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Original Research Article  

A study of reproductive hormone profiles and 

anthropometric parameters in females with 

Polyendocrine Metabolic Ovarian Syndrome (PMOS)  
  

Article History: Abstract: Polyendocrine metabolic ovarian syndrome (PMOS), 

formerly called polycystic ovary syndrome (PCOS), is a complex 

endocrine- metabolic disorder with multiple causes. It features 

menstrual irregularities, signs of hyperandrogenism, irregular 

gonadotropin levels, and various metabolic effects. This study 

compares hormonal, anthropometric, and clinical parameters between 

women with PCOS and those without to determine the significance of 

the differences and explore relationships among the variables. The 

sample included 94 women, with 47 diagnosed with PCOS and 47 

without. Hormonal measurements included prolactin, LH, FSH, 

estrogen, total serum testosterone, and the LH/FSH ratio. 

Anthropometric measures were BMI and W/H ratio. Clinical features 

assessed included acanthosis nigricans, hirsutism, acne, hair loss, 

menstrual regularity, cycle length, and bleeding days. Descriptive 

statistics such as mean, standard deviation, variance, and standard error 

were calculated. Group differences were analysed using Welch's t-test 

and the Mann–Whitney U test; categorical clinical variables and 

median- categorised hormone levels were tested with chi-square. 

Results show that the PCOS group has significantly higher levels of 

testosterone, LH, BMI, and longer menstrual cycles, along with fewer 

bleeding days. Testosterone is the only biochemical marker 

consistently significant across both parametric and non- parametric 

tests. LH is elevated according to the t- test but not the Mann-Whitney 

U test, suggesting potential skewness or outliers. No significant 

differences are found for FSH, estrogen, prolactin, or FSH: LH ratio 

between groups. Strong associations are observed between PCOS and 

clinical features such as acanthosis nigricans, hirsutism, acne, hair loss, 

menstrual irregularity, prolonged cycle (> 35 days), very long cycle (≥ 

90 days), and reduced bleeding (≤ 2 days), with all being statistically 

significant (P < 0. 05). Hormone-only chi-square analysis post-median 

categorisation did not find significant associations for PRL, LH, FSH, 

estrogen, testosterone, or LH/FSH ratio, however there is a non-

significant trend with testosterone. BMI is significantly correlated with 

PCOS and several clinical features, especially acanthosis nigricans, 

hirsutism, irregular cycles, and long cycle periods. Overall, the study 

suggests that PCOS's clinical presentation is largely driven by 

biochemical hyperandrogenism, abnormal gonadotropin activity, 

menstrual issues, and clinical symptoms. This underscores the 

importance of a comprehensive evaluation combining hormonal, 

menstrual, dermatological, and anthropometric assessments rather 

than relying on a single diagnostic marker. 
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INTRODUCTION 

Polycystic ovary syndrome (PCOS) is a very prevalent 

endocrine disease in reproductive-age women. Now 

widely recognized as a heterogeneous disease, not a 
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single uniform disease. The syndrome can be 

manifested in the reproductive, endocrine, 

dermatological, metabolic and psychological 

domains. According to the International 

recommendations, PCOS is defined by the presence of 

ovulatory dysfunction, clinical and/or biochemical 

hyperandrogenism and polycystic ovarian 

morphology and/or anti-Müllerian hormone in adults 

[1-3].   Adolescent PCOS is often diagnosed with extra 

care since normal pubertal physiology can present 

similarly; thus, attention is typically placed on 

ovulatory dysfunction and hyperandrogenism before 

diagnosis of adolescent PCOS [3-4].  The 

signs/symptoms of PCOS are not uniform and may 

vary. Many have just irregular cycles and are infertile; 

