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Abstract

Objective: This study studied the relationship between the relative exercise ability and body mass
score (BMI) of senior high school students in Inner Mongolia Autonomous Region, and analyzed
the influence of BMI normal range and obesity range on the physiological function and exercise
ability of senior high school students. Method: The data comes from the survey data of student
physique and health in the Inner Mongolia Autonomous Region in 2019. High school students aged
16~18 are selected. Using SPSS software, the independent sample t test method is used to verify
the physiological function indicators of normal weight and obese high school students (an intra-
venous beat, diastolic blood pressure). Systolic blood pressure, vital capacity and vital capacity
index) and physical performance indicators (50 m running, standing long jump, endurance run-
ning, sitting body forward bending, grip strength). The obesity rate detection standard is calcu-
lated and evaluated according to the “People’s Republic of China Health Industry Standards:
Screening Standards for Overweight and Obesity in School-age Children”. Result: 1. Physiological
function: 1) Boys: Diastolic blood pressure, systolic blood pressure, and vital capacity of obese
Mongolian and Han boys are significantly higher than those of normal-weight boys; Mongolian and
Han normal-weight boys’ vital capacity index is significantly higher than that of obese boys, with
significant differences (P < 0.05). 2) Girls: Mongolian and Han obese girls’ diastolic blood pressure,
systolic blood pressure, and vital capacity were significantly higher than normal-weight girls;
Mongolian and Han normal-weight girls’ vital capacity index were significantly higher than obese
girls, the difference was significant (P < 0.05). 2. Exercise ability: 1) Boys: Mongolian and Han
normal-weight boys have significantly higher scores in the 50-meter run, standing long jump, and
endurance running than obese boys; Han boys with normal weight have significantly higher sitting
and forward bending performance than obese boys; the grip strength of obese boys of Mongolian
and Han nationalities was significantly higher than that of boys of normal weight, and the differ-
ence was significant (P < 0.05). 2) Girls: Mongolian and Han normal-weight girls’ 50-meter running
performance, standing long jump performance, and endurance running performance are signifi-
cantly higher than obese girls; Mongolian and Han obese girls have significantly higher grip
strength than normal-weight girls, and the difference is significant (P < 0.05). Conclusion: Among
Mongolian and Han male and female students, the blood pressure of obese students is significantly
higher than that of normal-weight students; although the vital capacity of obese students is higher
than that of normal-weight students, the vital capacity index is significantly lower than that of
normal-weight students; in terms of exercise ability, the speed of normal-weight students, the
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scores of standing long jump and endurance are higher than those of obese students, but the grip
strength of obese students is higher than that of normal-weight students. There are also dif-
ferences in the performance of sitting body forward bending, but it is not statistically signifi-
cant.
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Table 1. Basic situation of research objects

F 1 PARMRERBER

TEMAKTHIEN P <0.05,

i S DU Equp
& M HEem) HEke) BMI A Efiem) k) BMI
16 490  173.12+13.56 67.36+6.05 2246+431 236 17259+ 6.04 64.33+11.23 21.54+3.16
LS 17 435  17447+625 69.56+14.12 2282+433 243  17274+6.13 67.11+£11.97 22.44+347
18 432 17424+6.06 6875+12.85 22.63+399 294  17420+6.57 66.88+10.68 22.05+3.13
16 448  161.03+526 5556+857 21.42+3.13 258  160.00+£550 57.19+837  2234+3.02
& 17 399 161.36+5.64 5596+8.66 21.49+3.08 272  160.13+530 56.52+823  22.05+3.13
18 400 161.59+5.92 56.43+867 21.61+3.11 292  159.99+542 5620+731 21.96+2.70
it 2604 1595
3.2. B HE
MR o WL 2.
Table 2. Obesity detection rate
2. BEBIQH R
DU B 3
P FR(P)
ISP e 2 BEEZE (%) ISP HEJHEA 2L BEEZE (%)
16 490 170 34.69 236 53 22.46
B4 17 435 160 36.78 243 61 25.10
18 432 134 31.02 294 56 19.05
16 448 93 20.76 258 74 28.68
pgas 17 399 78 19.55 272 60 22.06
18 400 81 20.25 292 53 18.15
&t 2604 716 27.50 1595 357 22.38

