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Abstract: Objective To analyze the correlations between the gender- and body-site-specific factors and bone mineral density
(BMD) at the lumbar spine and femoral neck in population aged =50 years and older, and to investigate the association between
the increased serum ferritin and the change of bone mass. Methods A total of 2 602 subjects who had undergone comprehensive
routine health examinations in our hospital from January 2011 to December 2017 were enrolled in this study. The comprehensive data
included; (D age, height, weight, waist circumference, and blood pressure; (2) biochemical markers and serum tumor markers; 3
BMD of the lumbar spine and femoral neck. The relationship between various indicators and BMD was analyzed. The effect of serum
ferritin on bone mass was analyzed. Results Multiple linear regression and multivariate logistics regression analysis showed: (D
Age, waist circumference, and ALP were the risk factors for the decrease of bone mass (lumbar spine or femoral neck) in men and
women, and height, BMI, and systolic pressure were the protective factors of bone mass; (2) Serum ferritin was independent risk
factor for the decrease of BMD in women over 50 years old, and increased serum ferritin was an important factor for risk of
osteopenia or osteoporosis in women over 50 years of age. Conclusion The increase of ferritin in women over 50 years of age
increases the risk of osteoporosis. In addition, the elder age and high ALP are both risk factors of bone mass loss in males or females

over 50 years old. The increase of BMI or height may have a certain protective effect on bone mass.
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Table 1 Baseline characteristics of the study population

= W (n=1587) ok (n=1015)
N & A8 AT
iy % 59.6+8.4 59.2+7.4
£ /cm 169.8+6.0 158.1+5.5
A H kg 72.449.6 60. 48, 4
BMI/ (kg/m?) 25.1+2.9 24.2+3.1
I B/ cm 85.7+7.9 79.428. 1
W 45 i/ (mmHg) 131.5£17.2 131.4+18. 8
&3¢ £/ (mmHg) 82.9x11.1 77.7+11.3
R
WEMEBF &/ (g/em?) 1. 103x0. 159 1.023x0. 169
BEBEE/(g/cm®) 0.941+0.128 0. 884+0. 133
BEEY/ (n/%) 1116(70.3) 507(50.0)
RS/ (n/%) 442(27.9) 384(37.8)
R/ (n/%) 29(1.8) 124(12.2)
A ALIE PR
TBIL/ ( pmol/L) 13.35.0 11.5+4.3
TP/ (g/L) 73.0+4. 1 74.124.3
A/G 1.6+0.3 1.5+0.2
ALT/(U/L) 22.0 (16.0~31.0) 17.0 (13.0~23.0)
AST/(U/L) 22.0 (18.0~26.0) 20.0 (17.0~24.0)
ALP/(U/L) 73.0 (62.0~86.0) 77.0 (64.0~92.0)
§-GGT/(U/L) 30.0 (20.0~48.0) 18.0 (14.0~27.0)
LDH/(U/L) 164.1£32.6 171.5£32.7
TC/( mmol/L) ) 5.1020. 90 5.42+0.96
TG/ ( mmol/L) 1.5 (1.0~2.3) 1.4 (1.0~2.0)
HDL/ ( mmol/L) 1.200. 29 1.39+0. 33
LDL/( mmol/L) 3. 0820. 763 3.2420. 82
UREA/( mmol/L) 5.32+1.28 4.96x1. 209
CREA/( umol/1.) 73.9+11.6 53.8+9.2
URCA/ ( pmol/L) 352.0 (305.0~403.0) 268.0 (227.0~310.0)
GLU/ (mmol/L) 5.4+1.4 5.2+1.2
HbAlc/% 5.9+0.9 5.8+0.8

IfiL355 P 988 45 A
CA19-9/(kU/L)

6.570 (4.620~10.030)

6.910 (4.855~10.320)

NSE/( ng/mL) 2.040 (1.700~2.560) 2.000 (1.652~2.490)
CEA/(ng/mL) 1.340 (0.890~2.020) 0. 985 (0.690~1.508)
CA242/(1U/mL) 2.530 (1.840~3.850) 2.610 (1.950~4. 130)
SF/(pe/L) 110.1 (70.1~174.2) 57.8 (28.1~103.6)

B-HCG/(mIU/mL)

AFP/( pg/T.)

