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Abstract

Objective: This study aims to explore the characteristics and influencing factors of cardiorespira-
tory endurance and executive function of children and adolescents in Chizhou City, Anhui Prov-
ince. 200 students were measured by the 20 m switchback test method. Methods: Random case
method was used to select 200 children and adolescents aged 10 to 18 from various schools in
Chizhou City, Anhui Province as the research objects. The lung endurance level was tested by 20 m
SRT, and the correlation between cardiorespiratory endurance and executive function was ex-
plored by one-way analysis of variance, linear regression and other methods. Results: The levels of
cardiorespiratory endurance and executive function of children and adolescents in this area were
generally low, males performed better than females, and age was negatively correlated with car-
diorespiratory endurance and executive function. In addition, parental education, physical activity
level, and dietary habits also had an impact on cardiorespiratory endurance and executive func-
tion. Parental education and physical activity levels were positively associated with cardiorespi-
ratory endurance and executive function, while dietary habits were negatively associated. In-
fluencing factors also differed by sex and age group: in women, parental education had a more
pronounced effect on cardiorespiratory endurance and executive function, while in men it was
mainly affected by physical activity level; younger children and adolescents were more suscepti-
ble to parental education and physical activity levels. It is suggested that physical exercise and
health education for children and adolescents should be strengthened, and parents’ attention and
awareness of children’s physical health should be raised. It is helpful to promote the healthy de-
velopment of children and adolescents, and increase the attention and investment of education
departments and parents in the physical health of children and adolescents. At the same time, it
also helps to better guide education departments and families on how to carry out targeted inter-
ventions and promote the healthy development of children and adolescents.
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1. 5|18
1.1. &R

(LTS 73 (cardio respiratory fitness, CRF){F04 Sk LE 7 /D AF (A B BRAORZ D EE R, R e 17 AR
B Feim AR RS RE S [1]. WETCIESE, GOoffiii 705 )LEH DR ORGSRV REE, [t
SRS T A 5o 28 BUAAT I 7 T A RUE SR R W, AR R Lol i 77 5500 B P A PRIAET K
FEREPE T RGNS AR B VIR 2] (ol g 5w ey Pl BB s IR I S5 4% G A8 M s UG
TR PR T A EE oo TR 1 508 T 25 SR M8 0 1) S A SE O AT SE AR . [RIIE, Lol ) 5 ) LE D4R
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R B A AR RIE, S A FIKP[3]. JmEsR, BEE AR R EE RS, JLEE DOl
M ) RILEE TS [4]. 2019 4F (R ERR SRRV S4iRER, E#LNZETEERE, &
[ JLEE 7 /> SR O 777 4a BRSP4 25 3, (B IR AL T RLARACT, Lol 77 14 250 75 v A

20 fit4C 80 44X, Spirduso B UKHE Lo 3 T AMA NI BE S BAT BRI, D5 o 77T LAR
N EIACE BIRAE 5] ZJa LR, OB 5Iaa NRRFAGUHEOT B T OREWT, Rk i 775
IENIREJIZ IR KR R ([6]. % THAT ThAk(Executive Function)5 11Kl HEHE . St 2 T0AT- 45 %6 8 1 3 IAH K,
I R LR ILE R D E H AT NGBS AR INE, 3T LEH DFEIR R e A 53R m it 2 iE N g
JIRABEEEN, o UBO A ARBIA R EE[7]. B, GOH o) LE T D ERAT DIREEDH] . WlE
ATV ) R SR 3 KA B R SRV [8] 0 BB 0 W T4 Y (o lilTiRS 3 5 )L 38 75 /D SR 0] D RE AR B D e 52 IEAH K%
{EBAH A — IR FARIEL9]

ZRUEMMI TN “K=M7 TR RIREEX, R KR 5 EERNELINT .. 2 X LER
AR RREKSTR B R R A RIE AR N I BB MZE & R, s R ENASES ), R X ORTE
VERE LE K. 2R, Prikas B2 A ki S i BRI AE R s, oA T S AR B 4 [P 2 KT 2 Ay
o, ERAEEERN RS, AESERRT RGN, o LEE DEE R R R A, B
PETE PR A Ao B ) LIE 7 /> SO T 70 B AT ThBEKT, I HOX — DA T R RE 2 IE 45 28 A, X
Hoig R T AR I G T R