3.3. FLABEE TR REHRIREL B

SR NERE 5 AR BP9k 75.43 + 7.59 mmHg, B T IE W 44 EE 55 45(73.30 + 8.17 mmHg); 52 Ik
JEJRE 55 AR Wi 46 9 118.70 + 10.06 mmHg, B & - IR 445 55 4 (114.34 + 10.46 mmHg): 52 RAEH: 5
AN B 4092.64 + 1072.05 ml, B & T IR H R H 55 45(3802.32 £ 878.76 ml); 5% iy Ik IF i 44 8 55 A= Jii
TEEIRECN 61.60 £ 14.27 ml/kg, B & TAERE P A(51.42 £ 13.96 ml/kg), Z7IEFH(P <0.05). P
JRE S5 AR &7 K RN 76.56 £ 7.12 mmHg, BT IEH AR E 55 42(74.41 + 6.75 mmHg);  PUBAEME S A= e 46 &
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9 118.52 £ 9.64 mmHg, B IEH 4KE 5 4:(114.80 + 9.30 mmHg): PUZAERE T AL fiiE &84 3935.34 +
857.19 ml, W& T IEH K E B 4:(3630.25 + 747.09 ml); PUZIE #4458 B A vl B He BN 59.70 = 12.11
ml/kg, B & AERE D A4 (48.10 £ 10.23 ml/kg), ZFHEEP <0.05). SRR I3 A 2 S ik ok
BRZEZVEP > 0.05). W 3.

Table 3. Comparison of physiological function indexes between the two groups of boys

3= 3. PUABEEIBHAEIRIRELE

E )/ DU
A FRHLEE t 4 P A t 4 P A
IEHA603)  IEREL(170) 1EH 41(893) NE AL (464)

LEIKIORSY)  76.39+9.54  77.39+£1030  —1.187 0.236 81.16 + 8.46 81.77+8.11 -1.262 0.207
473k E(mmHg)  73.70+8.17  7543+7.59 2478 0.013 7441 £6.75 76.56 +7.12 -5.458 0
We4s E(mmHg) 11434 £1046 118.70 £10.06 —4.835 0 11480+£930  118.52+9.64  —6.906 0
Jii 7% &t (ml) 3802+£879  4092+1072  -3.616 0 3630 + 747 3935 + 857 -6.774 0
s a4 (ml/kg) 61.60+1427 51.42+13.96 8252 0 5970+ 12.11  48.10+10.23 17.619 0

3.4. FABEFREIEIRELE:

SR e B AE RPN 75.43 £ 7.59 mmHg, W& T IEH A E B 4:(73.30 £ 8.17 mmHg); 5% ik
AR 5 AR W 5 R 9 118.70 + 10.06 mmHg, B 5 T 15 148 534 (114.34 + 10.46 mmHg): 5275 HRIEE 5
AR i F N 4092.64 + 1072.05 mi, B S i T 1E 5 7R H 55 42(3802.32 £ 878.76 ml); 5 iy Ik IF i AR EL 55 A= i
THEFRBCN 61.60 £ 14.27 mi/kg, P S & TAERESE A2(51.42 + 13.96 ml/kg), Z 7 EFEP <0.05). DUEAE
JRE S5 AR EF K RN 76.56 £ 7.12 mmHg, BT IEH AR E 55 42(74.41 + 6.75 mmHg);  PUBAEME S A= e e &
N 118.52 £ 9.64 mmHg, B 1EH 4K E 5 4:(114.80 + 9.30 mmHg); PUZRAERE T AL s &8~ 3935.34 +
857.19 ml, BT 1E % /K5 5 45(3630.25 + 747.09 ml); VU IE 344 5 55 A4 v B 48408 59.70 + 12.11
ml/kg, WIS & TR 53 (48.10 £ 10.23 ml/kg), ZERPIRE (P <0.05). 5% BRANDUR 5 2E 2 i ik 4R
BIRZEFZVEP > 0.05). W& 4.

Table 4. Comparison of physical fitness indexes between two groups of boys

4. MEASEMEEIEIRELE

B EJLYR B
NG R t 18 P{H t1H P{H
IEHA603)  IEREL(170) 1EH 41(893) E AL (464)
50 K iHi(sec) 7.33+0.73 771+£1.10 5383 0 7.57+1.02 7.94 £ 1.06 -6.307 0
SEBkE(em) 22347 +£19.56 207.76 £24.46  8.725 0 222.05+23.18 20538+25.82  12.082 0
fiif 77l (sec) 246.80 £31.47 270.04+37.89 —8.112 0 258.93+£36.30 285.65+41.54 —12.232 0
ARALAARTFE(em)  12.50+6.82  11.81+6.81 1.155 0.248 10.59 + 7.62 9.74 +7.41 1.981 0.048
& J1(kg) 42.99+740  4438+8.07 —2.119 0.034 42.12+7.27 45.07 +8.11 —6.810 0

