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Abstract

BACKGROUND:Obesity is a risk factor for many chronic diseases. In recent years, the obesity rate of college students in my country has been on the rise.
Undergraduates are under great academic pressure and have little exercise time, and their obesity needs attention from the society.

Studies have found that different intensities of physical activities improve fat composition of obese or overweight people of different sexes to different extent.
OBIJECTIVE: To analyze the characteristics of daily physical activity and fat distribution in college students, and to explore the correlation between physical
activity and fat distribution.

METHODS: In total, 1 875 college students from a college of Guangxi Province were randomly selected using random sampling method. The International
Physical Activity Questionnaire (IPAQ) (Chinese version) to collect their physical activity data for the past week, and a body composition measuring instrument
was used to measure their fat parameter. Male and female college students were divided into three groups according to body fat rate. Male college students:
<10%, 11%-21%, > 22%; female college students: < 20%, 21%-34%, > 35%. SPSS 23.0 was used for data processing and analysis.

RESULTS AND CONCLUSION: (1) Fat mass: In male college students, total fat mass > subcutaneous fat mass > trunk fat mass > lower limb fat mass > visceral fat
mass > upper limb fat mass; in female college students, total fat mass > subcutaneous fat mass > trunk fat mass > lower limb fat mass > upper limb fat mass >
visceral fat mass. (2) Physical activity: in college students, low-intensity physical activity > medium-intensity physical activity > high-intensity physical activity. (3)
Body fat rate: In male college students, low-intensity, medium-intensity and total physical activity were highest in the < 10% group, followed by 11%-21% group
and >22% group in turn (all P < 0.05), and the high-intensity physical activity in the < 10% group was higher than that in the 11%-21% group and >22% group (all
P <0.05). In female college students, low-intensity and medium-intensity physical activity in the < 20% group was higher than that in the 21%-34% group and >
35% group (all P < 0.05), and the high-intensity and total physical activity was highest in the < 20% group, followed by 21%-34% group and > 35% group in turn
(all P<0.05). (4) Correlation analysis: In male college students, low-intensity physical activity was significantly negatively correlated with total fat mass, visceral
fat content, trunk fat mass, and lower limb fat mass (all r < 0, all P < 0.05), and other fat parameters were significantly negatively correlated with medium-
intensity, high-intensity and total physical activity (all r <0, all P < 0.05). In female college students, visceral fat mass was significantly negatively correlated with
high-intensity physical activity (r <0, P <0.01), and trunk fat mass was significantly negatively correlated with high-intensity physical activity and total physical
activity (both r <0, both P <0.01), and other fat parameters were significantly negatively correlated with low-intensity physical activity, medium-intensity
physical activity, high-intensity physical activity, and total physical activity (all r <0, all P < 0.05). To conclude, there are sex differences in physical activity and
fat distribution among college students, and the fat rate of the group with active physical activity is low. The increase in physical activity of various strengths is
beneficial to the reduction of body fat. In male college students, subcutaneous fat mass and upper limb fat mass are mainly affected by medium-intensity and
high-intensity physical activity, and in female college students, visceral fat mass and trunk fat mass are mainly affected by high-intensity physical activity.

Key words: body fat rate; college students; physical activity; fat distribution
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4 (IPAQ)( Wi ), R AES23E 1 8 HE R J1iE ah g .
BRI 52l it 2 1 AR EN R (s o) AT,
WA, IRINSE ) FIEAT IG5 FE 70 4 (BFE KR EE . T
M. R ), FRRIAEEE SRR, SR,

1.42 W7 RA CEBME TGS RS B J11E3) 0
obmifE ", MRS B A 4 & ( metabolic equipment,
MET), K328 IR 05 3l 84 AR SR AR T35 ) & (LPA).
HHsR AR DG SR (MPA), SR E AR )G B & (VPA), B T)
TH B (TPA) HT =3 Z A,

(1) SREANENEFTFHRETE 2 FinEPEM1
%: OFEmBEARIENE=3d, HEH LA IES)
= 1500 L 24 & ( metabolic equivalent, MET) -min / J&;
@ 3 MERE MR IES &= 7d, HER A& iEshE=
3 000 MET-min/ J& .

