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Association between body mass index and physical fitness index of freshman students in Ningxia universities

ZHU Huarui*, LIU Jing, NIU Gentian, ZHANG Yanhong, DU Pengying, MA Weiping, YANG Yang, ZHANG Ling
* School of Public Health, Ningxia Medical University, Yinchuan 750004, Ningxia Hui Autonomous Region, China
[Abstract] Objective To understand current state of physical health levels of first-year students in different body mass index
(BMI) categories in Ningxia universities, and to explore the correlation between BMI and physical fitness index ( PFI), so as to
provide a reference for enhancing physical health levels of university students. Methods In November 2024, physical fitness test
data from 16 631 first-year students across four universities in Yinchuan City, Ningxia from 2019 to 2023 were collected by adopting
convenience and stratified cluster random sampling methods. The PFI was calculated using the Z-score of the physical fitness test re-
sults, and a nonlinear quadratic model was established via least squares regression to examine the relationship between BMI and PFI
among university students. Results The BMI for males was (21.69+3.53) kg/m’, while for females was (20.78+2.94) kg/m>. The
composite score for males physical fitness (69.86+9.25) was lower than that for females (72.24+8.15), with a statistically signifi-
cant difference (1=-17.54, P<0.01). Moreover, the failure rates of various physical fitness indicators ( vital capacity, sit-and-
reach, standing long jump, pull-ups/1-minute sit-ups, 1 000 m/800 m run) were higher among males than females (X =103.48,
72.45, 14.38, 5 134.85, 188.89, all P<0.01). Comparisons across BMI categories revealed that among males, the normal weight
group outperformed other groups in the 50 m sprint, standing long jump, 1 000 m sprint, composite score, and PFI ( F=89.17,
113.90, 179.02, 573.35, 593.08); among female students, the normal weight group outperformed other groups in the 50 m sprint,
sit-and-reach, 800 m run, composite score, and PFI ( F=10.67, 19.58, 96.45, 294.05, 183.45) (all P<0.01). The relationship
between BMI and PFI among first-year students exhibited a parabolic change trend, students with a moderate BMI demonstrated
higher PFI, and as BMI increased, PFI decreased (all P<0.01). Conclusions The physical health level of male students in
Ningxia universities is lower than that of female students. There is a correlation between BMI classification and PFI. Tailored inter-
vention measures should be implemented according to the physical characteristics of students across different genders and BMI clas-
sifications to enhance university students’ physical health.
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Table 1 Comparison of failure rates of single physical fitness index among first-year students from university by genders
(F)sHkIE /- (5)1000 m §1/
PE5 N it 3 50 m Ao L AHT ST E Bk
- ” ()1 min MMENESE (K)800 m 8

5 6 993 486(6.9) 250(3.6) 544(7.8) 1407(20.1) 4 831(69.1) 1395(19.9)
S 9 638 336(3.5) 1 .435(14.9) 445(4.6) 1715(17.8) 1 406(14.6) 1171(12.1)
Xl 103.48 569.74 72.45 14.38 5 134.85 188.89
PE <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
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Table 2 Comparison of physical fitness test indicators and PFI for first-year male students from university of different BMI levels(x+s)
AA A 37 5 Bk El
Gib) A MEER/ML 50 m s %MF B MR ome mams PFI*
TijJ&/cm /em 19279
RS 638 3835.36+750.45 7.69+1.03 11.29+7.53  222.19+20.97 8.00+5.09 254.84+32.62  67.19+8.29 -0.14(-1.69,1.63)
IEHKES 4858  4016.94+748.15 7.50+0.75 13.62+7.64  224.27+20.23 7.23+4.91 247.82+31.44  72.23+8.13 0.61(-1.34,2.47)
A 1124 4269.15£867.16  7.69+0.86 13.74+7.29  217.39£20.72 4.28+3.99 261.90+36.16  65.56+8.25 -1.04(-2.77,0.84)
et il 373 4239.66+869.34  8.16x1.11 11.91£7.48  206.03+22.96 3.01+3.87 285.12+£50.08  56.62+10.20 -2.87(-5.33,-0.94)
F/H 56.56 89.17 23.34 113.90 207.91 179.02 573.35 593.08
P{E <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
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Table 3 Comparison of physical fitness test indicators and PFI for first-year female students from university of different BMI levels(x+s)
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IEHRES 7899 2 813.26+583.54 9.44+1.02 16.11+6.67 163.69+15.61 31.26+£6.98  245.87+£26.95  73.22+7.62 0.22(-1.68,2.09)
RHE A 935 2889.68+565.41 9.55+1.00 15.75+6.25  159.01£16.77  31.16+6.78  253.96+27.00  68.73+8.12 -0.62(-2.33,1.27)
e 228  2918.72+604.50  9.76x1.15 13.5246.68  154.92+17.15  29.60+6.16  272.61+£3542  61.17+10.19 -1.82(-3.81,-0.49)
F/HfH 10.56 10.67 19.58 48.73 4.60 96.45 294.05 183.45
P i <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
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Figure 1

Changes in physical PFI among first-year

students from university of different genders, 2019-2023
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Table 4 Nonlinear regression analysis of PFI and BMI among

first-year students from university of different genders
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Figure 2 Relationship curve between PFI and BMI among

male and female first-year students from university
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