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The incidence and risk factors of osteopenia in adolescent dancing girls in Lanzhou, Gansu
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Abstract: Objective To explore the incidence and the risk factors of osteopenia in adolescent dancing girls in Lanzhou, Gansu,
in order to apply targeting intervention. Methods A cross-sectional randomly stratified method was used to select 462 samples,
aged froml6 to 20 years old, from the adolescent dancing girls. Bone mineral density was measured using ultrasound bone
densitometry. T-score was evaluated comprehensively. Sixty-eight cases were diagnosed of osteopenia and as case group. Three
hundred and ninety-four cases were with normal bone mass and as control group. Twelve indexes including age, height, and weight
were compared between the two groups. Single factor analysis and multi-factor logistic regression were conducted. Results The
detection rate of osteopenia was 14. 72% . The analysis of osteoporosis-related factors showed that after excluding other roles into the
model, body mass index ( BMI) and age of menarche were linearly related to calcaneus stiffness index (SI, P <0.05). BMI was
the most impact factor on SI (r=0.121). Age of menarche was negatively associated with SI (r= -0.112). The prevalence of
menstrual disorder was 39. 18% . The risk of osteopenia increased by 1. 88 and 1. 92 times, respectively, in people with menstrual
disorder and smoking comparing to those with normal menstruation and nonsmoking. The risk of osteopenia was 1. 84, 2.20, and
2. 65 times more in people with less intake of milk products and soy products and dieting than in those with normal intake ( OR =
1.88, 1.92, 1.84, 2.20, and 2. 62, respectively, the 95% confidence interval not containing 1, P <0.05). Conclusion Late
age of menarche, low body mass index, menstrual disorder, smoking, less intake of milk products and soy products, and dieting are
main risk factors of osteopenia.
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FRUESERRNXENH HRERNA,ANE
DAt B 49 3K 75 14 {E 5 & (peak bone mass,PBM)
M150% ", MatBERENSBEBLEETE
BHZEETH FEBRITHBE, AFHFRY L
HEFEEMEME XA ITEELY ., N, EFE
W B B B K AL B BB &t B T B #A (osteoporosis,
OP) B tERE, X THEEPWERLE, HHEMN
HRB X ER RER ERERAEENA R
BAMGEAES T EMLE®OZHES —EFK
. REEREEIRHTHINRESHNEIREE
AR R AR, S VG 2R ES
) B K B 35 A7 7 45 T BE AR Lo A R A4
REEHRNIEHEIRK, ZHZAHTEHNETR
BRE, R R ER SRR, o
F T W, R SR B 60 T3 BN RE S 0 o ER AL
FEEEEH ZABAHNRRNEEMESHE
% B¥ {8 (bone mineral density ,BMD) , {H & X fhFl1}%
YERIEFR 2RI Ltk p g3k . HR 2 M
A EFEILE, RN RS, R eI RUE S
HENFERRNE,FHEZMEZREREX , IR
SHREUNE, BEMBRERF, PBRRBELH
53.90% , A MFAHEEMR KN, ARETKE
MEMBXEEREBL VL LEBTFERR, M H
HRERHATIML HARERBAALRE, T8
HFREHMARNZ LR HEERENE W, X
RAZABHBERB M OP KW EKRHER, RET
B RHMERTIMEREERBE T BENAFEEX
MG, BREE BB M OP M &4 %, H K
5 BIE PBM, 3 /0 S H B 28 | B 0 B F B
A OP XU, REX —RHABRNAEERE,

1 #eMmAE=x

1.1 %%

EHEREE Tk 15 3 20 % L4 462 & R i 55t
RERFEMNBYEEZ S FU LNEEIIEL, B
F Yt (8] 8 % 20 22h 5 ok K 5 AR A 2 5 ma B AR
MIZH &, ss MR EE KD % B8 RE M AE K
H AT ;e 20 12 4N A AR RBUE T
TEEM,