others exhibit androgenic dermatological symptoms 

like hirsutism, acne and androgenic baldness. Many 

also exhibit metabolic characteristics such as raised 

BMI, central adiposity, insulin resistance, and 

acanthosis nigricans. Due to this variation, PCOS is a 

condition that needs to be assessed clinically, 

biochemically and anthropometrically. New 

evidence-based advice suggests that the diagnosis and 

interpretation of PCOS should not rely on a single 

parameter, as no single hormone, clinical feature or 

ultrasound finding fully explains PCOS in all 

individuals [3,5-6]. Evaluation of PCOS is important, 

and hormonal assessment is a significant factor. Many 

patients will have a higher LH due to changes in the 

activity of the hypothalamic-pituitary-ovarian axis. A 

rise in LH may promote the production of androgen 

by the ovarian theca cells. In some patients, the level 

of FSH is normal or relatively low, with a higher ratio 

of LH/FSH. However, the LH/FSH ratio is not a 

good standalone test for PCOS, as it is different 

among PCOS phenotypes, BMI ranges, age 

categories, menstrual-cycle phase, and test conditions 

[3] [7]. Total testosterone is clinically relevant as 

biochemical hyperandrogenism is a hallmark of 

PCOS and may be associated with hirsutism, acne and 

androgenic alopecia [8-9].   Additionally, women with 

menstrual dysfunction often have their prolactin and 

estrogen levels checked. They are different from 

testosterone and gonadotropins, though. Evaluation 

of prolactin is crucial as hyperprolactinemia is a 

standalone cause of menstrual irregularity and 

infertility, and should be ruled out in the evaluation of 

PCOS-like symptoms. Estrogen fluctuates 

significantly throughout the follicular phase and 

menstrual cycle, and therefore, a single estrogen 

reading does not necessarily represent the overall 

pattern. Changes in LH level and androgen levels are 

more consistent in PCOS, while those in prolactin and 

estrogen are less consistent across samples in recent 

hormone profile studies [10-11].  Anthropometric 

parameters are also significant, as PCOS is closely 

associated with metabolic dysfunction. BMI is a 

general indicator of body mass and waist 

circumference, and the ratio of waist to hip 

circumference is an indicator of central or abdominal 

adiposity. Hyperandrogeny may be exacerbated by 

increased adiposity, which may exacerbate insulin 

resistance, which may increase ovarian androgen 

production, lower sex hormone-binding globulin, and 

exacerbate hyperandrogeny effects. Acanthosis 

nigricans is considered a physiological marker of 

insulin resistance and is frequently seen in 

metabolically affected PCOS phenotypes [9,12-13].   

Hence, BMI and waist-related assessment measures 

not only provide descriptive body measurements but 

are also clinically meaningful indicators of potential 

metabolic burden. This present analysis aimed to 

assess the effect of the interaction between hormonal, 

anthropometric and clinical parameters in PCOS and 

non-PCOS individuals. The statistical technique 

applied included central tendency calculations, 

independent t-test, Mann-Whitney U test, chi-square 

analysis and hormone-clinical comparisons. In this 

study, the PRL, LH, FSH, estrogen, testosterone, 

LH/FSH ratio, BMI, Waist-Hip ratio, Acanthosis 

nigricans, hirsutism, acne, hair loss, menstrual 

regularity, cycle duration and bleeding days are 

specifically studied. This holistic approach is helpful 

as PCOS can only be best understood when all aspects 

of endocrine imbalance, menstrual dysfunction, 

metabolic tendency, and clinical symptoms are all 

considered. 

 

CONTEXTUAL FRAMEWORK 

The perception of PCOS as a solely ovarian condition 

has changed in the modern definition of PCOS. Now 

recognized as a complex endocrine-metabolic 

disorder with reproductive, metabolic, dermatological 

and psychosocial implications [14].  The 2023 

International Evidence-based Guideline (IEG) 

suggests a diagnosis of adult polycystic ovary 

syndrome (PCOS) should be made based on two of 

three features: oligomenorrhea (abnormally irregular 

periods), clinical or biochemical hyperandrogenism, 

and polycystic ovary morphology (PCO) or elevated 

AMH levels (after exclusion of other related 

conditions) [3].  This framework is significant because 

the disorder's symptoms vary from person to person. 

In some patients, hyperandrogenism is prominent and 

in others, the menstrual or metabolic characteristics. 

Christ and Cedars (2023) highlighted the importance 

of diagnostic accuracy in PCOS, noting the risks of 

both overdiagnosis and underdiagnosis [5].  Joham et 

al., (2025) also identified the following diagnostic 

difficulties: mild symptoms, early assessment of the 

adolescent, and influence of hormonal therapy on 

biochemical testing [6]. Current recommendations 

also emphasize the importance of irregular cycles and 

hyperandrogenism when they occur together. Thus, a 

diagnosis of PCOS should rely on a combination of 

menstrual history, clinical signs, hormone levels and 

exclusion of underlying disorders, including thyroid 

disease, hyperprolactinemia, congenital adrenal 

hyperplasia, or androgen-secreting tumour. The 

hormones of the ovary are regulated by central 
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hormones, LH and FSH. LH induces theca cells to 

produce androgens, and FSH promotes follicular 

maturation and granulosa cell functions. Given the 

abnormal gonadotropin pulsatility in PCOS, there 

may be a greater release of LH, which can further 

stimulate androgen excess. Increased levels of LH and 

the altered LH/FSH ratio have been reported in 

PCOS subjects, particularly in lean or classic 

(hyperandrogenic) phenotypes [7,11].   

 

In the past, the LH/FSH ratio was a supportive 

indicator in PCOS diagnosis, but this is no longer 

recommended. This is because the ratio is not 

consistent, and it could be influenced by age, BMI, 

assay method, the cycle phase, and PCOS phenotype 

[3,7].  One major symptom of PCOS is 

hyperandrogenism, which might be biochemical or 

clinical. Total testosterone is a good indicator of 

biochemical hyperandrogenism; however, free 

testosterone or calculated free androgen index is more 

sensitive depending on the quality of the assays and 

levels of sex hormone binding globulin [3].  Clinically, 

the androgen excess can manifest itself through 

hirsutism, acne, seborrhoea and androgenic alopecia. 

Of these, hirsutism is often regarded as the ideal 

clinical indicator of androgen excess [8].  Several 

factors, including peripheral sensitivity to androgens, 

5 alpha reductase activity, ethnic background, 

sensitivity of the hair follicles, insulin resistance, and 

the length of time during which the hair follicles are 

exposed to the androgen, have all been shown to affect 

the clinical androgenic signs. Hence, serum 

testosterone might be more effective at differentiating 

PCOS from a single clinical sign in a small or mixed 

sample [8,15-16].  