Bk, BB N dONACRYE T FEREAS, IS RB@ B TE, Ll 7% ) L D ST
THREMIVE R, AR BLO I e Lo A iR /7 B2 i AT Dh R SR LB IR K, 3B W] AR s Lo it 70 5%F ) L7
AN RN AEERE E (R BE 2808 M 17 LTS D4 SO @ RS R AR, fESERk FONER
IR PRI 2%

12. AREM

1.2.1. HRE/K

AW TR T 2 WM T ) LT D4R HO TR AT ShRERSIE, b m R, e E i
{1 B VA i JE (2 330 USRS R 2 (¥ g R 0 SRR 2 1kde . A H 1t R

1) BFFCMN T ) LB T D4R 1O i FJ RO BAT e R, IR LK PR o At L

2) BRIV T JLE T D ER DI I APAT IR S MER R R, Wbk, 5. J5E. RES,
Syl 52 AT o e 1 g R a3 ISR (AL A4

3) BRI T JLE D ER O AT IR SR BRR R MK R, WAE TR REEGSE N
il 2 4 A T ) M B (R S BUR SR AR A

4) FETHIFEER, $2 A S A BB S AL A R A, DR RN T LE T D
ey ) R BAT T RE KT

TR, T AN T LE E A ER SRR TORGL,  HE s i AT T B RFE B LR
WK 2, ONlE R AR SRR ECR RS @I AN R R 2 S O I R AT T R 9K
RIFAT AT, SR LE D FE SRR RGN R, SJRALRE MR E & (2t
T ) L3 D4 [ A T R B K

1.2.2. F5IEER
WA B TER I BRI T ) L2 5 /D0 4O i 3 AT Th R IRRAE S SERema R 2, LA o) i
1) BN T )L T D AR RO ) AT D BT
2) ANFEAERE . MR GEn. RE. RARRERZ) L E D E RO 2 A AT ThRE = AR Sz
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3) JLE T DR E BT ) S A0 Ty = IOl 7 R AT T g A R

4) FREEPFRAE T 2O ) L2 T A SR LT 77 AT D BE R R4 5

5) JLETFDELIMTY AMHAT I EE 55 SIS, SR BEAEDR 3 TR A O

6) AHIEFURE X 2 N 17 B LEE T A EREAT 20 m ArIREIINK,  SRFUIL N 73 A3 AT D fig
RFAIE,  JFXT AT RERZ X SRS AE (R R BEAT 047, B AR e ) LEE > SRR 1 BT R A S0 b AT T B
BRI .

2. kA
2.1. BRIMEXTARBFERERBEM R

2.1.1. BT SN 5 AR

Wi 7345 SR NAR TR e i AR FH AU RE T, S A I Ag J3E &% 2H G 7 A% O B2 3R [10] . TFA O
ST 7 ()4 AR ELFE B KB L (VO2max). 18 3148 5 1 (exercise economy). 4 &3] /12 (oxygen Kinetics)
&, BT RENE. REMHEME TSR R B, VO2max A& K 2 B 5T I ke AR [11].

PR O DA AAE G . IR AT FRIEISEEET, ULER 12 53-8, 20 m 4%
iR # (20 meters Shuttle Run Test, 20 m SRT). 1000 (800) m H32& ()2 75 :[12] K2 Co it F7 338 7 VA7 A4E
—EMIRMRME: &S, o TAEN RESRE R MR RE DN, R K B2 g e XKL,
WG, EARZ NI, 20 m SRT 5.0 772 8] RIA SSVER sy, Bk 22 vy, i HLAE
THRAE, &G I NI O )PP 5E [13]