) PREREAFENEFTHE TE 3 FFEPER 1 £:
il 2 &R 2/ 20 min (5 KA 1383, &= 3 d;
@i /2 TR 2D 30 min [ %R SRR E AT / BUPATIE SN,
Git=5d; @3 MREMIAESIATH= 5d, HAEH Sk
J1iEBhE = 600 MET-min / J& .

B)REBEAIFENTHE TE 2 FArEFE 1 5%

OEBAMEEMES); O 17— iE3), (HEMAWNL L
B AR AE .
1.43 JRITZHE R A B AR RS & (TANITA MC-
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1.6 %itF oA K SPSS 23.0 HAFHATHIE W /b, IEAS
AT TR xts RoR, PO RE AR LU RCR BT RE AR t

36 AE IR A vh i TORE A Hr A DY 44 £ R BE M(Q1,Q3)
Forn, ZHAEESITFEZRLEHIES HR AL (Kruskall-
Wallis H 4656 ), 5 5 L 550K FH) SPSS kARG 36 (SNK 3% ). &
7175 215 8 i 2 5000 R O 43 B SR Bl A D% 43 #r . P < 0.05
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21 A5HFHEFHH MALPANRFE 1875 4, HhH
KA 553 44, KA 1322 4, AdRiE NG5 R
22 B, kRFAESFE B LE, B AKR¥EEGE.
R RRERIMT RIGKT, HhBREESE. 1k
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9.106, ¥ P<0.01), EMIZH (BRWIENRIT &8 ) ¥/ T4
KREFA (¥ P<0.01), mEsREAEEE. SR ITESIREK
T KB (2 4y 5] -3.840, —1.993, ¥ P<0.05). il 5.
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Table 1 | Comparison of various indicators between male and female
college students

T H % (n=553) 4 (n=1322) t/Z1E PE
R (xs, %) 19.99+1.49 19.97+1.44 0222 0824
B 75 (xts, cm) 169.0645.90 157.5444.90 40.473  0.000
R (xts, k) 58.8449.15 48.08+6.14 25.362  0.000
RIS E (xs, kg/m®)  20.54%2.74 19.35+2.19 9.106  0.000
RHEWTE (xts, kg) 7.97+4.92 11.53+3.97 -15.105 0.000
EREZ (xts, %) 12.83+5.74 23.44£5.11 -37.693 0.000
A HE I & & (xts, kg)  0.88+0.92 0.8240.57 1.342 0.180
KT REWi & (xxs, kg) 4.21%2.97 5.18+2.39 -6.853  0.000
% NHE & & (xts, kg)  7.03:4.05 10.70+3.43 -18.679 0.000
IR R (xts, ke) 0.6740.32 0.89:0.40 -11.188 0.000
N HE & (xxs, kg) 3.20%1.67 5.57+1.24 -30.015 0.000
K5 EEAA G 5hE [M(QL, 1368.00(627.00, 1386.00(627.00, -0.594  0.553
Q3), MET-min/ J ] 2 772.00) 2677.13)

PR R /7% B [M(QL,  660.00(180.00, 600.00(160.00,  -1.252  0.210
Q3), MET-min/ & ] 1920.00) 1710.00)

R A SR [M(QL,  160.00(0.00, 0.00(0.00, -3.840 0.000
Q3), MET-min/ & ] 840.00) 480.00)

Bk EshE (ML, 2982.00(1402.50, 2775.00(1306.88, -1.993 0.046
Q3), MET-min/ & ] 5589.00) 4978.00)

RVE: MET AR 24 &

23 F. kXFAKRANETHE. BhhaoAss QRS
Tif: BORFA BUIRTE > R RRW & & > IR AR E >
NIRRT R > NIRRT SR > BERNTR, kA SR
i > R RN & & > T > NEMEDIE > RN
B> NWIEIRN & &, O JIEsh T R AACR A g
Bl > PR EEAR I G > SR E AR G E, Hdr, 5% 55,
LR R G EN &Y 0, 25% B R S R AR
BRI 0, 50% K& A AR JiE A B 00 BEEH 5T |
WRFARRWI S A AEAEZE 5, HH AR T3 DARAR J13% 30
F, LWRFAERBAT @R EE I ANEE R T 55 K3
&k 2.