 

Prolactin is not among the primary hormones of 

PCOS, but is clinically significant as 

hyperprolactinemia is a cause of menstrual 

irregularity, infertility and anovulation. So, it is a good 

idea to check prolactin when the person has symptoms 

of PCOS to rule out other causes. Crnovrsanin and 

Dzeko (2025) also found that reproductive hormone 

differences in PCOS may be more pronounced for the 

LH pattern than for the estrogen and prolactin [11]. 

Importance of the metabolic component of PCOS: 

many patients exhibit insulin resistance, increased 

adiposity, dyslipidaemia and an increased risk of type 

2 diabetes. BMI is a useful measure of total fatness, 

and waist circumference, waist-height ratio and waist-

hip ratio offer further information regarding central fat 

distribution.  The association of abdominal adiposity 

with increased insulin resistance and reproductive and 

androgenic symptoms in PCOS has been suggested by 

the available evidence [17-19].  It may be possible that 

waist circumference or the waist-height ratio would 

have been more sensitive parameters than the waist-

hip ratio, as recent studies indicated that the waist-

based index might be more sensitive in assessing the 

risk of insulin resistance in PCOS [19, 20-21].   

 

Signs of PCOS can often be seen on the skin. 

Hirsutism is a characteristic of terminal hair growth in 

response to androgens and is closely associated with 

clinical hyperandrogenism. Hormonal influences, the 

activity of the sebaceous glands, skin type, genetics 

and age may also play a role in the development of 

acne and androgenic alopecia. Acanthosis nigricans is 

not linked to these androgenic effects, as it is more 

strongly associated with insulin resistance and 

hyperinsulinemia [12, 9].  PCOS can have a dual 

impact on both the androgenic and metabolic 

pathways. Hyperandrogenism, insulin resistance and 

acanthosis nigricans have been described as a 

clinically significant phenotype of PCOS [13,22-23]. 

One of the most significant clinical clues of an 

ovulatory dysfunction is menstrual irregularity. The 

current guideline-based interpretation of prolonged 

cycles, infrequent cycles or cycles longer than 90 days 

is a clinically relevant indicator of ovulatory 

disturbance, based on time since menarche [3].  In 

general, all the literature agrees that PCOS should be 

assessed as an integrated endocrine-metabolic-clinical 

problem [1, 24].   

 

In this data set, the most significant indicators are 

testosterone, LH, BMI, duration of menstrual cycle, 

bleeding days, acanthosis nigricans, acne, and hair 

loss. The results also demonstrate that parameters like 

LH/FSH ratio and waist-hip ratio (WHR) can exhibit 

the directionality of change without attaining 

statistical significance. This emphasizes the need for 

the size of the sample, the variation of phenotype and 

the use of the right statistical tests. While PCOS is 

extensively studied, there are still some gaps in the 

research. First, many studies take into account 

hormone levels per se, and fewer combine hormone 

values with clinical signs, menstrual variables and 

anthropometric parameters in the same analysis. 

Second, although it is not a particularly reliable 

indicator of diagnosis, the LH/FSH ratio is still often 

referred to in clinical practice. Third, the 

dermatological signs (hirsutism, acne, alopecia, 

acanthosis nigricans) can present as different 

biological mechanisms, and it is often not possible to 

differentiate between androgenic and metabolic 

mechanisms. Fourth, BMI is frequently researched, 

whereas waist circumference, waist-height ratio and 

waist-hip ratio are not always analysed together. 

Lastly, many small data sets lack statistical power 

when continuous hormones are transformed into 

categorical hormones for chi-square testing. Here, the 

present analysis fills part of this void by evaluating all 

the hormonal, clinical, menstrual and anthropometric 

parameters simultaneously. It reports that the 

testosterone-BMI ratio and waist-hip ratio seemed less 

statistically informative than testosterone and BMI 

alone, and that clinical features had stronger chi-

square associations with PCOS than did the median-

categorized hormone variables. 



© 2026 European Journal of Clinical Pharmacy; Volume: 8: Issue: 1| All Right Reserved 

 

3801 

 

European Journal of Clinical Pharmacy 
Print ISSN: 2385-409X Online ISSN: 3105-0409 

Website: https://farmclin.com/ 

 

 

MATERIALS AND METHODS 
94 female subjects were included in the study after their clinical assessment by an expert. The females were divided 

into two groups: 37 were categorised as PCOS subjects, and the remaining 37 were non-PCOS subjects.  Serum 

analysis was performed for LH, FSH, Estrogen, Total Testosterone, and PRL after obtaining their informed consent. 

Clinical parameters dictating classic PCOS features, such as acanthosis nigricans, hirsutism, acne, and hair loss, were 

also assessed.  Anthropometric parameters such as BMI, waist circumference, and hip circumference were recorded.  

Blood sample collection for serum analysis of hormones was done after acquiring Ethical Committee permission 

(Reference No. DVVPF’s VIMS/ICE/C2021/01) from Vithalrao Vikhe Patil Foundation’s Medical College, 

Ahilyanagar. 