GEEREEYE. At [FREERE, RS O PN FERS AT 00, vVO2max & P i
JIEESEAR, 20 m SRT I& & HEAT KBEAC i 77k o

2.1.2.20 m SRT 5)LEE LSO 189 B SR

FL7F 1988 4, Leger C&TR i, TEMATIHFI A A KHEARAE S, ZHBEEFNLEE DEO
JifiTies J3 A HAYIGSE0R, SR ERUBME AFEIA ROZRF 20 m SRT [14]. 25T 20 m SRT 5.0 Jffifif
FIFHRPERIREFE, AR T 20 m SRT X T Coffiffit /7 (AL B [15]. —TEs & 1 1980~2016 R[] J
32 MEZK 311 44 5~17 & LEF /D4 20 m SRT [FAHIKRSCERBDRHE Meta 43 HTilESE, 20 m SRT 5 Cffiifi /7 ()
FHOCHEE G, W LME N &) LS DA BOR O EZARAR[16]. A4 —TEHE T 57 /5T 20 m SRT &5
O S AP S 45 AR, 20 m SRT 5 JLEF /D4AFE VO2max 7K AHPEIL F 0.84 [17]. A Xt
20 m SRT #H4T T SKIOHE 7T, 45 R I SLhrst RS BA FN S5 R m Ao, AR FERBAE R E £,
L 20 m SRT A LA il & ) L2 75 /0 45 Co i 7 i 2 150 H [18] o

AHEG BN AR P, FRECT 20 m SRT BB FUAHXS #8000 BHEER T 3 F o i 3P4 Lo il 5
7K>F-, 1000 (800) m 1. il & 5 Coliilief 77 FIAH G EAS T 20 m SRT, KB 20 m SRT Hi& & 1F4 ) LEFH /D4
O JJ[19]0 A S KA E IR O PR RAERE S AT 2 41, 300F 20 m SRT MRALE, 45K
BH 20 m SRT X AN [H) 2 55 A 25 B e i (R R R [20]

DA RWEFER I, 20 m SRT Tt LE & D 4E O il 7) B8 s 0%, RES i kil i st ) L2
/DA T 27K, AT PPN L2 75/ 48 R 44 5 i BEtR O«

2.1.3. )LEE L F LT HK FRIFHER R

FAR)LE T DO 17K T R AR, X T X P g O il Th e B BB . [E A
WETERZ KM 20 m SRT A & Wikt 47 )L H T D4R QTR 1 7K-F- 20 ATRFE OWETE, K20 TR B L
IO FJACHEA R . fEEe . MRS R i B Z R [21]. EAMXITARZ KM 50 m x 8
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AR, 1000 (800) m s )L & Cofififiit J3 7K FdEAT P [22] . BT, AN [RIHhE ) L2 7 /D 4 1.0 i 7
FAAE—EES, (HEARFIFER B AN THRIAE . [ AR 7R A 20 m SRT Vi€ JLE Ol
Mif 737K, PNREEREFUR I, £ 20 m SRT Wiy i, AR, PadbAIAEdbHh X B0 L T e Al AR
X)L, &HX LR E FRR TG m, ST A [23]. SR, DAAEE T 22 Bes it Hi A [\ X B
JLE T DOl S R T

214, (LT 75 )L EE D ERITI R SR 5T

ST DIy B 2 0 B o 1 S A, LI 0 R R 1 BT, R P 1A 1 B L
75 /b4 AR BRI T A (B UAR 2 . JESAE % O RIOBF A, k% KA Flanker {£% . N-Back
{145 A1 More-odd Shifting {145 4> B P23, I RIEARINAE . % W ES:, LT/ 4 BAT BT
R K P, e FCARAT SRR A TR B . (EL, IR AR B S0 SO O i 71K F 53007 T A
HU & T I AEI N IEAR S 96 R, 1 Aadland KN 2 R BN L B 7/ 48 100 T 777K F 55340 Sh s T
TEACAZ (BT Th k) 2 R P IE A, #) SHEHR DA I 38 P61, Pindus DM Z81ES:, (Ll 117K F 5
DA R IEARDS, 5 TARIGIZ S 60E. W4k, Drollette ES &% 4 B 47 -0 filifif /7K F 15 5 #
B TARICAZASEEE, 154 TR IO B 225, LB, AR IE)E B2 0 il 77 54047
R — 2 R
3. IRAE
3.1 ARIIR

LRI T LE T DR, IBRREAR IR R A
1) 4E#ATE 10~18 % 2 |H]

2) IigtEE s, TisshEe J1kEeG

3) Joid EAEE(BMI > 30)

