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23] e A R g BRI 5 40 BRAR B 12 T I B8 (Mental Health Test, MHT) BB 31T MAILED, B&MA
40484 %4 . RABSAAURLE .. BREBEFEST. X2 Pearsontl <M Ltk v 19i#17 48
i, FEEBMIZRIFRE R SMHTE 2B EIEEMXR. &R ZEBNUHFRESN(75.79 £
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Abstract

Objective: To examine physical and mental health status, group differences, and the association be-
tween physical fitness and mental health among rural junior high school students in Huizhou and
Heyuan, Guangdong Province. Methods: A cross-sectional design was used. Physical fitness test rec-
ords and Mental Health Test (MHT) data from six rural junior high schools in Huizhou and Heyuan
were matched at the individual level, yielding 4,048 valid cases. Independent-samples t tests, one-way
analysis of variance, chi-square tests, Pearson correlation analyses, and multivariable linear regres-
sion were conducted. A quadratic BMI term was additionally tested for a potential nonlinear associa-
tion with the total MHT score. Results: The mean physical fitness standard score was 75.79 * 10.68,
94.3% of students met the national standard, and the mean total MHT score was 35.81 *+ 17.69. Boys
and girls did not differ significantly in physical fitness standard scores, whereas girls had higher total
MHT scores and scores on all eight dimensions than boys (all P < 0.001). Significant grade differences
were found in physical fitness scores, total MHT scores, and several MHT dimensions. Physical fitness
scores were very weakly and negatively correlated with the total MHT score and several dimensions.
After adjustment for sex, grade, and weight status, the independent association between physical fit-
ness score and total MHT score was not statistically significant (B = -0.048, P = 0.086). The quadratic
BMI term was also nonsignificant (P = 0.982). Conclusion: Physical fitness was generally at a qualified
level in this sample, while continuous mental health scores showed sex and grade differences. The
overall association between physical fithess and mental health was weak, and no significant inde-
pendent association remained after adjustment for basic covariates. Rural schools should promote
physical fitness and mental health education in parallel rather than use physical fitness performance
as a proxy for mental health assessment.
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YIF I BT H BRI R, RAMESERE. AFPEE. AL . TR A2 6 R PR
TR B . AR W2 2 PO B R 0 T4 H I BB R R B[] AN FEEN G R E
WK, EHIGFWAESB . ANPrk RN, BRE IR T2 S L ERIBES. FOH
R )L T D AR R R R I LR G R I, AHIE TR I B AR K1) 53 g A o A B Ao BRAGE PR AN 7 T - Ao i e
FERBGARTEAS . FEPLREM SRR TMZEAIRA, IR R BRI MATERE S AR, 178
P S5 T AR I o 3 R R A LB T D AR A R R e I B ARG, IR R CIE R A AT
AR SR VIROG . R, AR (g RO B BE P A 7 T 25525 0T AR B O e, A B T 421N
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R, TR E T /D A0 i FE )87 B RR o0 . K FIZEST 2010~2020 4F A [E Py ) o AR 0
R R ) RS 2R AT 0 T S I, FREE . AR A [ AT R BN T H 0 B R ) R, AH OGRS HY
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Prialeesia e, 2B XL S0 T B AR A A ] S5 25 A s oo PR R il ROUAS: HY R A 22 53 3] %ET- 2019
A 22 A A S A R BT R T TR, L T D AR 0o B R SO RE FE R AF W 4 1 i 2 BT HE S,
LA Z A JLE A B OB RS T RE AR B 4] R THAE AR AT S H AR —
SERFIRTE i IS5 R O B R 2 W6 0T 8536 A4 AN AR AT IR &, A BLAR 20 22 Ao A7 AL Lo BRI N i)
A, AR S DB RO DU R AR5 ] AT TN, AR AT R A O TR B 1] RELAS AN B
REAN T AR S FREAT P, B BEAE G PR SRR BB BL 5 52

