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Correlation analysis between lean body mass and digit ratio of university students in Ningxia”
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[Abstract] Objective To investigate the correlation between lean body mass (LBM) and digit ratio
(2D : 4D) of college students in Ningxia. Methods A total of 838 college students(412 males and 426 fe-
males) were randomly selected as the research objects. Bioelectrical impedance analysis(BIA) was used to de-
termine the distribution of body weight,height, total body water(TBW) ,intracellular water (ICW) , extracellu-
lar water(ECW) , protein content, bone mineral content(BMC) , skeletal muscle mass(SMM) , body mass index
(BMD) and basal metabolic rate(BMR). At the same time, the photos of the two palms were taken,and the
2D : 4D of the left and right hand was measured and calculated by computer image software. Pearson correla-
tion analysis and unary linear regression analysis were used to analyze the correlation between each LBM and
2D @ 4D. Results All the detection indicators of LBM,BMI and BMR among Ningxia universty students were
significantly higher in males than in females, with statistical significance(P<C0. 05). The 2D : 4D of left hand
and right hand were significantly higher in female than in male, the difference was statistically signifficant
(P<C0.05). There was no correlation between 2D : 4D for all body composition indexes(P >>0. 05). Conclu-
sion There are significant gender differences in both LBM and 2D : 4D in Ningxia college student,sugges-
ting that the level of sex hormone metabolism may affect the distribution of both, but there is no correlation
between them,suggesting that there may not be a common developmental basis.

[Key words] Lean body mass; DBasal metabolic rate; Digit ratio; Bioelectrical impedance; Corre-
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AT H 8 HLZ5 9 AR . A e, A BIF 5 00 LA T B i X
R R 2E A R R GE X 4, 43 5 43 B 6 Ff LBM.BMI &
BMR 5 2D @ 4D ZH PR R HiIT=# 5 2D : 4D
TE BB 0] B AE 1Y 2 AR W 2E Sk Ak, DL 2D 2 4D
B T S N S iR = I ¥ = i A R e I 1 i B ey
A

1 #ER5RE
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1 TEEBRKRZFLE LBM,

1.2 Fik

1.2.1 FE4MME @i InBody BSM370 B4 1%,
K FH A= Wy v B B0 20 B i (BIA) I 5 LBM 4% 55 48 4%
BIA EZEFH AL LBM R K S CFKE ) 5D
Ry G AR (B K R AR BTG ) A9 4 M 38 R TR AR R ot
Tl PR L 7 A S T L R 1k A 0 L AR BF g 0 4
PREL RIS R L B L SRR CTBW) 40 B Y
W (ACW) A AN (ECW) B A & & BT Y RS
i (BMC) .SMM ,BMI } BMR,

1.2.2 2D : 4D Will& ZRSH5EHLHEIE,H
B CE R, T FEE L RRETFRIF A
WE., EFELETBERMEER GO cm), £FEH T
FHIE J7 50 cm Ab SR FH ZCRS AR AL B BT 2 1 1R
F . BfJE A RS AL BRAR 4 Image-Pro Plus (Ver-
sion6. 0, Media Cybernetics, Inc. ) #4178 B9 5 1F M
W, FraMEES % 3 ANEEME 3 K555, &
LI - BE AT 2D ¢ 4D,

1.3 Siitsphb s R SPSS26. 0 &4 e 57 K
FEIEAT R 8 . SR B ST RS ¢ A6 56 O 36 K o Ry
a=0.05) W& Wi H5hr 5 2D 1 4D 16 A [F2E 51 2 1)
B 22 5 K TR PR S 2D ¢ 4D B9 AH PR Pearson
A MR IR T k. P<<0.05 NESRA
gt FE X,

2 % R

2.1 THEGKRREASER AE, 5% . BMI.BMR
S LBM B AR RRAE 1 B m A R 2% AR AN ) 4 5l )
BRAEWEAHN, 5 R B &  TBW . ICW  ECW & i
& .BMC,SMM,BMI } BMR ¥ i & @& T, 2%
SAEG R L (P<0.05), W1,

BMI & BMR 4> Za4$4E (= £ )

