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Abstract: Objective: To compare the differences in glucose and lipid metabolism profiles, thyroid hormone levels, 
and reproductive endocrine function between polycystic ovary syndrome (PCOS) patients with and without meta-
bolic syndrome (MS). Methods: This retrospective study included 160 PCOS patients treated in Shanghai Pudong 
New Area People’s Hospital from January 2020 to December 2021. Patients were divided into two groups based on 
whether they had MS: a PCOS group without MS (n=105) and a PCOS group with MS (n=55). Clinical and laboratory 
parameters were compared between the two groups. Results: The prevalence of MS in PCOS patients was 34.38%. 
Compared with the PCOS group, the PCOS+MS group exhibited significantly elevated levels of fasting plasma glu-
cose, 2-hour postprandial glucose, fasting insulin, homeostasis model assessment of insulin resistance, total cho-
lesterol, triglycerides, low-density lipoprotein cholesterol, and thyroid-stimulating hormone (all P<0.05), while high-
density lipoprotein cholesterol levels were significantly decreased (P<0.05). No significant differences were found 
in free triiodothyronine, free thyroxine, or key reproductive hormones (testosterone, estradiol, follicle-stimulating 
hormone, luteinizing hormone) between the groups (all P>0.05). Conclusion: MS is common in PCOS patients and 
is associated with increased glucose and lipid metabolism disorders and elevated TSH, but not with changes in the 
reproductive endocrine profile. Early screening for MS in PCOS patients is recommended to facilitate timely manage-
ment of metabolic and thyroid abnormalities.
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Introduction

Polycystic ovary syndrome (PCOS) is a common 
clinical disorder. Patients with PCOS often pres-
ent with infrequent or absent ovulation and 
polycystic ovary morphology. Many patients are 
overweight or obese and have insulin resis-
tance, which increases the risk of type 2 diabe-
tes. PCOS is a heterogeneous disease with 
diverse clinical manifestations [1, 2]. Clinically, 
it mainly manifests as menstrual irregularities, 
infertility, and amenorrhea, and can also lead 
to insulin resistance (IR), obesity, and lipid 
metabolism abnormalities, thereby increasing 
the risk of type 2 diabetes, metabolic syndrome 
(MS) and cancer [3, 4].

Patients with PCOS and MS often have insulin 
resistance. Insulin resistance not only affects 
glucose metabolism but may also lead to prob-
lems such as hyperandrogenemia and obesity. 
When the body is in a state of insulin resis-
tance, it secretes large amounts of insulin to 
maintain normal blood glucose levels, which 
may lead to changes in the body’s glucose 
metabolism [5, 6]. Research data show that 
patients with the disease studied in this article 
often have abnormal lipid metabolism [7]. Pa- 
tients with PCOS lack normal metabolic capac-
ity, and if left untreated for a long time, it will 
affect their reproductive health. Evidence sug-
gests that improving metabolic abnormalities 
can help improve treatment outcomes in these 

http://www.ajtr.org
https://doi.org/10.62347/OSPS1409


PCOS with/without MS

3323	 Am J Transl Res 2026;18(4):3322-3330

patients [8]. Therefore, clinicians should pay 
attention to the metabolic levels of these 
patients and develop targeted treatment plans 
[9]. Existing research data indicates a close  
link between PCOS and multiple sclerosis. 
Experimental results have shown that genetic 
factors and tissue dysfunction can influence 
both conditions [10]. These studies suggest 
that understanding the mechanisms of action 
of these two diseases can help clinicians treat 
patients with both conditions. Some research-
ers have studied patients with PCOS and mul-
tiple sclerosis who also have cardiovascular 
disease and found that these patients have a 
higher risk of developing diabetes than PCOS 
patients, and their prognosis is often poorer 
[10, 11]. Data suggest that the mechanisms  
of action of these two diseases are similar in 
terms of reproductive endocrine disorders such 
as insulin resistance [12, 13]. Therefore, early 
screening and appropriate treatment of PCOS 
patients with MS can help improve treatment 
outcomes. This study aims to analyze the 
effects of MS on glucose and lipid metabolism 
indicators, thyroid hormone levels, and repro-
ductive endocrine function in patients with 
polycystic ovary syndrome.

