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The correlation between body mass and academic performance of
elementary and middle school students
Based on the data of elementary and middle school students in a certain city in Shanxi province
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(Institute of Education, Tsinghua University, Beijing 100084, China)

Abstract: By using descriptive statistics as well as measurement and regression model, the authors studied the
height and body weight ratings and academic performance of 79 475 students in 168 elementary and middle schools
in a certain city in Shanxi in 2012, and revealed the following findings: in an underdeveloped region in China, the
percentage of students with a poor body weight rating was big, 44.85% of the elementary and middle school stu-
dents had a body weight on the light side, while 16.44% of them had a body weight on the heavy side; there was a
significant positive correlation between body weight on the light side and the academic performance of the elemen-
tary and middle school students; at elementary and junior middle school stages, there was no significant correlation
between body weight on the heavy side and academic performance; in the subgroup of high school students, there
was a significant negative correlation between body weight on the heavy side and academic performance, in which
the high school girls with a body weight on the heavy side had poorer academic performance.

Key words: sports phisiology; body mass; academic performance; elementary and middle school students; Shanxi province

AR LS AR R — R BT

. 2005 @é}%ﬂiﬁn 1.56. 1.20. 2.59. 3.42 INEH 4y

AP R HEERET 2010 4E4 A A AR 5 5 (R
WL RAS R 7~22 BT B . &k, g5 &
HERE RS 0 5h 13.33% . 5.64% 1 7.83% . 3.78%,
k2005 44350 1.94, 0.63, 2.76. 1.15 A3
T RN 14.81% . 9.92%F1 10.79% . 8.03%,

Yt HER: 2015-02-12
= l_l%ZﬁAﬂ%Jit
fE&EN: AiRE01983-), &,

YRom, R A, BRI 1A

BH “FREF DEREA R BUR . B L s

BHAT

B A S A TR O, ok
ﬁ%é’]#fﬁﬂlﬂﬂ# 5l BUR A E AR AS e AW
HEE™ . EURSC T | BB S 2l AR B A DG F T
LR

[l PR R E e i DU L ig e R 1

(13BTY038),
E-mail: zhanys@tsinghua.edu.cn



5 6 3]

FEIRIAEE . /N A R TR S ol R B SEOC & 123

0% NG EN N 25 A | R (o S s s R A e
5 oy A1 R HR WP B 52 AN Wiy, 3R] BE 23 BEL A HOA I fE
FIFETH NEHER T s AT Rk, MM REIRIA S g
N — TSNS LG T AR SR T AR 5 2
RPEAG 7 2 2l FRIEE R A EEFR , Madeline
RN HEARAE R 22l R B4, LA E 5%
PR 2l R B TR DO R TN 2 . R0
XFHERERI A AR, A RIS Az B 345
il F1 S PR, TE 40 Hayden—Wade 1 Strauss 25 A
FFR S5 I8 W R B E AR T RS, i RMA
AR A4 P B2 ) G RN KK
BCEHUI B E LB R, o X e 115
S EIRA LA | SR 0 N TN R
T ST 22

FE bR ARSI 2B DO R E A2l R[]
MOCRFTREAE IR G R, MR A e F PR 2ok
e, AN, A8 T AR Z I E A R AL 4% 5 AT RERE
WO, WRSCATEA A R I 2L L JIfse
PACH BV BE S AT RE Sz A B hf, B
ZHytEAE ] AR REFLRSRRRE ] . 2210
TEMZSHEE AR, FI- AR S L B S
INHIZEHARDE, ME TR RFIGZ B AE Sl A] GEXT )L
FI PRI R R I AR 2R TR
MR IE S Re e S R2E 2 g, IR TR iR
FHEIN, PREE A% Y ) L AT i DR Ay (gt B (v g (] e
A TR FN2E 2T e ). B A ) G A Y
TR R W ATRE S T AR R G R, Thans=>]
RGNS AE A AT RESE L BN 15T 2 5L 2% 5/ 1Y
)RR o S, SRR T IR AE 2 S 2 Y
2], MARAREEZhE S Fl AL, IEak
Xof 2 2 AR 052 M ] B S5 T A2 1 1T A o

