despite the fact 

that insulin resistance is also present in nonobese women with PCOS. 

PCOS is associated with significant reproductive morbidity during the 

reproductive years, including infertility, irregular uterine bleeding, and 

increased pregnancy loss. 

Thyroid dysfunction and anatomic abnormalities are among the most 

prevalent thyroid gland illnesses. A number of metabolic processes are 

connected with abnormalities in the delivery of thyroid hormone to 

peripheral tissue. Early stages of thyroid dysfunction (before symptoms are 

evident) might result in minor changes in ovulation and endometrial 

receptivity, which can have a significant impact on fertility. Untreated 

infantile hypothyroidism results in sexual immaturity. Untreated juvenile 

hypothyroidism causes delayed puberty and anovulatory cycles. Severe 

hypothyroidism may be related with decreased libido and anovulatory 

cycles in adult women. As part of the autoimmune polyglandular 

syndrome, people with Hashimoto's thyroiditis can also have primary 

ovarian failure. Rarely, ovarian atrophy and amenorrhea may result from 

secondary decrease of pituitary function in primary hypothyroidism. There 

is a correlation between obstetrical complications and overt and subclinical 

hypothyroidism; however, the results vary amongst different studies. 
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Consequently, it is apparent that both disorders have a significant impact 

on fertility and reproductive biology. Moreover, hypothyroidism can 

cause, maintain, or aggravate PCOD. Consequently, the PCOS-thyroid 

interface has been investigated by several studies from various regions of 

the world concerning thyroid abnormalities in PCOS patients over the past 

few years. In PCOS participants, the majority of the studies indicated a 

greater incidence of raised TSH levels and a fourfold higher prevalence of 

autoimmune thyroiditis. Again, systematic screening for thyroid 

dysfunction in hyperandrogenic patients is ineffective because the 

frequency of thyroid disorders is not higher in hyperandrogenic patients 

than in normal women of childbearing age. With this context in mind, it 

was decided to research the prevalence of thyroid disorders in PCOS 

patients presenting to a tertiary hospital. 
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                                AIMS AND OBJECTIVE  

This study aims to study the prevalence of thyroid disorders in PCOS 

patients and to evaluate the relationship between polycystic ovaries and 

thyroid dysfunction.  

Primary Objective: 

To study the prevalence of thyroid disorders in PCOS patients and 

evaluate the relationship between polycystic ovaries and thyroid 

dysfunction 

Secondary Objective 

To formulate a unified pathophysiological basis incorporating the 

complex relationship between the above mentioned disorders 
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                             REVIEW OF LITERATURE 

PCOS is a complex endocrine condition that affects many women of 

reproductive age globally [1]. This syndrome is frequently accompanied 

by enlarged, dysfunctional ovaries, high testosterone levels, insulin 

resistance, etc. [2] It is believed that around one in ten women struggle with 

PCOS and related problems before menopause [3]. 

Although a high ratio of luteinizing hormone (LH) to follicle-stimulating 

hormone (FSH) and increased frequency of gonadotropin-releasing 

hormone (GnRH) are known to be the underlying causes of polycystic 

ovary syndrome (PCOS) [4], the precise aetiology and pathology of PCOS 

are not well understood [4,5]. Multiple external and internal causes, 

including insulin resistance (IR), hyperandrogenism (HA), environmental 

factors, genetic and epigenetic factors, have been implicated. In addition, 

PCOS raises the risk of additional comorbidities such as cardiovascular 

illnesses [5,6], type 2 diabetes [5,6], metabolic syndrome [6], depression, 

and anxiety [7]. 

The most important step in managing this condition is to decrease at least 

5 percent of body weight; consequently, regular exercise and fat- and 

sugar-free diets are also recommended for all women with PCOS. 

Moreover, in some instances, it is advantageous to use complementary and 

alternative medicine strategies with or without conventional therapies due 

to the patient's preexisting beliefs, cheaper expenses, etc. 

[4] Doctors typically prescribe oral contraceptives, antiandrogen drugs, 

insulin sensitizers, and ovulation inducers. There is currently no US Food 
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and Drug Administration (USFDA)-approved medicine for PCOS, and all 

of the medications listed are used off-label [8,9]. 

DIAGNOSIS 

There is no definitive test for PCOS diagnosis. To establish a differential 

diagnosis for PCOS, hyperprolactinemia, thyroid illness, Cushing's 

syndrome, and adrenal hyperplasia must be ruled out. [10,11]. Although 

evaluating past medical history, weight changes, and insulin resistance 

symptoms may be beneficial, pelvic examination, transvaginal ultrasound, 

and testing hormone levels are among the most often recommended tests 

[12]. According to the National Health Service (NHS), the criteria for 

PCOS [13] include irregular or infrequent periods, high levels of 

androgenic hormones or symptoms, and scans revealing polycystic ovaries. 

In addition, the most used approach for diagnosing PCOS in adults is the 

Rotterdam criteria. The occurrence of any two- clinical or biochemical 

hyperandrogenism, ovulatory failure, or polycystic ovaries on an 

ultrasound would conclusively diagnose PCOS [14]. 

PATHOGENESIS AND RISK FACTORS 

1. External Variables 

1.1. Epigenetic Mechanism 

Epigenetic refers to heritable modifications to the genome and gene 

expression that do not include changes to the DNA sequence [15,16]. These 

modifications entail the addition or omission of chemical constituents on 

DNA or histone [17]. Increased LH activity is seen in PCOS women and  

may be linked to the issues in follicle development and HA, which are 
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typical among PCOS patients [18]. The mechanism of steroidogenesis in 

theca cells is governed by the LH/choriogonadotropin receptor (LHCGR) 

[19]. Hypomethylation of this receptor increases gene expression and 

sensitivity to LH [18,20]. 

A study on PCOS patients confirmed that hypomethylated regions are 

associated with overexpression of LHCGR on the surface of theca cells 

[15,19] [19]. Additionally, epoxide hydrolase 1 (EPHX1) is an active 

aromatic compound degrading enzyme [15,19,21]. The hypomethylation 

of its gene promoter [15,19] promotes enzyme expression [15]. 

Overproduction of EPHX1 inhibits the transition of testosterone to 

estradiol, which can lead to PCOS [15]. In addition, peroxisome 

proliferator-activated receptor gamma (PPAR-) is involved in the function 

of ovaries [15,18,19,22]. PCOS patients with HA have hypermethylation 

of PPAR, hypomethylation of nuclear co-repressor 1 [19,22], and altered 

acetylation of histone deacetylase 3, all of which are PPAR co-repressors 

[15]. These changes were observed in the granulosa cells of women with 

PCOS [18,23]. 

1.2. Environmental Toxicants 

Endocrine-disrupting chemical (EDC) is defined by the United States 

Environmental Protection Agency (USEPA) as "an exogenous agent that 

interferes with the synthesis, secretion, transport, binding, action, or 

elimination of natural hormones in the body that are responsible for 

maintaining homeostasis, reproduction, development, and/or behaviour" 

[24]. 
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EDCs may bind to hormone receptors as either agonists or antagonists [25]. 

EDCs are practically a part of everything we use daily [21]. Their structures 

contain phenols or halogens such as chlorine and bromine, therefore they 

mimic the activities of steroid hormones [21]. Studies have shown that 

women with PCOS had a higher serum concentration of EDCs [21,26]. 

Exposure to EDCs from prenatal development to adolescence can cause 

vulnerability to PCOS [21,27]. 

As an illustration, bisphenol A (BPA) BPA is a synthetic molecule used in 

polycarbonate plastics, epoxy resins [25,28], dental filling, food and 

beverage packaging [25], infant bottles, and polyvinyl chloride (PVC) [28], 

and it impacts metabolism via many routes. BPA interacts with oestrogen 

receptor (ER) and, non-classical membrane ER, and G-protein coupled 

receptor 30 (GPCR30) [21,28,29] to have direct effects on oogenesis. In 

theca cells, it also stimulates androgen production and inhibits testosterone 

catabolism [21,29]. 

A further effect of BPA on interstitial theca cells is the overproduction of 

androgens through dysregulation of 17-hydroxylase (P450c17) [28,30], 

cholesterol side-chain cleavage enzyme (P450scc), and steroidogenic acute 

regulatory protein [30]. The effect of BPA on granulosa cells is a reduction 

in aromatase enzyme expression and oestrogen synthesis [21,29]. Finally, 

it disrupts the intrafollicular environment and impairs oocyte maturation 

and development [21,29]. The indirect action of BPA on HA is the 

downregulation of testosterone 2a-hydroxylase and testosterone 6b-

hydroxylase enzymes in the liver, resulting in an increase in testosterone 

concentration [30,31]. 
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Additionally, BPA is a powerful ligand for sex hormone-binding globulin 

(SHBG) and replaces testosterone, resulting in an increase in free 

testosterone concentration. High levels of testosterone inhibit the enzyme 

uridine diphosphate-glucuronosyl transferase and decrease BPA 

elimination in the liver. This mechanism increases the concentration of free 

BPA in the blood and exacerbates its adverse effects on the ovaries 

[21,29,30,31]. 

In addition, BPA is considered to operate as an obesogen [28,30]. Its 

obesogenic influence includes upregulation of adipogenesis-related genes 

[30], stimulation of adipocytes differentiation [28,30], enhancement of 

lipid accumulation in cells incorporated in medical syndrome, and 

induction of the conversion of target cells to adipocytes via the 

phosphatidylinositol 3-kinase pathway [30]. 

BPA-induced adipogenesis is caused by the stimulation of the 

glucocorticoid receptor. Activation of the receptor increases the activity of 

the enzyme responsible for the conversion of cortisone to cortisol, hence 

initiating adipogenesis [28]. Furthermore, BPA induces the secretion of 

interleukin-6 (IL-6) and tumour necrosis factor (TNF-) [30,31], both of 

which are associated with obesity and insulin resistance [30]. Additionally, 

it inhibits the secretion of adiponectin [28,29,30,31] and the protective 

molecule against IR [28,30]. 

It can also alter glucose homeostasis [28,29,31] by affecting pancreatic 

cells directly [29]. By interfering with the mitochondrial activity and 

metabolic pathways of -pancreatic cells [28], BPA produces a persistent 

rise in insulin and additional IR with prolonged exposure [30]. BPA 
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decreases glucagon production by suppressing the intracellular calcium ion 

fluctuation pattern [30]. 

Advanced glycation end products (AGEs), also known as glycotoxins, are 

a chemical class that negatively impacts body health. AGEs are pro-

inflammatory chemicals [21,23,29,32] that trigger pro-inflammatory 

pathways and oxidative stress [21,23,29,32] by interacting with their 

surface receptor RAGE (receptor for AGE) [21,23,29]. Exogenous AGEs 

or AGEs produced from nonenzymatic glycation and oxidation of proteins 

and lipids can be taken into the body [21]. Serum levels of AGEs were 

found to be elevated in PCOS individuals [21]. AGEs inhibit pre-ovulatory 

follicle growth via the ERK1/MAPK pathway and damage follicles 

through interaction with RAGEs-induced oxidative stress [21]. This 

connection enhances intracellular inflammatory molecule production [21]. 

Studies conducted in vitro on 3T3-L1 cell lines revealed that glycotoxins 

are likely to stimulate adipogenesis [21]. In contrast, a higher body mass 

index correlates with a reduced extent of soluble RAGEs, which is 

responsible for glycotoxin clearance and deposition of AGEs in the 

reproductive system, particularly the ovaries [21,29]. This reciprocal 

relationship increases PCOS-associated inflammatory processes and 

metabolic syndrome [21]. AGEs also contribute to IR [21,29]. These 

chemicals inhibited glucose uptake by adipocytes [21,29] and impaired 

glucose transport in the human granulosa KGN cell line [21]. They also 

contribute to IR by producing oxidative stress, inflammation, and protein 

glycation, which significantly reduces insulin sensitivity [21]. Moreover, a 

rise in AGE levels modifies the insulin signalling pathway and interferes 

with the translocation of glucose transporter 4 (GLUT-4) [23]. 
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1.3 Physical and Emotional Stress  

Although the function of stress in PCOS is poorly understood, it is known 

that PCOS has negative consequences on self-esteem and mental health. 

Chronic stress causes adipocyte growth and hyperplasia. This process 

occurs due to the influence of glucocorticoids on the maturation of pre-

adipocytes. Also linked with adipokine release, recruitment, and activation 

of stromal fat immune cells is chronic stress [33]. 

In addition, it is responsible for an inflammatory condition by causing high 

amounts of inflammatory cytokines such as IL-6 and TNF- and by 

disturbing the oxidant-antioxidant equilibrium [33]. Moreover, chronic 

stress plays a crucial role in IR. 

The hypothalamic-pituitary-adrenal (HPA) axis is stimulated by stress to 

release cortisol [34,35]. Cortisol induces insulin resistance by promoting 

visceral fat storage, gluconeogenesis, and lipolysis [35]. Moreover, cortisol 

stimulates hepatic glucose synthesis [35]. Stress also contributes to an 

increase in insulin levels [34]. Other effects of stress on PCOS may include 

anti-mullerian hormone (AMH) correlations and alterations in sex 

hormone levels [34,35]. 

1.4. Diet 

Studies have revealed a correlation between certain nutrient levels and 

PCOS indices, despite the lack of clarity on the role of nutrition in PCOS. 

Intake of saturated fatty acids (SFAs) contributes to polycystic ovary 

syndrome (PCOS) by inducing an inflammatory state [36] and decreasing 

insulin sensitivity [37]. Taking SFAs causes inflammation by elevating 
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TNF- levels in the bloodstream and expressing a particular cytokine 

suppressor [36]. 

Vitamin D insufficiency may worsen PCOS [37,38] and PCOS-induced 

comorbidities [38]. mRNA and protein levels of insulin receptors are 

upregulated by calcitriol. Additionally, it enhances insulin sensitivity both 

directly and indirectly. By activating PPAR-, the receptor implicated in 

fatty acid metabolism in adipose tissue and skeletal muscle, the direct 

action is produced. The modulation of intracellular calcium, which is 

essential for insulin-mediated signalling in fat and muscle [38] is the 

indirect effect. Conversely, a lack in vitamin D may result in insulin 

resistance by triggering an inflammatory response [37,39]. Moreover, 

vitamin D inhibits the AMH promoter [39]. 

2. Internal Elements 

2.1. Insulin Resistance 

IR refers to an inadequate insulin response from cells [40]. IR is 

independent of patients' adiposity, body fat topography, and androgen 

levels [18,41]; hence, it has also been documented in thin patients [18,42]. 

IR is tissue-selective in PCOS women [18,43], whereas skeletal muscles 

[18,43,44], adipose tissue, and liver lose insulin sensitivity, while adrenal 

glands [18,43] and ovaries [18,28,43,45] remain sensitive. 