AR5 A B T /D 4 21 i RRR DU AR SR A B XU ) B B2 W A o [ SR ERIR tU0Rs ) L3 7 A4 1 AR5
A R A IS 1 224 T B AR R it R FF) B AR A5 [6] o 1] 224 A J it R M 30 3 458 B (AT it B L
M 3 JTEMEYMESARRS, RIS ARHEIE R S B3 MEZP . AP AT IR IE A RS
OB Z MR R SIMEHT 42 90633 4 13~18 & JLEH /DF M A RKI, M5 R K502
PRURE BEAAAE SR ORIR, A BT e 1 2 2 H B B RO B RS T REE AR B[ 7]0 SR AREE SR
FARY], WO /1) 20 m AR 5% 515 o A O BT A BRI — B HR R (8] HULFIN, Bk
TR 5 OB e 2 18] 16 R FT RE ELARILS 0 SEIN R 2% o S EPEHE AL, B E AL S B O BN TR
BRI, A BB AT A 2 BUOR AR AR — @ PRI (O] B IREEh AN R AN A2 AN BRI R 55242
E A S LEE DF OB NPE VIAHSR[10]. REEGRGER, U d SO R, BB EE R ak
JFK s A A BERIE AR FUIR S M R A A AR I 22 57

S, AW ARE BN IR 6 FTARR AR AR R R SRR A R e S
OB R RS WU 5 A R AT AT IR, A 5T g JR A B A 79 /1 U T 5 R AR 1 B O IR YL, 322
ST B —, REORRTEE ., ARG IR SR B, HREBUR R MR 4
RSO ZER B, N EIERES . BMI 5 MHT S0 S 2 D BRYEE 2 (8] 50 H% s BB IY, (EF3
PRSI RN B JE R IO AR 22 55 MHT S50 A2 ORER, i — B4R S BMI 5 MHT &40 1)
IEEARLMER R . AWTIT B A GORMAT P AL B O AR ACRFAE B ORI, AR S AT e A J 4 e
et LERE R M R AR RS RS %

2. WHEE55E®
2.1. W&,

AR BT T 7 8 it,  BAS R BN TR IR T 6 BT R A 22y i A i St %, A FH 22
B TR AR BRI T 5 4 o £ RIS o GO BRI PP IR AR 10 3L 4492 o AMATLECARIE TR BESRI 14
HBEAT o B2 4347 4 O ERVEIC 5 AR ME S5 52 BOME—BCAT, 145 43 BTG B[R] 44 16 3% BAT7E [F] 44 08 ST
KREEME—RECNT . MHT B8 1 MUEER, HTRIELSEME, R MHT tH0 80, BEERSS >
7 EMNEETE AR, AW TR O BIVE R 4% A 2R c 21 B 299 ERndsk. w49
N 4048 4227, HREN 90.1%. HA 5 2E 2000 A (49.4%), Lok 2048 N (50.6%); H]— 1443 N (35.6%),
#1288 AN(31.8%), #]1= 1317 N(32.5%).

22. ARTHE
ARTIF T MR 5 A 5 AT Co BRAGE R P AN 7 TH VAN AR A 90 0 2 10 B oA BER L o

2.2.1. FAERRE RN

P g BB R R H A 8 — AR AR R B . IR EIR OIS S m . RE ., RERAS. i
H.S0m . SLEBE. ARNLARHTE . T B, JTEIH, DU RGE R ARHES . IS M
AN A FE CAARTIBRAE Sy« A DU S R0 R RS R BT B T . RIS AR A . T
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Moy RUFFIETS; B L RIFAILTS A IR H EAR B RE PR R . A 155(body mass index, BMI)#% {4 #
(k)% A& i (m) PP T 5, AREDIRAS R R R a7 A 02K, AFERARE IE% . BERAEME.