BEE T AR R e ROk s s, RS
2l RIPA R R R B EIG Z2 . JUHIE E bRy
ARFX AT G2 R R | E 2l R
PG TR Z ek, R BRIl
REG—mZ5ie, HAFELLT RRY:: 55—, =Xt
ARG AR /N AR R LU s SR LT
AT LA [ 45 % J v ] S B AR A At Y S TR A
8o BRI/ INE AR 2l R SR E AR DG OC R AT
A BT AR E AR FZ I A 1, WAl
TR i i B R 5 3 AR T o fe Tt
W R E KB A RO AT HRIEAT

1 HRAZ

1.1 #REER

AWFSEREE LU [ AR5 iAol 3
PR . ANEHCE B B AR A
)7 AWFFE, Sl RBUE SO WS
FFEIESC, How . AME 3 T ERFEF ) lis:, i
3C. B ANE SR E A s R R T E CE
TR bR IE ) rh B R R EARER S5 16515,
A EAE AT E R R . BRI | IR A
M ERE 5 K BERIEESRAR . BARAE P
NFERARIC R EE R BE R, SEEE AR
PRicoh O e 4 READR B (HAT, (RS 4R £ (BMI)
AT — R E R R 1 i vk, AR
A ZYWHO) WL BMI SR AL i i A 77 o A
WFFEZ T AT R FH e bR R oy H i 2 AR RSG
T BMI 3 2RbRiE 2 49 5 v S5 [l S AR AT
AT, AR b FE A #0804 il )=
2007 45 AR b A0 L EE D AR R R R SR
FEdldEm ) ety (2t LET 4R E L A
JHEG AR B FE RO IARE ) (BRI 3 T IR A
FEEFEE 3 24, Sl ToERAL, )

1.2 SIEHEE

AW S A # ST OLS(Ordinary Least
Square - fe/) 3R RAG FAR T XS Hh /N AR 2 A
RILAFATEL . BRI .

Score=atf0verweight+p,underweight+fS;gender+
parural+fsAgete (1)

HHr, Score FAEH/INFA 22 R IR 4 4~
i, AAEIESC, B, AME 3 T ERFEF 4L
W, B IMESBVIELG overweight(Ge: 75 HE 5 IE
Bk, BB ) 5 underweight G2 R B R EUEFRAR ,
JEVEEE); gender(PEA], MEAUAEE); rural(K S, B
AT E); age(FH%, 5~20 %7); & MiRZETI,

Student academic peﬂormance(%ﬁi%ﬂki‘%f%): 317
FRURGUEYY L BSOS, BURRET . JEE RS,

[y, ABIESE R T D IRTEAN R o 1A 0]
HpRBLEM , 3 BITEPERI FIZE BB FAEAR
HEAT T I PR BRI 2 TR, OF
TEJTRR(D)RYHERT L, B 23R ARV A4 ) 22 B gender,
BT n=(2).

Score=a+poverweight+f,underweight+f;rural+
PiAgete @)

TESYHE B, 3 Bte/ N w1h b 34>
THEAHEAT A, 75 R AR T R () R HEAE I
PRBIEAFI AR AL i age, B R INZE3),

Score=a+p overweight+f,underweight+f;gender+
Paruralte 3)



124 KEET

22 %

e HHE D BOR M, 35T/ N B
PR WAL Wb acrE . mh B St
6 DT AT IIA, WA R AT R (1) B Al
EMMBRFRAEAF RS R AP AL B age FISRAEME AR
A8t gender, BRI A1),

Score=a+pf overweight+f,underweight+p;rural+e “4)

