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Objective: We performed a study of the relationship between thigh circumference and serum lipids.

Methods: A total of 314,842 Korean men and women aged 30 to 79 enrolled in the Korea Medical Institute for medical
examination between February 2010 and December 2011 were included. Multiple logistic regression analysis was performed
to examine the association of thigh circumference with various lipid profiles after adjustment for age, body mass index
(BMI), waist circumference, smoking, and exercise.

Results: The average age of study participants was 42.3 years (42.6 years in men and 41.9 years in women). The mean
thigh circumference was 53.2 cm (54.3 cm in men and 51.5 ¢cm in women). Thigh circumference was positively correlated
with BMI and waist circumference in both men and women. Before adjusting for BMI and waist circumference, thigh
circumference was also positively correlated with total cholesterol, triglyceride, high-density lipoprotein (HDL) cholesterol,
non-HDL cholesterol, and triglyceride / HDL cholesterol ratio. However, after adjusting for those two variables, the positive
correlations became almost disappeared and showed opposite direction indicating that BMI and waist circumference were
qualitative confounding variables.

Conclusions: A small thigh circumference was associated with increasing levels of lipid profiles including triglyceride and
decreasing level of HDL cholesterol. Through additional researches, establishment of causality is necessary.
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Table 1. General characteristics of the study population

Men Women
(N=199,224) (N=115,618)
Variables MeanSD MeanSD
Age (years) 42.619.0 419498
Body mass index (kg/m?) 24.5+3.0 222432
Waist circumference (cm) 84.5+7.7 73.9+8.3
Thigh circumference (cm) 54349 51.5¢#4.8
Total cholesterol (mg/dL) 197.8£33.9 188.5£33.2
LDL cholesterol (mg/dL) 116.1£30.4 108.3+29.2
TG (mg/dL) 159.1£111.0 97.0161.2
HDL cholesterol (mg/dL) 51.2+11.4 60.9+13.0
Non-HDL cholesterol (mg/dL) 146.7£34.5 127.6%£33.1
TG/HDL cholesterol ratio 3.41£3.0 1.8£1.5
Systolic blood pressure (mmHg) 122.0£12.3 112.4+13.2
Diastolic blood pressure (mmHg) 75.249.5 69.319.3
Fasting serum glucose (mg/dL) 96.4+20.3 91.1+14.9
Conditions
Exercise (no) (%) 254 445
Current smoker (yes) (%) 431 35
Alcohol drinking (yes) (%) 87.3 57.9
Family history of diabetes (yes) (%) 10.4 12.0
Medication history of dyslipidemia (yes) (%) 0.77 0.59

SD: standard deviation, LDL: low-density lipoprotein, HDL:
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Table 2. Correlation coefficients (2 values) for thigh circumference with various variables among men and women

Men Women
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Thigh (cm)  Thigh (cm)  Thigh (cm) Thigh (cm)  Thigh (cm) Thigh (cm)

Body mass index (kg/m?) 0.70 (£.001) 0.69 (.001)

Waist circumference (cm) 0.67 (<.001) 0.18 (<.001) 0.60 (£.001) 0.08 (£.001)
Total cholesterol (mg/dL) 0.13 (<.001) -0.01 (£.001) -0.02 (£.001) 0.10 (£.001) -0.01 (0.1003) -0.01 (0.0053)
LDL cholesterol (mg/dL) 0.11 (<.001) 0.02 (<.001) 0.02 (£.001) 0.12 (K.001) -0.01 (0.101) -0.01 (0.014)
Triglyceride (mg/dL) 0.17 (<.001) -0.06 (£.001) -0.08 (<.001) 0.13 (<.001) -0.08 (<.001) -0.10 (£.001)
HDL cholesterol (mg/dL) -0.19 (<.001) 0.01 (0.0002) 0.02 (£.001) -0.12 (£.001) 0.07 (<.001) 0.07 (£.001)
Non HDL cholesterol (mg/dL) 0.19 (<.001) -0.01 (£.001) -0.03 (£.001) 0.16 (<.001) -0.03 (£.001) -0.04 (£.001)
TG/HDL cholesterol ratio 0.17 (<.001) -0.05 (£.001) -0.07 (£.001) 0.13 (<.001) -0.09 (£.001) -0.10 (£.001)
Systolic blood pressure (mmHg) 0.17 (<.001) -0.05 (.001) -0.06 (<.001) 0.18 (<.001) -0.03 (£.001) -0.03 (£.001)
Fasting serum glucose (mg/dL) 0.07 (<.001) -0.06 (<.001) -0.07 (<.001) 0.10 (<.001) -0.06 (<.001) -0.06 (£.001)
Model 1: adjusted for age.
Model 2: adjusted for age, and body mass index.
Model 2: adjusted for age, body mass index, and waist circumference.
LDL: low-density lipoprotein, HDL: high-density lipoprotein
Table 3. Difference in serum lipids, according to thigh circumference, among men