2.2.2. (DIBE RS HETLE

K O BE Ak 2 12 W1l 36 (Mental Health Test, MHT) Pl 2 A2 o B g BRI 1] 1Z058 4L 100 ANTH ,
AFE 1 ABEER S IS MNERE. A0 B e B SRR R e A1
MENHE 8 NN ENER. FWHRM /AT ZHmIEE, “R7 14, ‘K700, SMTAES
BRI MHT 855, 15708850 28 7 A N U BE PR I S s A0 B R PR B bl v o ASHIF 708 MHT A
9y I 8 NEFER AR NES A R IRAT T HT .

2.2.3. AOZEFHER
N2 BRI AED . WD RSB & FELNY—. Y AP =,

23. YIRS ST

K IBM SPSS Statistics 27.0 BEAT G140 Hr. LA R IE bR #EZ(M + SDYRIR, 3 RLBEUA
B 73t n (%)) 878« MHT 55 ) 8 ANYEEAR /3 1B AR S Ab 3 . VPR AR AR I 16 mT e 5 R (1)1 ¢
PR, X RANAFERE GIBRAEARTTIRIG RS BR A 2 KB AT e, 1 2 e R MR AR ¢
R4, 7 ZEASTRIR A Welch ®1E, F1RA 2 150 LB RN SRR BARES ;. FREF KRR R %
TR 2 K5G8 AR ) 95 )5 EL K F Bonferroni AR IE . RN 54 R 5 Cohen’s dv n? Al Cramér’s
Vo KA Pearson I HT% R MbRHES . BMI 5 MHT &9 K& 8 NEERIL R, FHKHE Benjamini-
Hochberg 7243 56 1 4L AH SR 56 11 P A EAT (B & I 2 (false discovery rate, FDR)FZIE. i#E—2F L)L MHT &
SRR EIAT 5 E 2 U ME RN S PIANER FERAVAERE, P AR, R
B. SE. 95% CI. P. R} AR?. 5344 BMI A ME oAb A0 2 IR, 7428 il 1 0 A0 4 4 s G 3
BMI — X5 &% kBl MHT &4 Rk F &SR FIRES H BMI K70, BMI JEZ AR A A B[R] g
REIRES . FrA R RS, PLP<0.05 AZERE SRR L.

3. GROh
3.1. ARMRESDRREERI

AN 4048 Z RN HIHAE . 54K 444 1 B BRICRAHEL, SN NFEAR [ E P AT AR Gt 2 2
F(?=39.01,P<0.001,V=0.093), HIBRFEEA 4] =24 LLBIAH T 55(46.2% vs. 32.5%), (HRN BN .
YRR, 299 4y PR BRI TG 50T 530 Bk A E 35 AN NFEAR IR AR b 22 S B i 2 78 XL (¢ = 2.30,
P=0.316), SfEZRFEERE 145 frRREME RN L5 ()2 = 82.93, P < 0.001, V= 0.141).

AN FE ) 22 AR RS 23 (75,79 + 10.68) 77, ARBUIRERAS Jb . Jes . REFFIRTS & 433l 229
N(5.7%)+ 1573 N(38.9%). 2053 A(50.7%)F1 193 N (4.8%), fKikbr# N 94.3%, IEHREEAE 3141 A
(77.6%), MRAREE  EEAAE A2 500 344 N(8.5%)~ 347 N(8.6%)A1 216 A\ (5.3%). MHT %73 N(35.81
+17.69)5, FOHEYEREIMEINE 1.

Table 1. Sample characteristics and overall physical and mental health status

F 1. MANRERFHER S ORI

A e RE/G n %3 M + SD

531 5 2000 49.4%
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« 2048 50.6%