AWFTER T STATA™F AT AT RSV 5 70 H7

2 R
2.1 HIRFER

AHIF 5 H Al A B ok B AR K2R E Y
Bi. EZEAt SRR H (FRIEE D FEAR TR R
AR | BRI ) T 2012 AEXFBRPE & i X 4>

PN A G TARR S e e S O B RS i
LHERRREA S 79 475 1, REBIDIEIER] . 4F
1% B RESEREEE; TSRS | AR
JRFESERe . P e AR N D SEARE R 2012 AR X HL
GEWIESC . BeE . SMERHH S
2.2 ARG

YRR | ARG SR T LUE I FEAS P IE R
REH T 38.57%, BARMATE bl , 5 38.82%,
JEJHE ) b EE AR F AR AR R E F R E, &k
10.86%; FEAHBPEGIRA, F 51.32%; Wi 0
(FEA) A R K28, R 94.66%; FEAH/INEE N
Bi%, 15 46.26%.

R1 HERREITER

TF MEFE  M(A) & Br/% ¥ WEAE (A E/%
ERFR 4578 5.76 7% 5594 7.04
BARKE 30 854 38.82 8 % 5474 6.89
WwESEZH., EFHE 30 654 38.57 9% 5939 7.47
hEER #E 4436 5.58 10 % 5920 7.45
fle JiE 8 634 10.86 1% 6 991 8.80
Bk 319 0.41 12 % 8061 10.14
. B4 40 789 51.32 " 13 % 7 834 9.86
Sk 38 686 48.68 14 % 6 774 8.52
. WAR 75234 94.66 15 % 7591 9.55
m R 4241 5.34 16 % 6 487 8.16
AN 36769 46.26 17 % 4528 5.70
AW A 23 062 29.02 18 % 1 696 2.13
& 19 644 2472 19 % 273 0.34
i 5% 1021 1.28 20% 28 0.04
6 % 5264 6.62 HARE 79 475 100

1B, AR ERIRAE TR R
R B (underweight) , AR FTAC B A 1A B 45 F
(overweight), TEAMFFEREA T, AT GEHA R AT/
FARUIER, 44.85% T/ NF AT S, 16.44%H
JIN P A

3 HUENIER

3.1 FURMEKREZR KRR OLS EALER
DR s . REREN AR, . M5,

FU A TAR R, L 2012 4R 5e% 3 1] RV RS

S350 R AR ) 2 AEA Y OLS Z55R % 2, T

7TF%(3)ﬂeﬂ(4)[§'/‘] R-squared {8} 0.000 4 F1 0.001 2, P{EYY
/NTF 001, BEEIX el RBLEAT —E R RERE

MEERAT LA, M X T2 FEA IS | 4K
A0 3 TR E RSP S TE BB ARG s AR et
BP0 RIS TE G R EO I, BT BAR R
TGN GBS . BARTI S, AR T4 E s 22 A0
IEEHWERE, REMwWEA R 3 1T ERLECER
B 3.6% M hREZE, AMEE R 6.7% R 1
P AR FE /N AR e R B Y B2, P
F2 T RN 53 BT AS [R) R A A o 60 2l 3R B 52
(% 2).



FEIRIAEE . /N A R TR S ol R B SEOC & 125

2 PNFERWRNSHEZRZTEMEITIER

P EX(1) HF(2) 35 (3) 3MNEHAEFHASA)
i —0.002 0.006 0.017 0.015
hERE (0.010) (0.010) (0.010) (0.010)
Ry, —0.000 3 —0.007 0.067% 0.036”
(0.008) (0.008) (0.008) (0.008)
P 0.0000 4 0.0004 —0.001 —0.001
(0.001) (0.001) (0.001) (0.001)
sl —0.070" —0.0229 0.041% —0.013?
(0.007) (0.007) (0.007) (0.007)
b —0.008 0.006 —0.025 —0.016
(0.016) (0.016) (0.016) (0.016)
3 0.033% 0.008 —0.036" —0.004
0.014) (0.014) (0.014) (0.137)
R’ 0.001 2 0.000 1 0.001 2 0.000 4
F 19.29 2.11 19.74 5.64
P 0.000 0 0.061 4 0.000 0 0.000 0
N 79 745 7 9745 79 745 79 745

