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Table 1 Age distribution of patients with osteoporosis

ARG
Number of patients (prevalence)

AR

Age (years) i B
Female Male
40—49 9(3.80%) 6(4.72%)
50—59 72(15.52%) 11€9.48%)
60—69 133(23.42%) 16(10.74%)
=70 178(42.79%) 32(27.12%)

2.2 BRERZMEZRSHW
2.2.1 RREZHH

EERc = @ik N RS Tl AN o 3 I N
BBMD | TAEYE i KR A & A
B R R R R B B R W R BA R B P OfE /N T
0.05, RIAL M 2 FWH G ¥R L CGR 2) L HEH
BT 0 B KR 2 B b AR IS R BT AR B (BMD | 4 28
AERR I e KRR AR R R AR A .
H v it B R BB Ok B R W K BA R [R] Y P {E
/NTF 0,05, R ] 22 R A G FE L (R D,



¥ 78 7 St M 3k : http: //gxkx. ijournal. cn/gxkx/ch

®2 BHEBREMAEERSNR

Table 2 Single factor analysis of male osteoporosis

B TP A B B A
i H Osteoporosis (n =65) Non-osteoporosis (n=445) X% i P
ftem I H IS ot 1% value P value
Number Composition ratio (%) Number Composition ratio (%)
AR A
Age (years) 25.768 0. 000
40—49 6 9.23 121 27.19
50—59 11 16.92 105 23.60
60—69 16 24.62 133 29. 89
=70 32 49.23 86 19. 32
BMI (kg/m®) 5. 267 0. 005
<18.5 11 16.92 37 8.31
18.5—24.0 26 40. 00 197 44, 27
=24.0 28 43.08 211 47.42
AR B
Nature of work 16.059 0-000
VA L
UJA:j‘]}: 10 15. 38 45 10. 11
Mainly sit
DS ES
Mainly stand 35 53. 85 160 35.96
uljljflf 20 30.77 240 53.93
Mainly move
%lﬂl}f 7.774 0.005
Hypertension
IEIL:‘
35 53. 85 160 35.96
Yes
a 30 46.15 285 64. 04
No
KRB AR (kg/ D
Fruit intake (kg/week) 9.728 0-000
<0.5 30 46.15 100 22.47
0.5—1.5 10 15. 38 205 46.07
1.5—3.0 10 15. 38 75 16. 85
=3.0 15 23.09 65 14.61
R A& (kg /D
Meat intake (kg/week) 31. 156 0.000
<1 26 40. 00 25 5.62
1—2 12 18. 46 61 13.71
2—3 10 15. 38 119 26.74
=3 17 26.16 240 53.93
g JR A SRR IR AR
Number of physical 16.017 0. 000
exercises per week (times)
<1 25 38. 46 30 6. 80
1—3 15 23.08 250 56. 10
=3 25 38. 46 165 37.10
V. A1 45 1y
REEAENLENCIRIL] 14. 356 0. 000
Sun exposure time every day (h)
<1 25 38. 46 90 20. 22
1—2 30 46.15 135 30. 34

=2 10 15.39 220 49. 44
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Table 3 Single factor analysis of female osteoporosis

“F JB B P E A 5 P
e Osteoporosis (n=392) Non-osteoporosis (n=1 293) XZ {4 P
ftem IN LT N Hap ** value P value
Number Composition ratio (%) Number Composition ratio (%)
oA
Agﬁz‘:(ﬂfégrs) 56. 663 0. 000
40—49 9 2. 30 228 17.63
50—59 72 18. 37 392 30. 32
60—69 133 33.93 435 33. 64
=70 178 45.40 238 18.41
BMI (kg/m?) 12.920 0. 000
<18.5 25 6. 38 56 4.33
18.5—24.0 235 59.95 615 47.56
=24.0 132 33.67 622 48. 11
oy 12 4
Menfpjui%}fars) 68. 111 0.000
<5 25 6.38 324 25.06
5—15 95 24.23 462 35.73
16—30 191 48.72 455 35.19
=30 81 20.67 52 4.02
=
szfui%fiﬁi?(l({g%‘{vii) 62.213 0-000
0.5 94 23.98 172 13. 30
0.5—1.5 52 13.27 599 46. 33
1.5—3.0 51 13.01 189 14.62
=3.0 195 49.74 333 25.75
M@a%ﬁﬁ(?( li{;i{vf]ei() 24. 385 0.000
<1 79 20. 15 84 6.50
1—2 68 17. 35 262 20. 26
2—3 45 11.48 237 18. 33
=3 200 51.02 710 54.91
2k =
Teaji:lzﬁ)(\ni‘/d) 25. 382 0.003
0 231 58.93 909 70. 30
0-—500 16 4.08 154 11.91
500—1 000 32 8. 16 63 4. 87
=1 000 113 28.83 167 12.92
A gy g
Dilf igig 66. 695 0. 000
Smal/l/l\a%iount 160 40. 82 191 14.77
M(i:‘ifate 146 37.24 706 54. 60
Largzta%lount 86 21.94 396 30. 63
g J A SRR UL
Number of physical 44,704 0. 000
exercises per week (times)
<1 155 39. 54 275 21.27
1—3 160 40. 82 466 36. 04

