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WE: By BWHFENTPEEABTRAMMWBRER N EFH TAEENEEARKNEFREREB]
TR, HiE 16T EFABEERENAREXKEREMNENERESEERNHET
TEHBHESR LB TEEESTFRIEINNXE, GF OEBHMZH 445 FL ERARF M
EFREK,TEM BMD B ZH MR, LHENRREEHES TEH(P<0.05). QFEBILNE
FRHRMEEOS U LB L 60%,75 FLAEE 0% BHRBRMNEBEWREBH 65 P ~69 FHAN
5% ,70 % ~ T4 ZHANE 0%, KFISHZHAE20% UL, 5% ~ 9 S LR 302 WEEB D H
BB/ OCAMEERNELH SO ~54 $4.5 45%,55 % ~59 F 45 80% ,60 % ~ 69 % 4 5 90% ,70
SULERKE 9% . BRERBREELE S0P ~54 $ i 10%,55 % ~59 # i 30%,60 % ~ 64 3
UL 40% ,65 % ~69 % 50% L E, 70 F L EFE 0% U L., N ERALREREHETTERER(P<
0.01), @BHENEERSERWH XU I BLE R, TENBMD 5FREBEENRMEX(P <
0.05), AL HHMXEER, OUFRIETRE,ITHMBMD Hu TR, #FITHAYUSHEL, L
WS MIEREL M, THEM BMD HEF B E XM AT /N AL HHMAER., %18 EFEFA
H.EEFRYEA BEEZHREIK, BEREMNERRASE N, TEALEERHE,
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Analysis of bone mineral density in 1116 middle-aged and old people in Jinan CHANG Jing, CHEN
Huangin , QIU Lei, YANG Yiwen . Department of Health Care, Qilu Hospital of Shandong University , Shandong
Jinan 250012, China

Abstract: Objective To analyze the reality about bone mineral density( BMD) in middle-age and old people in
Jinan in order to provide information on bone health for doctors and the elderly. Methods  Single X-ray
Absorptiometry( SXA) was used to determine the bone mineral density in 1116 middle-aged and old people.
Through analysis of these documents to find the relation among BMD with age and gender. Results (1 Among
people aged over 45, T and BMD were decreasing while age was increasing. The decreasing rate was significant
higher in women than in men( P < 0.05). @1In men, 60 percent was osteopenia or osteoporosis in group aged over
60, 70 percent in group older than 75; the morbidity of osteoporosis in 65 ~ 69 group was 5 percent, 10 percent in
70 ~ 74 group, more than 20 percent in group older than 75. In women, 30 percent people had osteopenia in 45 ~
49 group, 45 percent had osteopenia or osteoporosis in 50 ~ 54 group, 80 percent in 55 ~ 59 group, 90 percent in
60 ~ 69 group, 99 percent in group aged over 70 group. In women, the morbidity of osteoporosis was about 10
percent in 50 ~ 54 group, about 30 percent in 55 ~ 59 group, almost 40 percent in 60 ~ 64 group, more than 50
percent in 65 ~ 69 group, more than 70 percent in group older than 70. The morbidity of osteoporosis was
significant higher in women than in men( P < 0.01). (3 The correlation analysis shows that there was negative
correlation between BMD with T and age( P < 0.05), especially in women. @ We did curve fitting with age as
independent variable and BMD and T as dependent variable, whether in men or in women, we could see T and
BMD were decreasing while age was increasing, but the curve was steeper in women. Conclusion In middle-aged
and old people, age was increasing while BMD was decreasing. and the morbidity of osteoporosis was increasing,
especially in women.

Key words: Middle-aged and old people; Osteoporosis; SXA; Calcaneal bone
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BMELSZFAXHEMNEE EFREF LA
MEHER . ZEANBRERANBITNBBRSE B
REIFERHERES . HREEFAORSHR
HERERBMDEHFR THETLERE, WE X
SHEFEMN(DEXA)RERIZHERAMKH EEN
BB BB E UBERER BERFE, T
WHRER, A EBSEEBRAMPETENEIR.
BREXEZFEENSXABFURERE ME/ B
EHR.BEETHRYEE, AANAAREZEN
EHE ANMUBCENEHAVNETRE BREE
FMOEER FETEETHA. RIIXT 2003 &
I0RLURERBNASXA S ITREBERN P EE
AHEEREERBT TN, ENFHEHE B ER
MIERRERGRERE B 2407 TEEME
FEABNTREEH,