&S 200 4 )LEHDES SR

3.2. iR E

A TR 20 m HriR ML, AR 2 N A T E D SOl S BRI FE P, R
W A e R E 25, MR R R AR . B, AW FRIEER T 5 TN A5
TE R IR PG LB F D AE R T T RE .
3.3. HES

AHT TR SPSS 22.0 BAFXT BHRREAT ST 704, BEZAH IR TE. bz, thak. TE
TR

34. HRARE

1) TR AR AT eI AT LB T A SRR HID ST D ST AR S S R bR, R TT
LR M T JLEE DA IRC i 745

2) PATTHRERHESHT: et I BT LB F DRI SL B BRI Gt A P RE T a8 fabn, IRA%
BN ) L 7 D 4R IR T Dh BEARFALE -
3.5. FME RS

KH t W IRATT Z AT, AR M. B RE. MRS R LEE DL
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JIMAAT DIRERIREMEL,  LLRAR B BRI (8] SR A7 30 SR AN AR5 T QA D 3ot JLE B D 40
Jitite 73 APAAT T BE A REM o

3.6. WL

TEHAT AR FUERE A, AT IEIE A HL 2 AR CRE AT E ], CRA B 700 SR 2 A 2

1) {ERHATAHEFCAT, FRA VIR TR B, W ORET T R AR B S R, R
PRl R A T B FA R RO AL o

2) Z2H5HMERE

TEAEASHEHE NS, FRAVEAERT FETT 61T 17 2 5 8 (B ik S K KB 37 N ) SR B VR 20 B i et R Ut B
I EARA 1S SR T BRI 534 . RAAESRSMATI RIS R R, AT ST R

3) R4 NEaFA

AT RN NS B RIRE M, NS IRHE D NGEE . SRR, AT AEE
HHATE A3, DRI R 1R FA .

4) fZ 15

WRIEH AL T RIS 5 #H BB AESA 22 A ME N, BATE LR 1B S0 H45 Ti& 410k
ST, #iRS 5H MR LA, FE, AT T ZRAT B SO 5E 3, DLkt 028l i) &

AW FE I SRR e R TN T & X BRI R s, R RIAE R SRR R G, BE8T
ERIFERE, DREFKMEFIBmEES. B fd, gl Ryt i N s g Zom
MEH T SR, CAR IR IR IR A e b . IER B S S R 5, BT A 5 Bk %%
B, HAEWF A SE Ba HEAT RS AREE, DR IR N 53 O BRRL AR 35

4. ARGR
4.1 HEAEKXEFR

MEEARE: 200 4 JLEFAE

WSV 10~18 ¥

PERIELS: Bk 105 A, &t 95 A

B PP S (EbRdEZE) N 157.2 cm (£8.5 cm), Lot B (2 FRiEZE) Ny 153.8 cm (£7.6 cm)

PR BRI (HhRifE2E) 9 48.7 kg (9.2 kg), Lot P I4ARE (+hriE22) 44.3 kg (£7.5 k)

BMI: 5 1EF 15 BMI(EFRiEZE) A 19.7 kg/m? (£3.3 kg/m?), i F15 BMI (£hr#EZE) N 18.7 kg/m? (2.7
kg/m2)

B2 58582 1 2 RERVAYL, IR BB AR AL E R & R GEmMARE. 25
BHRMEFKIEE T HERES. RS T TN B 2R A 2 1.
4.2. 1LEBT DFRI T RERM B4R

AW TR 20 m B iR BN 72, X T LEE T D A 0 il ) AERAT ThREREAT Tl E, DA
N2 45 R o
4.2.1. WWR SIME SR

EAW A, (O T ER A 20 m PR EINAE, MRS R BN, W LE DR
VO2max 4 36.2 = 5.7 ml/kg/min, J:A7 531424 38.5 + 5.2 ml/kg/min, 214 33.7 + 4.5 mi/kg/min. JA VO2max
M ARG, KEHULEEDEN VO2max T 5K, HA DRIV S 8Bk, It
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A, BFRKIL, VO2max EANFIFERH 2 [BIFE 2, 14 S LU RRJLES DER VO2max BiE, BEEE
WK, VO2max 2R KA.,