0.200 (0.130~ 0.300)
1.090 (0.760~ 1.640)

0.180 (0. 110~ 0.270)
1..000 (0.670~1.600)

CA125/(ng/mL) 7.670 (5.590~10.438) 6.580 (4.840~9.450)
CA153/(ng/mL) 4.370 (2.875~7.605) 4.160 (2.780~7. 188)
HGH/ (ng/mL) 0. 140 (0.070~ 0.330) 0.130 (0.060~ 0.310)

fPSA/(ng/ml.)

0.200 (0.120~ 0.350)

0.030 (0.020~ 0.040)
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Table 2 Correlation analysis of BMD and body composition influencing factors

B Z
I H TE#E BMD B BMD/ (g/em?) HEAf: BMD BB 35 BMD/ (g/cm?)
r{H P1iH r{d P1{H r {8 P1{H r {8 P1ia
N & A8 AT
AR 0.018 0. 482 -0.144 " <0. 001 -0.560"" <0. 001 -0.474" <0. 001
B 0. 180 * <0. 001 0.210 ™ <0. 001 0. 295 ** <0. 001 0.299 <0. 001
& 0.232" <0. 001 0.334 " <0. 001 0.278 " <0. 001 0. 406 ™ <0. 001
BMI 0. 167 ** <0. 001 0.265 " <0. 001 0.128 " <0. 001 0.265* <0. 001
T 1l 0.132* <0. 001 0.241™ <0. 001 0.041 0.201 0.153* <0. 001
W4 s 0.089 ™ <0. 001 0. 025 0. 321 -0.081" 0.011 -0.06 0. 058
ATIRE 0.058 " 0. 022 0. 068 ™ 0. 008 0. 046 0. 149 0. 066 * 0.039
A R
TRIT. -0. 004 0. 863 0.018 0.484 -0. 057 0. 067 -0.013 0. 671
TP -0.013 0. 603 0.031 0.215 -0. 040 0.206 0. 001 0.981
A/G -0.016 0. 520 0.047 0. 060 -0.014 0. 646 0. 007 0. 812
ALT 0.031 0.221 0. 082" 0. 001 0. 020 0.530 0. 049 0.117
AST -0.018 0. 466 -0.015 0.538 -0.051 0. 106 -0. 044 0. 163
ALP -0.159"*" <0. 001 -0.186"" <0. 001 -0.360"" <0. 001 -0.235* <0. 001
~-GGT 0. 027 0.284 0.078 " 0. 002 -0. 003 0.913 0. 064 0. 043
LDH 0. 025 0.315 -0. 005 0.842 -0.156* <0. 001 -0.130* <0. 001
TC -0. 005 0. 850 0. 020 0.438 -0.095* 0.002 -0.095* 0. 002
TG 0. 046 0. 066 0. 154" <0. 001 -0. 003 0.924 0.012 0. 707
HDL -0.034 0. 190 -0.091* <0. 001 -0.027 0. 407 -0.056 0. 082
DI, -0.011 0. 660 -0. 008 0. 756 -0.088* 0. 006 -0.095* 0. 003
UREA 0.013 0.595 -0. 007 0.781 -0.091"" 0. 004 -0.073" 0. 020
CREA 0.074 " 0. 003 0. 002 0.943 0.012 0.706 -0.029 0.352
URCA 0.077* 0. 002 0.118* <0. 001 0.038 0.230 0. 046 0.145
GLU 0.077™ 0. 002 0. 091 ** <0. 001 -0.086* 0. 006 -0.030 0.342
HbAlc 0.093 ™ 0. 001 0. 064" 0.016 -0.067" 0. 041 -0.046 0. 166
1LV b3 48 b
CA19-9 0.074 ™ 0. 004 0. 010 0.684 -0.050 0.114 -0. 055 0. 087
NSE 0. 028 0. 260 0. 042 0. 095 -0.026 0.410 -0.017 0. 598
CEA -0.029 0.250 -0.047 0. 063 -0.107*" 0. 001 -0.113* <0. 001
CA242 0. 020 0. 435 0.023 0.378 0.011 0.732 -0.011 0.735
SF 0.022 0.386 0.050 " 0.048 -0.286* <0. 001 -0.241* <0. 001
B-HCG 0. 029 0.263 0. 038 0.142 -0.082" 0.011 -0.106™ 0. 001
AFp -0.017 0.501 -0.034 0.194 0. 002 0. 940 0. 008 0. 813
CA125 -0. 005 0. 834 0. 029 0.255 0.051 0.103 0.013 0. 684
CA153 0. 026 0. 304 0. 024 0.331 -0.032 0.313 -0.033 0.297
HGH -0.022 0. 448 -0.049 0. 089 0. 000 0. 997 0.041 0. 280
fPSA 0.028 0.283 -0.074"" 0. 004 -0.072 0. 107 -0. 067 0. 129