=3 77 19. 64 552 42. 69
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Continued table 3
JOT A E A B B P
e ()steoporo%ls (n=1392) Non-osteoporosis (n=1 293) XZ {4 P
frem IN LT N Hap ** value P value
Number Composition ratio (%) Number Composition ratio (%)
g R MG R B b )
Sun exposure time 75.365 0. 000
every day (h)
<1 196 50. 00 260 20. 11
1—2 94 23.98 486 37.59
=2 102 26.02 547 42. 30
Ejm}? 66.031 0. 000
Hypertension
2
168 42. 86 292 22.58
Yes
& 224 57.14 1001 77.42
No
2.2.2 3RESH (6069 %) +2.080 (=70 %) —0.112 (BMI #&

BN ES P EGESIEE X W ERfTE
R 2 AT B 200 58 B 1 B R B A Logistics T AR
BN Logit (P)=4.490+1.675(60—69 %) +1. 809
(=70 %) — 2.143 (BMI iE %) — 1. 829 (BMI #
F)— L 77TICTAE LS o ) — 1.586 CTAELL s
F)—2. 128K R4 A 0.5—1.5 kg/JH) — 1. 672 (4
KWK 1-—2 h) — 2. 415 (4 KW K FH#E i 2 h) —
L93(ZEREEA 23 kg/Ji) —2. 010 (W K& A =3
kg/JE) —2. 583 (HF JA Bk M i 3 KO, HAK S5 B 45
Wk 4, Hdr OR H 4 A0 XT & K B2, & A5 X H N
95% CI,

e Logit (P) =1.309(50—59 %) +1.639
x4 BHBREMEIESE Logistics [ 134 47

) 40.105 (484 515 ) +0.430 (454 1630
AE)+1.257(=30 4E) — 1. 083 UK B HEA 0.51.5
kg/JE) +0. 481K A =3.0 kg/JH) —0. 703 (A
KHEA L 2 kg) —0.660(HZEIEEA 23 kg/ ) —
0.613(NZEHA=3 keg/Jf) —0. T41 (F KA 0
500 mL/d)40. 697 (FZHE A 500—1 000 mL/d) +
1.007 (% 25 4 A=1 000 mL/d)—0.502 (& i
) —0.668 (K7 H¥F)—0.828 (4 il B # 1—3
O — 1. 218 CHg A 8B R =3 kD) — 0. 993 (K g XX B
1—2 h)—0. 617 (R KWK A 2 h) +0. 523 Gy Ifit
JE) , BRI A a R L3k 5.,

Table 4 Logistics regression analysis of influencing factors of male osteoporosis

S et P fH OR i fo/
Factor Reference B P value OR value 95% CI
A4
AR 50—359 40—49 0.763 0. 240 2.145 0.601—7.652
Age (years)
60—69 1. 675 0. 005 5.338 1.703—21.526
=170 1. 809 0. 007 6.102 1.595—17. 868
BMI (kg/mz) 18.5—24.0 <18.5 —2.143 0.001 0.117 0.033—0. 442
=24.0 —1.829 0.003 0.161 0.048—0. 540
TAE M B LLtioh 3 DLAE Ky 32 _ o
Nature of work Mainly sit Mainly stand L.771 0.004 0.170 0.052—0. 563
UJ?Jj{IHE —1.586 0.008 0.205 0.064—0. 655
Mainly move

