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The Influence of BMI on Clinical and Metabolic Characteristics in Patients with
Polycystic Ovary Syndrome
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Young Sik Choi, Byung Seok Lee, Ki Hyun Park, Dong Je Cho

Department of Obstetrics and Gynecology, Yonsei University College of Medicine, Seoul, Korea

Objectives: The aim of this study was to investigate the influence of body mass index (BMI) on clinical and meta-
bolic characteristics in patients with polycystic ovary syndrome (PCOS).

Methods: A total of 67 patients with PCOS were included in this study. Study subjects were divided into two groups
according to BMI: women with BMI >23 kg/m” (overweight/obese group, n=24) vs. women with BMI <23 kg/m’
(normal-weight group, n=43). We compared clinical and metabolic characteristics including waist-to-hip ratio, serum
lipid profiles, homeostatic model assessment of insulin resistance (HOMA-IR), fasting serum glucose/insulin ratio,
postprandial 2 hours (PP2) serum insulin levels, total testosterone, sex hormone-binding globulin (SHBG), high-sensi-
tivity C-reactive protein (hs-CRP) and homocysteine levels between the two groups, which were statistically analyzed
using Mann-Whitney U test or Fisher’s exact test, where appropriate.

Results: The overweight/obese group has a lower serum SHBG level (37.231£26.74 vs. 66.421+40.16 nmol/l, P=
0.004) and a higher free androgen index (5.83%3.85 vs. 3.57£2.30, P=0.002) than the normal-weight group. Fasting
insulin (17.13+8.8 vs. 7.15£4.41 WIU/ml, P<0.001), PP2 insulin (76.81£43.66 vs. 47.98+£49.77 ulU/ml, P=0.022)
and the HOMA-IR (3.65£1.74 vs. 1.48%+1.02, P<0.001) are significantly higher and fasting glucose/insulin ratio
(6.591£4.84 vs. 15.18+£7.48, P<0.001) are significantly lower in the overweight/obese group compared to those of
the normal weight group. Serum triglyceride (125.00£105.34 vs. 77.56+41.69 mg/dl, P=0.036) and hs-CRP levels
(3.531£4.23 vs. 0.85%£0.70 mg/l, P=0.008) are significantly higher in the overweight/obese group.

Conclusion: The overweight and obese women with PCOS are more closely related to hyperandrogenism, insulin re-
sistance and chronic inflammation. These findings may indicate that they have an increased risk of metabolic and

cardiovascular diseases.
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Table 1. Clinical characteristics between overweight/obese and normal-weight women with polycystic ovary

syndrome
Overweight/obese (n=24) Normal-weight (n=43) P value
Age (years) 25.5415.94 24.6315.02 0.506
Weight (kg) 75.0419.34 52.2916.61 <0.001*
Height (m) 1.55+31.73 1.57+25.61 0.856
BMI (kg/mz) 28.94+3.56 20.07£1.91 <0.001*
Waist (cm) 95.47+7.10 73.3617.35 <0.001*
Hip (cm) 108.73+5.97 93.17t4.16 <0.001*
Waist-to-hip ratio 0.88+0.04 0.79%0.06 <0.001*
Right ovarian volume (cm) 4.98+5.26 6.31£6.55 0.393
Left ovarian volume (cm’) 4.69+4.47 6.9416.74 0.140
LH (mIU/mL) 7.0314.65 8.10£5.10 0.388
FSH (mIU/mL) 6.14+4.68 4.84+1.57 0.105
LH/FSH ratio 1.33+0.99 1.61+0.87 0.214
Estradiol (pg/mL) 28.13124.77 41.78+55.69 0.293
Total testosterone (ng/dL) 46.061£18.29 57.03£29.80 0.098
SHBG (nmol/L) 37.23126.74 66.42140.16 0.002*
FAI (%) 5.83+3.85 3.57+2.30 0.004*
DHEAS (ug/mL) 161.12+112.85 168.32+88.31 0.771
17-OHP (ng/mL) 0.99+0.78 1.1240.72 0.501
Ferriman & Gallwey score 8.09+4.44 5.8814.69 0.119
Anovulation (%)
Oligomenorrhea 38.1 61.9 0.242
Amenorrhea 54.1 59

BMI, body mass index; LH, luteinizing hormone; FSH, follicle stimulating hormone; SHBG, sex hormone-binding
globulin; FAI, free androgen index; DHEAS, dehydroepiandrosterone sulfate; 17-OHP, 17 hydroxyprogesterone Values
are represented as meanztstandard deviation. *significantly different between groups (P<0.05).

Table 2. Metabolic characteristics between overweight/obese and normal-weight women with polycystic ovary

syndrome

Overweight/obese (n=24) Normal-weight (n=43) P value
Fasting glucose (mg/dL) 86.131+20.51 85.8416.41 0.937
Postprandial 2hr glucose (mg/dL) 110.251+42.89 95.92+22.22 0.141
Fasting insulin (uIU/mL) 17.13£8.77 7.15+4.41 <0.001*
Postprandial 2hr insulin (uIU/mL) 76.81143.66 47.98+49.77 0.022*
Fasting glucose/insulin ratio 6.5914.84 15.18+7.48 <0.001*
HOMA-IR 3.65t1.74 1.48+1.02 <0.001*
Total cholesterol (mg/dL) 175.00£51.49 166.59+43.96 0.478
Triglyceride (mg/dL) 125.00+£105.34 77.56141.69 0.036*
LDL-C (mg/dL) 106.73£37.44 92.35+30.17 0.090
HDL-C (mg/dL) 53.12+24.84 57.61£17.97 0.394
Homocysteine (umol/L) 11.40+2.43 11.08+2.53 0.620
hs-CRP (mg/L) 3.53+4.23 0.85+0.70 0.008*
Metabolic syndrome (%) 20.83 2.33 0.003*

HOMA-IR, HOMA-IR index; LDL-C, low-density lipoprotein cholesterol; HDL-C, high-density lipoprotein cholesterol;
hs-CRP, high-sensitivity C-reactive protein Values are represented as meantstandard deviation. *significantly different
between groups (P<0.05).
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Fig. 1. The correlation of serum high sensitivity C-reactive protein with body mass index, free androgen index
and homeostasis model assessment-insulin resistance.
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