1 MEFFEE

1.1 RS

Bt & 1116 81,8 574 &, % 542 B, 48 45
% ~97% . ¥} 2005 5 3 H ~2006 % 6 BELR
REFEERTHEEMOBESEE BR®K. P
RRVLBE T 4E = F A F 5% B IR .5 I
BB RETEE WG RMERE S,
1.2 B5ER%E

AR EY R A% E DOVE MEDICAL

steoporos , May 2007, Vol 13, No.§

SYSTEMS, INC(a subsidiary of NORLAND) S BB X 4
ZEEERUNEFTLERENBEENR, 16N
SIITENER., S REFETAELY BMD (g/cmz)\'l'
H(SD)M Z{E(SD), TEH=(FIUBTEE-E&
ERABVIHEBEE)/ERERABEBEENIRE
#(SD),

L HiAR A ARE WHO 1994 SEHEEN 2 BT,
BRETE> -1O0SDAHE¥,TH< -1.0SDM
>-2.5SD AEBMIP . TH< -25SD IEERK
W,TE< -25SDSHEFHERAMBIHTRTETR
B
1.3 FitFELE

KA SPSSV 13.0 83T Fr B B ph T 4 B, i
BERHA : +s B, ARERBALBERATES
WLERERRERU RN ZR LR ok, F
BEBEENRENXRSTAELBEX ST FH
STt B BRERLEBRA ¢ ¥, P<0.05
HNEGITEER,

2 #R3

2.1 BEENEMELE
AREWNHEBLBFENEHEERE 1.H1
ME2, TR EEHALHES ZULLHAR
POEEFERNSA,THA BMD HEH R, &t
HREBEABHE TERE(P<0.05),

1 ARFREFLFEFENCHEER(2+5)

Fid Bt b

(%) N T {H(SD) BMD(g/cm®) N T {H (SD} BMD(g/cm’)

45 ~ 45 -0.57 £0. 8§74 0.4525 £ 0.0714 78 ~ .43 £ ¢ 975G 0.4089 + 0.0588 "
50 -~ 77 - 0.59 £ .93 0.4363 + 0.0768 105 ~0.86¢ 1. 17%%® 0.3810£0.0717"
55 ~ 70 - 0.5]1 £ Q.99% 0.4415 + 0.0922 71 - 1.64 4 1. 14%dn" 0.3321 + 0.0653"
60 - 71 - 1.02+0.82" 0.4139 2 0.0811 63 ~2.21 £ 0.9 0.2978 £ 0.0762"*
65 - S7 -~ 138+ .97 0.3985 + ©.0718 63 -2.2) 2 ).28% " 0.2895 + 0.DR33"
70~ 62 - 1.072107% 0.4111 ¢+ 0. DB8D 58 ~2.99 3 D 8PLIT D.2546 + D.0OS5D "
75 - 92 ~1.43 ¢ ] 119 0.3310 ¢ 0.0851 59 - 2.9 2 Q. 89T 0.2564 + 6.0851°
80 ~ 65 - 1.442 1.05%4 0.3827 + 0.0893 33 ~3.3§ ¢ [ Z[¥* 0.2314+ 0.0770°
85 ~ 35 -1.42 % 1.01™4 0.3381 + 0.0827 12 ~1.80 1+ Q goo-i=te 0.3243 £ 0.0402

H:aGg45- FHREAMILB P<0.05:b 550 - FHEAMULE P<0.05;c 555~ FHAMLLE P<0.05;d 560~ EWMBHEE P<0.05;5e
565~ FHHMLE P<0.05;15 70~ FREAMLEE P<0.05:5 5 75~ FWEMILE P <0.05;h 55 80- EHMAMLLI P <0.05:1 585~ 4

B E P<0.05; » B—FHREATFSTEHAULE £<0.05
2.2 FREMBRRLE

ARFRHEHE T ERADBBELELE 2,
MERINUBRY , BREBOABARAFKNER 60 &1L
EBEEPS 60%,75 LU L5 0% BREWNEBRH
REMGS S - FEALE SR, 705 -4 BHY
0%, KF 15 BHE20% L E, 455 ~49 3 8
TR EERBL; BEB LS MERELE LK

SO ~54 AL 5% ,55 % ~59 & 45 80%, 60
% ~69FNE90%,70 FLLEEIL 9%, BR
BB RERELZHSOS ~54 51K 109,55 % ~ 55
%3 30% ,60 & ~ 64 % 37 40% ,65 F ~ 69 5 S0%
e, KF105HET70%1L L, LHRB R ER
FHERMTFEME(P<0.01),
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T(SD) (g/cm?)
Jym | 0.5000
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Lok 0.4000