DIEF A F AIFAERZ; 2)P<0.10; 3)P<0.05; 4)P<0.01

3.2 EBMA.HENEFHEANERTHISRES

REFAHOLS EILER

DA 4% . REWE D AR, Fild. P HN
AR, DL 2012 RS % 3 11 ERNESE34 5 R AR
AN FREAR R OLS 455 4n3R 3. DMAHE fmis . &
HEREN AR, M. PO EAR R, LD 2012
EMGEE 3 1 FRHSE 53 R AR e 1) A E B BT
FEARY OLS Z5 RNk 3.5 I 2 R—squared {HAT
0.001 2 £] 0.119 8 Z[\], PIEHFI/NT 0.01, Bk
RIMEA —E M RELE

MEERTTUAE N, RERE. WEMS B ZTH

®3 oM. HE

AREITE . B S BOPREIRSTHEITE WEAG, X4
5 AN A W HH AR fi 85 2 A 2 ) G A A
K, PRHE RS B AR T S R R A5 e A —8G
ARI AP L AR A BT R N A B ) R R
FHMIE.

MW EE BB REAR RIS Y, m b AR A
H A (R E 52 ) BT TG . BUATIT S, AR A
H i FNIIE W A A A A Ei Y s P 2E 3 T )
FEIRSTEAR 4.2% MRERE . e/ AR BT EL,
PRA L5 ) ISTE B A C AT B BB i
AT, RE (i S ) ST TE B A

M FHAN I NER MRS SR ELERETEMETIER "

5% DERARDE BA = )2
A1) *(2) P EB) ¥ (4) EARS)
) —0.021 0.011 0.003 0.001 —0.042%
hERE (0.015) (0.015) (0.015) (0.020) (0.020)
3 —0.016 —0.127 —0.006 —0.004 —0.003
kTR (0.011) (0.011) (0.011) (0.016) (0.015)
P 0.047% —0.048" - - -
(0.001) (0.001)
b —0.092% 0.046> —0.003 —0.069% —0.118
(0.022) (0.022) (0.019) (0.031) (0.115)
B3l - - 0.293% 0.061Y —0.694"
(0.010) (0.014) (0.014)
R —0.5229 0.554% —0.136Y —0.024 0.370%
(0.018) 0.019) (0.009) (0.016) (0.014)
R? 0.026 4 0.027 5 0.021 4 0.0012 0.119 8
F 276.11 273.23 200.74 6.88 668.33
P 0.000 0 0.000 0 0.000 0.000 0 0.000 0
N 40 789 38 686 36 769 23 062 19 644

DS R AMRIZE; 2)P<0.10; 3)P<0.05; 4)P<0.01



126 KEET

22 %

MR 3 G5 RE R E 52 R A O T3
BIEBEZES, T I W HE B B HE AN
S AR ok, AR DR SR RS . R RN
A, PO EERAR R, DL 2012 RIS 3 1T ERME
S35 53 o RS B 1) A AN TR B BEAS R0 6 A1
AHEFT OLS, 4RIk 4,

MESRAT LA, REME ., WENS/NE L
R, WAL S DTHARRIE . B A BT
PG IC B, T P A AR T A R S
o) RETR GARSE . AR, ADX TS (e Al IE
W T e AR, R R E A A 3 T
FRF SR 5.1% MniE%

R4 DYEMEMRNTFHAN I NERFHURESHREZRSTENEFER "

& SR AEN) PFEFAEQ) WPREGR) WFEAE@D  HFREG) BT IA®0)
. 0.018 —0.009 —0.013 0.026 —0.051? —0.030

HERE (0.022) (0.020) (0.026) (0.033) (0.029) (0.029)
. —0.006 —0.006 —0.015 0.013 —0.008 0.006

hEhE (0.016) (0.016) (0.021) (0.025) (0.021) (0.022)