#:" P<0.05, ™ P<0.01,

FEA e, B A BMI [R] A i JEEAfE A0 AL B 3
BMD F O R 2, e 4 e xof B 8 2 s B AR 9
VERT AR % ALP | I 7% £k 25 11 #0824 A0 1 B 35
BMD 16 [ A &, B Rl 2 i 7 3 BMD | 16 B [
EE R

RG-SR T EM AR S B ERHMIE
ERH B ERARME RERA), R ok
Logistics [8] 93— 28 73 #7 b3 & Bz DA 22 36 A A B 0
IRECE B R B R o 45 R o 2 B i AF

BRI ALP /K V- 5B B s (K B0 B i 2 W AR 56, T
By R BMI I 2 2 B 9 3 B (B 1), AR
B 1,70 % L1 5B P 0 B e a1 R B A 1 X
B 50~60 % Bk 1. 731 5 (P<0.05) ; f1 & 5
L7 m WEEMEE, /N LS m MBMEE
VAR £ XL 7 4. 132 % (P<0.001) ; BMI 84 %
(<24 kg/m*) H. BMI 2 5 % ( =28 kg/m’) 4 515
BB TG BB R B AL (OR 2. 681, P<0.05) 5 141, i
N ALP 7K 4555 (=90 U/L) f9 55 vk B B s (K =X
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Table 4

Multiple regression analysis to identify significant

determinants of BMD in women
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Table 3 Multiple regression analysis to identify significant
determinants of BMD in men

e JE A BMD AT 81 BMD
B SE P B SE P

AT -0.001 0.000 0.012
25 0.006 0.001 <0.001 0.005 0.001 <0.001
BMI 0. 018 0.003 <0.001 0.016 0.002 <0.001
i el -0.005 0.001 <0.001 -0.003 0.001 0. 004
I4gE 0.001  0.000  0.002

ALP -0.001 0.000 <0.001 -0.001 0.000 <0.001
HbAlc 0.022  0.008 0. 007

A BMD R B 3 BMD
G
B SE P B SE P

S -0.010 0.001 <0.001 -0.007 0.001 <0.001
G 0.006 0.001 <0.001 0.005 0.001 <0.001
BMIL 0.010  0.002 <0.001 0.018 0.002 <0.001
[ -0.002 0.001 0.009
W4 0.001  0.000 0.017

ALP -0.002 0.000 <0.001 -0.001 0.000 <0.001
SK -0. 220 0.000 0.004 -0. 162 0.000 0.005

TEA P rp AT CALP LM V4 Bk 2R F1 A 3 A 2y
ES . Ge = RN e g R VA o AR TR (1= =
R AR I AT 4 8 B2 AR 7 B A 1 AR
i XU (1Bl 2) , £ 0 Logisties [B1 19 43 #7 45 5 &8 R,
70 % LI b 2 e R R YA R T M A AR L R
50~60 % &My 13. 673 £5(P<0.001) ; f1 B H KT
1.65 m A2 AR LG AR T 1. 55 m Lo P45 & & AR
B A OR {H24 3. 831(P<0.001) s AR E IEH