i 1L I il x 0.579 0.121 1. 784 0.858—3.708

Hypertension Yes No
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Continued table 4
K= Z P OR f .
Factor Reference B P value OR value 95% CI
ACRAEA G (kg/ JiD o _ o
Fruit intake (kg/week) 0.5—1.5 <<0.5 2.128 0. 000 0.119 0.039—0. 362
1.5—3.0 0.194 0.705 1.214 0.445—3. 311
=3.0 —0.105 0. 085 0. 351 0.107—1.154
A2 A B (kg/JED . _ _
Meat intake (kg/week) 1—2 <1 0. 594 0. 324 0.552 0.170—1.798
2—3 —1.930 0.001 0. 145 0.045—0. 468
=3 —2.010 0. 000 0.134 0.045—0. 400
g J AR SRR TR AR
Number of physical 1—3 <1 —0.726 0. 089 0. 484 0.209—1.118
exercises per week (times)
=3 —2.583 0. 000 0.076 0.027—0. 213

5 R MPG A B I ]
Sun exposure time 1—2 <1 —1.672 0.001 0.118 0.068—0.523
ever yday (h)

=2 —2.415 0. 000 0.089 0028—0. 289

i i

Constant 4.490 0. 000 89. 090

£S5 THBREMZEIEEZE Logistics [E V35 47

Table 5 Logistics regression analysis of influencing factors of female osteoporosis

IS Xt B4 P 1A OR fo/
Factor Reference B P value OR value 95% CI
A
el 50—59 40—49 1. 309 0.003 3.701 1.551—8. 833
Age (years)
60—69 1.639 0.001 5.150 1.890—14. 036
=170 2.080 0. 000 8.005 2.796—22.918
BMI (kg/mz) 18—24 <18 —0. 586 0.092 0. 556 0.281—1.101
=24 —0.112 0. 002 0. 326 0.163—0. 652
Y 4%
422 4F IR (4F) 5—15 <5 0.105 0.001 2.397 1.463-—3.926
Menopause (years)
16—30 0. 430 0. 000 4.735 2.925—7.665
=30 1. 257 0. 000 14. 236 7.615—26.614
IR A (kg/ D = _ .
Fruit intake (kg/week) 0.5—1.5 <<0.5 1. 083 0. 000 0. 339 0.216—0.532
1.5—3.0 —0.241 0. 346 0. 786 0.477—1. 296
=3.0 0.481 0.020 1.618 1.078—2. 430
R 2R A A (kg/ D o _ =
Meat intake (kg/week) 1—2 <1 0.703 0.010 0. 495 0.290—0. 847
2—3 —0. 660 0.021 0.517 0.295—0. 906
=3 —0.613 0.011 0. 542 0. 338—0. 869
REBAE o _ _
Tea intake (mL/d) 0—500 0 0.741 0.012 0.477 0.267—0.851
500—1 000 0.697 0.015 2.007 1.145—3.518
=1 000 1. 007 0. 000 2.737 1.867—4.013
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Continued table 5
(S Xif 21 P i OR S0/
Factor Reference B P value OR value 95 C1
L% B 5 it _ .
Daily sweating Moderate A little 0.502 0.007 0. 605 0. 420—0. 871
0.001 0.513 0.341—0. 770
N _
A lot 0. 668
g J A SRR TR B
Number of physical 1—3 <1 —0.828 0. 000 0.437 0.302—0. 632
exercises per week (times)
=3 —1.218 0. 000 0.296 0.1980. 443
[5SN TP N ]
Sun exposure time 1—2 <1 —0.993 0. 000 0.371 0.258—0.532
every day (h)
=2 —0.617 0.001 0. 540 0.376—0. 774
LI i @ ; -
Hypertension Yes No 0.523 0.001 1. 686 1.237—2.299
it
Constant —0.252 0. 700 0. 808

3 EIFMHERE

3.1 HWERES

4% Sullivan 25 1) 38 # 3F 4 (Logic of the
Points System) 3% . ¥ 45 &2 i K 2 19 [8] 5 R 50 8, $EHL
HR, 343 3 Bk A Logistics #& #Y fp i) B /) 0] 15 R 880
Boo TTEAR BN MY 455 5 HURE B, 2045 R N 5 e A R
BUaZ AR 0 e B 4 gk, 55 M 0y o B H R 8
H 1672, L B /N A R ALK 0,105, & 3k
B M5 Lo Pk E B s XU PE 4 3R (3R 6) . IR
W

Logit (P)= g, + (B, X /B, +B.X./B, +
B:Xs/B, + o +B. X, /B X B

THE S M RO B S, B4 52 R 3R X g
) a8 S,

RS, =~ B, /B, (MH&ETAD,
BN E Sc=S,+S,+S,++S,.