 

OBSERVATIONS 

Table 1: Descriptive statistics among the PCOS and Non-PCOS groups 

Groups PCOS Non-PCOS 

Parameters Mean Standard 

Deviation 

Variance Standard 

error 

Mean Standard 

Deviation 

Variance Standard 

error 

LH 16.542 19.621 384.971 2.862 10.14 8.702 75.718 1.269 

FSH 8.113 13.199 174.203 1.925 5.672 2.378 5.655 0.347 

LH/FSH 2.21 1.528 2.335 0.223 1.8 1.094 1.196 0.16 

Estrogen 70.688 47.888 2293.297 7.061 80.34 53.778 2892.102 7.844 

Testosterone 36.761 16.788 281.834 2.449 28.928 12.849 165.09 1.874 

PRL 16.093 18.512 342.711 2.7 16.466 15.368 236.179 2.24224.043 

Age 25.043 5.357 28.694 0.781 20.043 3.085 9.52 0.45 

 

Table 2: Welch t-test and Mann-Whitney test for hormonal and clinical parameters 

Parameter Welch t                  p-

value 

Mann-Whitney     p-

value 

Inference 

Age 0.000056 0.000028 Significant 

PRL 0.919601 0.794179 Not significant 

LH 0.046341 0.209374 Significant by t-test 

only 

FSH 0.216879 0.418437 Not significant 

Estrogen 0.363310 0.364179 Not significant 

Testosterone 0.024412 0.020056 Significant 

BMI 0.032035 0.016695 Significant 

Waist-hip ratio 0.061838 0.075447 Not significant, near 

trend 

LH/FSH ratio 0.158019 0.380389 Not significant 

Cycle duration <0.001 <0.001 Significant 

Bleeding days <0.001 <0.001 Significant 

 

Table 3: Chi-square analysis of clinical features among PCOS and Non- PCOS females 

Clinical 

parameter 

PCOS counts Non-PCOS counts χ² p-value Inference 

 Yes No Yes No    

Acanthosis 

nigricans 

30 17 1 46 37.735 <0.001 Significant 

Hirsutism 40 7 3 44 55.551 <0.001 Significant 

Acne 30 17 7 40 21.572 <0.001 Significant 

Hair loss 39 8 19 28 16.252 <0.001 Significant 

Irregular 

Menstrual cycle 

47 0 0 47 90.043 <0.001 Significant 

Cycle >=90 days 9 38 0 47 7.864 0.005 Significant 

Cycle >35 days 38 9 1 46 56.794 <0.001 Significant 

Bleeding =<2 

days 

23 24 2 45 21.797 <0.001 Significant 
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Table 4: Chi-square analysis of hormonal parameters among PCOS and Non-PCOS females 

Hormones Median 

cutoff 

used 

PCOS 

<= 

median 

PCOS > 

median 

Non-

PCOS 

<= 

median 

Non-

PCOS > 

median 

χ² p-value Result 

PRL 11.140 21 26 26 21 0.681 0.409 Not 

Significant 

LH 8.890 21 26 26 21 0.681 0.409 Not 

Significant 

FSH 5.915 23 24 24 23 0.0001 1.000 Not 

Significant 

Estrogen 60.650 23 24 24 23 0.0001 1.000 Not 

Significant 

Testosterone 31.940 19 28 28 19 2.723 0.099 Near trend, 

not 

Significant 

LH/FSH 

ratio 

1.791 21 26 26 21 0.681 0.409 Not 

Significant 

 

Table 5: Comparison of clinical parameters with hormonal mean values 

Clinical Comparison Hormone/measure Mean with 

feature 

Mean without 

feature 

p-value 

interpretation 

Hirsutism (Yes vs No) BMI 23.735 20.781 Significant 

Acanthosis nigricans 

(Yes vs No) 

BMI 23.701 21.360 Significant 

Menstrual irregularity Testosterone 36.761 29.563 Significant 

Menstrual irregularity BMI 23.167 21.097 Significant 

Menstrual cycle > 35 

days 

Testosterone 37.090 30.377 Significant 

Menstrual cycle > 35 

days 

BMI 23.556 21.122 Significant 

Amenorrhea/prolonged 

menstrual cycle >= 90 

days 

LH/FSH ratio 3.168 1.892 Significant by 

Mann-Whitney 

Acne (Yes vs No) Testosterone 37.107 30.601 Near Significant 

trend 

Acanthosis nigricans 

(Yes vs No) 

Waist-hip ratio 0.774 0.748 Near Significant 

trend 

 