15t 0.3000 -

2.0 OB D84

2' it 0.2000 it
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30 0.1000 }

T S T T T T T 45~ SO~ 55- 60~ 65~ 70~ 75~ 80~ 85-

(%) (%)
B1 AFERABECHEERE THEHEE B2 ARFEHRHETHEE BMD B LLE
K2 AREBRAEARLERRLBRELE (%)
oty B Tt
(%) N E# HEE L B N E# FERR D B R
45 ~ 45 30(66.67) 15(33.33) 0 78 55(70.51) 23(29.49) 0
50 ~ 77 47(61.10) 29(37.66) 1(1.30) 105 57(54.29) 40(38.10) 8(7.62)
55 ~ 70 45(64.29) 23(32.86) 2(2.86) 71 20(28.17) 32(45.07) 19(26.76)
60 ~ 71 29(40.85) 40(56.34) 2(2.82) 63 6(9.52) 32(50.79) 25(39.68)
65 ~ 57 24(42.12) 30(52.63) 3(5.26) 63 9(14.29) 22(34.92) 32(50.79)
70 ~ 62 26(41.94) 30(48.39) 6(9.68) 58 1(1.72) 15(25.86) 42(72.41)
75~ 9 28(30.43) 45(48.91) 19(20.65) 59 1(1.69) 20(33.90) 38(64.41)
80 ~ 65 22(33.85) 35(53.85) 8(12.31) 33 1(3.03) 7(21.21) 25(75.76)
85 ~ 35 17(48.57) 14(40.00) 4(11.43) 12 0 4(33.33) 8(66.67)
2.3 FHRHESHT T(SD)

FERENESRSERHHEREIIE 3,
MEIBTLLEHR,THEM BMD 5FEBRE R EMN R
K(P<0.05), AL HHAMXHEFR, T{HM BMD
ZRBIEEENIEMEK(P<0.05),

®3I BHEMNEERSFROMRESTH (D

BH pralic
I H
1F BMD AE i BMD
oF i 1.000" -0.260" 1.000" - 0.646"
T{H -0.270° 0.931% -0.655" 0.958"
H.* P<0.05

2.4 LG

LR A B8, LL T {H A BMD A&, ik
BEREHEL(P<OO)HREZEREEEW 3 X
REHATHEU G, BETHEHMRBIPZTREN:Y =
0.450 - 0.033X + (7.80E - 0.007)X’, BMD 8 [E] 19 5
N Y=618.99-3.83X;ZH THEHMEHFER:
Y =7.833 -0.195X + (8.99E - 0.006) X’ , BMD #J [H]
AN Y =939.364 - 12.559X + 0.001X* , 453 i
K3~6, ILIEL, TEEBHERALHE, THFM
BMD PE 4F 8% B9 38 R B 8 A /N FE L R EBE

3 ik
B JR i #A %iE (osteoporosis, OP) & —F AKX B &

o]
6.00—
t | r | | I |
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B3 BUHSEE THMESTRAE
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0.700 - oo

0.600 ¢ Hoo &
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4 BHFFEE BCMEMFEBTANE

ME H R S B R O R AR, 5 BUB 6 1 38 A 5
TR S HERERR. R DEHRASRIT,
B BUG P AE R OOR T 0 M8 R 5 9 3 2 R IR AL
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W6 THBEH BMCEMES TS

AT, 60 42 0 S WMPRF=ZHZ—BEBR
BMEE,80 B A BN KR =422 B REAE
HEHNBHRRRAMFBRUOIERR., XY=402
—KEAZMNAGZ—RBE—4PELLRE 1K
BRGMNEEEH. B, RS EEABRETRGEN
R HE MBRRN BTN RENER, 7
WMHARTFENENRLE, ERT T B 805 EFR
B HRELBT S ESBENTNREREAH
MK, B YSEMBBRAS BT, HBAk
RUABEERABT YA R NEEENEEN
EMRARBREFRWEE FUSHFERENE
BARE

DEXAMMZERN B EEBE "SHE", BHHR[M
BER ATER BEFTE, ATMMEER, FE
BEEBRBMM LA, M SXA BEMNE S B
FMEEETAREE., SXKABFMEBRE, &
AR XARE, WHBRE HEEMATERY,
REANREBHEFEERGE 5% L), RATHR
FHEBRETHREENEERL, XARBSALR
B HE IR RE B AF 088 6 1 PR B i AR AR L, BT LA BR
BREBEFANSETHURBEBHTA, HBHRAE
H,RESHMREAET HENRMELRT,B/R