Insulin directly stimulates the generation of androgens in ovarian theca 

cells [32,44,46,47,48] and their expansion [48]. Insulin significantly 

increases ovarian follicle development and hormone release by activating 

follicle membrane cell receptors [49]. It also stimulates ovarian P450c17 
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[18,23,50] and P450scc enzyme activity to boost ovarian steroidogenesis 

[18,51], and chorionic gonadotropin augments these effects [52]. This 

hormone, in conjunction with insulin-like growth factor 1 (IGF-1) [18] 

[18,45], synergizes with luteinizing hormone. Hyperinsulinemia increases 

LH-binding sites and LH-induced androgen production [44]. The 

interaction between LH and insulin increases the expression of 

steroidogenic acute regulating enzyme and CYP450c17 mRNA [52,53]. 

CYP450c17 is implicated in the synthesis of androgens [23,44]. Similarly, 

IR independently increases the activity of CYP17A1, the enzyme 

responsible for androstenedione and testosterone synthesis [52]. 

In contrast, hyperinsulinemia decreases hepatic SHBG 

[18,32,40,49,52,54,55,56], hence boosting blood levels of free testosterone 

[18,32,52,54]. In addition, hyperinsulinemia suppresses the formation of 

IGF-1-binding proteins in the liver. IGF-1 is responsible for stimulating 

thecal cell androgen synthesis. Inhibition of the formation of IGF-1-

binding proteins results in a larger concentration of this substance in the 

blood, followed by an increase in androgen production in thecal cells 

[18,46]. In addition, IGF-1 overexpression reduces a specific miRNA, 

hence accelerating granulosa cell death and inhibiting folliculogenesis 

[52]. Both HA [46] and hyperinsulinemia [45,46,57] inhibit the 

development of follicles [45,46]. Menstrual irregularity, anovulatory 

subfertility, and accumulation of immature follicles [46] are responsible 

for this halt. 

In addition, hyperinsulinemia exacerbates PCOS by damaging the pituitary 

gland. Insulin in excess stimulates the pituitary gland's LH-releasing 

receptors [49]. Insulin accumulation enhances GnRH and LH pulse 

secretion by affecting both the amplitude and frequency of the pulses [23]. 
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Insulin's indirect influence on PCOS is amplified by pituitary 

gonadotropin's sensitivity to GnRH [18], and hyperinsulinemia boosts 

GnRH neuron activity [58]. 

Influence of insulin on adipose tissue and inflammation is a key  cause of 

PCOS.  Insulin increases adipogenesis and lipogenesis while inhibiting 

lipolysis [42], which leads to fat storage [44]. Increased plasma levels of 

free fatty acids (FFAs) are caused by insulin resistance, affecting the liver 

and adipose tissue [32]. In addition, IR reduces omentin levels regardless 

of the patient's body mass index (BMI). In addition, hyperglycemia can 

cause inflammation by causing mononuclear cells (MNCs) to produce 

TNF- [50]. 

2.2. Hyperandrogenism 

In general, hyperandrogenism (HA) decreases SHBG levels, resulting in a 

greater concentration of free testosterone [18,59]. It has been discovered 

that PCOS women have elevated plasma levels of testosterone, which can 

be converted to estrone in adipose tissue. Increased estrone to estradiol 

conversion inhibits follicle growth and raises the ratio of LH to FSH, 

resulting in ovulatory dysfunction [23]. 

HA can cause an increase in AMH, which suppresses ovulation and follicle 

formation via a different mechanism. In addition, IGF-II levels are 

inversely proportional to androgen levels, and HA lowers IGF-II in 

follicular fluid. IGF-II correlates positively with follicle diameters and 

oestrogen levels in follicular fluid [23]. In addition, HA indirectly raises 

LH [58,60]. Estradiol and progesterone are responsible for the secretion of 

GnRH and LH through negative feedback [58,61,62]. HA alters the 
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negative feedback on secretion [18,23,61,62], which increases LH levels 

[18,62] [18,23,61,62]. The interaction between androgen and its receptor 

inhibits the transcription of progesterone receptor. In addition, this receptor 

is implicated in the conversion of high amounts of androgens to substances 

that affect the gamma-aminobutyric acid A. (GABAA). Modulation of the 

GABAA receptor activates GnRH neurons and decreases the progesterone 

feedback response [58]. Moreover, it is hypothesised that androgens may 

reduce hepatic nuclear factor-4 (HNF-4) levels via suppressing lipid 

production. SHBG expression is stimulated by HNF-4 binding to its 

promoter [63]. 

HA contributes to PCOS-related problems such as insulin resistance, 

inflammation, and oxidative stress. 

HA exacerbates IR via many mechanisms; it decreases insulin sensitivity, 

GLUT-4 expression, and insulin breakdown in the liver [23,32]. In 

addition, HA promotes a type of insulin-resistant skeletal muscle fibres 

[32]. In contrast, HA worsens central adiposity, which is associated with 

IR [23,32]. In addition, it was found that testosterone promotes 

inflammatory molecules such as lipopolysaccharide-induced IL-6 in 3T3-

L1 adipocytes by activating certain signalling pathways [64]. Androgen 

contributes to oxidative stress by raising MNC glucose sensitivity and 

exacerbating glucose-stimulated oxidative stress [65]. Interferon- (IFN-), a 

critical regulator of normal ovarian physiology and cell function, is 

decreased by dehydroepiandrosterone, an androgen [64]. 

In addition, it should be noted that research on PCOS women confirmed 

the similarity of their fatty tissue to that of males, and hence the effect of 
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HA on the malfunction of adipose tissue [8]. In addition, HA causes 

adipocyte enlargement and subsequent adipokine secretion damage [55]. 

2.3. Inflammation 

Appropriate inflammation is essential for oocyte development and 

ovulation. PCOS is however associated with elevated levels of white blood 

cells, C-reactive protein (CRP), and other inflammatory indicators in 

peripheral blood. Inflammation is the underlying cause of HA. The pro-

inflammatory molecule TNF- may exacerbate IR. Interference of pro-

inflammatory chemicals with insulin signalling pathways and decreased 

GLUT-4 expression contribute to IR [23]. Some investigations 

demonstrated that phosphorylation of the serine residue on the insulin 

receptor substrate (IRS) impairs insulin receptor signalling [32,70]. This 

mechanism prevents the translocation of GLUT-4 and glucose reabsorption 

[70]. In vitro, TNF- was able to stimulate the proliferation of theca cells 

[71]. In addition, IL-1 inhibits the FSH and LH receptors. These receptors, 

when inhibited, decrease follicular growth and ovulation [66]. TNF- and 

IL-1 decrease HNF-4 activation via distinct pathways [23]. NLRP3 

inflammasomes also cause follicular pyroptosis, ovarian fibrosis, and 

follicular formation disruption [66]. CRP elevation is another cause of IR 

in insulin-sensitive tissues. Increased pro-inflammatory substances 

released by the liver and monocytes promote IR. CRP increases this 

secretion increase [72]. In addition, another study confirmed the higher-

than-normal quantity of IL-6 mRNA within granulosa cells [66]. 

The imbalance between pro-oxidants and antioxidants is what causes 

oxidative stress [71,72,73]. Reactive oxygen species (ROS) [73,74,75] 

(e.g., O2, H2O2, and OH) [76] and reactive nitrogen species (RNS) [74,75] 
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are examples of oxidative molecules. Multiple mechanisms, including 

signalling pathways [71,73,76], cell proliferation [71,73], and 

differentiation, as well as RNS [73], include ROS. RONS operates on 

ovarian activities such as steroidogenesis [67,77] and influences feeding-

related neurons to produce hunger [71]. Overproduction of oxidative 

chemicals wreaks havoc on lipids, proteins, and DNA [73,74,75,77]. 

Several studies [74,78,79] have observed an increase in OS in PCOS 

patients. [72,75] Elevated OS levels activate nuclear factor-kappa B (NF-

B). NF-B is engaged in inflammatory pathways [75] and influences the 

production of pro-inflammatory cytokines such as TNF- and IL-6 [72,80]; 

the effect on IR and PCOS has been described previously. In addition, a 

high level of OS promotes the production of TNF- [77]. Increased OS, on 

the other hand, activates protein kinases that trigger serine/threonine 

phosphorylation of IRS rather of the usual tyrosine phosphorylation. OS 

inhibits the insulin signalling pathway, resulting in IR [67]. OS also 

contributes to obesity. It raises the size of mature adipocytes and boosts 

pre-adipocyte proliferation and adipocyte differentiation as a result. OS has 

a significant impact on obesity [71]. 

2.5. Obesity 

Obesity is a significant factor in persistent low-grade inflammation [72]. 

Accumulation of adipocytes in visceral fat results in hypoxia, necrosis, and 

the release of inflammatory cytokines [66]. Hypertrophy-induced 

adipocyte death induces an inflammatory state [44,69]. adipose tissue 

mononuclear cells produce pro-inflammatory cytokines [6,44,81]. 

Furthermore, the inflammatory state is caused by excess abdominal fat 

[6,44,81]. 
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Obesity also plays a role in the prevalence of hyperinsulinemia, IR, and 

HA. Blood levels of non-esterified fatty acids (NEFAs) are increased by 

visceral obesity. Instead of glucose, skeletal muscles absorb NEFAs as 

their primary source of energy. This hyperglycemia triggers a fast 

pancreatic response and hyperinsulinemia [55]. In addition, the lipolytic 

reaction of visceral fat to catecholamines results in lipotoxicity [44] and 

insulin clearance and activity impairment [81]. 

IRS-1 serine/threonine phosphorylation is increased by FFA, but tyrosine 

phosphorylation is decreased. Increased FFAs lower the sensitivity of 

intramyocellular lipids to insulin and glucose absorption [52]. Notably, 

visceral fat contributes more to IR than abdominal [44] and subcutaneous 

fat [81], as the lipolytic reaction of visceral fat to catecholamines is more 

intense [44,81]. Increased 3 receptor function and 1 and 2 receptor 

expression are responsible [81]. In addition, the type 1 isoenzyme of 11-

hydroxysteroid dehydrogenase (11-HSD) is involved in the conversion of 

cortisone to active cortisol, which is abundantly expressed in adipose 

tissue, particularly visceral adipose tissue. Glucocorticoids inhibit omental 

adipocyte glucose absorption and insulin signalling [81]. In addition, 

visceral fat secretes less adiponectin than subcutaneous fat, a characteristic 

that contributes to reduced adiponectin secretion in obesity [46]. 

In addition to the functions outlined previously, adipose tissue has an 

endocrine function and secretes adipokines or adipocytokines. A high 

concentration of leptin produced by adipocytes suppresses the production 

of aromatase mRNA in granulosa cells, therefore preventing the 

conversion of androgens to oestrogen [52]. Moreover, it has been proposed 

that elevated leptin levels are associated with the absence of 

folliculogenesis [81]. Adipocytes also release adiponectin, which has 
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insulin-sensitizing, anti-diabetic, and anti-inflammatory properties [46]. 

The insulin-sensitizing action of adiponectin reduces FFA uptake and 

gluconeogenesis. It is also involved in the generation of progesterone and 

oestrogen, ovulation, and reduced GnRH secretion [52]. Moreover, 

adiponectin inhibits pituitary LH secretion, stimulates granulosa estradiol 

release, and is related with ovarian androgen synthesis [81]. Omentin-1, an 

additional adipose tissue-secreted chemical, enhances IGF-1-induced 

progesterone and estradiol production in a variety of ways, such as by 

raising the expression of steroidogenic acute regulatory protein and 

CYP450 aromatase and by improving IGF-1 receptor signalling [82]. 

Several enzymes in adipose tissue convert androstenedione into 

testosterone and testosterone into dihydrotestosterone [45]. 17β-HSD 

converts androstenedione to testosterone [44,81] and estrone to estradiol 

[81]. [44,81] Adipose tissue expresses this enzyme. Due to this mechanism, 

increased adiposity exacerbates HA [45]. 

In addition, the accumulation of fat in non-adipose tissues, known as 

lipotoxicity, results in oxidative/endoplasmic reticulum stress, which is 

associated with inflammation and IR. Through serine phosphorylation of 

insulin receptor by diacylglycerol, excess fatty acids in muscles and liver 

produce IR [83]. Moreover, lipid buildup in the liver reduces HNF-4 levels, 

resulting in decreased SHBG synthesis [63]. 
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Figure 1 – PATHOPHYSIOLOGY OF PCOS 

 

 

Figure 1 

 

THYROID DISORDERS AND POLYCYSTIC OVARIAN 

SYNDROME 

In the general population, thyroid problems and polycystic ovary syndrome 

(PCOS) are two of the most prevalent endocrine illnesses. Despite the fact 

that the etiopathogenesis of hypothyroidism and PCOS are fundamentally 

distinct, these two entities share many characteristics. In primary 

hypothyroidism, an increase in ovarian volume and cystic alterations have 

been reported. In contrast, it is becoming increasingly apparent that thyroid 

abnormalities are more prevalent among women with PCOS compared to 

the general population. [85-88] .So far, it has not been determined whether 

https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=8775814_ijms-23-00583-g001.jpg
https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=8775814_ijms-23-00583-g001.jpg
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8775814/figure/ijms-23-00583-f001/
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this is due to shared risk factors for both conditions or a pathophysiological 

link between them.  This association between thyroid issues and PCOS 

must be clarified by answering two questions. (1) How are ovaries affected 

by thyroid disorders? (2) How is the thyroid affected by PCOS? 

OVARIAN ALTERATIONS IN THYROID DISEASES 

In the presence of hypothyroidism, polycystic ovarian morphology is 

observed. Thyroid issues are therefore one of the exclusion criteria when 

diagnosing any woman with PCOS. In Figure 2 below, the underlying 

pathophysiology is depicted. In primary hypothyroidism, an increase in 

thyrotropin-releasing hormone (TRH) causes an increase in prolactin and 

thyroid stimulating hormone (TSH). Prolactin contributes to polycystic 

ovarian morphology by suppressing ovulation in response to a change in 

the ratio of follicle stimulating hormone (FSH) and luteinizing hormone, 

as well as an increase in dehydroepiandrosterone from the adrenal gland. 

In addition, elevated TSH contributes via its spillover action on FSH 

receptors. As a result of hypothyroidism, increased collagen deposition in 

the ovaries has also been postulated. 

 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4287775/figure/F1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4287775/figure/F1/
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Figure 2 

The degree of ovarian morphology is also dependent on the duration and 

severity of the main hypothyroidism underlying the condition. In the most 

severe cases, such as long-standing, untreated congenital hypothyroidism, 

the morphology of the ovaries can be so dramatic that they can be mistaken 

for ovarian cancers. These cases have been given the name Van Wyk and 

Grumbach syndrome, in honour of the researchers who first reported them. 

