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Abstract: Objective To investigate the changes and relationship between fatty liver and bone mineral density. Methods A
total of 1014 healthy screen people who had B-ultrasound examination and BMD measurement in our hospital in 2013 were selected.
According to B-ultrasound standard of fatty liver, 469 cases were divided to fatty liver group, including 370 males and 99 females,
and 549 cases were divided to non-fatty liver group, including 307 males and 242 females. According to BMI, 465 cases were
divided to obese group (BMI=25 kg/ m’), including 345 males and 120 females, and 549 cases were divided to non-obese group
(BMI <25 kg/ m’), including 307 males and 242 females. They were 20 — 85 years old, with an average of 49. 8 years old. Fatty
liver and non-fatty liver group, obese and non-obese group were divided by gender and every 10-year-old of age. BMD and BMI of
each group were calculated. Data were processed and analyzed with SPSS 19. O software. The measurement data were represented as
x +s. The correlation between the two variables was performed using Pearson correlation analysis. Data between the two groups
were compared with independent sample t-test, and P <0. 05 represented the difference was statistically significant. Results The
BMD in fatty liver was higher than that in non-fatty liver group of 40 — 60 — year-old males and 40 — 70 — year-old females (P <

0.05), and the boss lose in fatty liver was lower than that in non-fatty liver group. BMI in fatty liver was higher than that in non—
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fatty liver group of 20 — 70 — year-old males and 30 — 70 — year-old females (P <0.05). Pearson correlation analysis showed that

fatty liver was positively and linearly correlated with obesity (P <0.0001), with statistical significance. BMD in obese group was

higher than that in non-obese group of 20 —60 — year-old males and 40 — , 50 — , and 70 — year-old females. The boss lose in obese

group was lower than that in non-obese group. The peak bone mass in each group of males and females appeared in 30 — year group,

and it began to lose on 40 years old. The peak bone mass of males in obese group was higher than that in non-obese group (P <

0.05). The incidence of osteopenia was significant lower in fatty liver group and obese group than that in non-fatty liver group and

in non-obese group. The incidence in fatty liver group was close to that in obese group, and it was close in non-fatty liver group and

in non-ebese group. Conclusion Fatty liver may affect BMD through BMI. The effect of BMI on fatty liver was clear, but the

effect on BMD is not clear. There may be a threshold existing. It is necessary to study further.

Key words: Fatty liver; BMD; Osteoporosis; Body mass index; Obesity

g Wit 9 (fatty liver disease, FLD) fi #R g Hij
JHF, S48 Fh T4 R R 5 | RS 440 B PR O T o At &2
AR , BV IR 24 Ak s — iy DL B AT B
W FLD W) S hriE e 28 filin A i 2 20 3l 1
AR A —E I R AE R, R 2, A
DR B, MEERAT A R, B
R T | K OR R IZ WU 82% ~94%
5 82% LA b fedERA AL FLD, HICR, rld
Ry, WAL TS 2 VR A ) 2 0 vk, i BRI R
2L B BERSECE " ATRE " IR
R SR EETEL 2 RO R AR LR A IR R &R
VIR (055 B 22 A 56 2R o AR B, R AR
B BRI ) B AR T AT o

1 #R5FE

1.1 #K

PEH 2013 FEFRBEHEAT B A % A
PRKEEE, 31 1014 411, LI B B2 Wi 5 T R b
YE MR HTAH 469 41, 31 370 1] ik 99 ), AR A
IilF2H 545 151, 5514 282 191] 2 1 263 il ; B 1D I
W% 46.25% ,AEAG I AT 53.75% , DL BMI=25 kg/
m’ J2 BMI <25 kg/m” Jyifi: BEJRE4 465 1], 55 345
] 4z 120 155 AEREJHE 4 549 1, 5B 307 9 4 242
B B 45. 86% , AL 54. 14% , 4F4#% 20 ~ 85
V149,86 % e HRE % O BT SE T
K B — A5 AN, AT E SR B AR e
150, MR S WB 4 BT s 55 HERR S B4 Qs iy FHOER
Ji%  FARSZ IR . TOREIR R 2y s AL GRS 2R E
R B KE MR SRS, iR
R, B2 AR B R IR D I S AR AR D 4 A
FEL AR REAL, il RS A A A B 2
BMI 174811225317 .
1.2 il

X% 2€ B Osteometer Med Tech 2\ &) 4E 7= |y

DTX-200 B! X 2 XURE-H- 25 BEAX ., R AS D g %o 152
AT AU, 32 AR 32 i RO be
B U =53 Z —Ab B % JE (bone mineral density
BMD) , ki & 240 [ i A2, B ] H 57 5500 4
FIZWHY, BEIfZt g —R)I, B TARLL LB 2
Wr TAEZ5,
1.3 2WibrifE

B SR 1994 A T A Z(WHO) #e
TEME B AR TR S NI B 0 2. 5 FRif 2212 W
HERHA(T< =2.5) ,fE -2.5<T< -1.0 N
AL 7E T MRIEZDIN(T > -1.0) HEEIE
o