Z R PR A T ] LR Ao A — A~ A A
SR PN A, 2 =

1

T4exp[— By +Sc XBD]°
3.2 1REBIN AR E T

BYELIR 6 e, IR 7 e RIS B BHE
{90 X8 IO “F BT L A R ] PR 2R T 43 2% L ¥ A O 5 A A
AEIN s 5 TCAH NG B0 AN T 43 5 e 28T H 58 1) 8 4 (3 W]
X 0L RO E R, S5 R R BRI — 71,

Py =

P =0.07 %X} W B A T 18, e i AL R P, =
98.90% ; L PE KB 4> — 5247, P, =0. 42%
X 7 i AR I (R, B o WU ME R P, = 99. 28%
(#38),
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Table 6 Score table of influencing factors of male osteoporosis

T H 41 pALR %
Ttem Groups Influences score
AR 2 _
Age (years) 6069 1
=70 1
BMI (kg/m®) 18.5—24.0 —1
=>24.0 -1
T At B .
Nature of work Mainly stand
B o
Mainly move
IKRHEA R (kg/ 5D 0.5-1.5 )
Fruit intake (kg/week) o :
1.5—3.0 —1
PR Ckg/ JHD >3 .
Meat intake (kg/week) -
B AR E BRI
Number of physical =3 s
exercises per week -
(times)
S 1A 4 K 9 K BH (1)
Sun exposure time every 1—2 —1
day (h)
=2 —1
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Table 7 Score table of influencing factors of female osteoporo-

sis

i " [TTEEYY
) - Score of influen-
Ttem Groups
ces factor
ARR 2 s
Age (years) 50759 12
60—69 16
=70 20
BMI (kg/m®) =24 —1
% 2 4 R (4F) -
5—15 1
Menopause (years)
16—30 4
=30 12
KR A G (kg/ JED o -
Fruit intake (kg/week) 0.5—1.5 10
=3 5
P B Bt (g /i) L .
Meat intake (kg/week)
2—3 —6
=3 —6
REBA R o _
Tea intake (mL/d) 0—500 7
500—1 000 7
=1 000 10
FL A h b i .
Daily sweating Moderate
Kot L
Large amount
R A RO B
Number of physical 1—3 —8
exercises per week (times)
=3 —12
REaE=SNIP N
Sun exposure time every day 1—2 —6
(h)
=2 -9
o 1M R = 5
Hypertension Yes

3.3 EEBRAOE

R A5 [ P A1 %ot R 5 I A R 3 A S AR B I F 5
T DL e 22 F A8 M JR 0 SR I FE G 2 R
— R EE R KU 23 A IR (<10 %) P g (10 % << HR
FHR<30%0) RfE(C>30%)  ARBFFEIE T AT A 05T
Xt G A H 5 R I AT I o R R E . IR AR 4y
SERL Y B PR RRARE — 7 — 5 B TR G 15
SME—4——3 SrEHE T fE AR E — 21 i

HBEE BRI R 2

TR fa . MR BUE — 52— — 20 4y if ) TG
& s A0 TE— 20— —8 SPIH & F o fe s 14 fE — 847
it IR TR fe

£8 BRERNSERITHFANELS %
Table 8 Prediction probability distribution table of osteoporo-

sis risk scores

PSR 0 48 %

Score of influences factor Predicted probability (%)
B Male 4P Female B4 Male Z P Female
—7 —52——40 0.07 0.42—1.40
—6 —40——30 0. 40 1.40—4. 10
—5 —30——20 2.04 4.10—10. 90
—4 —20——8 10. 00 10.90—30. 15
—3 —8—0 20. 39 30.15—50. 00
—2 0—10 37.15 50.00—74. 00
—1 10—20 75. 80 74.00—89. 90
0 20—30 94. 40 89.90—95. 89
1 30—40 98. 90 95.89—98.52
40—47 98.52-—99. 28

3.4 RBFN R KIE

PR T ROAE — 7— — 5 Jr L BF ST X 4 5
PR FIE 1. 6120 4350 fE —4——3 430, SE PR &k
BRI 14, 06% 5 30 76 — 2—1 p IF, 52 PR ARG R
46. 43% . 3 TG4 2 AR 58 X 52 58 995 2R A0 7 A A
T ¥ R 22 N, 0 AR R A5 3 AT L 0 £ XU Ak T
WP — FE B 43 2

