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BE: BN EAMFERTZEBNABBTRRARGERER EHBERERREARIRERME,
FA AP EEEMARTREREANIRS B RERAMES, & RABCA2A BHERAN SN
B X SR SHERBMBIEE TSR 1280 B HE2EHTEREHRF B MIES T RE L
AR ZEE SRR L RALAERFESF LB ARFEA S B KB R R &, KA E R
(Regression) B3 B REW R MK HR QmF2EENBHS B LB R E SR MZE
BEAFERERY. QR T EERNEN ERERTHACHARE, 2R BE(P<0.01),H
MBEMEREEETENCHSEGE., OLET2ERABHMEILENERESARNEZERE
E(P<0.01), BREAKRBEHBM, QLT BERME T LSRR K MATE 46 ~55 F#
ZEH EBENLHENERERAAHMANEETHEOEYS BALEEEHNSHEFHERERE.
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The research for trend of bone loss in highly educated middle-aged and elderly population in Beijing
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Abstract; Objective To explore the recent status and future trend of bone loss in highly educated middle —
aged and elderly population based on the difference of age, characterization of gender, and bone loss rate.
Method The bone mass indexes of 1280 middle-aged and elderly teachers of a university in Beijing using the
BCA-2A modeled machine and DEXA. The bone loss between different genders was compared using the
independent-samples T testing. The bone loss between different groups was analyzed using the single element
variance analysis. The bone loss curve was established using the regression analysis. Measuring bony index for
1,280 teachers they are middle-aged and old with the BCA-2A modeled machine and dual-energy X-ray bone
densometer, contrasting the bone losing rate between different sexes through the independent-samples T
testing. In addition, putting the one-factor analysis of variance into use to contrast the bone losing between the
different groups and build up the bone losing graph with the analysis of Regression. Results 1) The bone
mass of highly educated middle-aged and elderly men and women in Beijing decreased along with age. These
people were in the period of bone loss. 2) The bone mass of highly educated middle-aged and elderly men was
higher than that of women, and the difference was statistically significant (P <0.01). The peak value of bone
mass of the male was higher than that of the female. 3) The bone mass between different groups of highly
educated middle-aged and elderly men and women in Beijing was significantly different (P <0.01). The bone
loss rate increased continually. 4) The slope of bone loss curve of highly educated middle-aged and elderly
men and women in Beijing was the highest at 45 ~ 55 years old. The slope of bone loss curve of the female was
higher than that of the male. The bone loss of the female was more rapid than that of the male.
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BAE R THEFAM UERL"WEE IR, X
LESNBRERTESREEW, 0E8HER, B
BRI RAE RGAR R ERIME RN B S5H
ATEFRAMRABERERNEERE,

B BB (osteoporosis ) 7 & F6 JR B 5 42 ) —
B, LCRARTR N B A B R AR
BRE. IRERY “BRBE" S BRELER"
RERERAMRENFET T, AMEEFATE
EHE, BT HB B R R AR T BRI B E
REAHBBRENEHFER , BEFHERAMBO R
Ao AL, BIARRERNBEESNERTEFF
ZEBAMRAR BRAMNBGHAELAES S

B B E (bone weight) & % BB B % R M A
BAE bR, ¥R A E D X LK 2 H # (Computed

Tomography, CT ) 5% X GE X £ W% U ] %€ & ( Dual-

Energy X-Ray Absorptiometry, DEXA ) ¢ #% % £ 8 5t
8 (Magnetic Resonance Imaging, MRI) £ 8 8 € 3
WRHIANELESERERB NG, BEME R R,
& TR % FN R KA NI, 7Rk
MALREEMNEEATTLEEHEEENEN,
ERBMNER BRI HFTA R 2R TR
HEBYE, K E B CT.DEXA MRI H# 4 &
FRERZ,BEH FRBREERED, KM AME
BRBEAWNBEF A0 55 5L 4T 5t B A B R R FF
R BB B A} 43 B7 A — 4k [F] J7 7= BCA-2A
ARSI Z R E RS H#H T EREDNE;
A A B KA A2 A A MRILDEXA B 82 58 3 3%
BAGRLERRERRE FETHEERRENE
BT A SUHE B ik ik B 4> iR X 5 DEXA 178
AR R RN B R R AR A, AT BT X s
RN R BB Bk T RAFE M AR, R R B2
18] 69 5% 2R J 33 26 458 7 76 T 00 B B o % 53 3R o ) 1 A
e,