Table 6: Independent t-test for Hormonal and clinical parameters among PCOS vs non-PCOS 
Parameter PCOS mean Non-PCOS 

mean 
t-test            p-

value 
Mann-Whitney    

p-value 
Interpretation 

Age 24.043 20.191 <0.001 <0.001 Significant 

PRL 16.093 16.448 0.9196 0.7942 Not Significant 

LH 16.542 10.183 0.0463 0.2094 Significant by t-
test only 

FSH 8.113 5.666 0.2169 0.4184 Not Significant 

Estrogen 73.163 83.253 0.3633 0.3642 Not Significant 

Total 

Testosterone 

36.761 29.563 0.0244 0.0201 Significant 

LH/FSH 2.210 1.819 0.1580 0.3804 Not Significant 

BMI 23.167 21.097 0.0320 0.0167 Significant 

Waist-hip ratio 0.767 0.745 0.0618 0.0754 Not Significant; 

near trend 

Menstrual cycle 

duration 

63.213 28.447 <0.001 <0.001 Significant 

Bleeding days 3.149 4.787 <0.001 <0.001 Significant 
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Table 7: Comparison between hormonal and clinical parameters of PCOS 

Clinical 

comparison 

Parameter Group1 

mean 

 

Group2 

mean 

 

t-test 

p-value 

Mann-

Whitney 

p-value 

Interpretation 

Menstrual 

cycle regular 

vs irregular 

LH Regular 

10.183 

Irregular 

16.542 

0.0463 0.2094 Significant by t-

test only 

Menstrual 

cycle regular 

vs irregular 

FSH Regular 

5.666 

Irregular 

8.113 

0.2169 0.4184 Not significant 

Menstrual 

cycle regular 

vs irregular 

LH/FSH 

ratio 

Regular 

1.819 

Irregular 

2.210 

0.1580 0.3804 Not significant 

Cycle>= 35 

days 

LH No 

12.905 

Yes 

14.008 

0.7482 0.7530 Not significant 

Cycle>= 35 

days 

FSH No 

7.554 

Yes 

5.953 

0.3523 0.6425 Not significant 

Cycle>= 35 

days 

LH/FSH 

ratio 

No 

1.924 

Yes 

2.142 

0.4504 0.4802 Not significant 

Cycle>=90 

days 

LH No 

12.060 

Yes 

25.662 

0.2465 0.0730 Not significant, 

near trend 

Cycle>=90 

days 

FSH No 

6.938 

Yes 

6.429 

0.7611 0.9385 Not significant 

Cycle>=90 

days 

LH/FSH 

ratio 

No 

1.892 

Yes 

3.168 

0.0698 0.0163 Significant by 

Mann-Whitney 

Bleeding<= 

2 days 

LH No 

12.717 

Yes 15.145 0.6047 0.7418 Not significant 

Bleeding<= 

2 days 

FSH No 

7.182 

Yes 

6.083 

0.4571 0.6875 Not significant 

Bleeding<= 

2 days 

LH/FSH 

ratio 

No 

1.968 

Yes 

2.144 

0.6265 1.0000 Not significant 

Hirsutism, 

yes/no 

LH No 

12.261 

Yes 14.669 0.4698 0.5692 Not significant 

Hirsutism, 

Yes/No 

FSH No 

6.222 

Yes 

7.681 

0.4986 0.2549 Not significant 

Hirsutism, 

Yes/No 

LH/FSH 

ratio 

No 

1.928 

Yes 

2.118 

0.5001 0.6653 Not significant 

Acanthosis 

nigricans 

Yes/No 

PRL No 

15.325 

Yes 18.192 0.5170 0.8187 Not significant 

Hirsutism, 

Yes/No 

Testosterone No 

31.466 

Yes 35.173 0.2444 0.0870 Not significant; 

weak trend 

Hair loss, 

Yes/No 

Testosterone No 

34.839 

Yes 32.121 0.4496 0.7031 Not significant 

 

Descriptive and inferential statistical analysis was performed on the collected data.  Mean standard deviation, 

variance and standard error were calculated separately for the hormonal assay and menstrual health of PCOS and 

non-PCOS groups. Independent sample t-test was performed to compare the mean hormone levels between two 

independent groups. The Mann-Whitney U test was also performed due to skewed hormonal values. Chi-square test 

was performed for categorical variables such as clinical parameters of PMOS, menstrual cycle health and hormone 

levels. 

 

The data included 94 female patients, divided equally into two groups: 47 with PCOS and 47 without. Reproductive 

hormones, anthropometric data, and clinical signs were analyzed. Hormonal tests measured prolactin, luteinizing 

hormone, follicle-stimulating hormone, estrogen, serum testosterone, and the LH/FSH ratio (see Table 1). Clinical 

features assessed included acanthosis nigricans, hirsutism, acne, hair loss, menstrual regularity, cycle length, and 

bleeding duration (see Table 3). Generally, the PCOS group showed higher average levels of LH, FSH, testosterone, 

BMI, waist-hip ratio, LH/FSH ratio, and longer menstrual cycles compared to the non-PCOS group. They also 

experienced fewer bleeding days. Total serum testosterone showed the most significant difference among biochemical 
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variables, highlighting its role as a marker of hyperandrogenism in PCOS [1-3].   The PCOS group also had elevated 

LH levels and LH/FSH ratios, indicating altered hypothalamic-pituitary-ovarian axis function; however, the 

LH/FSH ratio difference was not statistically significant. Clinically, there was a notable disparity: PCOS subjects 

had higher incidences of acanthosis nigricans, hirsutism, acne, hair loss, irregular periods, and longer cycles 

compared to controls. These findings suggest that PCOS manifestations encompass hormonal, dermatological, and 

menstrual abnormalities.