. . Total LDL HDL . . Non-HDL
circcir::wzlgrs;czhl(gc?n) cholesterol cholesterol cholesterol TrI?T:éC/ZTde cholesterol TG/HDL ratio
mg/dL mag/dL mag/dL ma/dL

2.5 (<45) -2.05 (.0002) -6.12 (€.0001) 1.14 (<.0001) 19.07 (<.0001) -3.19 (<.0001) 0.47 (£.0001)
5 (45-<47) -0.65 (.1545) -3.43 (<.0001) 0.83 (<.0001) 12.58 (<.0001) -1.49 (.0011) 0.28 (<.0001)
10 (47-<K48) -0.66 ((1760) -3.04 (<.0001) 0.66 (<.0001) 11.43 (<.0001) -1.32 (.0065) 0.24 (£.0001)

5 (48-<51) 0.21 (.3708) -1.31 (<.0001) 0.39 (<.0001) 7.20 (<.0001) -0.18 (.4511) 0.15 (<.0001)

0 (51-<57) 0.00 0.00 0.00 0.00 0.00 0.00

5 (57-<60) -0.98 (<.0001) -0.02 (.9315) 0.38 (<.0001) -8.00 (<.0001) -1.36 (<.0001) -0.19 (£.0001)

0 (60-<62) -2.36 (<.0001) -0.54 (.0657) 0.82 (£.0001) -15.00 (<.0001) -3.18 (<.0001) -0.35 (£.0001)
95 (62-<64) -3.56 (<.0001) -1.17 (.0029) 1.41 (<.0001) -21.58 (<.0001) -4.98 (<.0001) -5.10 (£.0001)
97.5 (>=65) -5.71 (€.0001) -1.98 (£.0001) 2.56 (£.0001) -35.17 (<.0001) -8.26 (<.0001) -0.84 (£.0001)

The reference category was a thigh circumference of 51 to <57 cm.
All differences were adjusted for age, smoking, exercise, family history of diabetes, body mass index and waist circumference.
LDL: low-density lipoprotein, HDL: high-density lipoprotein
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Table 4. Difference in serum lipids, according to thigh circumference,

among women

Centile of thigh et LDL HDL Triglyceride MeITHADIL .

circumference (cm) cholesterol cholesterol cholesterol — cholesterol TG/HDL ratio
mg/dL mg/dL mg/dL mg/dL

5 (<43) 2.01 (.0026) 1.22 (.0382) -2.02 (<.0001) 15.96 (<.0001) 4.04 (<.0001) 0.42 (<.0001)
5 (43-<44) 0.60 (.4311) 0.31 (6444) -1.96 (<.0001) 11.70 (<.0001) 2.56 (.0004) 0.31 (<.0001)
10 (44-<46) 0.88 (.0333) 0.49 (.11759) -1.26 (<.0001) 8.91 (<.0001) 2.14 (<.0001) 0.23 (£.0001)

5 (46-<48) 0.54 (.0853) 0.36 (.1932) -0.91 (<.0001) 5.72 (£<.0001) 1.45 (<.0001) 0.15 (£.0001)

0 (48-<54) 0.00 0.00 0.00 0.00 0.00 0.00

5 (54-<57) -0.17 (.5396)  0.01 (.9670) 0.94 (<.0001) -6.09 (£.0001) -1.11 (<.0001) -0.16 (£.0001)

0 (57-<59) -0.43 (.2882) -0.24 (.4988) 1.60 (<.0001) -9.57 (<.0001) -2.03 (£.0001) -0.25 (£.0001)

5 (59-<61) 0.09 (.8604) -0.18 (.6925) 2.20 (<.0001) -10.32 (£.0001) -2.10 (£.0001) -0.28 (<£.0001)
z97.5 (>=61) -0.58 ((2971) -1.23 (.0125) 3.68 (<.0001) -16.44 (<.0001) -4.26 (<.0001) -0.44 (£.0001)

The reference category was a thigh circumference of 48 to <54 cm.
All differences were adjusted for age, smoking, exercise, family history of diabetes, body mass index and waist circumference.

LDL: low-density lipoprotein, HDL: high-density lipoprotein
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