Methods and materials

Study subjects

This study was conducted using a retrospective 
analysis method. The cases collected were 
patients with polycystic ovary syndrome who 
received treatment at Shanghai Pudong New 
Area People’s Hospital from January 2020 to 
December 2021. A total of 160 cases were 
included in this study.

This study was conducted in accordance with 
the Declaration of Helsinki. The study has been 
approved by the Ethics Committee of Shanghai 
Pudong New Area People’s Hospital and com-
plies with the relevant regulations and ethical 
guidelines for retrospective studies. Since this 
retrospective study only used deidentified pa- 
tient data and would not cause potential harm 
or impact on patient care, informed consent 
was exempted.

The diagnosis of MS was based on the In- 
ternational Diabetes Federation (IDF) criteria 
(2005) [14]. Central obesity was defined as a 
waist circumference ≥80 cm in Chinese women 

plus any two of the following: fasting blood glu-
cose ≥5.6 mmol/L or a previous diagnosis of 
type 2 diabetes; blood pressure ≥130/85 
mmHg or currently receiving treatment for 
hypertension; high-density lipoprotein choles-
terol (HDL-C) <1.29 mmol/L; triglycerides ≥1.7 
mmol/L.

Inclusion criteria: (1) Based on relevant Chinese 
diagnostic criteria, patients were determined to 
have polycystic ovary syndrome (meeting at 
least two of the Rotterdam criteria: polycy- 
stic ovary morphology, biochemical hyperandr-
ogenemia, and anovulation/ovulation disor-
ders) [15]; (2) Newly diagnosed patients who 
had not previously received treatment for PCOS 
or metabolic disorders; (3) Complete clinical 
and laboratory data, including baseline demo-
graphic data, glucose and lipid profiles, thy- 
roid hormones, and reproductive hormones. 
Exclusion criteria: (1) Based on clinical diagno-
sis and medication records, the patient had 
thyroid disease (hypothyroidism, hyperthyroid-
ism, thyroiditis) or was currently using thyroid 
medications (e.g., levothyroxine). (2) Laboratory 
and imaging examinations confirmed severe 
organ dysfunction (hepatic, renal, or cardiovas-
cular failure). (3) Clinical and pathological ex- 
aminations diagnosed the patient with other 
endocrine disorders (Cushing’s syndrome, hy- 
perprolactinemia) or malignant tumors. (4) The 
patient had recently used hormone therapy 
(such as oral contraceptives, glucocorticoids) 
within 3 months prior to enrollment.

Based on whether they had MS, the 160 pa- 
tients were divided into a PCOS group without 
MS (n=105) and a PCOS group with MS (n=55). 
This study was approved by the hospital ethics 
committee. This study used an observational 
design, dividing patients into two groups based 
on the presence or absence of metabolic syn-
drome. No external control group was set up 
because the main comparison was between 
PCOS patients with and without metabolic 
syndrome.

Data collection

Blood samples were collected from patients 
during the follicular phase, between 8:00 AM 
and 10:00 AM. For amenorrhea women, sam-
ples could be collected at any time after con-
firming no pregnancy; for normal women, sam-
ples were collected on days 2 to 5 of the 
menstrual cycle.
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Collected blood samples were centrifuged at 
4°C, 3000×g for 10 minutes. The serum was 
separated and stored at -80°C.

Glucose and lipid metabolism indicators: Fa- 
sting plasma glucose (FPG) and 2-hour post-
prandial glucose (2h PG) were measured us- 
ing the glucose oxidase method (Roche Co- 
bas 8000, Roche Diagnostics, Mannheim, Ger- 
many). Intra-assay and inter-assay coefficients 
of variation (CV) were <2.5% and <3.0%, res- 
pectively. Fasting insulin (FINS) was quanti- 
tatively analyzed using electrochemilumines-
cence immunoassay (Elecsys insulin assay, 
Roche Diagnostics).