1.2 Kk

1.2. 1 [MBAENE - OEEEEEN—RRAE.
BRROKBEIR AEFEIRREHBEEE. [E
HASEININMAZEAREERAHEES, IFmA
EWNRHAHBEAXREERDN, A RAEEAR AR

5 HEREEHAEARKERSNEN BN,
FH U lE

1.2.2 MBEAEZEARNAGRE: (1) A LKW
HLWiREAZEEN, AZRAHME(28 ~304d,
HWAE4d) , AZHEE(2~5d), ARRIEF (20
~100 mL) , 2B & ERH (BLE); A2EA/LRA,
AZyEYPER(EEN12~14 %) , A2 HHA
ME(ZXAZAPNRE AL LF) , EFEBHE
(AZMILEid 6 A BRI RHEAZ), ALH
H(—KABIMEBASTF 10mL) , A 235 (EERA
A &AM b H M &£, 8 A 2 6 R E K i e E
BB, TG 22 1B) S i P AT S L B4R O B SR AR
) s HIBR &SI A EE, LET 18 1)
KITEERNEEEMZ, (2) TREBIRME: T
ORI E R (DiSM) 'R DiSM JEE TR B .
HEEH6 MR ML AR LB R 6
MR EL ELEEX BEVRL AN
BEEVR —HETR, ¥3XKA Huon FH—
AHE BT R BB, b O B 43T 4, A2 u
DiSM {9154 4> #4174 HT B B EAEM“2 (B4l
ZRVEBAARFATTR)" M3 (EVHEE,E
REF)"HA(ERNYE) AR RHE, S
(BETVR) H6 (—HTR)"HAZENRA,
IR A3 H-AATE,BRTE,EFTH,
G)HMERRBIRE: HEFTTH RS <5 K/w
K, =25 W/w REHBREHG <5 K/wRb, =
SW/wHE HBRE <S5 K/w R, =25KR/wH
Z WM =5 X/d HRERM, <5 3Z/d HERK
1 FEIE AR =35h/w HERE, <35h/w BIERR
-8

L3 HHEENE

1.3.1 {U28MJ7 1% % E Hologic 7\ &) A Sahara
Clinical Bone Sonometer 5% EMENEL EB T
BEE, MARNEENES & HH. 55 &
FRESFMHCEEE, HEA EREANFEM, B T
SRUEME LN EREE., MR Efass
7# (speed of sound,SOS, m/s) , %47 B & M R T
(broadband ultrasonic frequency attenuation, BUA) , [d]
W iR B SOS & SRR ITE I LB S
ARG HE M THEH.ZESERERRERANT
S K B 58 BE 45 8L (stiffness index,SI),

1.3.2 ZWifs#E: XA 2010 it F T 4 H A
(WHO) OP iz Wits' ™ T > -1 HHBIEX,T
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A OP,
2 SR

2.1 HEMBEEBOMOP HBKRERALZLE
ALE R 2

HFE 2 I M X EEFEH BB L4, B
HRNBFIEREA, KWHEN 14.72% ,0P KK
;181 FI M AZEA, KAEEN 39.18% ,He 152
BivBRatrRA2aE, SAZELAN
83.40% ,
2.2 BIRMBZBIRE SIE

2 X EFHEBE L4 SI{HH:118.050 +
18.119; A 2 ZFEE. 4 SI {:113.410 + 16.360, A &
E# 4 SI{H.118.001 + 18.510, A X . P =
0.007,P <0. 05,

2.3 RAEBEBLOMEREEST
ZHEEAENSN AR REER MEER AL
REHEBRR GHEPE HRLEHH BAFE,
B4l R4 OP WPHE R L, P 1 <0.2, %
HERESH, WEL, %2,
ZLZTUEHERLIT (X1 =4E, X2 =EH
¥ X3=YIHE®R Y=-FRELRE) AEXE.W
BERSERERRELEMX(P<0. 05),HF
BRERBENEREREWER, MPERS G EER
B AR K s logistic ZFRERPLERBR, HRRE .
HEVE HFREEIH S BHE Ve TR RE R
WEBE(B),Z28K%K,P 1 <0.05,0R fii¥y >1,0R
MS% A fEXEBABMAELE 1,5 P EEHEF, £
RHUEETHEENL, HASHXERRASKER
WELIHT¥EEX(P>0. 05), WK 3,% 4,

R1 HRZMNEENEBELEFTERLO KWK EER T (—BRE)

Table 1 Single factor analysis of osteopenia in adolescent dancing girls in Lanzhou, Gansu ( general condition)

G 14 (n = 68) 4B (n = 394) - ,
relative factors Case(n =68) Control( n =394)

FH(F) 16. 886 +1. 161 16.923 +1.159 0.175 0. 861

Age(year)

8 (om) 163. 930 +0. 044 163. 671 £0. 041 0.475 0. 635

Height(cm)

R (kg)