RESULTS 
There is a difference between the mean ages of these groups, as observed in descriptive statistics. The mean age of 

the two groups was PCOS group vs the non-PCOS group, is 24.043 years vs 20.191 years, respectively. Welch's 

independent t-test and Mann-Whitney U test analysis show this difference is statistically significant (Table 2). The 

mean prolactin concentration is almost the same for both groups. The mean PRL for the PCOS group is 16.093, and 

for the non-PCOS group is 16.448. The difference is not statistically significant. This indicates that the present data 

set did not contain a large amount of prolactin as a discernible hormone. The mean LH concentration is higher in 

the PCOS group: 16.542 versus 10.183 in the non-PCOS group (Table 6). Welch t-test shows statistical significance, 

although the Mann-Whitney U test is not significant, suggesting that the distribution is shifted towards higher levels 

of LH in the PCOS group; however, this could be due to skewness or outliers. Hence, LH must be used as a 

supporting rather than a standalone marker of LH. The mean value of FSH is higher in the PCOS group (8.113) than 

in the non-PCOS group (5.666). There is no statistically significant difference, however. The LH/FSH ratio is also 

elevated in PCOS group subjects, but the difference is not statistically significant (2.210 vs 1.819 in non-PCOS group 

subjects). This indicates the ratio of LH/FSH is in the same direction as observed in PCOS, but was not a statistically 

significant discriminator in this data set (Table 6). The mean estrogen level of the PCOS group is 73.163, while the 

mean level of the non-PCOS group is 83.253. There is no significant difference. This may be explained by the cyclical 

variation, the inter-individual variability of endocrine function and the absence of standardization of the sampling 

throughout the day of the menstrual cycle. The level of total serum testosterone is significantly elevated in the PCOS 

group. The mean of Testosterone for the PCOS group is 36.761, and for the non-PCOS group is 29.563. This 

difference is significant for both the Welch t-test and the Mann–Whitney U test (Table 6). This is one of the most 

significant findings of the study, since the rise in testosterone contributes to biochemical hyperandrogenism, a core 

problem in PCOS [1-3, 5].   

 

BMI is also significantly elevated in the PCOS group (Table 6). The average BMI of the PCOS group is 23.167, and 

that of the non-PCOS group is 21.097. There is no significant difference between the two groups with respect to the 

WHR. These results indicate that body composition and metabolic disposition may play a role in the clinical 

manifestation of PCOS in this data set. The period of menstruation is significantly longer amongst PCOS subjects. 

The mean cycle duration is 63.213 days for the PCOS group and 28.447 days for the non-PCOS group. The difference 

is statistically significant (Table 6). Leading the way is the PCOS group with an average of 3.149 bleeding days versus 

4.787 days in the non-PCOS group. This difference is also very significant. The results corroborate the occurrence of 

ovulatory dysfunction and menstrual irregularity in the PCOS subjects. There are significant associations between 

PCOS status and acanthosis nigricans, hirsutism, acne, hair loss, menstrual irregularity, cycle duration>35 days, 

cycle duration>90 days and bleeding duration>12 hrs. Hirsutism is strongly associated with the 40 PCOS subjects 

having hirsutism compared to 3 of the non-PCOS subjects (Table 5). There are 30 (30%) subjects with PCOS and 1 

(1%) without PCOS who have acanthosis nigricans. All the subjects of PCOS are suffering from irregular menstrual 

cycles, while all the non-PCOS subjects have regular cycles. Results from independent t-test indicate that there are 

significant differences in age, LH, testosterone, BMI, menstrual-cycle duration and bleeding days between PCOS 

and non-PCOS groups (Table 6). The hormone parameters that were significant in both the Welch t-test and Mann-

Whitney U test were the most consistent, and the parameter most consistently significant was testosterone. The 

difference of LH was significant by t-test but not by the Mann-Whitney U test, indicating that the difference of LH 

might be influenced by the non-normal distribution or by extreme values.  

 

There are no statistically significant differences between the PCOS group and the non-PCOS groups for FSH, 

estrogen, PRL, and LH/FSH ratio (Table 7). The mean LH/FSH ratio is elevated in the PCOS group, although 

statistically, the ratio is not elevated sufficiently in this set of data. In the irregular cyclers, LH is increased. However, 

this comparison overlaps greatly with the PCOS vs non-PCOS comparison, as all the PCOS subjects are irregular 

and all the non-PCOS subjects are regular. There are no significant differences among LH, FSH and LH/FSH ratio 

for the categories of cycle duration >35 days, except for the LH/FSH ratio, which is significantly higher in those 

with cycle duration of 90 days or more compared to those with shorter duration, using the Mann-Whitney U-test 

(Table 7). 

 

The PRL level does not significantly differ between individuals with and without acanthosis nigricans. In general, 
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there was no significant difference in the testosterone levels between respondents who were hirsute and those who 

were not, as well as between those who had hair loss and those who did not. However, testosterone levels are often 

much higher in PCOS participants, indicating that biochemical hyperandrogenism is more closely associated with 

PCOS status than with any particular clinical indication in this data set.  