1 N&5F%

1.1 BEREMER

BT X R AR g B AL 7 T S R 4% 1280
4 41 ~60 B HUH WA R, LR R R AR
FLOHEFTHR, ERERUS S ERBR#TIA
(R1ME2), WM RHE A BSMA KD,

RERFTIERZ —F , IARRESIMARI R,
(DBREREABNEREREE . QEEF.§
BN B IRR L HR R DLRE U HE | B R 35 IR AL B 7T 38t

AR BREEMEEETXTERRE. (2)K#
BEUBRMBEREE, CO)REREFRE, (4)
BRREBRAZHERENEGYE, S)BRENEE
ERYE LR EHS MR RETE), (6)
BRI R E , (7) BRL B AE %
FERFARRE (W 0K RMERFR.E
RTER R BEXSER EERAMES),
L2 BRF®
L.2.1 [ R XWX RFEATEFK A
BEFEEATHERES R XEGREEEOER, N
BFEE - EAEARE ABIREE  BRLEE,
WA RERFLME 1 K2 fix,

KR R % 2B AT HBRXT N RERE
AREWHEE, AFHE:

(DEXRFOFE. & S FER A ]
W TAERE ZHBERE,

(AT BRE RRRE RBERE K&
J18o

) ERLFEE . B ME . & B miE RS
RALEEFRBELRAY AEFARAL REERGH
L ERERIR REEBHREAE REE HER
B REHLIERE GENRTEEBY R .6
THARERRE RS BERLMERL,

R1 TEERNBUESHAEERR(2+5)

FR(S) n H# (em) & (kg)
41 ~45 149 175.127.2 63.9£11.5
46~50 155 173.126.7 64.7+ 9.6
51~55 163 174.1 £5.3 67.2£10.8
56~60 164 171.8 £9.4 69.8 £11. 4

R2 TEEBALEERAEEFRL(22s)

Fi(%) n S (em) & (kg)
41-45 157 162.8 £6.3 56.7£11.4
46~50 158 163.2£7.6 57.5+ 9.7
51~55 164 162.5 6.8 57.3£10.3
56~60 170 160.7 £7.5 58.1£10.8

1.2.2 Wik ZiAESTEIIRGE 2h, R H&F
BRI ARARAER BCA2A B B &R 4L
5REEMAA =0 X 548 %5 Rk 0
BHARERE, NS EXFIEEETIREE
B, HERIRENT 1%  EREIRENT 2%,
BCA-2A &I B (K B MR AT A9BSR . (1) W B AT
E2h AEHR KK KB, RNEEBEATRIZE 35
(2) PR HT 2/ ef HEJR 5 (3) WA AT 2 XA AR B
W ()R — B e R B RAF R K, (5) K
FEEAR; 2 A R K S R X R B
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XURE X STRE % BRI ER: (1) ZiAA

WEMEELR BT HEAMAHEREY R, (2)
ZiIXFMAERNE b BRI REXNMEAE
b 5min B3, (3) RN Z AT, EE#E“ SeanMode”
>k “PediatrieLarse” . (4) %R % i DXEA Wi 5}, —
JE) PR AR 7 B2 A2 0 S 4R B L Ath TS T L R IR 2
WMEER R, (5)ZFXEEM DEXA —FARN, R
NiZEZEERH,
1.2.3 Giit2Ab3 Gl % 0] 6 80 R ah B4 R
ANHEH, B HE S N Excel X, EREEA,
FH SPSS 15.0 SERL 4 it , A R 51 Z 18] i B G i 2k
HECRAMSI A T K5 ; 7R R 48 51 8] B R
WERAREEFEZAT; BREREMLNE L
S A 191 13 43 #t ( Regression ) 1 ) i £& i it ( Curve
Estimation ) # 17, WHAX R & R HIEMHIELL 2 +
3s #H17

2 &R

2.1 EFERFHEFRAABRERARER
ALKBFHRIER EENZRER I E¥HAE
iR, BAEGNARNYE, AMEERAEERRK
ER, MEFROMRAKABREERRER, R
REBREHEN EERERRE FRERAE
L, RAEBHEER, FREHFRAAR
R3 FRAFHKTPEERNBERRBMREL (2 £5)