M B LU =IO 0w R B AR
TLA_b 5 T2 MR M I, QORI 3 3 1] 76 R 1 4 1
s (WSS, LA 5 T I QI A4S T8 2540 R
A s T L 37 ] 7 e wi

HEJE MR8 2000 4F WHO PG K SF-7 1 DX HE ki
PR TAEZHEY, BLE BMI 23 ~25 kg/m’ N,
BMI=25 kg/m’ MHERES
1.4 i

FIF SPSS19. 0 GEi R4 B 4 1 Ab 34 Br
TR FORER ] o + 5 JaUFoR , AR f [ AH DGR
Pearson ﬁ*ﬁ-ﬁﬁ*ﬁ?éﬁj\*ﬁ, PN 20 2 8] B g FH S R
AT K, P <0.05 N2ESAHGIFE X,

2 &R

2.1 JgWiFAIEAENG D T4 BMI & BMD L%
1.2 WL, B 40 -60 %, &tk 40 - 70 2 i
Wi fF2H BMD = TAERR I HFZH BMD (P <0. 05) , B 1i
JFA B R ERACT AR W45 55 1% 20 - 70 Lot
30 -70 N5 i iF4l BMI & FAENG i TF4L BMI( P <
0.05) , JEWiIFLH BMI BI{E KT 25 ke/m” AERSHI4H
BMI #{E/NTF 25 kg/m2 , H1 Pearson FEfR — A4y
Hr, P <0.0001 , AR5 IE ke 22 180 7 78 18 LR AH 5%



842 FEEFEEEAZE 2015 47 A8 21 5 7 W Chin J Osteoporos, July 2015, Vol 21, No.7

REHAG A W IERDS; B I (EH e 30 Z4FIREL 40 BT IR 5k

R BAERBIB YRS T SAENE W ITLH BMI(keg/m”) K BMD(g/cem’ ) {
Table 1 BMI (kg /m’) and BMD (g/ ¢ m’) values in male fatty liver and nonfatty liver groups of all age

b 4 1 BT AL
FR (YY) , B B B
BMI(x +5) BMD(x £5) n =370 BMI(x +5) BMD(x £5s) n =282
20 -29 26.71 £3.03 0.593 £0. 051 34 23.06 £3.31 0.578 £0. 057 42
30 -39 27.35 +4.02 0. 600 =0. 052 45 23.21 £2.44 0.583 +0. 054 24
40 -49 26. 66 +2.94 0. 594 £0. 049 99 24.17 £2. 44 0.578 +0. 041 46
50 -59 26.39 £2.46 0.574 £0. 057 91 24.04 £2.49 0.556 £0.054 62
60 -69 26.51 +2.89 0. 555 +0. 062 61 23.32+2.52 0.513 £0. 067 48
70 — 26.25 +2.43 0.479 +0.051 40 23.01 £2.41 0.482 +0.069 60

7£:20.30.70 % R IF 4L S5 AE NG 15 40 BMD {H 22 R 41242 L (P >0.05) ,40 —60 % IG5 JIF 41 5 AR AR I T 40 BMD 2 R A ST %=
SL(P<0.05) ;20 =70 % DL L5 AP 5 AERS I F4L BMI {25 A S22 X (P <0.05)

£2  RAERBACMENSHIIT SRS W4 BMI(kg/m’) & BMD(g/em’) i
Table 2 BMI (kg /m’) and BMD (g/ ¢ m’) values in female fatty liver and non-fatty liver groups of all age

b 4 DA
F () , , , ,
BMI(x +5) BMD(x £5) n =99 BMI(x +5) BMD(x £5) n =263
20 -29 28.72 +4.48 0.520 0. 076 3 21.08 £2.53 0.465 +0. 040 52
30 -39 27.64 +1.71 0.532 +0. 068 7 22.17 +2.87 0.498 +0. 047 47
40 -49 26.79 +£3.20 0.522 +0. 051 22 22.80 £2.42 0.494 +0. 045 80
50 -59 27.01 £2.63 0. 499 +0. 050 37 23.42 £2.27 0. 469 +£0. 055 54
60 - 69 28.29 +£4.05 0.422 +0. 058 20 22.79 £2.83 0.376 £0. 058 17
70 — 28.30 +3.83 0.373 0. 062 10 22.14 £2.25 0.286 +0. 034 13

.20 .30 % A8 05 AP 4145 38 B8 07 AT 41 BMD {22 53 B4 i3 X (P >0.05) ,40 —70 % JE U5 AT 20 5 AR5 07 AT 4 BMD {22 R A S it 2# 5 X
(P <0.05) ;20 % & Wi AT 415 308 5 BF 4L BMI {5 2% % BG4 5 X(P >0.05) ,30 —70 2 |- J& Wi P41 5 AR08 05 AT 41 BMI {8 25 R4 G4
X (P<0.05),

2.2 JEEAAIARALREZE BMI & BMD 4% MR H R ERAR T AR ; 55 el B 7E 30 ¥/
HIZ3 4 WWHME20 -60 %, 2 40.50.70 & AF#REE,40 BT 20k B PEAL 4L I (B 5 v T
RIS BL A BMD 55 TARAEEAL(P <0.05) AERE  JEAEREAL,