E W fyear

Q1(<60)

Q2(61-70)

Q3EM)

Br&i/em

Q1(s 165.00)

Q2(165.01 - 170.00)
Q3(170.01 - 175.00)
Q4(175.01)

e i B FE B (kg/m?)
a1(s23.9)

Q2(24-27.9)

Q3(228)

TEE/em

Qi(s 89)

Q2(290)

1l &/mmHg
Q1(£120)

Q2(121-139) e
Q3(140-159)

Q4(2160)

I BERE/(UL)
Qi(s 62) b
Q2(63 - 74) —e—
Q3(75 - 89)

(BMI<24 kg/m”) 4 ¥ Heo B BE & ¥ ( BMI = 28 kg/
m”) 5 5 B F 8 0 0 B R R B (OR 2,809, P<
0. 05) 5 AHX T 1M s 1E % 7, ey I R 22 kB o g P 1Y
S XU A X% /N (OR 0. 404, P<0.05) ; ALP /K F
T =90 U/L 35 8B & AR E BT w8 0y KU
fEKEHE (<62 U/L) I 3. 685 £ ( P<0.001) ; T &
MTEEREE 4 (SF=104. 21 pe/L) P8 2T Bk
i BB A2 B DAL 2 VR I 3 4% B (41 (SF<28. 05 g/

L)#y 1. 832 ff%,

[0

Ref.
1.330
1.731

Ref.

0.748
0.612
0.242

Ref.
0.684
0.373

Ref.
L3

Ref.

1.186
0.776
0.86%

Ref.
1135
1.554

Q4(290)
WML E A%
QI(s 5.4) 4
Q2(5.5-5.7) H——
Q3(5.8 - 6.0) ———
Q4(z6.1)

© { 3.05

Ref.

1.286
1164
0.83%

&1

T 1
n;.’ S 5“"

95%CT

(0.992,1.783)
(1. 106, 2. 709)

(0. 529, 1.057)
(0. 425, 0. 883)
(0. 148, 0. 396)

(0.478,0.977)
(0. 204, 0. 681)

(0.767, 1. 615)

(0.869, 1.617)
(0.524,1.151)
(0. 481, 1. 569)

(0. 781, 1. 652)
(1.079,2.237)
(2,109, 4.43)

(0.915, 1. 808)
(0.801, 1. 692)
(0.575, 1. 224)

P P for trend

0.057
0.016

0.100
0.009
0. 000

0.037
0.001

0.572

0.283
0.207
0.641

0.507
0.018
0.000

0.147
0.427
0.363

N TR 16 6 TR 3R % 55 1 DR AU A A DXL B 2

0.007

0.000

0.002

0.572

0.254

0. 000

0.362

Fig.1 The risk of osteopenia or osteoporosis occurrence in men with different risk factors
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Q4z00)
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Q2(28.06 - 57.77) Heo—

f1g

Q3{57.78 - 104.20) Ho—
Q410421

P 13.673 (6.268,29.825) 0.000
Ref.
0500 (0.332,0.751)
(0.256, 0. 635)
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0.001
0.000
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0.403 0000
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Ref.
0.608 (0. 406,0.91)

{0.177,0.716)

0.018
0.356 0.004
Ref.,

1064  (0.68,1.665)  0.785
Ref.
0775 (0.529,1.135)
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0.199,0.821)
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0.642 0.052
0.404 0.012
Ref.
1108 (0.688,1.787)
(1.1,2.828)

(2.319,5.855)

0.671
1.764 008
3.685 0.000
Ref.

1.375  {0.875,2.162)
(0.863,2.118)

(1. 159, 2. 898)

0.168

0.015

1.352 0.188
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Fig.2 The risk of osteopenia or osteoporosis occurrence in women with different risk factors
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