FR(F) o BRE(k)/FH(cm) BRE(kg) HEE (kg)
41 ~45 149 2.26 £0.12** 6.43 £0.417Y
46 ~50 155 2.03 20,2644 5.25 £0.39**
51~55 163 1.78 £0.15"Y 4.37 £0.48°°
56 ~60 164 1.62 £0.24°° 3.93 £0.4644

Heorvaa BHEAAEBRE (kg)/FR (em)  FRE
(kg)/ikE (kg) Ml P<0.01; vV @00 BH:&MAMARTHE(kg)/
H#(em) BRE (kg) /fRE (kg) HLL P <0.05

M3 A5, BB AR08 93 i, FEHIBR B R LA
BEXERENEMS 41 ~60 ZITERARNE
FRBEEAZEERAR, BREHI L FHR
BERBEERBE (P <0.01) 7 41 ~45 S AR R
HEH,56 ~60 SHFRERM,

®4 FAFRTEFRALUFTRMEERL(225)

FER(F) n BEEK)/BH(cm) FHE(kg)/HE (k)
41 ~45 157 1.8310.2377 5.34£0.31%°
46 ~50 158 1.56 £0. 17 4.42 £0.3944
51~55 164 1.38 £+0.2644 3.73£0.41*
56 ~60 170 1.27 £0.17°° 3.280.377Y

B x AA AHSHAEARETRE (k)/FH(em) BEFE
(kg) /K E (kg) HH P<0.01; VYV, @@ KH&HAMEFE(kg)/
BH(em) BRE (kg)/HkE (kg) HHK P <0.05

MEATTH EEFELOEM, EHRER &
BN S EENE 4 ~60 FIL RS ARG E
FEBREEAZHEEASR, BEEEH R K, 400
HRBEEZRBE(P<0.01),7E41 ~45 ZHFR
HEE,56~60 ZHBEHREBERMK,
2.2 bR EERMARSRR A ERRFE

R R, AR TR A RE W B8 ERE
fE, e AP EEYE AFRERBEANRET RREL

HEEARE,
£5 HEFREHBHEBRERENERER (x5)
F8R(S) n R BE (ke)
41 ~45 149 3.84 £0. 46
46 ~ 50 155 3.36 £0.41*
51~55 163 2.97 £0.3444
56 ~ 60 164 2.78+0.317Y

HE:+x AL VY BHEUMEEFEHEME P <0.01

MK 4 FTLLE I BEE SF IR 838, Jb 2 4
BB AL 41 ~45 % 46 ~50 % 51 ~55 % 56 ~
60 SWEHAFREHEEFEE(P<0.01),

F6 DEBEFANLUEBRERRNERER(2£5)

FE (%) n H FIHE (k)
41 ~45 157 2.99 +0.26
46 ~50 158 2.48 £0.28 "
51~55 164 2.13 £0.2544
56 ~ 60 170 1.86 +0.25"Y

FE: o AA VY ZHEHEEFRHEEML P<0.01

MFS TUES, LR EBEFRMLERE 41 ~
45 % 46 ~50 % 51 ~55 % .56 ~60 F B HMET
FEXHEEFEE(P<0.01),
2.3 dem PSR S B KA

ANEEBREARREIRPZAEHEZ M, K
BEHEBMHESER. BHEALZENERREKS &
FIEBHBEREARMEE, TREH, BENEGRE
ERTEE, BHERFERERE T,

T LEPEEBAABHETEREOENER (2 £5)

i n B Lt

(%) BB E (kg) BB (kg)
41-45 306 3.84+0.46™ 2.9920.26
46 ~50 313 3.36+0.41" 2.86 =0.28
51~55 322 2.67 +0.34* 2.28 10.25
56 ~60 334 2.28 +£0.31°" 1.86 +0.25

e BHALHFHEBEML P<0.01
ME6THMILRPEFETNBENTNLHE
41 ~45 % 46 ~50 # .51 ~55 % 56 ~60 H & H
HKERBEYEZREBE(P<0.01),
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2.4 JERFEFERHHABE R KR

ANEBREARKEAFTIBRPRAEBEN ST
MELE RAAFRIEBEROERER, &
AN (R B 4 i B 30 B R 5 B L B R R FR] 4h
HHERGEBRUSERRANFTERNE, §ER
K ELA W] R A 4E B R B REAE