R3  BAERBBVEILRE S AEACRELE Y BMI(kg/m’) Sz BMD(g/cm’ ) {8
Table 3 BMI (kg/m’) and BMD (g/cm’) values in male obese and non-ebese groups of all age

A R4 A e 4L

(%) BMI(x £5) BMD(x +s) n =345 BMI(x £5) BMD(x +5) n =307
20 -29 27.50 £2.25 0. 604 +0.048 39 21.73 £2.23 0.564 =0. 054 37
30 -39 28.04 £2.42 0. 608 =0. 055 39 22.42 £2.39 0.575 0. 043 30
40 -49 27.67 +2.41 0.598 +0. 049 88 23.09 £1.20 0.575 £0.039 57
50 —59 27.33 £1.79 0.582 0. 059 86 23.01 =1.52 0.548 0. 046 67
60 — 69 27.65 £2.09 0.558 0. 065 53 22.69 =1.79 0.516 =0. 063 56

70 — 26.85 =1.93 0. 494 =0. 065 40 22.55 +1.93 0.471 0. 060 60

#:20.30.40.50 .60 % AEAELH S AR AR 4L BMD {22 %A e it 243 X (P <0.05) ,70 % LL E AR S AR AR BELH BMD {22 7 B4 2 X
(P>0.05),20 - 70 4E# BE AR A4 S AR AR BEA BMI H2E R A G2 = X (P <0.01)

2.3 S EERAR AN R AANARRE AL, B 7 AT A AL P2 K R e, I
H1% 5.6 WA S8 X B LA AR B IR T 2 R R AL R B A 30T
U7 L RIS JH 2L Dl AP A g >3 B S I T AR AR 107
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R4 BAERBAPEILRE S IEAEREL A BMI(kg/m’) J2 BMD(g/cm’ ) {8
Table 4 BMI (kg /m’) and BMD (g / ¢ m’) values in female obese and non-obese groups of all age

843

AR JIE JH 4 JEAE 41

(%) BMI(x +5) BMD(x +5) n =120 BMI(x %s) BMD (x %5) n =242
20 -29 27.40 £2.89 0.493 +0. 069 7 20. 64 £2.07 0.464 +0.039 48
30 -39 27.53 £2.10 0. 530 £0. 065 13 21.41 £1.97 0.493 0. 042 41
40 -49 27.20 +2.13 0.518 0. 044 31 22,12 +1.91 0.492 +0.047 71
50 -59 27.81 +1.84 0. 500 0. 050 39 22.68 +1.35 0.467 +0. 054 52
60 —69 29.00 £3.19 0.417 +0. 060 20 21.95 £2.05 0.381 +0. 060 17
70 — 28.58 +3.56 0. 368 +0. 066 10 22.01 +1.80 0.290 +0.039 13

1 :40 .50 70 % AEPEZH S AEACEL BMD {25 A e it X (P <0.05) ,20 30 .60 % A0 FEZH S5 AEARBEL BMD 15 25 R L8124 5 L (P >
0.05) ,20 — 70 4F I BEAR R SARRC BE 4 BMI (22 R A G243 L (P <0.01),

&S5 BENRHIATANAR R FLL -5 AR AT LR - B DA A A 5

Table 5 Incidence of osteopenia in male fatty and non-fatty liver, obese and non-ebese groups
" JUg s 1T 4L AE B s A 21 AEJHE2H AR NE 2
Y EEMIE n =370 B n=282 B n=345 HRBE n =307

20 -29 9 34 26.5% 19 42 45.2% 7 39 17.9% 21 37 56. 8%
30 -39 10 45 22.2% 9 24 37.5% 8 39 20.5% 11 30 36. 7%
40 -49 26 99 26.3% 14 46 30. 4% 19 88 21.6% 21 57 36.8%
50 -59 39 91 42.9% 33 62 53.2% 32 86 37.2% 40 67 59.7%
60 - 69 28 61 45.9% 34 48 70.8% 23 53 44. 2% 38 56 67.9%

70 — 36 40 90% 50 60 83.3% 33 40 82.5% 53 60 88.3%

&6 HENRIITFNARNR D7 I 2E 55 AE R R AC P 2 1 U i i 3
Table 6 Incidence of osteopenia in female fatty and non-atty liver, obese and non-ebese groups
" JUg s 1T 4L AE B s A 21 AEJHE2H AR NE 2
~ WY
FEWM =99 HHAE 0 =263 BB 2 =120 PR n=242

20 -29 0 3 0% 14 52 26.9% 1 7 14.3% 13 48 27.1%
30 -39 0 7 0% 8 47 17.0% 0 13 0% 8 41 19.5%
40 -49 0 22 0% 6 80 7.5% 1 31 3.2% 5 71 7.0%
50 -59 4 37 10. 8% 13 54 24.1% 3 39 7.7% 14 52 26.9%
60 - 69 11 20 55.0% 15 17 88.2% 11 20 55.0% 15 17 88.2%

70 — 9 10 90. 0% 12 13 92.3% 9 10 90. 0% 13 13 100%
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