4.2.2. PITTHREMEBLER

PATThAEIN R A Sit-and-Reach. 10 x 5 m Shuttle Run. Standing Long Jump A1 Flamingo Balance Test
VAT H AT . 25 R SR, JLEFDEAERXYANIE P RIAE . Hd, F1ER Sit-and-Reach. 10 x
5 m Shuttle Run #1 Standing Long Jump & & 0T %M, T 2o 7E Flamingo Balance Test & HLEE 4.
AN, FERIHATI R B, 10~12 ¥ )L#E A 10 x 5 m Shuttle Run. Standing Long Jump £l
Flamingo Balance Test H ()R I T H AW F Y4, 1 13~15 % JLELE Sit-and-Reach I H 1 R ILELT

L ERTIR, W) LE T DR SR AT D REAEAE 2 e, 55 MR R R XX SRR AR AT
EHW . EREWNAT 7R LET RN SE R UK RARDL, PR SR Rl 75 B 18 3 B
TR RS % .

4.2.3. ERDH

A58 R I 55 PR Lo il 3 AN AT DhRER I 4F . X 5IA A 0 2s RAH—2, Bk — Mt
A SE =LA S SR E DR & &, KIEEs)RM EEIF.

WA SO 3 RN PRAT DR B — AN EEE R R AEFRATHIWE A A, (O SR AT DhRETE 11~14
GRS H N R . XATRe 2T EMANG, S RENEE A, SAEHKE N,
JUL PRI RN i i B A T v

T 50 5 L B v A4S B AR5 o ST 0 RN ARAT D RE AT 520 o B v R AR B 60 1 1) ) L B 7 /D Al o SR I S 0
A& R ARAT 140 5 2 IR L PR S R0 B D R AR i s 7 o

FAh, AR RIS BEECE R A H A G B [ S Ol D RPATIhEE R . KEFEE R
PR ) LB Al R R L, X AR AR T E M S RN EM, A& TR ALy
HIEEAV TR . oA, BT IR E B R 2 1 LB 5 DRI 4, X RE Sz gl
g n] AR gECo il T RE I K

5, AT R IR RN AR 5 1 ] B 500 I S A AT ThRE A ¢, 45 AR, TX & RIREAR 7
AR LET DA E RIE L, X052 By RAF RS FEIR A B T S AR R Sk 2, ik
SARMLEE I IEH K
5. i
5.1. #ERBREMELE

e, AR, N ) LE TS D ERC I T AT DI RE R A ACT AR e, B PER) VO2max
A1 20 m HriR B RGBT 22tk BEE SR RGN, OB AT DhREACT B 2B T REfES . X
SATABECAR B RYTHMTT ) L T D46 ) B A 2K Tl B R k.

Hk, AHFOEERTT 7] RN LI T DOl AT I RERI D 2R . A5 RR W], ZE5. MR
Bl PREEE S AR T SRR R S5 R R R X SR AR s DI O . Horp, R W e S LB D 4R
HERFMEENRZ —, BERSERRABETMA T, 782 MR AR a5 Ba B it
JLEFDEH IR

e, AWPRSRIE S HAMB AT 1AL 5 E NANART FEAR L, N T ) LE T AR O i
TIRPAT I RE/K-PARRT AR, R IX LB D SR B AR A AE 0l ), X — R HA], BiiZ
INsEXS LI T E SRR ORTE, S A AT RE 2T RO, AP e S 3 AT (2 B R B
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5.2. &R B RMTTE

52.1. ERHB=R

ARG RFR, EZEE N LR E DEF, I 7 FhAT IR RK P ik . A
R, BIZI ORI 2 AT R I R T i, RO, O 2 R AT ShRE LT . B4k,
BMI FIAA IR 22 5 o i 73 FHRAT Th e 2 18] A7 7E — 8 B2 L 1) DR B o

W FE 485 P AT 6 B M 7 )L AR BRI B . 10, FRAT 75 B A iR 75
FPAT THRE AR T o DA B3 100 o SRS A R AT SH B X T 5 1A (el AN I 5 2 375 m 10 45 o 37 50 0 2 A0 2 115
Hk, BATEERME R AEL W, ER T USRI, %R F R RER B R A,
BMI A g AR R FRATTRIZ TR 1 B A5, ORI 24 (0 1 SR R S0 AT B 42 i Qo il i 70 AT TR