24 FRIARIEEKFRFERADZFHEHFL SREIFRK
PO ORGSR RS & R g R S
SRFEAR TS E B SR S S A AEALIR] 2 R (3 P < 0.05).
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K FH B S B0 A 560 95 75 L 1) SPSS RRANAS 36 7572 (SNK V% )
BoR, BRFAEMBEANESE. FRERIESE, S
JEE R <10% H KT 11%-21% H KT = 22% H, ; =R
B ES R < 10% KT 11%-21% A= 22% 4, WK 3;
WRFAEMGRE A ES &, PRSI E: < 20% 4K
T 21%-34% ZHFN1= 35% 4H (P < 0.05); EamFEAINERIE. 2
R iE s < 20% KT 21%-34% 20 KT = 35% 4H (P < 0.05),
W 4. DL ERRHE . RFEABATHR IS E R A
JE AT HAZH

2.5 RAFHELRG ARSI BEHER. S,
R, AT RN, BREALIRDE. NIRRT &
. TR E. AR RS KRR S R R 5 E
XK (¥ r<0, $P<0.05), R, K TFENSE. B
RE Wi = SRR EAR I JE S EA A B3 (P > 0.05), & HENI
G FRER G R SRR SR BT 1iE B
HERZETML (W r<0, ¥P<0.05); 2 RK5ENNEEN
FESEREAR S E 2R E A (B r<0, P <0.01),
SARHREAR )G & PR EAR ) iE SR SRS S E A
KMEARZE (P>0.05), RTNEIIESEREARIENE. &
s E R RE AKX (B r<0, ¥ P<0.01), H5CHE

®2 | 5. LXFEGFEDNE. BEHIHER
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T Z 5 SRR AR s s & R AR RS R .
EARIIES R BTSSR EE AR (B r<0, ¥IP<
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SRR R ER W, 5 R ERR R s sh &
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3 i1i¢ Discussion

BTGB R R e EVEFE . RD IR HEAR A U ()
Je B, & ST IR 1S B AT AR m AR € RE iy 4 45 &
SRETCR | BRARRE YRR IR IIRE P HR, R
TSR T LB = AR ER EARUE, LA e e
m, RERTEALRE A IR B mE, KT R S sl AT
DA 5 AR i 28 203 1) XL PN B A P s P 3 o, i e 1f A Py iz 2
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Table 2 | Characteristics of physical activity and fat distribution of male and female college students

iH T NHH 23 L (n=553) LY NBE S L (n=1322)

5% 25% 50% 75% 95% 5% 25% 50% 75% 95%
SR E (ke) 2.70 4.60 6.60 9.80 18.53 6.40 9.00 11.00 13.50 18.00
AR (%) 5.00 8.70 11.60 16.00 23.70 15.12 20.20 23.30 26.50 31.70
A i 5 B (kg) 0.10 0.30 0.60 1.00 2.83 0.30 0.50 0.70 0.90 1.60
HRT-He 5 & (kg) 0.90 2.25 3.40 5.40 10.63 2.00 3.68 4.90 6.40 9.09
SR e & (kg) 2.40 4.30 6.00 8.60 15.73 6.00 8.50 10.30 12.50 16.40
AR (kg) 0.20 0.40 0.60 0.80 1.40 0.40 0.60 0.80 1.00 1.60
T e (ke) 1.30 2.10 2.80 3.90 6.46 3.80 4.80 5.40 6.20 7.60
(KSR EAA 35S & (MET-min/ J& ) 99.00 627.00 1386.00 2772.00 5999.40 165.00 627.00 1386.00 2677.13 5544.00
R A G SR (MET-min/ J& ) 0.00 180.00 660.00 1920.00 5706.00 0.00 160.00 600.00 1710.00 4971.00
EOR AR %S B (MET-min/ &) 0.00 0.00 160.00 840.00 3360.00 0.00 0.00 0.00 480.00 2388.00
FARE SR (MET-min/ J& ) 37820 140250 2982.00 5589.00 12 685.30 330.00 1306.88 2775.00 4978.00 9946.50