D5 R AFREIRZ; 2)P<0.10; 3)P<0.05; 4)P<0.01

4 it1ig

AT TR S Nl R IR 1Y)
MRKR, Sl Eatr, aTLE 2T 458,

Lyrh AR A R (BRI T s B R A R)
52 R BUK B RS . BRI, SIEH R
FAYFAEA L, R R 2# ST R 3.6% i
25 SNBSS 6.7% MR

PEESTE TS I i J R s/ 2 R Ry 2 ST B AR 12
AR, NI T EURE miE, [RI2E ) iish
WARRTELAT s SR R o A A 1Y) 2 A8 21 2 R
U, &M 0iE ShREEUE IRV A J, JCINHIBE S
Tb, TSNS 5 SRAFE A2 2T 4t

27N 5 ) AR i S 2l R K P G A
Mk, A AR TR E S 2l R IR 2 L R G

DNHE BT RAKE, RERESE AR 3
T ERHESE Y RS W R S, AR/ Ay
T E DA . BRI, AR A E e Fl e
A A, RE R Y PR 3 T FRPE R ST
I 4.29% " hrifE2E

N T AR R AT 2 P B B A S 2l
FIRMAE, EH LG B AR E RO —
AR bR AL, PRI A A SRR s A
ML, ZAEPREA BARAC, RO TAE A X —5 bR
W, AR, R (= e AR il T A E L
Y h 43.28, FAIECH 42.82, IR IEH FMRZAY
HAEE R 51.54, HAiECh 50.85, PRI, AH (i E
1 A A2 2 RS L L B R 2 1 1 e SR R Bl
7 EH BB, o AR R AR R T A AR
HF L HE ORI, IR B 2725 T I D RE SR 22
G L, (EASAE 8 102 > A 00 vh B S R |

TEBENAE AR, REFECE: T NSFT.

LEAIF TS AL RO R B A2 B HH ) O EE R 4%
SIRT, SRS N B e . R AL A
FiAEnds 3 28, (REA ST R ARTE, Bl
PR Y TR G HEAR AT 1Y o AR IR ol o )
o LG R SRR, (ELX ) T A N B R
PiiZge, AR AR R RS e
BARGEIRIG I LA R WA, DT A B0 S A o g
ERSE /ESRERTE - E P

3) e H A A A i B 2 ) RS A A SE,
AR e el R BTC AR

OIAFEE B T REAKR R, SR E
WS 3 1T ERNESF ST BEMG, X—45heS
Sabia &3 LU 45 ——1E B FMIM A AL/
IE SRR S HAA I R I S 2 (a4 2 1Y
TR R A —8 RUELIERMNTSE, S E—
FBR A ATRESE RIS . SR s M i B
AL, FFASIAEIE BB Z B 35 Hi] 55 OB R
B, SIS TR I D, B 2R
FRSEEIAl , [P A A PR AT E B F R, BT
VAR AT RE 2[4 B 25 M7 I S . o5 — il e
P19 it T DO 2 X1 R BT 45 2 TR ) IR R 9% B
w, ERBBOh T IR, M T A, fiE
A2 TR BT R S i AR ROIRAS, (R X —K
SR DT R 5 2l AR IR AH S I A T 2RAIE

XFHRA, TR EE T BOAE SRR
BB RFEMR . BIR Eide 215 T 5 AR
25 XTI, S R A S St
NIEARSG, TR E SRS RS UG (X —
LA P ERY BRI REOL. S IE B E fE



5 6 3]

FEIRIAEE . /N A R TR S ol R B SEOC & 127

G, B A il R BUE R AR A 2
AP EZNER, RIAER—A 53 [~ 57 > il sidr
IR ZPAFEIN . FZERAAT, R E TR S A
B AR MiESEE B, APRSE R AR
S IR RYREIRTE R, PR I 55 A Al o s 2 2 i
JHER 2R BE R M A AT THE ] e AR 32 W AR
PABCEMRABA T2 BE IO FIWr . PUtE, tdonl LI H
AR ST R Al R BRI P R A T-2207 51