Lipid profile: After patient serum samples were 
collected, the concentrations of total choles-
terol (TC), triglycerides (TG), HDL-C, and low-
density lipoprotein cholesterol (LDL-C) were 
measured. Biochemical kits capable of detect-
ing these indicators were selected, and serum 
samples were analyzed using a biochemical 
analyzer.

Thyroid hormones and reproductive hormones: 
Free triiodothyronine (FT3), free thyroxine (FT4), 
and thyroid-stimulating hormone (TSH) were 
detected using a chemical method kit manu-
factured by Siemens, Germany. The intra-assay 
CVs for these three indicators were 3.2%, 2.8%, 
and 2.5%, respectively. Our laboratory’s normal 
reference ranges are: FT3 2.3-4.2 pg/mL, FT4 
0.89-1.76 ng/dL, and TSH 0.55-4.78 mU/L. 
When measuring testosterone (T), estradiol 
(E2), follicle-stimulating hormone (FSH), and 
luteinizing hormone (LH) in this experiment, the 
international reference standard (World Heal- 
th Organization (WHO) FSH/LH standard) was 
used. Reproductive hormone testing was per-
formed in the early follicular phase (days 2-5 of 
the menstrual cycle). For amenorrhea women, 
testing was performed after excluding pregn- 
ancy.

Missing data (primary outcome measure n=0) 
were excluded from the analysis; no imputation 
was performed.

Statistical analysis

Statistical analysis was performed after da- 
ta collection. For continuous variables, the 
Shapiro-Wilk test was used to assess their nor-
mality. Normally distributed data were express- 
ed as mean ± standard deviation and com-
pared using an independent samples t-test; 

non-normally distributed data were expressed 
as median (interquartile range) and compared 
using a Mann-Whitney U test. Categorical data 
were expressed as frequency (%) and com-
pared using a chi-square test. The effect size 
(Cohen’s d) of the primary outcome measure 
was calculated. This study used binary logistic 
regression analysis to explore independent risk 
factors associated with MS in the PCOS popula-
tion. A two-sided P<0.05 was considered statis-
tically significant.

Results

Comparison of demographic data

In this study, there were 55 patients in the 
PCOS with MS group and 105 patients in the 
PCOS group. The basic information of the two 
groups was compared and analyzed. The re- 
sults showed no significant differences be- 
tween the two groups in terms of smoking his-
tory, education level, age, etc. (all P>0.05). See 
Table 1.

Comparison of clinical characteristics

There were no significant differences observed 
in body mass index, duration of PCOS, or men-
strual cycle length between the two groups (all 
P>0.05). Waist circumference, systolic blood 
pressure, heart rate, and diastolic blood pres-
sure were significantly higher in the PCOS with 
MS group (all P<0.05). See Table 2.

Comparison of glucose metabolism indicators

The levels of FPG, 2h PG, FINS, and HOMA-IR 
were significantly higher in the PCOS with MS 
group than those in the PCOS group. The re- 
sults for the former were 5.18±0.45 mmol/L, 
9.23±2.37 mmol/L, 17.52±6.34 μU/mL, and 
5.38±1.07, respectively, while those for the  
latter were 4.39±0.26 mmol/L, 6.58±1.24 
mmol/L, 10.38±4.96 μU/mL, and 3.35±0.50, 
respectively. The differences were statistically 
significant (P<0.05). See Figure 1 and Table 3 
for details.

Comparison of lipid metabolism indicators

Compared with the PCOS group alone, the 
PCOS with MS group had significantly higher 
levels of TC, TG, and LDL-C (all P<0.05). In terms 
of HDL-C, the level in the PCOS with MS group 
was significantly lower than that in the PCOS 
group (P<0.05) (Table 4).
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Comparison of thyroid hormone levels

Compared with the PCOS group, there were no 
significant differences in FT3 and FT4 levels 
between the groups (P>0.05). Comparing the 
TSH levels, the latter was significantly higher 
than the former (P<0.05). See Figure 2.