Hl— 1443 35.6%

E 2] 1288 31.8%

W= 1317 32.5%

fictk & 344 8.5%

EH 3141 77.6%

MEIRES

AR 347 8.6%

REJi: 216 5.3%

Aot 229 5.7%

Kotk 1573 38.9%

A2

R 47 2053 50.7%

7 193 4.8%
PR Sy E + bz 75.79 + 10.68
BMI YE + b= 19.09 +3.41
MHT &4y BIE + brifE=E 35.81+17.69
R YIE + bRz 4.68 +2.65
X NEEE E + bz 4.52+3.00
PO A [ YA + bRz 3.06 +2.83
H s ) YA + bRk 4.62 £3.00
o Hudifa] YA + bRz 458 +2.81
ERGER Y + brifEZE 4.88+2.92
R ) P + brifEZE 4.88 +2.34
M) i ) PIH + brifEZE 4.60+2.52

3.2. FRMAFENSDRBRER

B AR AR AE 2> 70 590 9 (75.93 + 11.31)73F1(75.65 + 10.03)5, ZER TG iTH47E L (t=0.83, P =
0.407,d =0.026). RIMEEFA RAFAE R EZEF (2 =86.11,P<0.001,V=0.146), FAEMFREH T 4L, H
I 59 A A b F A s L AR R AN B LU AR R 5 o A SR ZS WA B M 30l 22 53 TR A G vk 22 3 (2

=44.76, P <0.001, V =0.105), 5 A4 = AR Rk LL G2 = .

LA MHT B2y B m T 5 4(39.32 £ 17.62 vs. 32.23 £ 17.03, t=—13.02, P < 0.001, d = 0.409); Z’E 8
ANDIYEES W E T BAM P<0.001, d=0230~0.434). S5R8HR, AW FREA R R 2 5 3 Bk
DU O RS A 70, M H . A RIER > ST . W& 2.

Table 2. Physical and mental health differences by sex

®2. TEMHNFESORRER

Fe s/ 5 (n =2000) S x| p BN B
PRI BRHE 5 75.93 + 11.31 75.65 +10.03 t=0.83 0.407 d=0.026
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MHT &4y

R

xR

P )

H 3

ok ¢

Y AREAR

Rt i)

B e
RIS - A Rk
RIS - Rtk
RIS - R4F
PRS2 - iR 75
WERA - AR E
RERDS - B
PRERTS - B
PR ERES - IR

3223+ 17.03
427 +2.70
3.9942.97
274 +2.75
4.18+2.97
418 +2.85
4.41+2.83
4.41+2.18
4.06 +£2.29
134 (6.7%)
718 (35.9%)
995 (49.8%)
153 (7.6%)
215 (10.8%)

1482 (74.1%)
168 (8.4%)
135 (6.8%)

3932+ 17.62
5.08+2.54
5.05+2.94
3.38+£2.86
5.04+£2.98
4.96+2.72
5.3442.94
5334240
513+£2.62
95 (4.6%)
855 (41.7%)

1058 (51.7%)
40 (2.0%)
129 (6.3%)

1659 (81.0%)
179 (8.7%)

81 (4.0%)

t=-13.02
t=-9.84
t=-11.48
t=-7.32
t=-9.18
t=-8.93
t=-10.28
t=-12.89
t=-13.82
2 =86.11
© =446

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

<0.001

<0.001

d=0.409
d=0.310
d=0.361
d=0.230
d=0.289
d=0.281
d=0.323
d=0.405
d=0.434

V=0.146

V =0.105

33. FRIERFENSVRRER

ANTEJ AR 2 2 FE AR I B 70 22 S G2 75 SU(F = 149.87, P < 0.001, 02 = 0.069). #]—. #] ~FIH] =2
HEARIIARE 73 AR TR (72,79 £ 11.34) 53 (75.31 £ 10.66)53 F1(79.55 + 8.63)7), ) b BoR = AMELPIH
ZE S BIH G (3 P < 0.001). AN SE R BRI A 2 22 S IR A Geit 5 3 (2 = 323.63, P < 0.001, V =
0.200), ¥ =24 RUFFIIL TS Ll s, A Kok Ll i qik.