BIRAMFERNHT R 1 H I FER R 1A R
Rk /N E R, R Sl AR BRI OCOC &R
B 2ATS R A Bl A2 A PR, AR e e 2
A HRIFRTE A, FE R, TR EIMASERE
AR | DSy iS4l 22 i, SR H] Hierarchical
Linear Model(HLM)43JZ [ A 71" SR 45 v A 75 (1) fe g
RESTo [, AWK E 52l R IR
RIVWIARER, Bk DM Z [R]52 00 (R LA
T HORE O MR B SR A

SE 30K

(1] PEFAKRRESEEAITA. 2010 FFEF A%
J 5 BORAHREM]. bR BFHH R, 2012,
2] BEE. ZEBAFDFSFRRTERLARRE
B[D]. At WA E KF, 2012.

[3] Luder E, Melnik T A, DiMaio M. Association of
being overweight with greater asthma symptoms in inner
city black and Hispanic children[J]. Journal of Pediat-
rics, 1998, 132(4): 699-703.

[4] Nead K G., HaltermanJ S, KaczorowskiJ M, et al.
Overweight children and adolescents: A risk group for
iron deficiency[J]. Pediatrics, 2004, 114(1): 104-108.
[5] Taras H. Nutrition and student performance in school
[J]. Journal of School Health, 2005, 75(6): 199-213.
[6] Madeline Z. Does weight affect children’s test scores
and teacher assessments differently?[J]. Economics of
Education Review, 2013, 34. 135-145.

[7] Neumark-Sztainer D, Story M. Beliefs and attitudes
about obesity among teachers and school health care

providers working with adolescents[J]. Journal of Nutri-

tion Education, 1999, 31(1): 3-9.

[8] Price J H, Desmond S M, Stelzer C M. Elementary
school principals’ perceptions of childhood obesity[J].
Journal of School Health, 1987, 57(9): 367-370.

[9] Hayden-Wade H A, Stein R I, Ghaderi A, et al.
Prevalence, characteristics, and correlates of teasing ex-
periences among overweight children vs. non-overweight
peers[J]. Obesity Research, 2005, 13(8): 1381-1392.
[10] Strauss R S. Childhood obesity and self-esteem[J].
Pediatrics, 2000, 105(1): el5.

[11] Veldwijk J, FriesM C E, Bemelmans WJE, etal.
Overweight and school performance among primary
school children: The PIAMA birth cohort study[J].
Obesity, 2012, 20(3): 590-596.

[12] Donnelly J E, Lambourne K. Classroom-based
physical activity, cognition, and academic achievement
[J]. Preventive Medicine, 2011, 51(S1): S36-S42.
[13] Wooldridge J M. Introductory econometrics: A
modern approach[M]. 4th ed. South-Western Cengage
Learning, 2009.

[14] X X, Z1§4. STATA £AHAE[M]. 7. F
AR KRS B AL, 2008.

[15] Sabia J. The effect of body weight on adolescent
academic performance[J]. Southern Economic Journal,
2007, 73(4): 871-900.

[16] Liu TCY, Liu L, ChenJ G, et al. Action-dependent
photobiomodulation on health, suboptimal health and
disease[J]. Int J Photoenergy, 2014: 832706.

[17] xl&®, F2IL, Mk, F. KT Pareto RHEH
R IR EHIFERFFR: aR_/MF
B, 2013, 45(6): 148-154.

[18] Eide E R, Showalter M H, Goldhaber D D. The
relation between children’s health and academic
achievement [J]. Children and Youth Services Review,
2010, 32(2): 231-238.

[19] Raudenbush S W, Bryk A S. Hierarchical linear
models: Advanced Quantitative Techniques in the Social
Sciences[M]. SAGE Publications, Inc., 2002.