5.2.2. HREVTREK

AHE A TTHRAE TR 20 m R BEIR T, 73 T 2B i T ) LEE 7 A 4 O i R AT
THEEMSEANE DL, b T —LeRema R 3R . X R ah BURT LA 24 M EURF AN 22 A ) T P i P (e . ik
Ab, ARWETCRH TRCRMBEAR, i T A FSER B JLEME DA, BT 0 o ss B etk
AR

ABEFAFAE— LSRR YE . 56, AHTFE AR T 20 m HriR B U532, A TR 5 AP A o i iR 77
FPATIhRERI 7. Fok, AR MR B B 700, ANRERE RS R AR RBF 70 0] LR FH A7)
WEFE T, 2B R DR R T TR it ) 28R

53. MiREMRMRE

AT FEIE IR 22 BB B T LB T A SO i A PAT DU REREAT TR 20 m ik B I VA I
BN, (2T RAEMENZERIEDL. (B2, AU BAAE SRR, RN AR TR
B P REME R .

H5E, AWFUREARERN, HA 200 N, AEUMRER T LEF D ERA R BRSO, Rt R
il TG BT RS BERT Rk . ARRIGHT ST AT LA B AR EAR S &, DU S iidh 1 ff )L EL T D4R ) Lo
i 7 FIPHAT T REAR DL o

Hk, AWK 20 m 3R BB iR D Lo il 70 AP AT D RE RN B TR, SRR 5 vk AT BAE
JRELP ) PRy 2 R A PR dpe K B A AT VO2max i, (H A7 AR — SR JR BRI Sl a5 d200 4k Fr) Lo B A
TH AR EOR B, A7 Lol ] e 2 DY K K BT 7735 R 3 KA R o AROR BOWIE 7E AT L RE R 3
b By i 3 AN SAT O RET B TR, DAAS B 5 A i AR A (14 45

BEAh, ASHE T AR B L2 A AR A AR I S35 55 R 2 Co TR 0 AT ThRE RS2 . IX 2
P JLE T DA SRR B R EEAEA], ARREIWE T AT BL B NI L 33 AT IR T

e, AWPRAR AR BN et ) LE T AR BT S BT — € MR - ATk AR AT
FOR] LAE— P BRI 0 3 138 24 1A B I8 sh I 2R55 05 0B v ) L3 3 > SR Lo i /0 AT Zhise, ki
R I SRR BRI A o A1, AROR AT 52 A AT LASR ST G ] s N7 B e T A R Lol i 77 A0 kAT Dy e
BER, UGS AR E HE MIIZG TR .

6. GiFnEIN
6.1. fiREL

AT TS AR T 2 M 7 ) LFE 75 /> S5 Lo iR 77 AN PRAT DI BERFAE S S [A 3R« 33 20 m 3 ik gl
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IR LT DA O 0 AT D RE, LR L By AR AR IR0 S5 R e R R AT 04T
LT 4hig:

1) LREEMMNIT LI T DA 10T 1 A AT DhE S A KT BUR, otk A 8RR B T 22 Ao i
JIRRAT DI RE »

2) File. B, RESFERZNLEE DE KON I AMPAT DIREA 3 IR, Hrp R R R
FSESEETE ISP

3) JLE T DI C i AN HAT D REAFAE W (AR S, BV 0 APRAT DI REACT e (A AE
ELNEYER

4) FERAT SRR UGN, ROZEEAER . Bm. KR, HAERRNZER, AT MA
AN E

5) AWFFRAE 20 m PR MK VE RA T, SCH . ARSI A, FTRUTZ M T LE
T /BRI 3 AHAT DhRE R &

LR EPTid, RN R i T LE T DA Lo AT DI REEEAT T ST, AT DO JLE T D
FERARRTUKTRIF IS H MG T, WOy LR DFEN SRR IR

6.2.

1) SUMEZRILEF DES SERE B AROETOR AT BRI GRS AP T D RE Y 32
R —, BN G E 2 1) LS D ERRS SR F80E, A SCE M IT-O D REAMHAT T RE .

2) Sl RFRREZTHIRE B AR TR LT DR S i 7 A1 AT D Re A —
SERCI, PRULR 5] 3 KK R IR S0, CRIEARAT G S i@ ped i, DU i1 ivigah e i &
R
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