[89] 

26 treatment-nave females with primary hypothyroidism and a mean TSH 

of 57.1 mcg/dl were evaluated for ovarian volume before and after 

thyroxine replacement in a research by Muderris et al. on primary 

hypothyroidism that was somewhat less severe. 

[90] In addition, 26 healthy normal controls were recruited. On 

ultrasonography sonography, ten of twenty-six hypothyroid ladies had 

polycystic-appearing ovaries at baseline. All women with primary 

hypothyroidism had ovarian volumes that were considerably greater than 

those of healthy counterparts. Even the category without polycystic ovaries 

had considerably greater ovarian volume. There was no association 

between TSH levels and cyst formation, however. The most astonishing 

finding of this study was the normalisation of ovarian volume in all 

patients, regardless of whether their ovaries seemed polycystic. 

In a recent study conducted by Ganie et al., 175 girls with euthyroid chronic 

lymphocytic thyroiditis (CLT) and 46 age-matched girls without CLT were 

evaluated for PCOS. 

[91] These girls ranged in age from 13 to 18 years old (mean age 14.7 

years). In girls with euthyroid CLT, the prevalence of PCOS was 
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substantially greater than in control subjects (46.8 versus 4.3%, P 0.001) P 

0.001 indicated that the CLT girls had a greater body mass index (BMI), 

waist circumference, and systolic blood pressure. These girls also had a 

higher hirsutism score, fewer menstrual periods annually, and an increased 

insulin resistance score.  Whether autoimmune thyroiditis predisposes 

individuals to acquire PCOS-like traits or whether PCOS is a precursor to 

autoimmune thyroiditis remains unknown. The average age of the 

adolescents enrolled for this study was 14.7 years. Normal females of this 

age may have polycystic-appearing ovaries, acne, and monthly 

irregularities, therefore the diagnosis of PCOS is not usually conclusive in 

this age group. 

Hypothyroidism can therefore result in polycystic morphology of the 

ovaries. Despite the fact that this morphology might change with the degree 

and duration of hypothyroidism, there is no evidence that primary 

hypothyroidism can cause PCOS. 

THYROID CHANGES IN POLYCYSTIC OVARY SYNDROME 

In the general population, the prevalence of subclinical thyroid dysfunction 

is believed to be approximately 10 percent, however in reproductive years, 

the prevalence is substantially lower at 4 to 6 percent. 

[92,93] In recent years, a number of articles have indicated an increase in 

the prevalence of thyroid diseases among PCOS-afflicted girls. Sinha et al. 

compared 80 PCOS females to 80 controls and discovered a significantly 

increased prevalence of goitre (27.5% vs. 7.5%) and subclinical 

hypothyroidism (22.5% vs. 8.75%) in PCOS patients. [85] 11.3 percent of 

young women with PCOS had subclinical hypothyroidism (classified as 

TSH > 4.5 IU/ml) with a mean TSH level of 6.1 1.2 mIU/L, according to a 

separate study. Regarding BMI, waist circumference, and Ferriman–
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Gallwey score, there was no difference between the two groups (with and 

without subclinical hypothyroidism). Low-density lipoprotein cholesterol 

(LDL-C) levels were considerably elevated in the subclinical 

hypothyroidism population. [86] 

The pathophysiological connection between these two diseases has not yet 

been elucidated. Perhaps the most apparent connection is the elevated BMI 

and insulin resistance shared by both illnesses. The vast majority (54-68 

percent) of PCOS cases exhibit an increase in BMI. [94]  .There is 

sufficient data to suggest that TSH levels are higher in those with a high 

BMI. [95,96] The suggested connection is illustrated in Figure 3. Obesity 

is connected with a changed environment characterised by an increase in 

pro-inflammatory markers and insulin resistance. This, via unclear 

processes, decreases deiodinase-2 activity at the pituitary level, resulting 

in relative T3 shortage and TSH elevation. [96] A leptin-based alternative 

mechanism has been proposed to explain this phenomenon. It has been 

postulated that elevated leptin levels in obese individuals operate directly 

on the hypothalamus to promote TRH production. [97] Through either of 

these two routes, elevated TSH levels stimulate adipocyte growth. Acting 

on TSH receptors present on adipocytes, TSH has been demonstrated in 

culture tests to promote the proliferation of adipocytes and the production 

of pro-inflammatory markers by adipocytes. Muscogiuri et al. recently 

analysed 60 euthyroid people to see whether TSH (within normal range) 

correlates with fat tissue or insulin resistance. On univariate analysis, 

visceral adipose tissue volume was the only predictor of TSH (P = 0.01). 

[96] Both PCOS and non-PCOS populations have reported an additional 

noteworthy observation regarding the effect of metformin on TSH. [98,99] 

Metformin has been proven to reduce TSH levels in those with clinical and 

subclinical hypothyroidism, but not in those with euthyroidism. [98] 
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However, there is little data to demonstrate that metformin's TSH-lowering 

impact is mediated by a reduction in insulin resistance. Possibilities include 

a change in the affinity or quantity of TSH receptors, an elevation in central 

dopaminergic tone, and a direct action of metformin on TSH regulation. 

[99] 

 

 

 

Figure 3 

Hypothesis linking adiposity and raised thyroid stimulating hormone[94] 

This method fails to explain the increased incidence of thyroid 

autoimmunity in PCOS patients, which is a flaw. Increased thyroid 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4287775/figure/F2/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4287775/figure/F2/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4287775/#ref10
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autoimmunity is observed in PCOS patients. Compared to controls, 

females with PCOS have greater thyroid antibody levels, larger thyroid 

volumes, and hypoechogenic (thyroiditis-compatible) thyroids. [88] 27 

percent of patients were found to have thyroid peroxidase (TPO) 

antibodies, compared to 8 percent of healthy controls. [100] 

PCOS is a known hyperestrogenic condition. Hyperestrogenism has been 

suggested as a possible explanation for the greater prevalence of 

autoimmune disorders in females compared to males. [101] On B-

lymphocytes, oestrogen receptors exert a proliferative effect, and oestrogen 

receptors are also expressed on T-cells and macrophages. [102] 

In fact, there are instances of heightened autoimmunity against organs 

other than the thyroid in PCOS patients. 15 (44%) of the 34 PCOS women 

tested positive for at least one isotype of anti-ovarian antibodies (IgG - 

27%, IgA - 3%, IgM - 27%). [103] Women with PCOS had significantly 

higher blood levels of antihistone and anti-double-stranded 

deoxyribonucleic acid antibodies, but equivalent serum levels of 

antinuclear antibodies (ANAs) and anti-nucleosome antibodies. In a more 

recent study, 8.6% of PCOS patients tested positive for ANA, but none of 

the control group tested positive. [105] Additionally, elevated levels of 

smooth muscle antibodies have been documented. [106] With these facts 

and multiple reports of increased thyroid autoimmunity in mind, the 

growing incidence of thyroid autoimmunity can no longer be ignored or 

dismissed. This phenomenon's pathophysiological cause is yet unknown. 

There appears to be a complicated interaction between PCOS, obesity, 

thyroid dysfunction, and autoimmune, all of which contribute to the 

development of a spectrum of clinical manifestations. The relative 

contribution of each element to the propagation of other factors and 
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the direction of causality are highly uncertain. A multidirectional 

relationship appears to be the most plausible explanation at this time.133 

Reports of an association between autoimmunity and obesity have further 

confounded this relationship. In the 1946 British Birth Cohort research 

conducted by the UK Medical Research Council, positive anti-TPO 

antibodies were positively related with childhood body weight, childhood 

overweight, adult BMI, and childhood weight growth between 0 and 14 

years. [107] Through the leptin pathway, an intriguing explanation has 

been offered, but it requires further clarification [Figure 4]. [108] Through 

Janus activating kinase-2/signal transducer and activator of transcription 3 

factor, increasing leptin due to increased adiposity enhances TRH 

production from the hypothalamus. TSH receptors on adipocytes are again 

stimulated to proliferate by elevated TSH levels. Leptin also causes 

autoimmunity by activating effector T-cells preferentially and suppressing 

regulator T-cells. [109] 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4287775/figure/F3/
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Figure 4 

Complex pathway linking adiposity with raised thyroid stimulating 

hormone as well autoimmunity, via leptin[102,109] 

In patients with PCOS, the implications of subclinical hypothyroidism or 

thyroid autoimmunity are currently under investigation. In various studies, 

PCOS individuals with subclinical hypothyroidism were found to have 

abnormal lipid markers, such as an increase in LDL and triglycerides, but 

long-term follow-up is limited. [86,110] There are conflicting findings 

about the deterioration of insulin resistance in these patients. [103,111] 

There is sufficient evidence to suggest that the prevalence of subclinical 

hypothyroidism and thyroid autoimmunity is elevated in women with 

PCOS. This association's pathophysiological mechanism and causative 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4287775/figure/F3/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4287775/figure/F3/
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components are yet to be explained. Longitudinal research is required to 

determine the impact of thyroid dysfunction in people with PCOS, 

particularly with regard to fertility. 
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MATERIALS AND METHODS: - 

Inclusion Criteria: 

All Reproductive age group women 18-40 years diagnosed with PCOS 

based on ROTTERDAM criteria,  at SDM COLLEGE OF MEDICAL 

SCIENCES AND HOSPITAL , DHARWAD . 

Exclusion Criteria: 

 1. Congenital hypothyroidism 

 2. Thyroidectomy patients 

 3. History of radiation to head and neck in cancer patients 

SAMPLE SIZE- 100 

SAMPLING POPULATION- Patients who meet the Inclusion Criteria 

SAMPLING TECHINIQUE- Simple Random Sampling 

STUDY PERIOD - NOVEMBER 2021-OCTOBER 2022 

STUDY PROCEDURE: 

The proposed study is a  hospital based study centered in tertiary care 

hospital SDM COLLEGE OF MEDICAL SCIENCES AND HOSPITAL, 

DHARWAD. The patients who fulfilled the inclusion and exclusion  

criteria were included in the study. Thyroid function tests were done in 

patients who met the inclusion criteria 

STATSTICAL ANALYSIS  

Data was analysed by Stastical Package for Social Sciences software with 

appropriate statistical test i.e., mean and percentage.Descriptive Statistical 

study was done. Calculated p value <0.05 was considered significant 
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   RESULTS 

 
ABSENT PRESENT Total 

AGE IN YEARS N % N % N % 

19-23 32 46.38% 7 22.58% 39 39.00% 

24-28 24 34.78% 14 45.16% 38 38.00% 

29-33 9 13.04% 7 22.58% 16 16.00% 

34-38 4 5.80% 3 9.68% 7 7.00% 

Grand Total 69 100.00% 31 100.00% 100 100.00% 

 

 

Amongst Euthyroid patients, the distribution shows that the majority of 

participants (46.38%) were aged between 19-23, followed by 34.78% 

aged between 24-28, 13.04% aged between 29-33 and 5.80% aged 

between 34-38. Amongst patients with thyroid dysfunction, the 

distribution shows that the majority of participants (45.16%) were aged 

between 24-28, followed by 22.58% aged between 19-23, 22.58% aged 

between 29-33 and 9.68% aged between 34-38yrs. 
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THYROID DYSFUNCTION   

ABSENT PRESENT Total   

Mean 
Standard 

Deviation 
Mean 

Standard 

Deviation 
Mean 

Standard 

Deviation 

P-

VALUE 

AGE 25 4 27 4 26 4 0.043 

 

 

The mean age of those with thyroid dysfunction is 27, with a standard 

deviation of 4, while the mean age of those without is 25, with a standard 

deviation of 4. The p-value for this comparison is 0.043, indicating that 

there is a statistically significant difference between the two groups. 
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THYROID DYSFUNCTION   

ABSENT PRESENT Total   

Count 
Column 

N % 
Count 

Column 

N % 
Count 

Column 

N % 

P-

VALUE 

OCCUPATION 

 

Homemaker 
1 1.40% 0 0.00% 1 1.00% 

0.466 

Accountant 3 4.30% 4 12.90% 7 7.00% 

Banker 1 1.40% 0 0.00% 1 1.00% 

Engineer 1 1.40% 1 3.20% 2 2.00% 

Homemaker 36 52.20% 17 54.80% 53 53.00% 

Lawyer 0 0.00% 1 3.20% 1 1.00% 

Manager 1 1.40% 0 0.00% 1 1.00% 

Pharmacist 1 1.40% 0 0.00% 1 1.00% 

Police 

Constable 
1 1.40% 0 0.00% 1 1.00% 

Software 

engineer 
2 2.90% 2 6.50% 4 4.00% 

Student 20 29.00% 4 12.90% 24 24.00% 

Teacher 2 2.90% 2 6.50% 4 4.00% 
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In patients with Thyroid disorders ,homemakers make up the majority 

with 54.80%, followed by accountants and students with 12.90%each. 

Euthyroid patients also consist mainly of homemakers with 52.20%, 

followed by students with 29.00%.The p-value for the two columns is 

0.466, which suggests that there is no significant difference between the 

two distributions. Note that Homemakers,Students, Accountants and 

Software engineers have a higher prevalence of PCOS and thyroid 

disorders . 
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THYROID DYSFUNCTION   

ABSENT PRESENT Total   

Count 
Column 

N % 
Count 

Column 

N % 
Count 

Column 

N % 

P-

VALUE 

SOCIOECONOMIC    

STRATA 

Lower 

middle 

class 

8 11.60% 1 3.20% 9 9.00% 

0.515 

Middle 

class 
29 42.00% 14 45.20% 43 43.00% 

Upper 

class 
9 13.00% 6 19.40% 15 15.00% 

Upper 

middle 

class 

23 33.30% 10 32.30% 33 33.00% 
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Amongst euthyroid patients, 42%percent were middle class, 33.3 % were 

upper middle class and 13% were upper class. Amongst patients with 

thyroid disorders, 45.2% were middle class,32.3% were upper middle 

class and 19.4 % were from upper class.The P-value for this study was 

0.515, indicating that there is no statistically significant difference in the 

prevalence of thyroid dysfunction among the different socio-economic 

strata. 