Comparison of reproductive endocrine func-
tion indicators

Compared with the PCOS group, there were  
no significant differences in serum testoster-
one, E2, FSH or LH levels between the gr- 
oups (all P>0.05, Table 5), indicating no MS- 

Table 1. Comparison of demographic data 

Demographic Data Simple PCOS 
group (n=105)

PCOS+MS 
group (n=55) t/χ2 P

Age (years) 28.41±4.07 28.38±4.63 0.041 0.967
Ethnicity (Han/Other) [n (%)] 96 (91.43) 52 (94.5) 0.156 0.693
Educational level (high school or below/junior college or above) [n (%)] 45 (42.9) 30 (54.55) 1.980 0.159
Residence (Urban/Rural) 68 (64.8) 30 (54.5) 1.587 0.208
Smoking history [n (%)] 8 (7.6) 8 (14.55) 1.924 0.165
Drinking history [n (%)] 15 (14.3) 13 (23.6) 2.186 0.139
Previous Pregnancy [n (%)] 38 (36.2%) 15 (27.3%) 1.296 0.255

Table 2. Comparison of clinical characteristics

Clinical Data Simple PCOS 
group (n=105)

PCOS+MS 
group (n=55) t P Cohen’s d 95% CI

Body mass index (kg/m2) 24.33±3.72 24.10±4.05 0.363 0.717 - -
Waist Circumference (cm) 78.29±6.54 90.12±7.86 10.128 <0.001 1.62 (1.24, 2.00)
Systolic Blood Pressure (mmHg) 118.52±10.27 132.85±11.53 8.033 <0.001 1.29 (0.94, 1.64)
Heart Rate (beats/min) 72.47±8.12 76.84±9.33 3.070 0.003 0.49 (0.17, 0.81)
Diastolic Blood Pressure (mmHg) 75.36±7.83 84.62±8.94 6.763 <0.001 1.08 (0.74, 1.42)
Duration of PCOS (months) 16.82±4.20 17.17±4.63 0.485 0.629 - -
Menstrual Cycle Length (days) 45.64±11.36 48.49±12.72 1.444 0.151 - -
Note: PCOS: polycystic ovary syndrome. Data are presented as mean ± SD and compared using independent samples t-test, 
unless otherwise noted. Cohen’s d effect sizes were interpreted as small (≥0.2), medium (≥0.5), and large (≥0.8).

Figure 1. Comparison of glucose metabolism indexes between the two groups. A: FPG (mmol/L); B: 2h PG (mmol/L); 
C: FINS (μU/ml); D: HOMA-IR. Note: FPG: fasting plasma glucose; 2h PG: 2-hour postprandial glucose; FINS: fasting 
insulin; HOMA-IR: homeostatic model assessment of insulin resistance. ***: P<0.001.
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associated changes in reproductive hormone 
profiles.

Logistic regression analysis

The logistic regression analysis identified sev-
eral significant predictors for MS in patients 
with PCOS (Table 6). Increased waist circumfer-
ence, HOMA-IR scores, TG levels, TSH levels 
and lower HDL-C levels were associated with an 
increased risk of MS among PCOS patients (all 
P<0.05).

Discussion

PCOS has a certain incidence rate among 
women. It can occur when women experience 

mones. It can be considered that MS is a modi-
fying factor that leads to endocrine and glucose 
metabolism abnormalities in PCOS patients.