Weight (kg) 49.002 +1.793 49.602 £1.119 -2. 665 0. 008

BMI 18. 308 +0. 762 18. 488 +0. 877 -1.752 0. 080

RLESSE S 13. 588 +0.934 13.277 £0.907 -2.597 0. 010

age at menarche( year)

R2 HAZNEFNEBLEFERD WK ERRMT(HBHEE)

Table 2 Single factor analysis of osteopenia in adolescent dancing girls in Lanzhou, Gansu ( Other factors)

WHIH (n=68) M HRH(n =394)
Case(n =68) Control(n =394)
HXHEE X OR p
relative factors BH 4 % FRHER(%) BH 4 ¥ RERE(%) ( Fisher) (95% CI)
number of positive number of positive
positive rate( % ) positive rate( % )

AeRd . 36 52.941 145 36. 802 6.339  1.932(1.157 ~3.225) 0.012
Menstrual disorder
ERAR(D) 47 69.118 231 58. 629 2.662 1.579(0.912 ~2.734) 0.103
Eat meat(less)
X =} I
R () 40 58.824 164 41.624 6.957  2.003(1.195 ~3.358) 0.008
Eat dairy(less)

=) =] ~
ERDHE(D) 43 63. 235 188 47.716 5.587 1.885(1.114~3.188) 0.018
Eat beans (less)
:ﬁtﬁ.( {E$/é#) 47 69.118 231 58. 629 14.530 2.710(1.623 ~4.525) 0.000
Diet( occasional / regular )
&gﬁﬁ(ﬁﬁﬁ,) . . 33 48.529 200 50. 761 0.116 6.915(1.530 ~0.547) 0.734
dancing workout (high intensity)
BAR (BIR /R 37/21 54.412/30. 882 150/86 38.071/21.827 16.163 3.883(2.004 ~7.523) 0.001

Smoking( occasional/regular)
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£3 HBER A logistic [6] 1545 2 M 4745 H R AE

Table 3 Counting data into the logistic regression model on the numerical value labels and assignment

xi# BEFSHFRE

variables assignment
FHRRE BRER =0,5BH =
bone situation Normal =0, Osteopenia = 1
BE&RE AZE¥=0,A&F% =1
menstrual status Normal =0, Menstrual disorder =1
HEHR £=0,%F=1
Eat meat Yes =0,No =1 v
HERYIH & HL =0. "% =1
Eat dairy Often =0, Occasional =1
HRIH & W =0, K%K =1
Eat beans Often =0, 0ccasional = 1
05 A8 1 L A% =0,BR=1,5%=2
Smoking Never =0, Occasional =1, Regular =2
TR AEFE=0,BRTR=1,2FVR =2
Diet Never =0, Occasional =1, Regular =2
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R4 HRZNEFNEBLEBFERLORRERARSERELER

Table 4 Multivariate regression results of osteopenia pathogenic factors in adolescent dancing girls in Lanzhou, Gansu

?i B R r/Wals P t /OR OR(95% )
variables standard error
f Ehf (kf)) -0.477 0. 488 -0.029 0.329 0.978 ~1.436 ~ - 0.482
elg g
BMI -1.747 0. 496 0.121 0.015 2.134 0.529 ~4.774
NWER () -1.617 1. 104 -0.112 0.041 2.047 -3.663 ~ —0.074
age at menarche( year)
meiﬁfims 0.630 0.279 5.108 0.024 1.878 1.087 ~3.242
%f:ﬁ 0.327 0. 299 1. 199 0.274 1.387 0.772 ~2.492
’gf}zf 0. 608 0. 280 4.696 0.030 1.836 1. 060 ~3. 181
=1 [=]
’iﬁiﬁ:“ 0. 790 0.290 7.411 0. 006 2.203 1.247 ~3.889
sﬁﬁ.g 0.652 0.184 12.575 0. 000 1.920 1.339 ~2.753
ﬁ;ﬁ 0.974 0. 280 12. 086 0. 001 2.649 1.530 ~4. 588
3 g GHRRE L KEENEEHLATERGCERF
LY

. XEAEHRREZMATEREHANEERRNTR
#l T HRBHK PBM H, BEEREREROME, ¥
T AR RN SN T ERLR A OP
MR, EX MR FERERLEEEERN
FRIOVER, REZAR SLHER T RHATEBEE
MRBA BERBOREERER(14.72%) , B R
BERL— . ATRZABRBRBO R KR
B, RMNMEE AEEHR IHER A LR K
RIBREFIRESEENRBLEFTEEMX
HH RERIEST THRESBIRERIFTOT .