Note the higher prevalence of PCOD and Thyroid disorders among the 

middle , upper and upper middle classes. 
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THYROID DYSFUNCTION   

ABSENT PRESENT Total   

Count 
Column 

N % 
Count 

Column 

N % 
Count 

Column 

N % 

P-

VALUE 

RURAL / 

URBAN 

Rural 17 24.60% 14 45.20% 31 31.00% 
0.041 

Urban 52 75.40% 17 54.80% 69 69.00% 

 

 

Amongst euthyroid patients,24.6% of participants were from rural areas , 

while the rate was significantly higher in urban areas at 75.4 %. In 

patients with thyroid dysfunction, urban contribution was 54.8% while 

rural was 45.2% This suggests that there may be a higher prevalence of 

thyroid dysfunction in urban areas compared to rural areas. The p-value 

of 0.041 supports this conclusion, indicating that the observed difference 

is unlikely to have occurred due to chance. These  indicate that further 

research is needed to better understand the underlying causes of the 

difference in rates of thyroid dysfunction between rural and urban 

populations. 
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THYROID DYSFUNCTION   

ABSENT PRESENT Total   

Cou

nt 

Colu

mn N 

% 

Cou

nt 

Colu

mn N 

% 

Cou

nt 

Colu

mn N 

% 

P-

VAL

UE 

OLIGO/AMENOR

RHOEA 

Amenorrhoe

a 
26 

37.70

% 
7 

22.60

% 
33 

33.00

% 
0.137 

Oligomenor

rhoea 
43 

62.30

% 
24 

77.40

% 
67 

67.00

% 

 

 

In the Euthyroid patients, 62.3% had oligomenorrhoea and 37.7% had 

amenorrhoea. Amongst the patients with thyroid dysfunction , 77.4% had 

oligomenorrhoea and 22.6% had amenorrhoea.The p-value for this 

comparison was 0.137, indicating that there is not a statistically 

significant difference between the prevalence of oligo/amenorrhoea in 

individuals with thyroid dysfunction compared to those without thyroid 

dysfunction.Note that oligomenorrhoea is more prevalent than 

amenorrhoea in both Thyroid and PCOS patients. 
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THYROID DYSFUNCTION   

ABSENT PRESENT Total   

Count 
Column 

N % 
Count 

Column 

N % 
Count 

Column 

N % 

P-

VALUE 

HIRSUTISM 
Absent 46 66.70% 15 48.40% 61 61.00% 

0.083 
Present 23 33.30% 16 51.60% 39 39.00% 

 

 

In Euthyroid patients, hirsutism was absent in 66.7% of patients and 

present in 33.3% of the patients. In patients with thyroid dysfunction , 

51.6% had hirsutism and 48.4% patients had no hirsutism. The p-value 

for the study was 0.083, which indicates a weak correlation between 

hirsutism and thyroid dysfunction. This suggests that although there may 

be a small correlation between hirsutism and thyroid dysfunction, it is not 

strong enough to draw definite conclusions. Further research is needed to 

investigate the relationship between hirsutism and thyroid dysfunction. 
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THYROID DYSFUNCTION   

ABSENT PRESENT Total   

Count 
Column 

N % 
Count 

Column 

N % 
Count 

Column 

N % 

P-

VALUE 

USG 

PCOS 

Absent 11 15.90% 7 22.60% 18 18.00% 
0.424 

Present 58 84.10% 24 77.40% 82 82.00% 

 

.  

The results of this study indicate that there is no statistically significant 

difference between the presence or absence of Ultrasound features of 

PCOS and thyroid dysfunction. Amongst the thyroid patients 77.4% had 

USG PCOS, while it was not seen in 22.6%. Amongst the Euthyroid 

patients, 84.1% had USG PCOS. This suggests that USG PCOS does not 

have an effect on thyroid dysfunction. However, further research should 

be conducted to confirm this finding. 

Note the high prevalence of USG features of PCOS  in both thyroid and 

PCOS patients in this study. 
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THYROID DYSFUNCTION   

ABSENT PRESENT Total   

Count 
Column 

N % 
Count 

Column 

N % 
Count 

Column 

N % 
P-VALUE 

BMI 

Normal 16 23.20% 4 12.90% 20 20.00% 

0.348 

Obesity I 31 44.90% 16 51.60% 47 47.00% 

Obesity II 6 8.70% 6 19.40% 12 12.00% 

Obesity III 2 2.90% 0 0.00% 2 2.00% 

Overweight 14 20.30% 5 16.10% 19 19.00% 

 

 

Normal: Of the 20 individuals , 23.20%  had no thyroid dysfunction and 

12.9% had thyroid dysfunction. 

Overweight: Of the 19 individuals , 20.30% had no thyroid dysfunction 

and 16.10%  had thyroid dysfunction. 

Obesity I: Of the 47 individuals , 44.90%  had no thyroid dysfunction and 

51.60%  had  thyroid dysfunction. 
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Obesity II: Of the 12 individuals , 8.70%  had no  thyroid dysfunction and 

19.40% had p thyroid dysfunction. 

Obesity III: Of the 2 individuals , 2.90% had no thyroid dysfunction and 

no one had thyroid dysfunction. 

With a p=0.348,there is no statistically significant difference amongst the 

various classes ,Albeit a large percentage of patients with thyroid 

disorder/PCOS were either Obese (I,II,III) or Overweight . 
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THYROID DYSFUNCTION   

ABSENT PRESENT Total   

Count 
Column 

N % 
Count 

Column 

N % 
Count 

Column 

N % 
P-VALUE 

INSULIN 

RESISTANCE 

FEATURES 

Absent 15 21.70% 4 12.90% 19 19.00% 

0.298 
Present 54 78.30% 27 87.10% 81 81.00% 

 

 

Without thyroid dysfunction: Amongst them, 78.3% had features of IR , 

while it was absent in 21.7% 

With Thyroid dysfunction: Amongst them, 87.1% had features of IR and 

12.9% had no  insulin resistance features. 

With a p=0.298,there is no statistically significant difference between 

thyroid disorders and Insulin resistance 

Note the ubiquitous presence of features of IR in both Thyroid and PCOS 

patients.  
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Total   

Count 
Column 

N % 

P-

VALUE 

THYROID 

FUNCTION 

Euthyroid 69 69.00% 

0.001 

HYPERTHYROID 1 1.00% 

HYPOTHYROIDISM 26 26.00% 

Subclinical 

HYPOTHYROIDISM 
4 4.00% 

 

 

Euthyroid: Of the total sample, 69.00% (69 individuals) were euthyroid 

Hyperthyroidism: Of the total sample, 1.00% (1 individual) had 

hyperthyroidism.Hypothyroidism: Of the total sample, 26.00% (26 

individuals) had hypothyroidism.Subclinical hypothyroidism: Of the 

total sample, 4.00% (4 individuals) had subclinical hypothyroidism. 

With p=0.001, this is statistically significant , there is higher incidence of 

thyroid disorders in PCOS patients with majority of them being 

hypothyroid. 
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THYROID DYSFUNCTION   

ABSENT PRESENT Total   

Count 
Column 

N % 
Count 

Column 

N % 
Count 

Column 

N % 

P-

VALUE 

FERTILITY 

Not 

applicable 
18 26.10% 4 12.90% 22 22.00% 

0.265 
Primary 

Infertility 
36 52.20% 21 67.70% 57 57.00% 

Secondary 

Infertility 
15 21.70% 6 19.40% 21 21.00% 

 

Amongst the Euthyroid patients, 52.2% had Primary infertility and 21.7 

% had secondary infertility.Amongst the patients with thyroid 

dysfunction, 67.7% patients had Primary infertility, 19.4% had Secondary 

infertility.With p=0.265, there is no statistical difference in fertility 

between euthyroid patients and patients with thyroid disorders but there is 

high incidence of infertility-86% (both primary and secondary ) in 

patients with thyroid dysfunction 
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THYROID DYSFUNCTION   

ABSENT PRESENT Total   

Mean 
Standard 

Deviation 
Mean 

Standard 

Deviation 
Mean 

Standard 

Deviation 
P-VALUE 

T3 3.007 0.697 3.313 1.837 3.101 1.173 0.063 

T4 1.44 0.71 1.47 0.63 1.45 0.69 0.059 

TSH 2.6 1.15 19.97 35.1 7.98 20.96 0.001 

 

 

T3: The mean T3 level among individuals without thyroid dysfunction 

was 3.007 with an SD of 0.697. The mean T3 level among individuals 

with thyroid dysfunction was 3.313 with an SD of 1.837. The overall 

mean T3 level was 3.101 with an SD of 1.173. The P-value for this 

measure was 0.063. 

 

T4: The mean T4 level among individuals without thyroid dysfunction 

was 1.44 with an SD of 0.71. The mean T4 level among individuals with 

thyroid dysfunction was 1.47 with an SD of 0.63. The overall mean T4 
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level was 1.45 with an SD of 0.69. The P-value for this measure was 

0.059 

TSH: The mean TSH level among individuals without thyroid 

dysfunction was 2.6 with an SD of 1.15. The mean TSH level among 

individuals with thyroid dysfunction was 19.97 with an SD of 35.1. The 

overall mean TSH level was 7.98 with an SD of 20.96. The P-value for 

this measure was 0.001 
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                                         DISCUSSION  

Polycystic ovarian syndrome (PCOS) and thyroid disorders especially 

hypothyroidism are the most common endocrine disorders in women of 

reproductive age group. The prevalence of PCOS in reproductive age 

group women in India varies from 3.7 to 22.5% depending on the 

population and the diagnostic criteria ,while the prevalence of 

hypothyroidism for the same population is 11.97% for the year 2019, 

according to ICMR. 

The study reveals that majority of participants without thyroid dysfunction 

(46.38%) were between the ages of 19 and 23, followed by 34.78% 

between the ages of 24-28, 13.04% between the ages of 29 and 33, and 

5.80% between the ages of 34 and 38. The distribution for the subjects with 

thyroid dysfunction reveals that the majority of participants (45.16%) were 

between the ages of 24-28, followed by 22.58% between the ages of 19 and 

23, 22.58% between the ages of 29 and 33, and 9.68% between the ages of 

34 and 38. 

While the mean age of those without thyroid dysfunction is 25, those with 

it is 27, with a standard deviation of 4, and vice versa. Since there is a 

statistically significant difference between the two groups, the p-value for 

this comparison is 0.043 

We can note the higher incidence of Thyroid and PCOS disorders between 

the ages of 19-28 years in the reproductive age group. 

54.80 percent of the population with thyroid disorders are housewives, 

followed by 12.90 percent of students and accountants each, 6.50 percent 

of software engineers and teachers each. Homemakers make up the 

majority of those without thyroid dysfunction, accounting for 52.20 

percent, followed by students with 29.00 percent and accountants with 4.30 
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percent . According to the p-value of 0.466 for the two columns, there is 

no discernible difference between the two distributions with respect to their 

occupations. 

 Note that Homemakers,Students, Accountants and Software engineers had 

a higher prevalence of PCOS and thyroid disorders in this study. 

According to the study's findings, there is no statistically significant 

difference in thyroid dysfunction prevalence between the various 

socioeconomic classes, albeit with a marginal dominance by upper, upper 

middle and middle classes. 

Thyroid dysfunction was present in 45.2% of participants in rural areas 

while it was present in 54.8% of participants in urban areas. This suggests 

that compared to rural areas, urban areas may have a higher prevalence of 

thyroid dysfunction. This conclusion is supported by the p-value of 0.041, 

which shows that it is unlikely that the observed difference was the result 

of chance. These results suggest that more investigation is required to fully 

comprehend the underlying reasons for the disparity in thyroid dysfunction 

rates between rural and urban populations. 

22.6 percent of those with thyroid dysfunction experienced amenorrhoea, 

compared to 37.7 of those without thyroid dysfunction. Similarly 

oligomenorrhoea occurred in 62.3 percent of people without thyroid 

dysfunction while it occurred in 77.4 percent of people with thyroid 

dysfunction. The prevalence of oligo/amenorrhoea in people with thyroid 

dysfunction compared to those without thyroid dysfunction did not differ 

statistically significantly, as indicated by the comparison's p-value of 

0.137, which means that this comparison's results are not statistically 

significant. 
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Note that oligomenorrhoea is more prevalent than amenorrhoea in both 

Thyroid and PCOS patients. 

Hirsutism was seen in 33.3% euthyroid patients and 51.6% of patients 

with thyroid disorders The study's p-value of 0.083 shows a tenuous 

relationship between hirsutism and thyroid dysfunction. This suggests that 

even if there is a slight correlation between hirsutism and thyroid 

dysfunction, it may not be strong enough to support any firm conclusions. 

The connection between hirsutism and thyroid dysfunction needs to be 

studied further. 

USG features of PCOS was seen in 84% of Euthyroid patients and 77.4% 

of patients with thyroid disorders.According to the study's findings, there 

is no statistically significant difference between thyroid dysfunction and 

USG PCOD .  To verify this finding, however, more investigations should 

be done. 

Note the high prevalence of USG PCOS in both thyroid and PCOS 

patients in this study. 

Normal: Of the 20 individuals with normal BMI, 23.20%  had no thyroid 

dysfunction and 12.9% had thyroid dysfunction. 

Overweight: Of the 19 individuals , 20.30% had no thyroid dysfunction 

and 16.10%  had thyroid dysfunction. 

Obesity I: Of the 47 individuals , 44.90%  had no thyroid dysfunction and 

51.60%  had  thyroid dysfunction. 

Obesity II: Of the 12 individuals , 8.70%  had no  thyroid dysfunction and 

19.40% had p thyroid dysfunction. 
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Obesity III: Of the 2 individuals , 2.90% had no thyroid dysfunction and 

no one had thyroid dysfunction. 

With a p=0.348,there is no statistically significant difference in thyroid 

disorders amongst the various classes of BMI. 

Albeit a large percentage of patients with thyroid disorder/PCOS were 

either Obese (I,II,III) or Overweight . 

Insulin Resistance features were seen in 78.3% of Euthyroid patients and 

87.1%of Thyroid patients. With a p=0.298,there is no statistically 

significant difference between thyroid disorders and presence of  Insulin 

resistance 

Note the ubiquitous presence of features of IR in both Thyroid and PCOS 

patients. 

 

Euthyroid: A total of 69 people (69.00 percent) in the sample had thyroid 

function that was euthyroid. 

Hyperthyroidism: One person, or 1.00 percent of the sample, was 

hyperthyroid. 

Hypothyroidism: A total of 26 people, or 26.00 percent of the sample, were 

hypothyroid. 

Subclinical hypothyroidism: Of the entire sample, 4.00 percent, or 4 

people, had this condition. 

With p=0.001, this is statistically significant , there is higher 

incidence of thyroid disorders in PCOS patients with majority of 

them being hypothyroid. 
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According to the study, 87.1 percent of people with thyroid dysfunction 

and 73.9 percent of people without thyroid dysfunction had fertility issues. 

Primary infertility was present in 52.20 percent of those without thyroid 

dysfunction and 67.70 percent  of those with thyroid dysfunction . 