ANFELFE MAT & R S NERE UMM B Wi SRR R it 15 5 2
FBE S EE G P < 0.05), k@i A s im0 2= R gk E L. Yl F A MAT BT
¥)—2£4(36.98+£19.32 vs. 35.15+ 16.07, Bonferroni £Z1E P=0.021). )5 LB, ¥ A% NHERE.
P . A SRR S AARREIRTS o T — R =28, 91— SR T A, w1
FH] = 5 A M T ) 4353 30 v T — A s S I 22 R R AROR B389/ (? < 0.005) . LK 3.

Table 3. Physical and mental health differences by grade
*®3. TRIFRFESVRERER

Fehr/ 285 Hl—m=1443) F_(n=1288) H=(n=1317) K AH P LAY
DR E 53 7279 £11.34  75.31£10.66 79.55 + 8.63 F=149.87 <0.001 12=0.069
MHT &5 35.15+£16.07  36.98+19.32 35.40 + 17.66 F=4.18 0.015 1*=0.002
O fEE 4.83+2.49 455+2.73 4.64+2.74 F=4.06 0.017 n*=0.002
X NEEIE 437+2.61 4.80+3.39 4424297 F=829  <0.001 n%=0.004
P ) 2.93+2.56 3.33+3.16 2.95+2.73 F=822 <0.001 m2=0.004
H s 4.50 +£2.77 4.83+3.23 4.54+3.02 F=4.59 0.010  m*>=0.002
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SR
SHRAER
Rt it 71
B
PRI - A Lok
PRI - k%
L - R4f
L - 75
RECIRAS - (LR E
PRECIRAS - B
PREARE -
PREARES - AERE

4.60 +£2.61
4.74+£2.68
4.65+2.38
4.52+2.36
141 (9.8%)
711 (49.3%)

544 (37.7%)
47 (3.3%)
173 (12.0%)

1047 (72.6%)
133 (9.2%)
90 (6.2%)

4.62+3.01
5.10+3.22
5.03+2.42
473 +2.67
73 (5.7%)
521 (40.5%)
646 (50.2%)
48 (3.7%)
87 (6.8%)
1012 (78.6%)
116 (9.0%)
73 (5.7%)

4.50 +2.83
4.83 +2.86
4.97+2.19
4.55+2.53

15 (1.1%)

341 (25.9%)
863 (65.5%)
98 (7.4%)
84 (6.4%)

1082 (82.2%)
98 (7.4%)
53 (4.0%)

F=0.70

F=555
F=10.57

F=2.53

¥ =323.63

¥ =50.33

n2<0.001
n2=0.003
n2=0.005
n2=0.001

VvV =0.200

V=0.079

3.4. FRERSVERROBEXSH

PRIARAE 7> 5 MHT 5> 2255 7 5% = —0.041, FDR K IE P = 0.016). 4EF /i iios, &R
WY S0 NAEEE . U]« B AACRE DR AR R T ) 28 2 58 S AR 9%, AHOE RELZENHE N 0.044~0.063; 44
Wit sr 52 218 B ST Jd O e A A R AR OCFE FDR K IEJE B4ttt %8 L. BMI 5 MHT

I P Do BRYE T A A OGAE FDR BB SR BTG T8 e

RGP MRIE B Geit2A K1, (B

REABIEUN, FEom 5 (i R 550 PR R 18] (1 AR R VR E 55 . IR 4

Table 4. Correlations of physical fitness standard score and BMI with psychological indicators

4. RFRES . BMI 5i0IBHERRIOFE X 440

IWSLIE =Y
T

MHT &4y —0.041
FOIEEE -0.013
PAPNG Y7t —0.044
PR 7] -0.063
H 5 0.006
T gt ) -0.006
SRSER -0.054
Rt ) -0.061
M) i ) -0.033

PRI ARE 5
J545 P
0.009
0.407
0.005
<0.001
0.721
0.726
<0.001
<0.001
0.034

FDR ¥ 1E P

0.016
0.523
0.011
<0.001
0.726
0.726
0.002
<0.001
0.052

r
0.011
—0.004
—-0.013
0.026
—0.009
0.002
0.039
—0.007
0.034

BMI
JE46 P FDR % 1E P
0.500 0.864
0.821 0.903
0.397 0.864
0.097 0.292
0.585 0.864
0.903 0.903
0.013 0.113
0.672 0.864
0.033 0.148