FIE: MET QY&

*3 | TRFRERKEERFEMHINENRER

[M(Ql, @3), n=553]

Table 3 | Physical activity of male college students with different body fat rate levels

EIES R 52 < 10%(n=325) RHEER 11%-21%(n=199) TRHEER = 22%(n=29) H il P{H
ARCBR AR s B & (MET-min/ Jii ) 2 574.00(1 155.00, 4158.00)ab 808‘50(462‘00, 1287.00)° 99.00(0007 305.25) 200.330 0.000
R AR S B R (MET-min/ J ) 1555.00(555.00, 3 057.50)™ 270.00(90.00, 580.00)° 0.00(0.00, 35.00) 195.736 0.000
R A )1 R (MET-min/ J8) 560.00(0.00, 1440.00) 0.00(0.00, 160.00) 0.00(0.00, 0.00) 151.472 0.000
BRI E S B (MET-min/ J& ) 5062.50(3 540.50, 7 428.00)3" 1 320.00(93900, 1882.30)° 198.00(36.50, 384.00) 381.744 0.000
Tk 5 11%-21% AL, *P<0.05; 5= 22% HELH, "P<0.05; 5= 22% ML, P<0.05. MET A4 E

®4 | TEFIERKELRFEHIENEER

[M(Q1, @3), n=1322]

Table 4 | Physical activity of female college students with different body fat rate levels

7 A AR < 20%(n=654) PG 21%-34%(n=605) G % = 35%(n=63) H 1Y P 1Y

K585 1A J7i% B & (MET-min/ &) 1386.00(759.00, 2 772.00)* 1368.00(693.00, 2 673.00) 66.00(0.00, 198.00) 148.347 0.000
R AR VS B R (MET-min/ J& ) 780.00(237.50, 2 065.00)™ 570.00(170.00, 1 560.00) 0.00(0.00, 40.00) 115.326 0.000
R AR VS R (MET-min/ J& ) 160.00(0.00, 720.00)" 0.00(0.00, 320.00)° 0.00(0.00, 0.00) 72.033 0.000
Ak 1iE SR (MET-min/ ) 3261.50(1713.25, 5571.25)® 2691.00(1 206.50, 4 687.00)° 150.00(0.00, 378.00) 173.192 0.000

FrE: 5 21%-34% 4L, °P<0.05; 5= 35% #lLbE:, °P<0.05; 5= 35% LLE, P<0.05, MET JyfQigh &
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Table 5 | Correlation analysis of physical activity and fat parameters

(r i)

R 2% E] “Z
R G & ORI sh R mR R s R BRI Ah R RS R R s mR R AR B iR

SN IR -0.101° -0.180° -0.163" -0.197° -0.072° -0.064° -0.093° -0.103°
lENIEES -0.081 -0.175° -0.139° -0.176° -0.082° -0.069" -0.066° -0.102°
AR &8 -0.105° -0.159° -0.165° -0.189° -0.017 -0.023 -0.090° -0.051
HRFRERi e -0.104° -0.185° -0.156" -0.199° -0.051 -0.047 -0.083° -0.080°
KR &H -0.074 -0.161° -0.157° -0.172° -0.081° -0.069° -0.087° -0.108°
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