LD JSELN Piks 7k t P
EN @D 19.19+1.06 19.14+1.06 19.23+1.06 —1.19 0.23
57 (cm) 165.00+8. 50 171.35+6. 11 158.86+5. 41 31.29 <<0.01
R (kg) 60.12+10. 30 65.79+9.79 54,6447, 41 18.55 <<0.01
LBM
ICW (kg) 20.3144.18 23.8942. 65 16.84+1.76 45. 27 <0.01
ECW (kg) 12.40+2. 39 14.39+1.59 10.47+1.08 41.59 <0.01
TBW (kg) 32.704£6. 55 38,2844, 22 27.314%2.82 44,09 <0.01
HERE & (k) 8.78+1.81 10.33+1. 14 7.27+0.76 45.43 <0.01
BMC (kg) 3.1840.60 3.6440.48 2.7340.29 33.45 <0.01
SMM (kg) 24.48+5. 45 29.16+3. 45 19.96+2. 29 45,31 <0.01
BMI(kg/m®) 22.0343.03 22.4043.11 21.6742. 90 3.55 <0.01
BMR[k]/(m® » d)] 1 334.614+193.09 1 498.624+125.56 1175.99483.01 43.73 <0.01

2.2 TEHREER KA 2D - AD WAFEME TEHE
KFEANFHEF (DO LAAETF(RI2D  AD ¥ HFELE
PR, RA N EEE T AN 2R A% 1% E X

(P<C0.05) ;R W TF 2D : 4D [ 2Z(H (Dr-1, £ F I
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®2 TEESKKAFEE 2D : ID D HIFME (2 £5)

pi] I5ELN Tk bk t P

L2D : 4D) 0.963 140.033 9 0.959 2£0.035 6 0.966 8+£0.031 8 —3.262 0.001
RC2D : 4D) 0.965 44-0.034 8 0.961 940.034 3 0.968 8+0.035 1 —2.895 0. 004
Dr-l 0.002 340.029 6 0.002 7£0.029 3 0.002 0£0.029 9 0.333 0.740

2.3 LBM #%%if545 .BMI & BMR 5 2D : 4D B4 JERl W3 3,

K5 #7 Pearson M &k 45 R WoR  AE S T AN ARBFGEIA L, 2D ¢ 4D KR, Hifth LBM
PRI R G, e RS AR B RAEANF SR, f5tna 0k A2, P>0. 1 FHEERRHE, P<<0. 05
THREEERFELED TBWIICW ECW A& &, WARURE. T TEERIE 0N, 458 2/, LBM 4%
BMC.SMM .BMI ¥ BMR ¥J53%F 2D : 4D A& Jifghs .BMI K& BMR 7E A [6] 4 51 (8] ¥ 5 W F 2D
KERP>0.05) - ZFH AT BRIFAFELRFN AT 4D LMHKMEP=>0.05), Wk 4,

x3 Pearson X 4 #Ti% 43 #7 LBM & I#§45 .BMI & BMR 5 2D : 4D B85

Z ks

E{ERAY
MEME LG2D : 4D) R(2D : 4D) Dr-1 AP L2D @ 4D) R(2D @ 4D) Dr-1

LBM
ICW (kg) r —0.076 —0.055 0.016 r —0.018 —0.015 0. 004
P 0.117 0. 257 0.738 P 0.712 0.758 0.929
ECW (kg) r —0.076 —0.037 0. 037 r —0.006 0. 006 0.014
P 0.118 0.443 0. 447 P 0.910 0. 902 0.779
TBW (kg) r —0.076 —0.049 0.024 r —0.014 —0.007 0.008
P 0.115 0.318 0.617 P 0. 784 0. 884 0.871
B (kg r —0.079 —0.057 0.017 r —0.017 —0.019 —0.001
P 0.104 0.242 0.724 P 0.725 0. 701 0. 983
BMC (kg) r —0.048 —0.008 0. 042 r —0.005 0. 000 0. 006
P 0.324 0.871 0.391 P 0.915 0.997 0.901
SMM(kg) r —0.075 —0.055 0.016 r —0.019 —0.015 0. 005
P 0.120 0.261 0. 741 P 0. 702 0. 756 0.918
BMI(kg/m?) r 0. 069 0.015 —0.056 r —0.002 0.037 0. 046
P 0.152 0.762 0. 245 P 0.974 0. 450 0. 356
BMR[k]/(m® « ] r —0.075 —0.047 0.025 r —0.008 —0.013 0. 007
P 0.122 0.333 0.614 P 0. 867 0. 785 0. 892