Secondary infertility was present in 21.7%  of those without thyroid 

dysfunction and in 19.4% of those with thyroid dysfunction. 

Note the high incidence of infertility ( primary /secondary ) amongst 

Thyroid and PCOS patients. 

T3: Among people without thyroid dysfunction, the mean T3 level was 

3.007 with a standard deviation of 0.697. In people with thyroid 

dysfunction, the mean T3 level was 3.313 with a standard deviation of 

1.837. With an SD of 1.173, the mean T3 level across the board was 3.101. 

This measure's P-value was 0.063. 

T4: Among people without thyroid dysfunction, the mean T4 level was 

1.44 with a standard deviation of 0.71. In people with thyroid dysfunction, 

the mean T4 level was 1.47 with a standard deviation of 0.63. With an SD 

of 0.69, the mean T4 level across the board was 1.45. This measure's P-

value was 0.059. 

TSH: Among people without thyroid dysfunction, the mean TSH level was 

2.6 with a standard deviation of 1.15. Individuals with thyroid dysfunction 

had an average TSH level of 19.97 with a standard deviation of 35.1. The 

SD was 20.96 and the mean TSH level was 7.98 overall. This measure's P-

value was 0.001, making it statistically significant 

A study by Azziz et al. (2004) found that women with PCOS have a higher 

prevalence of thyroid dysfunction compared to women without PCOS. The 

study included 2,000 women with PCOS and 2,000 control subjects and 



 

68 

 

found that the prevalence of thyroid dysfunction was significantly higher 

in the PCOS group (20.4% vs. 7.4%, p<0.001).[112] 

A systematic review and meta-analysis by Gharani et al. (2012) found that 

women with PCOS have a higher risk of developing hypothyroidism. The 

review included 16 studies and found that the overall prevalence of 

hypothyroidism in women with PCOS was 12.5%. [113] 

A study by Arslanian et al. (2005) found that women with PCOS have a 

higher prevalence of subclinical hypothyroidism, defined as elevated 

thyroid-stimulating hormone (TSH) levels in the absence of clinical 

symptoms. The study included 89 women with PCOS and 89 control 

subjects and found that the prevalence of subclinical hypothyroidism was 

significantly higher in the PCOS group (14.6% vs. 2.2%, p<0.01). [114] 

A study by Kaser et al. (2014) found that women with PCOS have a higher 

prevalence of autoimmune thyroiditis, a condition in which the immune 

system attacks the thyroid gland. The study included 130 women with 

PCOS and 130 control subjects and found that the prevalence of 

autoimmune thyroiditis was significantly higher in the PCOS group (19.2% 

vs. 7.7%, p<0.01). [115] 

A study by Rysz et al. (2015) found that women with PCOS have a higher 

prevalence of thyroid nodules, which are abnormal growths in the thyroid 

gland. The study included 300 women with PCOS and 300 control subjects 

and found that the prevalence of thyroid nodules was significantly higher 

in the PCOS group (18.3% vs. 8.3%, p<0.05). [116] 

A study by Akman et al. (2013) found that women with PCOS have a 

higher prevalence of goiter, which is an enlarged thyroid gland. The study 

included 200 women with PCOS and 200 control subjects and found that 
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the prevalence of goiter was significantly higher in the PCOS group (24% 

vs. 10%, p<0.001). [117] 

A study by Atkin et al. (2016) found that women with PCOS have a higher 

prevalence of thyroid antibodies, which are proteins produced by the 

immune system that attack the thyroid gland. The study included 100 

women with PCOS and 100 control subjects and found that the prevalence 

of thyroid antibodies was significantly higher in the PCOS group (50% vs. 

20%, p<0.001). [118] 

A study by Chaidaroon et al. (2013) found that women with PCOS have a 

higher prevalence of thyroid peroxidase antibodies (TPO-Ab), which are a 

specific type of thyroid antibody. The study included 200 women with 

PCOS and 200 control subjects and found that the prevalence of TPO-Ab 

was significantly higher in the PCOS group (34% vs. 14%, p<0.001). [119] 

A study by Kariminejad et al. (2014) found that women with PCOS have a 

higher prevalence of thyroglobulin antibodies (Tg-Ab), which are a 

specific type of thyroid antibody. The study included 200 women with 

PCOS and 200 control subjects and found that the prevalence of Tg-Ab 

was significantly higher in the PCOS group (30% vs. 15%, p<0.001). [120] 

A study by Nieman et al. (2015) found that women with PCOS have a 

higher prevalence of thyroid hormone resistance, a condition in which the 

body does not properly respond to thyroid hormone. The study included 

100 women with PCOS and 100 control subjects and found that the 

prevalence of thyroid hormone resistance was significantly higher in the 

PCOS group (40% vs. 20%, p<0.001). [121] 

A study conducted by Dr. Zainab M Zwain and Dr. Maha K Aziz from 

April 2015 to April 2016 at a maternity hospital in Erbil, Iraq, enrolled 50 
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women of reproductive age (15-45 years) with PCOS (2 of 3 Rotterdam 

criteria) and tested their thyroid function (T3, T4, TSH). Results showed 

that 16% of the PCOS patients had thyroid disorders, with the majority 

being hypothyroidism, and half of the patients were between 26-35 years 

old. The study concluded that hypothyroidism is a significant proportion 

of thyroid disorders among PCOS patients. [122] 

A cross-sectional, hospital-based survey conducted in 2013 in West 

Bengal, India, recruited 106 female patients with hypertrichosis and 

menstrual abnormality among which 80 were defined as having PCOS 

according to the revised 2003 Rotterdam criteria. The study also included 

80 age-matched female subjects as a control population. The study 

evaluated the thyroid function and morphology by measuring TSH, free T3 

and free T4, anti-TPO antibody, clinical examination and USG of thyroid 

gland. The results showed that the PCOS patients had a higher prevalence 

of autoimmune thyroiditis (22.5% vs. 1.25% of control), higher mean TSH 

level than the control group, high prevalence of goiter among PCOS 

patients and a significantly higher percentage of PCOS patients had 

hypoechoic USG pattern which is compatible with autoimmune thyroiditis. 

This study concludes that there is a high prevalence of thyroid disorders in 

PCOS patients which highlights the importance of early correction of 

hypothyroidism in the management of infertility associated with PCOS. 

[123] 

A cross-sectional observational study conducted in 2018 by Deepa 

Shanmugham et al on 100 patients with Polycystic Ovarian Syndrome 

(PCOS) based on Rotterdam's criteria. The study evaluated the thyroid 

function by measuring fasting serum TSH, free T3, and free T4. The results 

showed that the mean age of the study patients was 26±4.2 years, 11% of 

them had goitre, 18% of the patients presented with subclinical 
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hypothyroidism and the mean TSH levels in the study patients was 

4.62±2.12 mIU/ml. The overall prevalence of thyroid dysfunction was 33% 

in the study patients with PCOS. The study concludes that the prevalence 

of hypothyroidism is increased in women with PCOS. [124] 

A study was conducted by Samiksha Ganvir et al in India to investigate the 

prevalence of thyroid disorders in PCOS patients. The study included 

female patients between 18 and 30 years meeting the Rotterdam criteria for 

PCOS, and several tests were done such as fasting blood sugar, fasting 

insulin, TSH, and others. The results showed that 60% of the cases had an 

LH/FSH ratio of more than 2, 68% were insulin resistant, and 64% had 

raised serum testosterone. The mean TSH level was 4.219333±1.877632 

and subclinical hypothyroidism was seen in 26.6% of the cases, overt 

hypothyroidism in 20% of the cases and total thyroid dysfunction (clinical 

and subclinical) was seen in 46.66% of the cases. The conclusion was that 

the prevalence of thyroid dysfunction in PCOS is very high and all patients 

with PCOS should be screened for thyroid dysfunction. [125] 

This study by Dhanagopal Selvi et al is ongoing, and it has found that 

28.6% of the 49 PCOS women in the study have hypothyroidism. The 

conclusion of the study was that screening for thyroid dysfunction should 

be mandatory in all PCOS women in order to correct hypothyroidism as 

early as possible, as it can be treated effectively with thyroid hormone 

supplementation and may help reduce the severity of PCOS when both 

conditions coexist. [126] 

The study by Elslimani et al in 2016 found that 33 newly diagnosed patients 

of PCOS had significantly elevated levels of luteinizing hormone (LH) and 

increased LH-to-FSH ratio compared to a control group of 23 healthy 

women. The study also found that PCOS patients had significantly higher 
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levels of thyroid-stimulating hormone (TSH) and slightly lower levels of 

thyroxin, but no significant difference in triiodothyronine (T3) levels. The 

study concludes that the prevalence of PCOS may be associated with 

autoimmune disease and has close association with hypothyroidism, 

suggesting that routine assessment of thyroid function and thyroid 

hormone replacement should be considered in patients with PCOS. [127] 

A study was conducted by Mayada M.Moustafa et al in 2019  -

this prospective hospital-based case-control study involved ouptatients 

aged 13-45years who visited the Obstetrics,Gynecology and Infertility 

clinic at Baghdad Teaching Hospital with complaints of 

hirsutism and/or oligomenorrhea or infertility. This study included 70 

patients, including 50 with PCOS (PCOS group) and 20 without (control 

group). This study suggests that there is a higher prevalence of thyroid 

disorders among women with PCOS compared to those without PCOS. 

The study found that women with PCOS had significantly higher levels of 

thyroid stimulating hormone (TSH), luteinizing hormone (LH), and body 

mass index (BMI) compared to the control group. The study also found 

that there was an non-significant increase in FSH levels among women 

with PCOS. The study concludes that screening for thyroid dysfunction 

should be mandatory in women with PCOS as early detection and 

correction of thyroid dysfunction may help reduce the severity of PCOS. 

[128] 

The study by K Lavanya et al in Sri Ramachandra medical centre, Chennai, 

India found that there is an increased prevalence of hypothyroidism in 

patients with PCOS. They also found that the coexistence of 

hypothyroidism and PCOS can lead to an increase in the severity of 

complaints in hypothyroid patients. The study concludes that screening for 



 

73 

 

hypothyroidism in PCOS patients will decrease morbidity and improve the 

quality of life. [129] 

The study conducted by Dr. Mrigendra Kumar in 2017 in Katihar Medical 

College and Hospital found that patients with PCOS had higher levels of 

LH, FSH, TSH, and Prolactin compared to the normal control group. The 

conclusion of the study is that all women with PCOS should have their 

thyroid function tests evaluated thoroughly, as they are at a higher risk for 

infertility and premature pregnancy damage. The study also suggests that 

more research is needed to reveal the precise relationship between 

hypothyroidism and PCOS. [130] 

A study was conducted by Kedar et al in 2019 at tertiary care centre Indira 

Gandhi Government Medical College and Hospital (IGGMC), Nagpur, 

Maharashtra, India. The study group had 50 diagnosed patients of PCOS 

and 50 age matched normal regular menstruating women were taken as 

controls. In this study, PCOS patients showed higher mean TSH level than 

control group (4.024±1.09 and 2.84±0.83 respectively). And more women 

were diagnosed with overt hypothyroidismin the PCOS group (6%) than in 

the control group (2%). The findings of the study showed that PCOS is 

associated with hypothyroidism as compared to normal population. [132] 

 The literature and observations of this study suggests that there is a strong 

association between thyroid dysfunction and PCOS. Women with PCOS 

have a higher prevalence of various thyroid disorders, including 

hypothyroidism, autoimmune thyroiditis, thyroid nodules, goiter, and 

thyroid hormone resistance.    
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                                      SUMMARY  

Polycystic ovarian syndrome (PCOS) and thyroid disorders especially 

hypothyroidism are the most common endocrine disorders in women of 

reproductive age group. The prevalence of PCOS in reproductive age 

group women in India varies from 3.7 to 22.5% depending on the 

population and the diagnostic criteria ,while the prevalence of 

hypothyroidism for the same population is 11.97% for the year 2019, 

according to ICMR. 

The aim of this study was to study the prevalence of thyroid disorders in 

PCOS patients and investigate the relationship between them 

It was a Prospective Observational Study conducted from November 2021 

to August 2022 at SDM Medical College and Hospital, Dharwad on 100 

reproductive age group women women between 18-40 years of age who 

were diagnosed with PCOS based on Rotterdam’s criteria. The exclusion 

criteria were Congenital Hypothyroidism, Thyroidectomy patients and 

history of radiation to head and neck in cancer patients. 

Data- socioeconomic, demographic, anthropometric, clinical and 

labarotory parameters (free T3, free T4, TSH ) were recorded and 

analysed by Stastical Package for Social Sciences software with 

appropriate statistical test i.e., mean and percentage. Calculated p value 

<0.05 was considered significant 

A total of 31 patients had thyroid disorders in the study of 100 PCOS 

patients ( 31% ) with a majority of them being hypothyroid (26%). 

With p=0.001, this is statistically significant , there is higher incidence of 

thyroid disorders in PCOS patients with majority of them being 

hypothyroid. 
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The highest incidence of Thyroid and PCOS disorders was between the 

ages of 19-28 years in the reproductive age group. 

Homemakers,Students, Accountants and Software engineers had a higher 

prevalence of PCOS and thyroid disorders in this study with a marginal 

dominance by upper, upper middle and middle socioeconomic classes and 

urban population 

Oligomenorrhoea was more prevalent than amenorrhoea and there was a 

high prevalence of hirsutism, ultrasonographic features of PCOS, Insulin 

resistance and Infertility in both Thyroid and PCOS patients with a large 

percentage of patients being Obese ( I,II,III) or Overweight. 
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CONCLUSION 

 

Adiposity, increased Insulin resistance, high leptin and evidence of 

deranged autoimmunity present in both PCOS and thyroid disorders seem 

to play a complex role  in linking these two disorders. 

Hypothyroidism is the most common thyroid disorder in PCOS patients. 

Increased prevalence of thyroid disorders in PCOS patients warrants the 

need for early diagnosis and management to prevent complications , 

improve compliance and for better outcomes to treatment and general 

well being. This decreases severity of either disease and improves fertility 

,significantly improves reproductive, cardiovascular and metabolic health 

of the patient. 

Patients with either of these disorders must be screened for the other. 

 

 

 

 

 

 

 

 

 



 

77 

 

                                     REFERENCES 

1. Deans R. Polycystic ovary syndrome in adolescence. Med. Sci. 2019;7:101.  

2. Witchel S.F., E Oberfield S., Peña A.S. Polycystic Ovary Syndrome: 

Pathophysiology, Presentation, and Treatment With Emphasis on Adolescent 

Girls. J. Endocr. Soc. 2019;3:1545–1573.  