YAk T A Ay BAE — 52— — 20 Ay L BRS04
SEPR AR R 4. 470 1R — 20— — 8 J3 I, SE PR
R R 12, 16 %0 3 1943 7E — 847 43I, 5L U R
S 38,545, 3 AFERE 43 2 1 W 58 % G 5B AR AE AR
RUTHI 0 22 P, i TR AR 0 Y fa B Ay 2 Bl
i
3.5 HRIREINIE

m & 1 A AEL B R 26 T A ROC-AUC
5332 0,894 F1 0. 837, M4 T AR KT 0.5, KB
T R A R A XU DA B AL S RE A AL 12 WA
ST . 76 H-L A 50 o, B 0T B b XU 6 A5 78 1 401
BMERREE R, BN °=29. 849, P =0.276>
0.05; MR " =10.053, P =0.122>>0. 05, P &
BRI, P>>0. 05 ATIA N 5 52PR LB A
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00 02 04 06 08 10
1-4%5 F 1 -specificity
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0.6 1

Rk JE Sensitivity

0.21

(b)Z P Female
0.0 T

0.0 0.2 0.4 0.6 0.8 1.0
1-4%5 F 1 -specificity

B A B AA XU EAG BB ROC 2k

Fig. 1 ROC curve of osteoporosis risk assessment model

4 ITFig
4.1 EmEZEITE

MG 6 £ 0, BT A7 55 Pk TR AL R i [ R
A SRR 118 5 W) 5 A, LRIz P A B ) B ] 7K R A
PR 2 I 3 A B X SRR B B A PR A R R L AR
P TARHN L IR A M B B A S R R AR R T A
B PR ok, IR A 4R BR . R 38 Y IR R
AT DLAEAR KRR B b 0 B OB b o 3K 2 PR Ay 6 ke
B U IR I B EL A TR A R R L
I F B AR BRI 5 B R A DG, AT DL R
B I B P R XU o Bt 2 AT 5 il B L 7
32 21 ) A W5 0 G R B O b AR R B A T
i Z iz 2h 1% sh B X 4

EHEAFRE T, 5ILF A EAKRML,
MR 0.5-1.5 kg KRB|BAREZERPHEZRE
(OR=0.339) .MM & & # A >3 kg KR EBK HFER
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Construction of a Risk Assessment Model for Osteoporosis

LAN Chaohua, YAO Weiguang
(School of Health Management, Southern Medical University, Guangzhou, Guangdong,510515,China)

Abstract ;: In order to analyze the current status of the residents and determine the risk factors of residents” os-
teoporosis.according to the urban division of Guangzhou, resident residents aged 40 and above in the urban-
rural fringe are selected as the research objects for multi-stage sampling survey. SPSS 20. 0 software was
used to carry out the descriptive analysis and single analysis of the basic situation to obtain the influencing
factors of osteoporosis. And then multi-factor Logistics regression analysis was carried out to quantify the
correlation coefficient between each factor and the disease. The risk assessment model for male and female
osteoporosis was established separately. Finally, the Receiver Operating Characteristic (ROC) curve and Hos-
mer-Lemeshow goodness-of-fit test were used to evaluate the model. The results of the study show that in
the male osteoporosis scoring system, when the score is —7 — —5 points,it belongs to the low-risk group;
when the score is —4— —3 points,it belongs to the middle-risk group; when the score is —2—1 points,it be-
longs to the high-risk group. In the female osteoporosis scoring system, when a woman gets a score of
—52— —20 points,she belongs to the low-risk group; when she gets a score of —20— —8 points,she belongs
to the middle-risk group; when she gets a score of —8—47 points,she belongs to the high-risk group. It was
verified that the prevalence rates of the three risk stratification subjects of male and female were within the
prediction range of the model, and the area under the curve ROC-AUC of male and female were 0. 894 and
0. 837, respectively. The results show that the risk stratification predicted by male and female osteoporosis
risk assessment model is more accurate, the assessment effect is better, and the diagnostic value is more suf-
ficient. It can better estimate the risk of osteoporosis, and has important reference value for evaluating indi-
vidual health status and finding high-risk groups.

Key words: osteoporosis,rural-urban fringe,risk assessment model,influencing factors,risk stratification
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