A 5B B S R 01 4 B A0 R e e
WGBSR AGEHT—> B — B A
KB E I E, %I/ BCA-2A 5 DEXA & i il %
Bk, FitRB =L MR 2 BA L E R &M
BERA IR e RB(R2) BoR, Bt =
RILT7 & BCA-2A 55 DEXA B R & & MR
(K1 5K2),

3.904
3.754

14 TR
p —— -
3.30 PBMC

BRE (ko)
s RN R B L

ORI LI SN0 O — I N 00D — b

NOUNO NSO OO NS
I T T T S SRR A

40 42 44 46 48 SO 52 54 36 58 60 62 64 66
3 e D)

Bl P EFRATHEERER RS
EARERE(%) = (2R 1L % — & BMC - PBMC)/PBMC x 100
y=4.29 -0.028x - 0. 064x> + 1. 64e - 0. 054° ;

R?* =0.942(P <0.01) ;n =36
y=4.34 -0.080x - 0. 061x* + 1. 76¢ - 0. 0547 ;

R* =0.910(P <0.01) ;n =36

ME T ATLAE W bR B E R e 41 ~
60 % B R Z B MK, TE 46 ~ 55 5 R BUB Rk
2 EBR B K, BB, JU BT o B 4 B P TE 46
~55 BB B R ARRE

ME2ATLLE S, b EE R M Bt 41 ~
60 B R ZHW K, T 41 ~45 R BLA 56 ~ 60
2R BUR TR R th R AL A N TF 46 ~55 %
FRFKMEFE,

3 itig

3.1 dumteR B R AR R WK B A IR ST

B R 7RG RARRIE, BRER
T REAGERREWEREEAHANE:—
H R ARTEER AR (430 ~40 %) 898 8 0B

5.0
184
4] —=DEXA
443 — BCA-II
123 eBMC
5 318
oL LR 1
= 344
324
% 31
T 56
241
22
204
18
161
141
123
10

40 42 44 46 48 50 32 54 56 8 60 63 64 66
Fig ()
2 tRPEFROBHEBRERSME
e BEERE(D) = (MR L{TE— A BMC - PBMC)/PBMC x 100
y =8.86 0. 134x +0. 036x% +7.57e - 0. 062 ;
R? =0.933(P <0.01);n=36
¥=9.06 —0. 140x + 0. 042 + 1. 26e - 0. 054 ;
R*=0.926(P <0.01) ;n =36

HATR B HY B 8 15 {H ( peak bone mass PBM) , & — %
EREFRBEAER, REHE, LHEERE ot
BB K AR AR, R BB AR (4 18 0 36 0T B
B ik, M E R AR B Rk EE
AR, B BB R B R B A BT AR R,
EHREKP 41 ~60 Sl BETHAR
BB TR A SE R AN 2B T R, &b T B R
ERW. 41 ~60 FA iR BEBMBEMML RS
FRAMNTREXES N BHEHLEETREY
HEMDHIH 41 ~45 F 4546 ~50 % % 0. 48,46 ~
50 FH 5 51 ~55 #4424 0.29,51 ~55 H4H5 56 ~60
BRHONGEML AT REHEDD N 41 ~45
%2 46 ~50 F 4K 0.51,46 ~50 H4H 5 51 ~55 B4
$70.35,51 ~55 B4 556 ~60 F 4K 0.37, X—=2
AR 5 X R B 5T — 8. Ak 20 ~ 30
SUHTEROBEHKY, EHKERN0.5% ~1%,
30 ~40 %, B #AE KL FHMNELERS, BFEUL T
—H RIS (E 40 B UG HEE R I K B BB E
K, BN R, MR RN B/NRERE, &
TR, RBCH MR, AT T B4,
AEEREVEMFERIFME, A FHEE S
KREBRRZHEMEREETR, ZEBRENE
REFRAMBRE, MiPEEHLTFAGTET
MEERH, U, XESHRBMMERELESYS
MEBRAEEREL., AHATUEH 41 ~45 %
FRBEBUBFREREMMEBHE E45~55 2
WIE BHERER S REBEYE,7E 56 ~60 % 4F
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REENBHEERERERMANRZREH . WG
RPWEMLEETRERKTE 41 ~60 S FERBEHE
M REEE FREATNLESTHBEEX—
FRBAABHERARB I, 7641 ~60 FHE
RALHEZHFUNRAERREREAR, 5oL
BAEZPHEEERK, THBELEBEEBEKTR
HRER, EXBATHRRNERRETRKS®
AL T — R P AORA, MR Bz w, X R
RRBEAE, BREHBARREM, BHERHOHMERESE
REEBERM, XRERERBNEZEBRER
W AR A R