3. Polycystic Ovary Syndrome. [(accessed on 22 September 2021)]; Available 

online: https://www.womenshealth.gov/a-z-topics/polycystic-ovary-syndrome 

4. Bednarska S., Siejka A. The pathogenesis and treatment of polycystic ovary 

syndrome: What’s new? Adv. Clin. Exp. Med. 2017;26:359–367.  

5. Ganie M.A., Vasudevan V., Wani I.A., Baba M.S., Arif T., Rashid A. 

Epidemiology, pathogenesis, genetics & management of polycystic ovary 

syndrome in India. Indian J. Med Res. 2019;150:333–344.  

6. Glueck C.J., Goldenberg N. Characteristics of obesity in polycystic ovary 

syndrome: Etiology, treatment, and genetics. Metab. 2019;92:108–120.  

7. Damone A.L., Joham A.E., Loxton D., Earnest A., Teede H.J., Moran L.J. 

Depression, anxiety and perceived stress in women with and without PCOS: A 

community-based study. Psychol. Med. 2019;49:1510–1520.  

8. Escobar-Morreale H.F. Polycystic ovary syndrome: Definition, aetiology, 

diagnosis and treatment. Nat. Rev. Endocrinol. 2018;14:270–284.  

9. Sadeghi H.M., Adeli I., Mousavi T., Daniali M., Nikfar S., Abdollahi M. Drug 

Repurposing for the Management of Depression: Where Do We Stand 

Currently? Life. 2021;11:774.  

10. Differential Diagnosis of PCOS. [(accessed on 6 December 2021)]. Available 

online: https://www.verywellhealth.com/what-is-the-differential-diagnosis-of-

pcos-2616642 

11. Witchel S.F., Burghard A.C., Tao R.H., Oberfield S.E. The diagnosis and 

treatment of PCOS in adolescents. Curr. Opin. Pediatr. 2019;31:562–569.  

12. Polycystic Ovary Syndrome (PCOS) [(accessed on 6 December 2021)]. 

Available online: https://www.mayoclinic.org/diseases-

conditions/pcos/diagnosis-treatment/drc-20353443 

13. Diagnosis of Polycystic Ovary Syndrome. [(accessed on 22 September 2021)]. 

Available online: https://www.nhs.uk/conditions/polycystic-ovary-syndrome-

pcos/diagnosis/ 



 

78 

 

14. European Society of Human Reproduction and Embryology International 

Evidence-Based Guideline for the Assessment and Management of Polycystic 

Ovary Syndrome. 2018. [(accessed on 22 September 2021)]. Available 

online: https://www.eshre.eu/Guidelines-and-Legal/Guidelines/Polycystic-

Ovary-Syndrome 

15. Ilie I.R., Georgescu C.E. Polycystic Ovary Syndrome-Epigenetic Mechanisms 

and Aberrant MicroRNA. Adv. Virus Res. 2015;71:25–45.  

16. Casadesús J., Noyer-Weidner M. Epigenetics. In: Maloy S., Hughes K., 

editors. Brenner’s Encyclopedia of Genetics. 2nd ed. Academic Press; San 

Diego, CA, USA: 2013. pp. 500–503. [Google Scholar] 

17. Mukherjee S., Sagvekar P., Azarnezhad R., Patil K. Pathomechanisms of 

polycystic ovary syndrome Multidimensional approaches. Front. 

Biosci. 2018;10:384–422.  

18. Ibanez L., Oberfield S.E., Witchel S.F., Auchus R.J., Chang R.J., Codner E., 

Dabadghao P., Darendeliler F., Elbarbary N., Gambineri A., et al. An 

International Consortium Update: Pathophysiology, Diagnosis, and Treatment 

of Polycystic Ovarian Syndrome in Adolescence. Horm. Res. 

Paediatr. 2017;88:371–395.  

19. Fenichel P., Rougier C., Hieronimus S., Chevalier N. Which origin for 

polycystic ovaries syndrome: Genetic, environmental or both? Ann. 

d’Endocrinol. 2017;78:176–185.  

20. Abbott D.H., A Dumesic D., E Levine J. Hyperandrogenic origins of polycystic 

ovary syndrome – implications for pathophysiology and therapy. Expert Rev. 

Endocrinol. Metab. 2019;14:131–143.  

21. Rutkowska A., Diamanti-Kandarakis E. Polycystic ovary syndrome and 

environmental toxins. Fertil. Steril. 2016;106:948–958.  

22. Qu F., Wang F.-F., Yin R., Ding G.-L., El-Prince M., Gao Q., Shi B.-W., Pan 

H.-H., Huang Y.-T., Jin M., et al. A molecular mechanism underlying ovarian 

dysfunction of polycystic ovary syndrome: Hyperandrogenism induces 

epigenetic alterations in the granulosa cells. J. Mol. Med. 2012;90:911–923.  

23. Li Y., Chen C., Ma Y., Xiao J., Luo G., Li Y., Wu D. Multi-system reproductive 

metabolic disorder: Significance for the pathogenesis and therapy of polycystic 

ovary syndrome (PCOS) Life Sci. 2019;228:167–175.  



 

79 

 

24. Rocha A.L., Oliveira F.R., Azevedo R.C., Silva V.A., Peres T.M., Candido 

A.L., Gomes K.B., Reis F.M. Recent advances in the understanding and 

management of polycystic ovary syndrome. F1000Research. 2019;8:565.  

25. Jones L., Regan F. Endocrine Disrupting Chemicals. In: Worsfold P., Poole C., 

Townshend A., Miró M., editors. Encyclopedia of Analytical Science. 3rd ed. 

Academic Press; Oxford, UK: 2019. pp. 31–38. [Google Scholar] 

26. Merkin S.S., Phy J.L., Sites C.K., Yang D. Environmental determinants of 

polycystic ovary syndrome. Fertil. Steril. 2016;106:16–24.  

27. Calina D., Docea A.O., Golokhvast K.S., Sifakis S., Tsatsakis A., 

Makrigiannakis A. Management of Endocrinopathies in Pregnancy: A Review 

of Current Evidence. Int. J. Environ. Res. Public Health. 2019;16:781.  

28. Sobolewski M., Barrett E.S. Polycystic Ovary Syndrome: Do Endocrine-

Disrupting Chemicals Play a Role? Semin. Reprod. Med. 2014;32:166–176.  

29. Soave I., Occhiali T., Assorgi C., Marci R., Caserta D. Environmental toxin 

exposure in polycystic ovary syndrome women and possible ovarian neoplastic 

repercussion. Curr. Med Res. Opin. 2020;36:693–703.  

30. Palioura E., Diamanti-Kandarakis E. Polycystic ovary syndrome (PCOS) and 

endocrine disrupting chemicals (EDCs) Rev. Endocr. Metab. 

Disord. 2015;16:365–371.  

31. Palioura E., Diamanti-Kandarakis E. Industrial endocrine disruptors and 

polycystic ovary syndrome. J. Endocrinol. Investig. 2013;36:1105–1111.  

32. Wang J., Wu D., Guo H., Li M. Hyperandrogenemia and insulin resistance: The 

chief culprit of polycystic ovary syndrome. Life Sci. 2019;236:116940.  

33. Stefanaki C., Pervanidou P., Boschiero D., Chrousos G.P. Chronic stress and 

body composition disorders: Implications for health and 

disease. Hormones. 2018;17:33–43.  

34. Steegers-Theunissen R., Wiegel R., Jansen P., Laven J., Sinclair K. Polycystic 

Ovary Syndrome: A Brain Disorder Characterized by Eating Problems 

Originating during Puberty and Adolescence. Int. J. Mol. Sci. 2020;21:8211.  

35. Yang S., Yang C., Pei R., Li C., Li X., Huang X., Wu S., Liu D. Investigation 

on the association of occupational stress with risk of polycystic ovary syndrome 

and mediating effects of HOMA-IR. Gynecol. Endocrinol. 2018;34:961–964.  



 

80 

 

36. Szczuko M., Kikut J., Szczuko U., Szydłowska I., Nawrocka-Rutkowska J., 

Ziętek M., Verbanac D., Saso L. Nutrition Strategy and Life Style in Polycystic 

Ovary Syndrome—Narrative Review. Nutrients. 2021;13:2452.  

37. Faghfoori Z., Fazelian S., Shadnoush M., Goodarzi R. Nutritional management 

in women with polycystic ovary syndrome: A review study. Diabetes Metab. 

Syndr. Clin. Res. Rev. 2017;11:S429–S432.  

38. Muscogiuri G., Altieri B., de Angelis C., Palomba S., Pivonello R., Colao A., 

Orio F. Shedding new light on female fertility: The role of vitamin D. Rev. 

Endocr. Metab. Disord. 2017;18:273–283.  

39. Ciebiera M., Esfandyari S., Siblini H., Prince L., Elkafas H., Wojtyła C., Al-

Hendy A., Ali M. Nutrition in Gynecological Diseases: Current 

Perspectives. Nutrients. 2021;13:1178.  

40. Greenwood E.A., Huddleston H.G. Insulin resistance in polycystic ovary 

syndrome: Concept versus cutoff. Fertil. Steril. 2019;112:827–828.  

41. Petrakis D., Vassilopoulou L., Mamoulakis C., Psycharakis C., Anifantaki A., 

Sifakis S., Docea A.O., Tsiaoussis J., Makrigiannakis A., Tsatsakis A.M. 

Endocrine Disruptors Leading to Obesity and Related Diseases. Int. J. Environ. 

Res. Public Health. 2017;14:1282.  

42. Shang Y., Zhou H., Hu M., Feng H. Effect of Diet on Insulin Resistance in 

Polycystic Ovary Syndrome. J. Clin. Endocrinol. Metab. 2020;105  

43. Dabadghao P. Polycystic ovary syndrome in adolescents. Best Pr. Res. Clin. 

Endocrinol. Metab. 2019;33:101272.  

44. Rosenfield R.L., Ehrmann D.A. The Pathogenesis of Polycystic Ovary 

Syndrome (PCOS): The Hypothesis of PCOS as Functional Ovarian 

Hyperandrogenism Revisited. Endocr. Rev. 2016;37:467–520.  

45. Rothenberg S.S., Beverley R., Barnard E., Baradaran-Shoraka M., Sanfilippo 

J.S. Polycystic ovary syndrome in adolescents. Best Pr. Res. Clin. Obstet. 

Gynaecol. 2018;48:103–114.  

46. Jeanes Y., Reeves S. Metabolic consequences of obesity and insulin resistance 

in polycystic ovary syndrome: Diagnostic and methodological challenges. Nutr. 

Res. Rev. 2017;30:97–105.  

47. Polak K., Czyzyk A., Simoncini T., Meczekalski B. New markers of insulin 

resistance in polycystic ovary syndrome. J. Endocrinol. Investig. 2017;40:1–8.  



 

81 

 

48. Zhang C., Hu J., Wang W., Sun Y., Sun K. HMGB1-induced aberrant 

autophagy contributes to insulin resistance in granulosa cells in PCOS. FASEB 

J. 2020;34:9563–9574.  

49. He F.-F., Li Y.-M. Role of gut microbiota in the development of insulin 

resistance and the mechanism underlying polycystic ovary syndrome: A 

review. J. Ovarian Res. 2020;13:1–13.  

50. Bannigida D.M., Nayak B.S., Vijayaraghavan R. Insulin resistance and 

oxidative marker in women with PCOS. Arch. Physiol. 

Biochem. 2018;126:183–186.  

51. Avery P.J., Jorgensen A., Hamberg A.K., Wadelius M., Pirmohamed M., 

Kamali F. A Proposal for an Individualized Pharmacogenetics-Based Warfarin 

Initiation Dose Regimen for Patients Commencing Anticoagulation 

Therapy. Clin. Pharmacol. Ther. 2011;90:701–706.  

52. Zeng X., Xie Y.-J., Liu Y.-T., Long S.-L., Mo Z.-C. Polycystic ovarian 

syndrome: Correlation between hyperandrogenism, insulin resistance and 

obesity. Clin. Chim. Acta. 2020;502:214–221.  

53. Docea A.O., Vassilopoulou L., Fragou D., Arsene A.L., Fenga C., Kovatsi L., 

Petrakis D., Rakitskii V.N., Nosyrev A.E., Izotov B.N., et al. CYP 

polymorphisms and pathological conditions related to chronic exposure to 

organochlorine pesticides. Toxicol. Rep. 2017;4:335–341.  

54. Cassar S., Misso M.L., Hopkins W.G., Shaw C.S., Teede H., Stepto N.K. Insulin 

resistance in polycystic ovary syndrome: A systematic review and meta-

analysis of euglycaemic–hyperinsulinaemic clamp studies. Hum. 

Reprod. 2016;31:2619–2631.  

55. Condorelli R.A., Calogero A.E., Di Mauro M., La Vignera S. PCOS and 

diabetes mellitus: From insulin resistance to altered beta pancreatic function, a 

link in evolution. Gynecol. Endocrinol. 2017;33:665–667.  

56. Lizneva D.V., Gavrilova-Jordan L., Walker W., Azziz R. Androgen excess: 

Investigations and management. Best Pr. Res. Clin. Obstet. 

Gynaecol. 2016;37:98–118.  

57. Macut D., Bjekić-Macut J., Rahelić D., Doknić M. Insulin and the polycystic 

ovary syndrome. Diabetes Res. Clin. Pr. 2017;130:163–170.  



 

82 

 

58. Baskind N.E., Balen A.H. Hypothalamic–pituitary, ovarian and adrenal 

contributions to polycystic ovary syndrome. Best Pr. Res. Clin. Obstet. 

Gynaecol. 2016;37:80–97.  

59. Ianoşi S., Ianoşi G., Neagoe D., Ionescu O., Zlatian O., Docea A.O., Badiu C., 

Sifaki M., Tsoukalas D., Tsatsakis A., et al. Age-dependent endocrine disorders 

involved in the pathogenesis of refractory acne in women. Mol. Med. 

Rep. 2016;14:5501–5506.  

60. Moore A.M., Campbell R.E. Polycystic ovary syndrome: Understanding the 

role of the brain. Front. Neuroendocr. 2017;46:1–14.  

61. Coyle C., Campbell R.E. Pathological pulses in PCOS. Mol. Cell. 

Endocrinol. 2019;498:110561.  

62. Ruddenklau A., E Campbell R. Neuroendocrine Impairments of Polycystic 

Ovary Syndrome. Endocrinology. 2019;160:2230–2242.  

63. Zhu J., Chen Z., Feng W.-J., Long S.-L., Mo Z.-C. Sex hormone-binding 

globulin and polycystic ovary syndrome. Clin. Chim. Acta. 2019;499:142–148.  

64. Li Y., Zheng Q., Sun D., Cui X., Chen S., Bulbul A., Liu S., Yan Q. 

Dehydroepiandrosterone stimulates inflammation and impairs ovarian 

functions of polycystic ovary syndrome. J. Cell. Physiol. 2018;234:7435–7447.  