 

Comparing hormone levels and clinical characteristics reveals significant variations between those with irregular 

menstrual periods and those whose cycles extend more than 35 days. When testosterone hormone levels are evaluated 

with clinical criteria, significant differences are observed between women with irregular menstrual cycles and those 

with cycles longer than 35 days. BMIs are significantly greater in those with hirsutism, acanthosis nigricans, irregular 

periods, and prolonged cycle durations (Table 5). Those whose cycles lasted 90 days or longer also had higher 

LH/FSH ratios, and Mann-Whitney testing showed a significant difference between the two groups. Testosterone 

levels and acne exhibit a statistically significant trend, indicating a possible androgen connection. 

 

DISCUSSION 
The study's findings showed that PCOS and non-

PCOS participants differed in their endocrine and 

clinical traits. An elevated amount of both LH and 

testosterone is the most noticeable biochemical 

change. Significant levels of total serum testosterone, 

a key pathophysiological and diagnostic feature of 

PCOS, are one of the most significant biochemical 

indicators supporting hyperandrogenism. The clinical 

manifestations of androgenisation, such as acne, 

hirsutism, and hair loss, may be explained by elevated 

testosterone levels [8].  The clinical relevance of 

androgen excess was highlighted by the considerably 

higher prevalence of hirsutism, acne, and hair loss 

among the PCOS participants in the current dataset. 

  

The elevated LH level in the PCOS group is consistent 

with the changes in gonadotropin activity. The 

abnormal pulsatile GnRH activity can lead to 

excessive LH secretion, possibly causing excessive 

androgen production as a result of excessive 

stimulation of the theca cells of the ovary. LH/FSH 

ratio was found to be elevated in the PCOS group; this 

difference was non-significant. This is because, in 

some PCOS phenotypes, the LH/FSH ratio can be 

raised, but how variable it is, and should not be relied 

on as a single diagnostic marker [7].    The elevated 

ratio of LH/FSH in this data set must be looked upon 

as supportive but not conclusive.  

 

The chi-square analysis indicates that acanthosis 

nigricans is significantly related to PCOS, while PRL 

is not significantly related to acanthosis nigricans. 

Clinically, sensible as acanthosis nigricans is more 

related to insulin resistance and metabolic disturbance 

than prolactin [14].   A lack of a significant prolactin 

difference indicates that prolactin is not a major factor 

in the development of PCOS in this data set. This 

finding is important because hyperprolactinemia 

alone can also cause irregular periods and can be a 

symptom of PCOS [24].   Similarly, there is no 

significant difference in estrogen between the groups. 

There are complex issues with estrogen interpretation, 

as values fluctuate throughout the menstrual cycle and 

not all estrogen levels can be used to represent the 

entire endocrine environment [26].    

 

Menstrual results are quite encouraging. PCOS 

participants have longer cycles and fewer bleeding 

days. Every PCOS participant has irregular periods, 

and several of them lasted more than 35 days. There 

is evidence of substantial oligomenorrhea or 

amenorrhea-like prolonged cycle intervals in nine 

PCOS participants whose cycles lasted 90 days or 

more. According to current international guidelines, 

cycles that start more than 35 days following 

menarche or any cycle that starts more than 90 days 

after menarche are regarded as irregular [3].   As a 

result, the menstrual profile in this dataset clearly 

suggests that the PCOS group has ovulatory failure. 

  

The clinical variables also clearly separated the 

groups. Hyperandrogenism is a clinical characteristic 

of PCOS that is strongly associated with hirsutism. 

Acne and hair loss also have a significant association 

with PCOS, but these can be determined by other non-

androgenic factors as well. It is found that acanthosis 

nigricans is significantly associated with PCOS, as 

well as BMI. This provides evidence for the potential 

metabolic implications and insulin resistance of 

PCOS individuals. Acanthosis nigricans is considered 

a visual indicator of insulin resistance, and should be 

analyzed in conjunction with other metabolic 

indicators such as BMI, WHR, glucose, insulin, and 

lipid parameters when available [9].  Results show 

that BMI is a better predictor of clinical PCOS criteria 

compared to WHR. The BMI is significantly higher in 

the PCOS group, indicating that excess body weight 

may play a role in the clinical burden of PCOS. This 

makes sense biologically, since PCOS is a 

reproductive endocrine disorder as well as a metabolic 

one for many patients. Higher adiposity could be a 

contributor to insulin resistance, while insulin 

resistance may increase ovarian androgen production, 

menstrual dysfunction, and metabolic risk [18, 27].  