The study data showed a close relationship 
between the presence of MS and abnormal glu-
cose metabolism levels in the disease studied 
in this paper. These patients often have high 
fasting blood glucose and high FINS levels. This 
indicates that insulin resistance is a common 
feature of the two diseases [16, 17]. We ob- 
served significantly elevated HOMA-IR and 
FINS levels in the PCOS with MS group , further 
supporting the previous finding that insulin 
resistance synergistically worsens when these 
conditions coexist [18]. Notably, the Cohen’s 

Table 3. Cohen’s d value of glucose metabolism indicators
Indicator PCOS+MS group vs. PCOS group alone Cohen’s d 95% CI
FPG (mmol/L) 5.18±0.45 vs. 4.39±0.26 2.34 (1.82, 2.86)
2h PG (mmol/L) 9.23±2.37 vs. 6.58±1.24 1.68 (1.21, 2.15)
FINS (μU/ml) 17.52±6.3 vs. 10.38±4.96 1.42 (0.98, 1.86)
HOMA-IR 5.38±1.07 vs. 3.35±0.50 3.12 (2.45, 3.79)
Note: FPG: fasting plasma glucose; 2h PG: 2-hour postprandial glucose; FINS: fasting insulin; HOMA-IR: homeostatic model as-
sessment of insulin resistance. Cohen’s d effect sizes were interpreted as small (≥0.2), medium (≥0.5), and large (≥0.8).

Table 4. Comparison of lipid metabolism indicators
Lipid metabolism indexes Simple PCOS group (n=105) PCOS+MS group (n=55) t P
TC (mmol/L) 4.84±0.91 5.23±1.19 2.169 0.033
TG (mmol/L) 1.32±0.31 2.26±0.56 11.574 <0.001
HDL-C (mmol/L) 1.52±0.29 1.30±0.34 4.247 <0.001
LDL-C (mmol/L) 2.49±0.25 3.06±0.34 11.032 <0.001
Note: TC: total cholesterol; TG: triglycerides; HDL-C: high-density lipoprotein cholesterol; LDL-C: low-density lipoprotein choles-
terol.

Figure 2. Comparison of thyroid hormone levels. A: FT3 (pg/ml); B: FT4 (pg/
ml); C: TSH (mU/L). Note: FT3: free triiodothyronine; FT4: free thyroxine; 
TSH: hypersensitive thyrotropin; ns: no significant difference; ***: P<0.001.

endocrine disorders due to var-
ious reasons. This condition 
can lead to other metabolic-
related syndromes, resulting  
in a unique symptom state. 
Without effective intervention, 
it can lead to cardiometabolic 
abnormalities. This study in- 
vestigated changes in meta-
bolic and endocrine levels in 
patients with PCOS and MS. 
The results indicated that pa- 
tients in this study exhibited 
abnormalities in glucose me- 
tabolism and blood lipid levels, 
as well as abnormalities in 
TSH, but no significant abnor-
malities in reproductive hor-
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coefficient for HOMA-IR was 3.12, indicating  
a large effect size and underscoring that MS 
substantially exacerbates insulin resistance in 
PCOS patients, potentially leading to glucose 
and lipid metabolism disorders and long-term 
metabolic risks. Clinical evidence suggests that 
insulin resistance is a hallmark of metabolic 
syndrome, which leads to a vicious cycle [18]. 
Consequently, to improve this condition, the 
pancreas begins to secrete insulin, which can 
lead to hyperinsulinemia [19]. When this condi-
tion occurs, it stimulates the ovaries to produce 
related hormones, resulting in PCOS and an 
inability to maintain normal endocrine levels 
[20]. In this case, we find that patients’ glucose 
metabolism also changes, thus leading to a 
higher incidence of diabetes in these patients 
compared to other types.

We studied and analyzed these cases to iden-
tify patients with two comorbidities who had 
poor lipid metabolism. When we tested the lipid 
levels of these patients, we found that their 
lipid profiles were poor. Abnormal lipid levels 
increase the risk of atherosclerosis. Data show 
that women with abnormal lipid levels have a 
higher risk of PCOS than women with normal 
lipid levels, and abnormal androgen levels  
also increase their risk of the disease [21]. 
Androgens can regulate lipid levels in athero-
sclerosis and significantly increase total cho-
lesterol levels, increasing the incidence of car-
diovascular disease. This observation is con- 
sistent with the study by Olejarz et al., who 