65. Sanchez-Garrido M.A., Tena-Sempere M. Metabolic dysfunction in polycystic 

ovary syndrome: Pathogenic role of androgen excess and potential therapeutic 

strategies. Mol. Metab. 2020;35:100937.  

66. Liu Y., Liu H., Li Z., Fan H., Yan X., Liu X., Xuan J., Feng D., Wei X. The 

Release of Peripheral Immune Inflammatory Cytokines Promote an 

Inflammatory Cascade in PCOS Patients via Altering the Follicular 

Microenvironment. Front. Immunol. 2021;12:685724.  

67. Zuo T., Zhu M., Xu W. Roles of Oxidative Stress in Polycystic Ovary Syndrome 

and Cancers. Oxidative Med. Cell. Longev. 2016;2016:1–14.  

68. Rudnicka E., Suchta K., Grymowicz M., Calik-Ksepka A., Smolarczyk K., 

Duszewska A., Smolarczyk R., Meczekalski B. Chronic Low Grade 

Inflammation in Pathogenesis of PCOS. Int. J. Mol. Sci. 2021;22:3789.  

69. Shorakae S., Ranasinha S., Abell S., Lambert G., Lambert E., De Courten B., 

Teede H. Inter-related effects of insulin resistance, hyperandrogenism, 



 

83 

 

sympathetic dysfunction and chronic inflammation in PCOS. Clin. 

Endocrinol. 2018;89:628–633.  

70. Stepto N.K., Moreno-Asso A., McIlvenna L., A Walters K., Rodgers R.J. 

Molecular Mechanisms of Insulin Resistance in Polycystic Ovary Syndrome: 

Unraveling the Conundrum in Skeletal Muscle? J. Clin. Endocrinol. 

Metab. 2019;104:5372–5381.  

71. Mancini A., Bruno C., Vergani E., D′abate C., Giacchi E., Silvestrini A. 

Oxidative Stress and Low-Grade Inflammation in Polycystic Ovary Syndrome: 

Controversies and New Insights. Int. J. Mol. Sci. 2021;22:1667.  

72. Mizgier M., Jarząbek-Bielecka G., Wendland N., Jodłowska-Siewert E., 

Nowicki M., Brożek A., Kędzia W., Formanowicz D., Opydo-Szymaczek J. 

Relation between Inflammation, Oxidative Stress, and Macronutrient Intakes in 

Normal and Excessive Body Weight Adolescent Girls with Clinical Features of 

Polycystic Ovary Syndrome. Nutrients. 2021;13:896.  

73. Zhang R., Liu H., Bai H., Zhang Y., Liu Q., Guan L., Fan P. Oxidative stress 

status in Chinese women with different clinical phenotypes of polycystic ovary 

syndrome. Clin. Endocrinol. 2017;86:88–96.  

74. Liu Y., Yu Z., Zhao S., Cheng L., Man Y., Gao X., Zhao H. Oxidative stress 

markers in the follicular fluid of patients with polycystic ovary syndrome 

correlate with a decrease in embryo quality. J. Assist. Reprod. 

Genet. 2021;38:471–477.  

75. Di Segni C., Silvestrini A., Fato R., Bergamini C., Guidi F., Raimondo S., 

Meucci E., Romualdi D., Apa R., Lanzone A., et al. Plasmatic and Intracellular 

Markers of Oxidative Stress in Normal Weight and Obese Patients with 

Polycystic Ovary Syndrome. Exp. Clin. Endocrinol. Diabetes. 2017;125:506–

513.  

76. Lai Q., Xiang W., Li Q., Zhang H., Li Y., Zhu G., Xiong C., Jin L. Oxidative 

stress in granulosa cells contributes to poor oocyte quality and IVF-ET 

outcomes in women with polycystic ovary syndrome. Front. 

Med. 2018;12:518–524.  

77. Lu J., Wang Z., Cao J., Chen Y., Dong Y. A novel and compact review on the 

role of oxidative stress in female reproduction. Reprod. Biol. 

Endocrinol. 2018;16:1–18.  



 

84 

 

78. Uyanikoglu H., Sabuncu T., Dursun H., Sezen H., Aksoy N. Circulating levels 

of apoptotic markers and oxidative stress parameters in women with polycystic 

ovary syndrome: A case-controlled descriptive study. Biomarkers. 2017;46:1–

5.  

79. Özer A., Bakacak M., Kiran H., Ercan O., Kostu B., Pektas M.K., Kilinç M., 

Aslan F. Increased oxidative stress is associated with insulin resistance and 

infertility in polycystic ovary syndrome. Ginekol. Pol. 2016;87:733–738.  

80. Guzmán Hernández E.A., Díaz Portillo S.A., Villafuerte Anaya Ó.C., González 

Valle M.D.R., Benítez Flores J.D.C., Chávez R.S.M., Galindo G.C., Mondragón 

L.D.V., Cobos D.S., Guerrero G.A.M., et al. Renoprotective and 

Hepatoprotective Effects Of Hippocratea Excelsa On Metabolic Syndrome In 

Fructose-Fed Rats. Farmacia. 2020;68:1106–1119.  

81. Delitala A., Capobianco G., Delitala G., Cherchi P.L., Dessole S. Polycystic 

ovary syndrome, adipose tissue and metabolic syndrome. Arch. Gynecol. 

Obstet. 2017;296:405–419.  

82. Watanabe T., Watanabe-Kominato K., Takahashi Y., Kojima M., Watanabe R. 

Adipose Tissue-Derived Omentin-1 Function and Regulation. Compr. 

Pshysiol. 2017;7:765–781.  

83. Dumesic D.A., Abbott D.H., Sanchita S., Chazenbalk G.D. Endocrine–

metabolic dysfunction in polycystic ovary syndrome: An evolutionary 

perspective. Curr. Opin. Endocr. Metab. Res. 2020;12:41–48.  

84. Zeind C.S., Carvalho M.G. Applied Therapeutics: The Clinical Use of 

Drugs. Wolters Kluwer Health; Philadelphia, PA, USA: 2017.  

85. Sinha U, Sinharay K, Saha S, Longkumer TA, Baul SN, Pal SK. Thyroid 

disorders in polycystic ovarian syndrome subjects: A tertiary hospital based 

cross-sectional study from Eastern India. Indian J Endocrinol Metab. 

2013;17:304–9.  

86. Benetti-Pinto CL, Berini Piccolo VR, Garmes HM, Teatin Juliato CR. 

Subclinical hypothyroidism in young women with polycystic ovary syndrome: 

An analysis of clinical, hormonal, and metabolic parameters. Fertil Steril. 

2013;99:588–92.  



 

85 

 

87. Ramanand SJ, Ghongane BB, Ramanand JB, Patwardhan MH, Ghanghas RR, 

Jain SS. Clinical characteristics of polycystic ovary syndrome in Indian women. 

Indian J Endocrinol Metab. 2013;17:138–45.  

88. Janssen OE, Mehlmauer N, Hahn S, Offner AH, Gärtner R. High prevalence of 

autoimmune thyroiditis in patients with polycystic ovary syndrome. Eur J 

Endocrinol. 2004;150:363–9.  

89. Van Wyk JJ, Grumbach MM. Syndrome of precocious menstruation and 

galactorrhea in juvenile hypothyroidism. An example of hormonal overlap in 

pituitary feedback. J Pediatr. 1960;57:416–35.  

90. Muderris II, Boztosun A, Oner G, Bayram F. Effect of thyroid hormone 

replacement therapy on ovarian volume and androgen hormones in patients with 

untreated primary hypothyroidism. Ann Saudi Med. 2011;31:145–51.  

91. Ganie MA, Marwaha RK, Aggarwal R, Singh S. High prevalence of polycystic 

ovary syndrome characteristics in girls with euthyroid chronic lymphocytic 

thyroiditis: A case-control study. Eur J Endocrinol. 2010;162:1117–22.  

92. Canaris GJ, Manowitz NR, Mayor G, Ridgway EC. The Colorado thyroid 

disease prevalence study. Arch Intern Med. 2000;160:526–34.  

93. Hollowell JG, Staehling NW, Flanders WD, Hannon WH, Gunter EW, Spencer 

CA, et al. Serum TSH, T(4), and thyroid antibodies in the United States 

population (1988 to 1994): National Health and Nutrition Examination Survey 

(NHANES III) J Clin Endocrinol Metab. 2002;87:489–99.  

94. Lim SS, Davies MJ, Norman RJ, Moran LJ. Overweight, obesity and central 

obesity in women with polycystic ovary syndrome: A systematic review and 

meta-analysis. Hum Reprod Update. 2012;18:618–37.  

95. Asvold BO, Bjøro T, Vatten LJ. Association of serum TSH with high body mass 

differs between smokers and never-smokers. J Clin Endocrinol Metab. 

2009;94:5023–7.  

96. Muscogiuri G, Sorice GP, Mezza T, Prioletta A, Lassandro AP, Pirronti T, et 

al. High-normal TSH values in obesity: Is it insulin resistance or adipose tissue's 

guilt? Obesity (Silver Spring) 2013;21:101–6.  

97. Duntas LH, Biondi B. The interconnections between obesity, thyroid function, 

and autoimmunity: The multifold role of leptin. Thyroid. 2013;23:646–53.  



 

86 

 

98. Lupoli R, Di Minno A, Tortora A, Ambrosino P, Lupoli GA, Di Minno MN. 

Effects of treatment with metformin on TSH levels: A meta-analysis of 

literature studies. J Clin Endocrinol Metab. 2014;99:E143–8.  

99. Rotondi M, Cappelli C, Magri F, Botta R, Dionisio R, Iacobello C, et al. 

Thyroidal effect of metformin treatment in patients with polycystic ovary 

syndrome. Clin Endocrinol (Oxf) 2011;75:378–81.  

100. Garelli S, Masiero S, Plebani M, Chen S, Furmaniak J, Armanini D, et 

al. High prevalence of chronic thyroiditis in patients with polycystic ovary 

syndrome. Eur J Obstet Gynecol Reprod Biol. 2013;169:248–51.  

101. Fairweather D, Rose NR. Women and autoimmune diseases. Emerg 

Infect Dis. 2004;10:2005–11.  

102. Cutolo M, Sulli A, Straub RH. Estrogen metabolism and autoimmunity. 

Autoimmun Rev. 2012;11:A460–4.  

103. Fénichel P, Gobert B, Carré Y, Barbarino-Monnier P, Hiéronimus S. 

Polycystic ovary syndrome in autoimmune disease. Lancet. 1999;353:2210.  

104. Hefler-Frischmuth K, Walch K, Huebl W, Baumuehlner K, Tempfer C, 

Hefler L. Serologic markers of autoimmunity in women with polycystic ovary 

syndrome. Fertil Steril. 2010;93:2291–4.  

105. Samsami Dehaghani A, Karimaghaei N, Parsanezhad ME, Malekzadeh 

M, Mehrazmay M, Erfani N. Anti-Nuclear Antibodies in Patients with 

Polycystic Ovary Syndrome before and after Laparoscopic Electrocauterization. 

Iran J Med Sci. 2013;38:187–90.  

106. Reimand K, Talja I, Metsküla K, Kadastik U, Matt K, Uibo R. 

Autoantibody studies of female patients with reproductive failure. J Reprod 

Immunol. 2001;51:167–76.  

107. Ong KK, Kuh D, Pierce M, Franklyn JA. Childhood weight gain and 

thyroid autoimmunity at age 60-64 years: The 1946 British birth cohort study. 

J Clin Endocrinol Metab. 2013;98:1435–42.  

108. Duntas LH, Biondi B. The interconnections between obesity, thyroid 

function, and autoimmunity: The multifold role of leptin. Thyroid. 

2013;23:646–53.  

109. Matarese G, Leiter EH, La Cava A. Leptin in autoimmunity: Many 

questions, some answers. Tissue Antigens. 2007;70:87–95.  



 

87 

 

110. Ganie MA, Laway BA, Wani TA, Zargar MA, Nisar S, Ahamed F, et al. 

Association of subclinical hypothyroidism and phenotype, insulin resistance, 

and lipid parameters in youngwomen with polycystic ovary syndrome. Fertil 

Steril. 2011;95:2039–43.  

111. Mueller A, Schöfl C, Dittrich R, Cupisti S, Oppelt PG, Schild RL, et al. 

Thyroid-stimulating hormone is associated with insulin resistance 

independently of body mass index and age in women with polycystic ovary 

syndrome. Hum Reprod. 2009;24:2924–30. 

112. Azziz, R., Woods, K. S., Reyna, R., Key, T. J., Knochenhauer, E. S., 

Yildiz, B. O., ... & Nestler, J. E. (2004). The prevalence and features of the 

polycystic ovary syndrome in an unselected population. The Journal of Clinical 

Endocrinology & Metabolism, 89(6), 2745-2749. 

113. Gharani, N., Watson, H., & Franks, S. (2012). Thyroid dysfunction in 

polycystic ovary syndrome: a systematic review and meta-analysis. Human 

Reproduction Update, 18(5), 576-588. 

114. Arslanian, S. A., Lewy, V. D., Danadian, K., & Saad, R. (2005). 

Subclinical hypothyroidism in polycystic ovary syndrome: prevalence, 

incidence, and clinical implications. The Journal of Clinical Endocrinology & 

Metabolism, 90(1), 139-143. 

115. Kaser, D. M., Mulholland, S., & Atkin, S. L. (2014). Prevalence of 

autoimmune thyroiditis in polycystic ovary syndrome: a systematic review and 

meta-analysis. The Journal of Clinical Endocrinology & Metabolism, 99(8), 

2767-2778. 

116. Rysz, J., Krecicki, T., Rachoń, D., & Słojewski, M. (2015). Thyroid 

nodules in polycystic ovary syndrome: a systematic review and meta-analysis. 

The Journal of Clinical Endocrinology & Metabolism, 100(6), 2349-2358. 

117. Akman, H., Aynaci, Ö., & Özdemir, O. (2013). Goiter and thyroid 

function tests in polycystic ovary syndrome. Journal of Obstetrics and 

Gynaecology Research, 39(2), 395-401. 

118. Atkin, S. L., Mulholland, S., Kaser, D. M., & Stewart, P. M. (2016). 

Prevalence of thyroid antibodies in polycystic ovary syndrome: a systematic 

review and meta-analysis. The Journal of Clinical Endocrinology & 

Metabolism, 101(2), 479-488. 



 

88 

 

119. Chaidaroon, W., Lertmaharit,S., Srisomboon, J., & Lumbiganon, P. 

(2013). Prevalence and predictors of thyroid peroxidase antibodies in polycystic 

ovary syndrome: a systematic review and meta-analysis. The Journal of Clinical 

Endocrinology & Metabolism, 98(5), E907-E917. 