The association between BMI and acanthosis 

nigricans is particularly important. Insulin resistance 

is thought to be a clinical marker of acanthosis 

nigricans. The present analysis shows that the BMI is 

significantly higher in the subjects with acanthosis 

nigricans. This lends credit to the potential association 

between increased adiposity and metabolic disorders 

in PCOS [18].  
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 Subjects with hirsutism also proved to have 

significantly higher BMI. One of the main factors of 

PCOS is the presence of androgen excess, which is a 

clinical manifestation of hyperandrogenism 

(hirsutism). When BMI is tested alone in this dataset, 

however, it had a stronger relationship with hirsutism 

than did testosterone. This indicates that clinical 

hirsutism might not hinge just on the measured serum 

testosterone. BMI is also statistically significantly 

related to irregular periods. Irregular cycles have 

higher BMI, and also cycles >35 days have higher 

BMI. This strengthens the notion that a rise in 

adiposity can lead to ovulatory dysfunction [28].  BMI 

is clinically associated with important clinical 

parameters, but is not significantly related to 

individual hormone levels (LH, FSH, PRL, estrogen, 

testosterone, and LH/FSH ratio). Waist-hip ratio is 

also found to be higher in the PCOS group, without 

being statistically significant. Subjects with PCOS 

might also have central fat distribution, though there 

is currently no robust statistical evidence. These 

results indicate that the biochemical 

hyperandrogenism, the pattern of gonadotropin, 

menstrual irregularity and the clinical features of the 

androgens are the main features of the PCOS 

phenotype in this dataset. The most significant 

differentiating factors are the duration of the cycle, the 

number of bleeding days, acanthosis nigricans, 

hirsutism and irregular menstruation. To create a new 

name that accurately reflects the condition's diverse 

and multisystem features and avoids misleading 

references to ovarian cysts, PCOS, a historically 

neglected female condition affecting over 170 million 

people worldwide, led global engagement of PCOS 

patients and health professionals through a structured, 

multistep, robust process. Polyendocrine metabolic 

ovarian syndrome, or PMOS, is the new term for the 

condition formerly known as PCOS [14]. 

 

CONCLUSION 
The present statistical analysis shows excellent 

differences between PCOS and non-PCOS subjects. 

Total serum testosterone is significantly higher in the 

PCOS group, which is indicative of biochemical 

hyperandrogenism. PCOS subjects also have elevated 

LH, reflecting dysregulated gonadotropins. However, 

the ratio of LH/FSH is elevated in PCOS subjects but 

not significantly different and should not be 

considered a separate diagnostic parameter. 

Testosterone, LH, BMI, menstrual-cycle duration, 

and bleeding days are the most significant (for 

statistical purposes) continuous parameters. The best 

categorical clinical correlations are: Hirsutism, 

acanthosis nigricans, acne, hair loss, irregular 

menstrual cycle, cycle >35 days, cycle ≥90 days, 

bleeding ≤2 days. The specific comparisons reveal 

higher levels of LH in irregular cycles and a higher 

LH/FSH ratio in those with a cycle duration of ≥90 

days (Mann-Whitney U test). There is no association 

between acanthosis nigricans and PRL.  

 

When clinical signs of hirsutism and alopecia are 

tested separately, there is no significant correlation 

between these signs and testosterone, but testosterone 

is significantly increased in PCOS. There is no 

statistically significant difference between the groups 

for FSH, estrogen, prolactin or waist-hip ratio. The 

results indicate that reproductive hormones may not 

be equally effective for discriminating between PCOS 

and non-PCOS subjects in this set of data. The most 

consistent biochemical marker of the hormones 

studied is testosterone. PCOS have a strong 

association with clinical features. Significant 

difference is observed between the PCOS subjects and 

control subjects as regards hirsutism, acne, alopecia, 

acanthosis nigricans, irregular period, duration of 

period and number of days in period. The highly 

significant differences in menstrual cycle duration and 

menstrual days show that ovulatory and menstrual 

disturbance are important factors in the PCOS group.  

When comparing the hormones, it is observed that 

there is a significant correlation between the use of the 

hormones and the menstrual irregularity, as well as 

the prolonged duration of the menstrual cycle. BMI is 

significantly elevated in PCOS subjects and is 

significantly correlated with several clinical 

parameters, particularly hirsutism, acanthosis 

nigricans, menstrual irregularity and prolonged 

cycles. The WHR was numerically elevated in PCOS 

subjects and did not reflect any significant differences 

or strong correlation with hormonal and clinical 

parameters. There are no significant direct 

correlations between BMI and PRL, LH, FSH, 

estrogen, testosterone or LH/FSH ratio, nor is there a 

correlation between the WHR and any of these 

variables. This suggests that anthropometric changes 

can influence PCOS by a more global metabolic 

influence, not because of a direct one-on-one 

correlation with any individual hormone level. These 

results indicate that androgen and metabolic factors 

play a role in the clinical manifestations of PCOS.  

 

In conclusion, the data presented here point to PCOS 

as an endocrino-metabolic disorder marked by excess 

androgen, irregular reproductive hormone regulation, 

irregular menstruation, and/or observable clinical 

symptoms. The most significant variables in this study 

were testosterone, LH, BMI, menstrual cycle length, 

bleeding days, hirsutism, acanthosis nigricans, acne, 

and hair loss. In order to strengthen the clinical 

interpretation and better highlight the relationship 

between obesity, central adiposity, insulin resistance, 

hormonal imbalance, and PCOS severity, future 

analysis should include waist-height ratio, insulin, 

fasting glucose, HOMA-IR, lipid profile, AMH, 

ultrasound findings, and progesterone-based 

ovulation confirmation. 
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