T R
*4 ZHEE TS HESH LBM &S+ . BMI & BMR 5 2D : 4D #8514

g/qis Tk
HiH Eiztan
B SE 8 t P B SE B t P
LD : 4D) LBM
ICW(kg) —0.001 0.001  —0.070 —1.408 0. 160 0. 000 0.001  —0.018 —0.370 0.712
ECW(kg) —0. 002 0.001  —0.072 —1.439 0.151 0. 000 0.001  —0.006 —0.113  0.910
TBW(kg) —0.001 0.001  —0.071 —1.428 0.154 0. 000 0.000 —0.014 —0.274 0.78
HAFE (ke —0.003 0.002 —0.072 —1.443  0.150 —0. 001 0.002 —0.017 —0.352 0.725
BMC(kg) —0. 004 0.005  —0.041 —0.825  0.410 0. 000 0.004  —0.005 —0.106  0.915
SMM(kg) —0.001 0.001  —0.070 —1.396  0.163 0. 000 0.001  —0.019 —0.383  0.702
BMI(kg/m’) 0.001 0.001 0.072  1.445  0.149 —1.854E—5  0.001  —0.002 —0.033 0.974

BMRIKJ/(m® «d)]  —2.63E—5  0.000 —0.069 —1.391 0.165 —3.824E—6 0,000 —0.013 —0.273 0.785
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gk L% E T 5 H7 %5 LBM D4R . BMI & BMR § 2D : 4D B9 X %
otk Pt e
WiH Eiztan
B SE B P B SE B ¢ P
R@D : 4D) LBM
ICW(kg) —0.001 0.001  —0.064 —1.288  0.199 0. 000 0.001  —0.015 —0.308 0.758
ECW(kg) —0.001 0.002  —0.042 —0.845  0.399 0. 000 0. 001 0.006  0.123  0.902
TBW(kg) —0.001 0. 001 —0.056 —1.125 0. 261 —5.883E—5 0. 000 —0.007 —0.147 0. 884
EHFE (kg —0.003 0.002 —0.066 —1.328 0.185 —0.001 0.001  —0.019 —0.384 0.701
BMC(kg) —0. 002 0.006  —0.019 —0.388  0.699 —1.472E-5 0. 004 0.000 —0.004  0.997
SMM(kg) —0.001 0.001  —0.064 —1.288  0.198 0. 000 0.000  —0.015 —0.310 0.756
BMI(kg/m®) 9. 624E—6 0. 001 0.001  0.017  0.987 0. 000 0. 001 0.037  0.755  0.450

BMR[K]/(m® « ]  —2.226E—5 0. 000

Dr-1 LBM
ICW(kg) 3.534E—5 0.001 0. 002
ECW(kg) 0.001 0. 001 0.031
TBW(kg) 0. 000 0. 000 0.013
EAMR Y& (ke) 6. 549E—5 0. 002 0. 002
BMC(kg) 0. 002 0. 005 0.023
SMM(kg) 1. 869E—5 0. 001 0. 002
BMl(kg/ m?) —0.001 0. 000 —0. 081

BMR[KJ/(m® + d)] 4.097E—6 0. 000 0.012

—0.055 —1.105  0.270

0.036  0.972

—2.263E—6 0.000  —0.008 —0.168  0.867

0.045  0.964 4. 887E—5 0. 001 0. 004 0.089  0.929
0.611  0.541 0. 000 0. 001 0. 014 0.281  0.779
0.263  0.793 5.558E—5 0. 000 0. 008 0.162  0.871

—2.673E—5 0. 001 —0.001 —0.021  0.983

0.469  0.639 0. 000 0.003 0. 006 0.124  0.901
0.031  0.975 4.312E—5 0. 000 0. 005 0.103  0.918
—1.622  0.106 0. 000 0. 000 0. 046 0.923  0.356
0.245  0.807 1. 561E—6 0. 000 0. 007 0.135  0.892
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ANFERIAE LA 40T T 2D ¢ 4D F1 BMI Z [6]
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WL ALZL = 2 LK oy FVE o £ AR WE 45
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F & & BMC & SMM #8355 F ok, EE R
TE T35 5 W15 5 P % K O 2 1w L 7 4 o B 4k
S PR RRAE & E R TR B AL A R AR R
A ARG 7 A B, AR O U 2 A R LA
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SR AWF I R KT B @ K44 6 I LBM
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R T LBM WA & W BE ¥ £ 2 25 F W 5 Mk
FKF IR AT T 7 EE MR K T ] BE R
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AR WA TES R KSR RS AT 2
B K 38 3K B 55 40 0 1 T S5 3 4 5 i A Ik
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5 LBM [a] (4 FH A A J5 AT 5 A6 58 AR 2R v 3 2o 1
TG J2 53 M itk — 25 5640F
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FEF GG R, 38 & nT R I RS =AW & & AL
il o AT M A7 AE — R B FG, WBR TR A B, Tk
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