3.5. WA IR REIRIREL R

SR L AR PR RN 72.60 + 8.30 mmHg, W& T IE# A E 44:(70.62 £ 8.17 mmHg); 5% ik
RE S 2 A= e o 112,51 + 12,15 mmHg, B &+ IE# AR E 20 4:(108.34 + 10.44 mmHg); 52 AR 4
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A G RN 2423.31 £576.21 ml, B & T IEH AR E 40 42(2300.06 + 582.99 ml); 5% 1 e 1E 5 74 B 20 A= il
BEIEHCN 42.99 + 10.87 ml/kg, BHE T ICRE L4 (36.88 + 9.10 ml/kg), ZFHIEZHP <0.05). DURERE
LHEEFIKE N 73.20 £ 6.10 mmHg, B & T IE 5 R E A4 (71.01 + 6.80 mmHg); B AERE 2 A US4 N
111.65 + 8.67 mmHg, BJ& & T IEHKE L4:(107.78 + 9.06 mmHg); PUZRAERE &AL fliE &8~ 2642.81 +
569.80 ml, BT 1EH /KB 445 (2472.30 + 555.30 ml); U IE 4R B o4 il B 48508 47.08 + 11.06
ml/kg, BT IEREZA2(39.20 + 8.34 ml/kg), ZFIIREP <0.05). 5l RAPUGR LA 2K 5 K B
REFMP > 0.05). W 5,

Table 5. Comparison of the physiological function indexes of the two groups of girls
< 5. FtAE IR BEIEARELER

I EL)S B
A HRHLRE ” tfH P{E - tfE P{H
IEHH635)  ARRELL(187) EH4.(995) AL (252)

LEIKIER4Y)  8046+£9.56  80.36+8.65  0.134 0.893 82.46 + 8.04 82.62+8.60  —0.283 0.777
#7k i (mmHg) 70.62+8.17  72.60+8.30  —2.898 0 71.01 +6.80 7320+ 6.10  —4.647 0
W4 E(mmHg)  108.34+£10.44 112,51 +£12.15 —4.616  0.004 107.78£9.06  111.65+8.67  —6.12 0
it 7% 2k (ml) 2300+582  2423+576  —2.548  0.011 2472 + 555 2642 + 569 -4.331 0
filE B S (ml/kg)  42.99+10.87 36.88+9.10  6.993 0 47.08 + 11.06 39.20 + 8.34 10.578 0

3.6. PR (R REIRRREL S

SR IEE R E A 50 KEIKRSTN 9.95+ 1.46s, IR mFAEMELAE(10.18 £ 1.51 s); SR IE R &
AN EBNT SN 155.77 + 18.76 cm, B & T AR E 0 A2(149.48 + 18.31 cm); R IE W AR B 4
it 7B S 255.54 +30.44 s, B T IERE L A4E(265.49 +29.83 5); 52 R IERE L3R 719 27.30 £ 5.18
kg, ST IEWRE 4 (24.96 + 4.83 kg), ZRHEFEP < 0.05). PUEIEFRE L4 50 KR STA
9.65+1.25s, MERETAMELA(9.78 £ 1.17 s); PUR IR 7R H L4857 8 BRIz i8N 160.75 + 157.38 cm,
BT T IERE L 4 (157.38 £ 19.72 em); UG IE AR E AR 1L STN 252.19 £26.71 s, B3 & T IERE
2 4(264.02 £ 30.60 s); DUENERELA98 F108 28.44 + 5.57 kg, MR T IEH AR E 40 4£(25.63 + 5.01 kg),
ZE SR EP <0.05). ZE b RO oA AL AR ET JE B G5 R B R Z P > 0.05). WF 6.

Table 6. Comparison of physical fitness indicators between the two groups of girls

= 6. MATEMREIRARELE

b E )/ W
LGN t P1A t P1A
IER4(635)  HEBEAL(187) IEH#H(995) AR (252)

50 K Hi(sec) 995+1.46  10.18+151 —1945  0.052 9.65+1.25 9.78 +1.17 -1.547 0

SLEBE(em) 15577 +18.76 149.48 £18.31  4.051 0 160.75+£19.07 157.38+£19.72  2.485 0

fii 77 i (sec) 255.54 +30.44 265.49 £29.83 —3.948 0 252.19+26.71 264.02+30.60 —6.088 0
AT AR JEE (cm) 1525+6.47 15.16+6.38  0.176 0.861 12.82 +7.24 13.45 + 6.34 -1.263 0.248

17 F1(kg) 2496+4.83 2730518 —5.736 0 25.63+5.01 28.44 +5.57 -7.777 0

4. THe
AR R AR, BB EER, (TR B O R B E 5 R R R (4] Breh
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