emphasized that endocrine disorders, including 
PCOS, are associated with specific lipoprotein 
changes that promote the development of ath-
erosclerosis [22]. When metabolic syndrome is 
present, it can trigger other pathological chang-
es in the body. In these cases, the body cannot 
metabolize fat properly, which may lead to an 
imbalance in the secretion of adipokines [23]. 
High levels of pro-inflammatory cytokines in the 
body can negatively affect hepatic lipid metab-
olism, leading to increased LDL-C and decrea- 
sed HDL-C levels [24]. This mechanism, known 
as the “vicious cycle of metabolic inflamma-
tion”, prevents the body from metabolizing lip-
ids properly. Therefore, patients with the dis-
ease studied in this paper have a higher risk of 
cardiovascular disease. Our observation of dys-
lipidemia in PCOS patients with MS is support-
ed by previous studies that showed similar lipid 
abnormality patterns in the context of meta-
bolic inflammation [25].

Logistic regression analysis identified several 
independent risk factors for MS in PCOS pa- 
tients. The highest odds ratio was for elevated 
triglycerides, suggesting that hypertriglyceride-
mia may be a core driver of MS in this popula-
tion. Increased waist circumference, higher 
HOMA-IR, lower HDL-C, and elevated TSH were 
also significantly associated with MS risk, high-
lighting the interrelationships between obesity, 
insulin resistance, dyslipidemia, and thyroid 
dysfunction in the pathogenesis of MS among 
PCOS patients.

Table 5. Comparison of reproductive endocrine function indicators
Reproductive endocrine function indexes Simple PCOS group (n=105) PCOS+MS group (n=55) t P
T (nmol/L) 1.55±0.41 1.63±0.55 0.961 0.339
E2 (pmol/L) 151.46±85.12 173.84±91.26 1.541 0.125
FSH (IU/L) 6.56±1.15 6.73±1.82 0.619 0.538
LH (IU/L) 10.15±3.78 9.86±3.15 0.486 0.628
Note: T: testosterone; E2: estradiol; FSH: follicle-stimulating hormone; LH: luteinizing hormone.

Table 6. Logistic regression analysis of risk factors for MS in PCOS patients
Variable β SE Wald OR (95% CI) P
Waist Circumference (cm) 0.352 0.118 10.122 1.426 (1.157-1.766) 0.001
HOMA-IR 1.245 0.301 17.123 3.472 (1.925-6.262) <0.001
TG (mmol/L) 2.104 0.456 21.294 8.192 (3.351-20.023) <0.001
HDL-C (mmol/L) -1.893 0.521 13.201 0.151 (0.054-0.419) <0.001
TSH (mU/L) 0.876 0.287 9.312 2.401 (1.367-4.217) 0.002
Note: HOMA-IR: homeostatic model assessment of insulin resistance; TG: triglycerides; HDL-C: high-density lipoprotein choles-
terol; TSH: thyroid-stimulating hormone.
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The observed association between elevated 
TSH and MS in PCOS patients may involve mul-
tiple interrelated mechanisms. Chronic low-
grade inflammation is a common feature of 
PCOS and MS. It may impair thyroid hormone 
signaling through cytokines such as interleu-
kin-6 and tumor necrosis factor-α, which alter 
deiodinase activity and pituitary feedback. In 
addition, insulin resistance may dysregulate 
the hypothalamic-pituitary-thyroid axis, further 
elevating TSH levels. These pathways suggest 
that metabolic inflammation and hormonal 
cross-actions contribute to thyroid dysfunction 
in this population, warranting further molecu-
lar-level investigation. Our results are consis-
tent with those of Dai et al., who reported that 
subclinical hypothyroidism in PCOS patients is 
associated with metabolic abnormalities, sug-
gesting a bidirectional relationship between the 
two [26]. This effect may be achieved through 
multiple processes, such as metabolic abnor-
malities. Inflammatory factors in the body, such 
as interleukin-6, can affect the thyroid gland, 
causing thyroid hormone conversion. This fac-
tor also regulates pituitary feedback [27, 28]. 
When the body is in a state of insulin resis-
tance, it affects the secretion of thyroid hor-
mones, leading to thyroid axis dysregulation, 
which in turn affects the body’s metabolic lev-
els. Roos et al. proposed a similar mechanism, 
finding that even in people with normal thyroid 
function, the thyroid function is associated with 
components of metabolic syndrome, suggest-
ing a close interaction between the two [29, 
30].