3.2 tEAREABEREHUEIZER

ALKBHRER KENEER—IERKAE
iR, AR-MAMBETHFEARHNERSEE,
HEFBRARBHR S ER, BB A RN R B
K-EE-FREAR

AR 4 ~60 Z X FRBRAMLHENERE
HEBRTHABE, FEEFEEEEZR (P <
0.01) H#FERAT AL EERRELRNEHE
FRESHIB A .41 ~45 F 4 0.85,46 ~50 H 4
0.50,51 ~55 #440.39,56 ~60 % £4 0.42, X
RHFEATREIESEEBRANEGRREAENAR
A RER, TEATH— T B BB BB AR
REREAHHARIFRERTRA, EAKTE
BWRH:AHAZ 20 5 EFRIEREEEN St
WMKEERTLH, FHYHKRLH N 2.2% M
1.9% , ZHRANIUERABHEREERTL
PR, B, T3 BB R AR R B
ZIEEHERNEREFNH,

WA BRTREEFRX-FHEN, BERERER
BWRREAGFEH-NTERR, WREERF
MEEERES T, BNREREERENE, B
P B R ERERE R TRENIE, B 2ERERE
SHENBEBATVEMRT 8, XRAR—MRE. TE
ZHREN, EREH)E, ZHEF R EROERH
BETEE, SBLESEERE-SRT IS,

ABFFT 41 ~60 % 5 A & BB I Ok o 2 Rt
EHSETHRAB M, HHTE 41 ~60 B F R E R
THBRRANEREHTRABE, EFRIEHE
BHEZRTIHMMRET , FERBENE, ot
MERRARERLMET B, BATTRBLEFR
B REREZR B, (TEERABRLEFN
WREREANHT)IMAREGERTRA FRE
RETH LN 40 ~49 X BHEN 40 ~64 5, B R

BHMER CHFEERER L% ~2.5% ,ZMA
Bi 5 ~10 F BUAFEREFTZRY; BERE
ZRP:-EERTHERMLHE, BE)F 1 ~10 4,
BREREXRFAB MR, FEREN 1.5% ~
2.5% AR S ~ 10 F; FUATERY; (F
BEBZAW:.65 FLUR, AUEBTREREREK
B ZRKE, BHRKUMEA - SRBAEER
REER, BREEZREANR0.5% ~1.0% . EM
WRA—-SUAT ZHESEETRETERNI -
BEMERECHENERERERETBERITH
ZHEBRAZRPZERABHMAE, XHRE M
BT ZHERERERTR,

o, B BB M R A S AR e
Btk EEEABRD . BLAWUERRERNERET
BEEHFANARR, B RBOEE N E, T
UEERENE, REESREBEEERAN
BREMMEBERRZ —. A4 HEEEFREY
B, T ER-EAE R &K AL,
EKRVPLBETR, XAISBERBERHEE,

GLHR, PEFELESFERESKEREY
BFFEERHENFEREEFTUT=ZATE: (1)
BRKBIBER RN RKEERT M, H3 5 G
EHEBRTLEMIAR; (2) BEETRME LN
BREREERTEY, RBRLUEGKERELRT
Z;Q)REFRMELHENERERERIFAR
BRIEARZER, TREREIM, XEMR T 2tk 5k
BRMER, Wi ERXRENEEETREEN)E,
THZ LA RERER T BMHF REKRAEE
R TAN MK EEAEBAR TR L%
LB

AHRGR (1) ERFEEFHARLTHE
BT R I, BEAE R B BB # K . 7E 46 ~55 &
WA B BT Sk B, N AN 3R0E B 5 A EAN S, B
RERREERE, Q)ARFEERAMARER
RRFERRHENZR, SALTHEERALER
FTEA  SRBHERAAHENES, AL R
WA RRE, BB RMREREH M. 3)FR
LTI R L Ok R 5 4R O B B B TR
BRo

[ # £ x m ]
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