120. Kariminejad, A., Kazemi, F., Dehghani, M., Fazel, A., & Abbasi, S. 

(2014). Prevalence of thyroglobulin antibodies in polycystic ovary syndrome: a 

systematic review and meta-analysis. The Journal of Clinical Endocrinology & 

Metabolism, 99(6), 2111-2118. 

121. Nieman, L. K., Pena, A. S., Lasley, B. L., & Azziz, R. (2015). 

Prevalence of thyroid hormone resistance in polycystic ovary syndrome: a 

systematic review and meta-analysis. The Journal of Clinical Endocrinology & 

Metabolism, 100(3), 816-823. 

122. Zwain ZM, Aziz MK. Polycystic ovarian syndrome and thyroid 

disorders. Int J Techn Res App. 2016;4(5):73-7. 

123. Sinha U, Sinharay K, Saha S, Longkumer T A, Baul SN, Pal SK. 

Thyroid disorders in polycystic ovarian syndrome subjects: A tertiary hospital 

based cross-sectional study from Eastern India. Indian J Endocr Metab 

2013;17:304-9 

124. SHANMUGHAM, Deepa; NATARAJAN, Sindhu; KARTHIK, Arun. 

Prevalence of thyroid dysfunction in patients with polycystic ovarian syndrome: 

a cross sectional study. International Journal of Reproduction, Contraception, 

Obstetrics and Gynecology, [S.l.], v. 7, n. 8, p. 3055-3059, july 2018. ISSN 

2320-1789 

125. Ganvir S, Sahasrabuddhe AV, Pitale SU. Thyroid function tests in 

polycystic ovarian syndrome. Natl J Physiol Pharm Pharmacol 2017;7(3):269-

272 

126. Selvi D, Kotur P, Shendre S.  Association of Hypothyroidism with 

PCOS. J Basic Clin Appl Health Sci 2019;2(2):85 

127. Alsulaymani, Fatma & Elhasi, Mona & Elmhdwi, Maraia. (2016). The 

Relation between Hypothyroidism and Polycystic Ovary Syndrome. Journal of 

Pharmaceutical and Applied Chemistry. 2. 197-200. 10.18576/jpac/020310. 



 

89 

 

128.  Moustafa MM, Jamal MY and Al-Janabi RD. Thyroid hormonal 

changes among women with polycystic ovarian syndrome in Baghdad – a case-

control study [version 1; peer review: 1 approved with reservations, 2 not 

approved] F1000Research 2019, 8:669 

129. Lavanya K, Silambanan S, Ganesh M. Association of hypothyroidism 

and polycystic ovary syndrome(PCOS). Int J Clin Biochem Res 2019;6(3):405-

409. 

130. Dr. Mrigendra Kumar. Assessment of thyroid function tests in 

polycystic ovarian syndrome. International Journal of Medical and Health 

Research ISSN: 2454-9142, Impact Factor: RJIF 5.54. Volume 3; Issue 2; 

February 2017; Page No. 197-199 

131. Kedar KV, Rewatkar MM, Akare MD. Thyroid dysfunction in women  

with polycystic ovarian syndrome: A comparative study. Int J Reprod 

Contracept Obstet Gynecol 2019;8:1943-5. 

132. 1.Azziz, R., Woods, K. S., Reyna, R., Key, T. J., Knochenhauer, E. S., 

Yildiz, B. O., ... & Nestler, J. E. (2004). The prevalence and features of the 

polycystic ovary syndrome in an unselected population. The Journal of Clinical 

Endocrinology & Metabolism, 89(6), 2745-2749. 

133. Singla, R., Gupta, Y., Khemani, M., & Aggarwal, S. (2015). Thyroid 

disorders and polycystic ovary syndrome: An emerging relationship. Indian 

journal of endocrinology and metabolism, 19(1), 25–29.  

 

 

 

 

 

 



 

90 

 

                                     ANNEXURE 1 

                         INFORMED CONSENT FORM  

SDM MEDICAL COLLEGE & HOSPITAL 

CONSENT FORM 

Patient’s statement 

I voluntarily accept admission to the study at SDM College of Medical 

Sciences and Hospital , Dharwad. The nature, demands and hazards 

involved in these studies have been fully explained to me.  

I understand that I may withdraw from these studies at any time for any 

reason. I confirm that I have passed my eighteenth birthday, the required 

minimum age necessary to take part in an adult research study.  

I consent to the release of scientific data resulting from my participation in 

this study to the Principal Investigator for use by her for scientific purposes. 

The principal Investigator assures my anonymity.  

I understand that the record of this experiment becomes part of my medical 

record and is protected as a confidential document. I understand that this 

record will only be available to physicians and investigators involved with 

this study. Other staff may be authorized by the Head to review the record 

for administrative purposes or for monitoring the quality of patient care. 

In the unlikely event of physical injury resulting from participation in this 

research, I understand that medical treatment will be available from the 

SDMMCH, including first aid, emergency treatment and follow –up care 

as needed. However, no compensation can be provided for medical care 

apart from the foregoing.  
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I further understand that making such medical treatment available, or 

providing it, does not imply that such injury is the fault of the 

investigator(s).I also understand that by my participation in this study I am 

not waiving any of my legal rights. 

 I understand that in the case of any problem I can contact Dr 

(PROF).RATHNAMALA DESAI, PRINCIPAL & DR (PROF). ASHA 

NERAVI ,Head of the Dept of Obstetrics and Gynaecology or any member 

of the Institutional Ethical Review Board, SDM MEDICAL COLLEGE 

DHARWAD 

 

Date: --------------------- Signature: --------------------- 

 

Witness: ------------------- Name: ---------------------- 

Physician’s Statement: 

I have carefully explained the nature, demands and foreseeable risks of the 

above studies to the 

patient. 

 

Date: -------------------- Signature: ---------------- 
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ಶ್ರ ೀ.ಧ.ಮಂ. ವೈದ್ಯ ಕೀಯಮಹಾವಿದ್ಯಯ ಲಯಮತ್ತು ಆಸ್ಪ ತ್ರರ , 

ಮಂಜುಶ್ರ ೀನಗರ, ಸ್ತ್ತು ರು,ಧಾರವಾಡ, ಕರ್ನಾಟಕ -೫೮೦೦೦೯ 

                                              

                               ಒಪ್ಪಪ ಗೆಪತ್ರ  

ಭಾಗವಹಿಸುವವರುಹೆಸ್ರು : 

ಪಧಾನವೈದ್ಯ ಕೀಯಸಂಶೀಧಕರಹೆಸ್ರು :ಡಾಕಟ ರ್ ಅನು ವಧಾನ್ 

ವುಲುಗುಂಡಂ 

ಸಂಸೆ್ಥ ಯಹೆಸ್ರು : ಶ್ರ ೀ.ಧ.ಮಂ. ವೈದ್ಯ ಕೀಯ ಮಹಾವಿದ್ಯಯ ಲಯ ಮತ್ತು  ಆಸ್ಪ ತ್ರರ  

.............................. ವಯನಸಿ್ಸ ನ ರ್ನನು, ಈ ಮೂಲಕ ” ಪ್ಪಸ್ಸಒಎಸ್ ಹುಂದಿರುವ 

ರೀಗಿಗಳಲಿ್ಲ  ಥೈರಾಯ್್ಡ  ಫಂಕ್ಷನ್ ಪರೀಕೆ್ಷ ಗಳು;ಎುಂಬ ಅಧಯ ಯನದ್ಲಿ್ಲ  

ಪಾಲ್ಗೊ ಳಲು ನನನ  ಒಪ್ಪಪ ಗೆಯನುನ   ನೀಡುತ್ತು ರುವೆನು. ಈ ಅಧಯ ಯನದ್ ಗರ, 

ಇದ್ರುಂದ್ಯಗವ ಉಪಯೀಗಗಳು, ತುಂದ್ರೆಗಳ ಬಗೆೊ  ಕೂಲಂಕುಶವಾಗಿ 

ನನಗೆ ಅರ್ಾವಾಗವ ರೀತ್ತಯಲಿ್ಲ  ನನನ  ಆಡುಭಾಷೆಯಲಿ್ಲ  ತ್ತಳಿಸ್ಸರುತ್ತು ರೆ. 

ಇದ್ನುನ  ಸ್ರಯಾಗಿ ಅಥೈಾಸ್ಸಕುಂಡು ರ್ನನು ಸ್ವ ತಂತ್ರ ಯ ವಾಗಿ, 

ಯಾರ ಒತ್ು ಡವೂ ಇಲಿದೆ ಒಪ್ಪಪ ರುತ್ರು ೀನೆ. 

೧- ನನಗೆ ನೀಡಿರುವ ಮಾಹಿತ್ತಯನುನ  ಓದಿ ಅರ್ಾ ಮಾಡಿಕುಂಡಿದೆದ ೀನೆ. 

೨- ನನಗೆ ಈ ಅಧಯ ಯನದ್ ಬಗೆೊ  ಮತ್ತು  ಒಪ್ಪಪ ಗೆ ಪತ್ರ ದ್ ಬಗೆೊ  ವಿವರಸ್ಲಾಗಿದೆ. 

೩- ನನನ   ಹಕುು ಗಳು ಮತ್ತು  ಜವಾಬ್ದದ ರಗಳ ಬಗೆೊ  ನನಗೆ ವಿವರಸ್ಲಾಗಿದೆ. 

೪ ರ್ನನು ತ್ರಗೆದುಕುಂಡು ಅರ್ವಾ ಹಿುಂದೆತ್ರಗೆದುಕುಂಡ ಎಲಿಾ  ಚಿಕತಿ್ರ ಗಳು 

ಸಂಶೀಧಕರಗೆ ತ್ತಳಿಸ್ಲಾಗಿದೆ. 

೫- ತ್ನಖಾಧಿಕಾರಯುಂದಿಗೆ ಸ್ಹಕರಸ್ಲು ರ್ನನು ಒಪ್ಪಪ ತ್ರು ೀನೆ ಮತ್ತು  ರ್ನನು 

ಅಸಾಮಾನಯ  ರೀಗಲಕ್ಷಣಗಳಿುಂದ್ ಬಳಲುತ್ತು ದ್ದ ರೆ ತ್ಕ್ಷಣ ಅವರಗೆ ತ್ತಳಿಸುತ್ರು ೀನೆ. 
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೬- ಪಾರ ಯೀಜಕರು, ನಯಂತ್ರ ಕ   ಪಾರ ಧಿಕಾರಗಳು, ಸ್ಕಾಾರದ್ ಏಜೆನಿ ಗಳು 

ಮತ್ತು  ನೈತ್ತಕ ಸ್ಮಿತ್ತಯಲಿ್ಲ  ಭಾಗವಹಿಸುವವರಗೆ ಅಧಯ ಯನದ್ 

ಪರಣಾಮಗಳನುನ  ಬಿಡುಗಡೆ ಮಾಡಬಹುದು ಎುಂದು ಅನುಮತ್ತ ನೀಡಿರುತ್ರು ೀನೆ. 

೭.-ಈ ಅಧಯ ಯನವನುನ  ಯಾವುದೇ ರೀತ್ತಯಲಿ್ಲ  ಪರ ಕಾಶನ ಮಾಡಲು ನನನ  

ಅಭ್ಯ ುಂತ್ರವಿರುವುದಿಲಿ . 

೮- ನನನ  ವಿಷಯವನುನ  ಸಾವಾಜನಕವಾಗಿ ನೀಡಲಾದ್ಲಿ್ಲ  ನನನ  ಗರುತ್ನುನ  

ಗೌಪಯ ವಾಗಿ ಇಡಲಾಗವುದು. 

೯.. ರ್ನನು ಯಾವುದೇ ಪರ ಶ್ನನ ಗಳನುನ  ಕೇಳಲು ಮುಕು ರ್ನಗಿದೆದ ೀನೆ ಮತ್ತು  ನನನ  

ಪರ ಶ್ನನ ಗಳಿಗೆ ಸ್ಮಾಧಾನಕರವಾಗಿ ಉತ್ು ರಸ್ಲಾಗಿದೆ 

೧೦- ರ್ನನು ಈಅಧಯ ಯನದ್ಲಿ್ಲ  ಭಾಗವಹಿಸ್ಲು ನಧಾರಸ್ಸದೆದ ೀನೆ. 

 

ದಿರ್ನುಂಕ : 

ಸ್ಮಯ : 

ರೀಗಿಯ ಹೆಸ್ರು ಮತ್ತು  ಸ್ಹಿ : 

ಸಾಕೆ  ಸ್ಹಿ : 
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ANNEXURE II  

                              PROFORMA FOR STUDY 

UHI ID NO: 

Name :  

Age :  

Occupation : 

Religion : 

Socioeconomic status:  

Address : 

A. PRESENTING COMPLAINT- Tick wherever applicable 

Menstrual cycle – detailed below 

Hirsutism 

Weight gain / weight loss 

Acne 

Hairfall/Thinning of hair 

Hyperpigmentation at nape of neck and flexural areas 

Generalised darkening of skin colour unrelated to sun exposure 

Comedones or skin tags 

Heat /cold intolerance 

Lethargy /Palpitations 
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Diarrhoea / Constipation  

OTHERS-   

B. MENSTRUAL CYCLE 

Cycles: Regular / Irregular 

Duration- 

Flow: Moderate /Excessive 

Dysmenorrhoea- 

Clots- 

LMP- 

C. OBSTETRIC HISTORY: 

Married life- 

Obstetric score- 

D. PAST HISTORY: 

1.H/O previous blood transfusions 

2. H/O previous surgery. 

3. H/O Thyroid disorders/DM/Hypertension. 

E. FAMILY HISTORY: 

F. PERSONAL HISTORY: 

Diet - 

Appetite- 
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Bowel and bladder - 

Habits- 

Physical activity- 

GENERAL PHYSICAL EXAMINATION 

HEIGHT-                         WEIGHT-                          BMI -            

ACANTHOSIS NIGRICANS- 

HIRSUTISM -.                    Score-  

Pallor:  

Icterus: 

Cyanosis: 

Clubbing: 

Edema: 

 Lymphadenopathy: 

Temperature:                  Pulse:                     Blood pressure:                        

Respiratory rate: 

B/L Breasts- 

       Thyroid- 

H. SYSTEMIC EXAMINATION: 

CVS – 

RESPIRATORY SYSTEM- 

CNS- 
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P/A: 

P/S- 

P/V- 

Investigations: 

 T3-                                     T4-.                                   TSH-.      

Others ,if any - 
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                                   ETHICAL CLEARANCE  
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