Analysis of the results of this study reveals that 
there are differences in metabolic levels and 
thyroid-stimulating hormone levels among dif-
ferent groups of samples. Comparison of hor-
mones such as estradiol and testosterone 
showed that there were no significant differ-
ences in these indicators among different 
groups of samples. It can be concluded that for 
the disease studied in this study, the presence 
of MS does not significantly affect its sex hor-
mones and does not cause significant abnor-
malities in hormone secretion levels. The re- 
sults of this study have certain significance for 
clinical work, indicating that MS does not sig-
nificantly interfere with the secretion level of 
sex hormones in the body, but it does signifi-
cantly interfere with the secretion level of thy-
roid hormones [31]. This finding is consistent 
with the meta-analysis results of Zhou et al., 

which concluded that metabolic syndrome 
does not significantly change the sex hormone 
levels in PCOS patients, but may affect repro-
ductive function through other pathways [32]. 
When analyzing this issue, starting from the 
physiological background helps us to carry out 
research. For women, MS can have a certain 
impact on their reproductive health. When 
women suffer from this disease, ovarian func-
tion will be affected, and in severe cases, it  
will also affect pregnancy outcomes. MS may 
affect women’s reproductive health through 
factors other than regulating serum hormone 
levels, such as changing follicular fluid com- 
position and inducing ovarian inflammation. 
These changes cannot be reflected by detect-
ing serum hormone levels [33]. It can be argued 
that normal hormone levels in female patients 
do not necessarily mean normal reproductive 
function.

This study has limitations. The sample size of 
160 patients selected in this study is relatively 
small, which may lead to bias in the results. 
Therefore, it is necessary to expand the sample 
size and clarify whether there are differences 
between different patient groups. Small sam-
ple size may result in the analysis results not 
representing rare phenotypes, which may make 
the conclusions of this study lack universality. 
Future studies will include factors such as geo-
graphical location and ethnicity to analyze their 
impact on the content of this study. This study 
used a cross-sectional research method and 
lacked longitudinal data, making it difficult to 
determine whether there is a causal relation-
ship between different factors. Future studies 
will consider using a multicenter research me- 
thod, including a larger sample size and more 
analytical factors, and exploring disease pro-
gression and causal relationships through lon-
gitudinal design. When evaluating the results, 
drug strategies and lifestyle indicators should 
be included to determine whether they can 
improve the patient’s condition. Furthermore, 
although we used logistic regression analysis 
to identify factors associated with MS in pa- 
tients with PCOS, this study did not consider 
several potential confounding factors, including 
genetic polymorphisms related to insulin resis-
tance, dietary patterns, physical activity levels, 
and body fat distribution patterns. Future pro-
spective studies should incorporate these vari-
ables to better elucidate the independent role 
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of elevated TSH in metabolic syndrome in PCOS 
patients.

Conclusion

Patients with PCOS have a higher risk of  
MS, which may lead to various clinical manifes-
tations, including dyslipidemia and insulin 
resistance. These patients often have thyroid 
dysfunction but normal reproductive hormone 
levels. This study suggests that early screening 
and effective interventions in these patients 
can improve their endocrine and metabolic  
levels. Clinicians can employ various scientifi-
cally sound intervention strategies, including 
pharmacological and lifestyle interventions as 
needed, to maintain stable metabolic levels, 
reduce the probability of developing diabetes, 
and decrease the incidence of cardiovascular 
disease. Future research should explore target-
ed therapies (e.g., GLP-1 analogs and selenium 
supplementation) to address thyroid dysfunc-
tion associated with MS in PCOS patients.
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