TE: N=4048; P XML E; FDR IE P /5% Benjamini-Hochberg 3%, 73 BI%HA MR /3 F1 BMI 5 9 AS0»

AR AR A SRR I AT R IE

3.5. ZxEYF5 BMI & 4RI
LA MHT #43 HHEAS E BT/ 22 0 R RH . B NIER) . SRR TRES, 5 B AR
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WAES . AR EIR, FEEHIMEI . AR ERS S, HRIFRES 5 MHT 5 OB B 40T 5 L
(B =-0.048, SE =0.028, p=—0.029, t =—1.715, 95% CI [-0.103, 0.007], P = 0.086) MINAKIMIFRHE > J5 (145
AR A IR ARIL B Gi 12275 L(AR2 = 0.001, AF = 2.940, P = 0.086), 2 BIAMIARAESEVER] . LA
PR FCRZS Z /M0 MHT 320 38 B A TR .

BRI BMI 5 MHT S0 B AR R, EEHIERMELS )G, BMI 5 MHT S5 12k
KBERIE G 1275 (B =0.104, SE =0.080, p=0.020, t = 1.291, 95% CI [-0.054, 0.262], P = 0.197). 7Elk
Fefth AN BMI —RI, —IRIAFEFELE S T2 (B = 0.000, SE = 0.010, B = 0.000, t = 0.022, 95% CI
[-0.019, 0.019], P = 0.982), MLAYMFRE 2T ARAF IR 3 35 (AR? = 0.000, AF = 0.000, P = 0.982). [Kth, 7
W7 AR BMI 5 MHT & 53 2 (B AFAE 535 I 2 1 5 Ik T 28 SR B (IL % 5)

Table 5. Multivariable regression analyses of physical fitness standard score and BMI in relation to total MHT score

%= 5. RUFRES & BMIL 5 MHT 249 2B % TEYAS

B RERERR A R 2 AR 3
A. RPN B R
PRIbRHESY S B (P) — -0.029 (0.086) —
R2 0.045 0.045 —
W R? 0.043 0.044 _
AR? — 0.001 —
F 31.558" 27.483** —
AF (P) — 2.940 (0.086) —
B. BMI £tk & — IR iR
BMI, P (P) — 0.020(0.197) 0.020 (0.301)
BMI2, P (P) — — 0.000 (0.982)
R2 0.043 0.043 0.043
W R? 0.042 0.042 0.042
AR? — 0.000 0.000
F 59.865"** 45.323" 36.250"
AF (P) — 1.667 (0.197) 0.000 (0.982)

e RSN MHAT 855 A S0 RE 1 IAPER . FLAMEEIRTS, B8 2 7EREAY | 2560 B D NAEFRHEr; B
RS 1 GINPERAIAELR, Y 2 In A0k BMI, B8 3 i — 28 I\ BMI ik It. 554, #]—FIE & 44 H 55 5
ARG R BRI S AH . R B R HEILENES R4, #5655 N8 P {H. BMI & BMI Z R4 5T 040 BMI i1 5.
**P < 0.001.

4. i1ig
4.1. REFRESLRREZERR

AT, AN PR FRHE > H9(75.79 + 10.68)7r, RFUERIAFRE Ty 94.3%, RIEFAMIRFE
B h 55.5%, A FFEAR AR R SR TERRK T 5 2019 FE43E 5 A4 5 5 i FE A
13~18 % JLE FH /DR FTA BA&HN 17.2%. LR ZFN 18.2% 45 RAHEL, AW FEREA 1A 5T fd HER 0 AH
SRR 7] IX— 25 5 P B PR A DX L REASKA s VT IS [ L SR AR B 0% e HE B AR 2305 :055 0%
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B0
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