R B EEN & A ST FHAES TR
B, BERREVH REBVEESEFBEREK
BTN BT EEMETESE JAURTETEE
EENBRBABIINEREEAEN, BHEEE
DB X RBESEENREFEENENS
REH BEEBRMEAI0OP ~40 % HFERERK M
B, S0 S B THRAE,IBRE DEXA-EFES
EHANBESSTEEDEMX, BWHLER, A SXA
HITHEEABMBEERELE VRERGERR
MHRLEE REHIKEFSBERANAE -EWEHN
#riE.
ERAMHAEAREMERHERMAKES,
EHREMENER, TR TEH.. BRBANE
BEHHER. EEBHMNBRERIW L, UEEBLE
ABRE, RIMTHEELZRE R EBEEMIH S
UERABES FEEFER KR, TEM BMD ¥ &
WK, L HENBEREEHES THEHE(P <0.05),
BEBOMERBNEEGOZF U LEHEP L 60%,
T5H5AES 70% ;B REMBIREBE S S ~ 69
BHALE5%,70 % ~74 FHRLE 10%, KT 75 %
HE20%U E, 452 ~49 S HLHEE 0% FEBH
DB BEBOMBRRMELE SO S ~54 FA4 L
45%,55 % ~ 59 H 45 80%,60 % ~ 69 % # 4
90%,70 5 L L EEEX 9%, BERAREBEREEL
S0 % ~ 54 % 3F 10%,55 % ~ 59 % i 30%, 60
% ~64 Fi40% ,65 % ~69 % 50%LLE,70 % LA L
E10%LE, THENEERMBHREHEETE
H(P<0.01), BEENEHR SERMMHXMH S
FrivB/R, T{EMBMD SHERBRERZFMAMK(P <
0.05), L KM AN TR, IERIAER, U
T{EM BMD W&, #iTHABFHREFL, L
B, T A BMD B £E & #9185 K 1 F d &2
INELHHMAER., RIMVWERE5RAN—-LIRE
Hfl, REEMEXEEHASHRE . HETZHE W
M XWEBRFRERER.SOF U LAORKE
F20.1%, HFHBMEH10.3%, LM 32.0%., £,
Jbs EREHAEIRE, 0% U EBEAMREBR
BRAMR 40% ~50% , BHEHHN 20% ~35%" 5
FHEMEEM, BETFRERR, XNAZEFH
EBEBEETEEMMEMET 200 #1122 EMNE
BETBRAITEFEERB N . SR XABTRH
WMEEER B ERHN 23.92% (& 25.38%, B
17.02% ) ; KB EREERHN 30.85% (X 32.80%, 5
21.54%) , LS EHEL  ZERAEEHEE XL, ¥



PEREAHREE 2007445 AF 13FF 58 Chin ] Osteoporos, May 2007, Vol 13, No.5 347

REEC N AEREEBESNMAAMNBLBKX
986 BIHEF ANBHEEHATTE  ZREKH 45
BUGBHTEEARTHFEHENERER . BK
HARMER R R REFRAEMHEAR, X—BY
ELHFEFEARTENAR, BEHE AR
A B R A AE R AR R K 5 AF I ) AR AL ML AT T B
A, HRGEREN 45 F UG PEF AN
THEARBHBEREXR, B RHEM KR L RBEER
R BT E, X—BRELEAFTENHE,
FEFRERBEHATHE, KEABHNEREREZRE
BTEEAMN, FHAMENZERBLULEAR
HE, BARPEFHLEBTP B REMENESA
o

HBRRERBEREANEERFENERRH
ROMEBREEE MRS R oW, FEGE X 5 R 55 BR
REBURM:, 158 B0 40 MO T8 1, 40 B 40 4R
R EEERRTERY, BRERERE, HHRK
FREREZEFRHEMRERPERERER, Badt
FKABRRZ - REEFRENEERD, BL
HEBEMALL, AHELEREEREE . HEBHR
MG R MHRFEROBEEXHARKD,
M SR 3 7K Y AR, 0 400 B B R SRR 5 , B A

R, RS E B RARREENRE"
B, PEEARBEEFERIER, BEEZRH
R, B RN R R B3, EH AL HE N
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