ANKBEEE XD &M S B (peak bone mass,
PBM) G EFE R KESBELER , ZRB—FH
BERSREOPEZRT, EXABEZABEKRHN
HEREEERAFEY EX—NBRWENIEKS
BREEMEHREENEGMETE, WK oP
MEBEFHREREEENEN, FFYPESEBRCHER
B eskte, KB BN AERKEZFRAEAME WA R
wEHMFAK cHERRER, FaEn's, 85
HAZEKAMBCEBHERES T RETEE
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BIRENEHEST ZKE _BRR,JIREE
WEAEEERAZTPRAL™, EEABRI L
B, 22N 75 AR 0B RS Lo B B R0 R OP 4 1 ) 1
FERBTXBA(P<0.05), ARKILERBUE
FTXIEL4 (P <0.05), 5 E B R &£ — 5,
BRUERARNLHBIEERGEBTBORBRE
T R M B Lo, R IR B T B R R R B &
AR B — B K MR RS L
R EGRK, HRERENTRE, ASELA
HMEREXRBRETFTAZLERH(P <0.05),
Burckhardt % B R K I, A A IF % 00 & %
B BMD HIBETALIEFA, NASHBRHERER
LETAZE M, SEPEESELHAXANE
BREAIEER LT YERG £, CERERHR
BRAARERE, SROWFRSEE -8, —BE
BRELRw, BT HAEEI~4w, BRE 249w AR
SHP R, Alx—MEGAZEH RELE
B EATE TR B A, e 4IE
REERFA T3 FAT, ASEAMLHEEAL
WRITHK 52 I % , BMD 8 th £3% i

AHRPER, HH LN EEHNEBLETE
BS5BMI 2B EFAE, AERARE, 2EE8
WA H OP fER MM A (r=0.121,P <0.05) , X
52" MRS R -8, SEREEREE
MRS MR K ER TEEPE 16 %5017
% ERBE R B X,

BREZMAEEHREWIEESRNOFH
FEMNHERE, SHFARHI R EANE
ABSEHEREAM, BNEP . SHanEAR
HWBARTEERSHEP NS RAMEHE
B, AR TR HEARE SRR RAER
FEMKEEEHTH, K I A5 &
B A OP B 5 4 % B B K T i & 43 0 5
S 5%, £ T I 25 5 R B R O R
HETHSCEHM LN E RN SR RESR
WM OPMEKRFE, #ERNAENZAREEE
MEWARE XTEHESEARMEENERNZS
MENZNERAE X, ERREN, BEANEAR
BROBEAREEW, BHNENGHEARRKY
ABE, REBEHIMESE FEHANEEY
pERAETE?  BERSRENAEESS, WRE
B A A S MO VTR (S AR B

F BT SRR A MR B Y R R R AN

BMD {8, ZEAB R P A RBHEBIHFRESZMETER

WSRO B W A R B L T BB A5 BT e Y
FENF G R FERE K A, B 32 1 2 IS VI 5 25 1
INFBFSE N R T IR IR BRI AE R AR A X, TR
SSET R REMA  RITOBIREH, 2 M
EEUBBLUEYRRAEEREX60.17%, TEA
S¥Ww EYHETREROM OP RENRFESR
BIEK(OR=2.649) VR ERTAAHAHEB R
HENERTAE FHE— MR, i, RESHEK
BEEET RECEEARBERLORARNEER
fa B E > — R &k 63.64% , % H kg
B B A B 5 R
VIERAERAIE R RAERK O AZERL HED
BEMEHAEIL BENTERHAZMNBREE
PEELCEBRROMOP ARNEERAREE,
XEHEEZ XA ZEAR, BEVIGHEERRE
B (1[5 i o 48 Bt ol 00 0 O R A RN BRPE R, R LR
K E BB EARRHIRE I REVEK
HAL T RE R 0 A RS, B T AL a9 AR i8R 2 A
WEKE BAGRAFWEL, SBALEKILNE
Rt 7%, BRARERD, ERSSHEATREM
BHRABRE UINE T 5x 86 5 %% &% E K e
H. SAHEMERSHETHFHERTERAINR
FXEEREESHERERNEBBENGE,
Rt M ZABRBTEHANEYTRANEE, H
XM ZER BRI SR BT EA B
GRAMEDHYE R, FHEEE LT EMERE
TR EMPH R HRKEA, EREENE
B RO SEE SEIGNERA R LE %
BHEE BB ZARNEERE,
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