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Table 1. Baseline characteristics according to the grade of fatty liver in postmenopausal women.

Variables No. (n=745) Mild (n=310) Moderate (n=174) Severe (n=16) P for trend
Age (years) 58.11£6.6 58.2%6.2 59.3%£5.7 56.9£5.5 0.031
Adiposity index

BMI (kg/mz) 23.612.8 26.3+2.9 27.1£3.1 27.314.0 <0.001

WC (cm) 81.0+7.3 87.5+7.0 89.8+7.4 90.9£8.9 <0.001

Body fat (%) 30.5+5.0 34.614.2 35.1£4.8 35.816.3 <0.001
Blood pressure (mmHg)

Systolic 134.4+19.6 138.5+18.7 142.6+20.9 144.1423.7 <0.001

Diastolic 76.0x11.4 78.5£10.5 80.3%11.1 80.6+9.5 <0.001
Fasting glucose(g/dl) 90.6£14.1 99.8+£26.7 104.7£31.4 102.7£21.6 <0.001
Uric acid (mg/dl) 43+1.0 4.6%1.0 49+1.1 4.4+0.7 <0.001
Liver function (IU/L)

AST 26.2+8.3 27.4%9.3 30.8+12.4 34.1£15.2 <0.001

ALT 21.4%10.1 26.8+16.8 31.9+16.6 34.7+19.7 <0.001

7 -GT* 20.1+£16.6 24.8+15.5 33.2£25.7 34.9+25.0 <0.001
Lipid profile (mg/dl)

Total cholesterol 205.9+34.7 214.7+39.6 218.7+37.1 210.9+38.6 <0.001

Triglyceride* 131.2+75.7 158.3+87.1 194.2+114.4 194.8497.8 <0.001

HDL-cholesterol 56.5+13.1 55.6+12.8 53.9+11.2 52.1£12.5 0.016

LDL-cholesterol 115.3£28.3 122.0£33.2 124.0+31.1 120.4+35.1 0.001
Inflammatory index

WBC (x10°/mm’) 6.1+1.6 6.6+1.8 6.8+1.6 6.7£0.9 <0.001

CRP (mg/dl)* 0.16£0.43 0.21£0.47 0.30+0.74 0.26+0.34 <0.001

Data are mean+SD, BMI: body mass index, WC: waist circumference, AST: aspartate transaminase, ALT: alanine transaminase, 7 -GT:

gamma glutamyl transferase, WBC: white blood cells, CRP: C-reactive protein. *Analyses were done after log-transformation of varibales.
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Table 2. The difference of bone mineral density (BMD) according
to lifestyle factors and adiposity indices.

Variables Number BMD (mg/cmz) P value*
Current smoking
Yes 27 0.793+0.106 0.167
No 1,218 0.829+0.134
Alcohol drinking
Yes 31 0.825+0.145 0.882
No 1,214 0.829+0.134
Regular exercise
Yes 295 0.857+0.141 <0.001
No 950 0.820£0.130
Body mass index’
Normal " T 356 0.800£0.131  <0.001
Overweight | 319 0.828+0.126
Obesity T 570 0.846+0.137
Central obesity !
Yes 884 0.835%0.132 0.013
No 361 0.814£0.136
Body fat=30%
Yes 703 0.834+0.134 0.079
No 542 0.821+0.134

*P-value by t-test or ANOVA. T TMultiple comparion by Tukey's
analysis. §Overweight: 23 <BMI< 25, Obesity: BMI>25 (kg/m’).

! Central obesity: weight circumference =80 cm.
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Normal Mild Moderate Severe

Grade of fatty liver

Figure 1. The difference of bone mineral density (BMD) according
to the grade of fatty liver in postmenopausal women. BMD levels
were significantly different each subjects using an anlysis of
covariance (ANCOVA) analysis, adjusted for age (P<0.01). Unit:
mean+SE.

Table 3. Osteoporosis or spinal fractures and grade of fatty liver in postmenopausal women.

No Mild Moderate Severe P value*
Osteoporosis T
Yes 291 (39.1) 94 (30.3) 55 (31.6) 9 (56.3) 0.009
No 454 (60.9) 216 (69.7) 119 (68.4) 7 (43.7)
Spinal fracture
Yes 30 (17.5) 5 (8.1) 2 (7.1 0 (0.0 0.198
No 141 (82.5) 57 (91.9) 26 (92.9) 2 (100.0)

#Pvalue by x’-test or Fisher exact x -test. TOsteoporosis is classified by T-score<-2.5.

Table 4. Multiple logistic regression for osteoporosis according to the grade of fatty liver in postmenopausal women.

Grade of fatty liver B S.E. P value OR* 95% CI
Mild -0.207 0.166 0.213 0.813 0.587 ~1.126
Moderate " -0.236 0.207 0.255 0.790 0.526~1.185
Severe | 1.294 0.560 0.021 3.646 1.217~10.920

B : parameter estimate, S.E.: standard error, OR: odds ratio, CI: confidence interval, *Odds ratios adjusted for age, body mass index, current

smoking, alcohol drinking and regular exercise. TCompared to normal grade of fatty liver.
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| ABSTRACTS

Relationship between Fatty Liver and Oste-
oporosis in Postmenopausal Women

Kyung Hee Han, M.D., Hee Jeong Choi, M.D., Ph.D., Seung
Hee Hong, M.D., Sang Hwan Kim, M.D., M.P.H.

Department  of Family Medicine, Eulji University Hospital, Eulji
University School of Medicine, Daejeon, Korea

Background: The objective of the current study was to
evaluate the association between fatty liver and oste-
oporosis in Korean postmenopausal women.

Methods: We examined postmenopausal women who
participated in a health screening test from April 2004 to
November 2007. Data about lifestyle and current medical
diseases and medications were collected from medical
records and medical interviews. Body weight, height,
waist circumference and blood pressure were measured.
Bone mineral density (BMD) was measured by dual-
energy X-ray absorptiometry and body composition
analyzer and abdominal ultrasonography were conducted
for each participant.

Results: One thousand two hundred forty-five post-
menopausal women were selected for this study. In
postmenopausal women, the spine BMD levels (g/ cm?)
were significantly different in each subjects with normal
(0.819+ 0.004), mild (0.846+0.007), moderate (0.844+0.009)
and severe (0.779+0.031) fatty liver adjusted for age (P
<0.01). The proportion of osteoporosis were significantly
different in each subjects with normal (39.1%), mild
(30.3%), moderate (31.6%) and severe (56.3%) fatty liver.
A multiple logistic regression analysis was performed to
determine the association between fatty liver and oste-

oporosis after age, body mass index, smoking, alcohol
drinking and regular exercise. In severe fatty liver
compared to the normal subjects of fatty liver, adjusted
odds ratio was 3.6 (95% CI 1.2~10.9).

Conclusion: In severe fatty liver disease, the proportion
of osteoporosis was increased and the bone mineral
density was lower than the normal subjects of fatty liver.
(J Korean Acad Fam Med 2008;29:114-120)

Key words: fatty liver, osteoporosis, bone mineral den-
sity, obesity, menopause
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