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Situation analysis of physical fitness among Chinese Han students in 2014
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ABSTRACT Objective: To analyze the situation of physical fitness among Chinese Han students in
2014, so as to develop the guideline of physical activity regarding to the targeted students and to provide
bases for the improvements of students’ physical fitness. Methods: Subjects were from 2014 Chinese Na-
tional Surveys on Students’ Constitution and Health (CNSSCH). In this survey, 212 401 Han students
aged 7 — 18 years participated and the measurement of physical fitness completed. The qualified rates of
indicators regarding to physical fitness were evaluated based on “National Students Constitutional Health
Standards” (2014 revised edition). Logistic regression was used to assess the association between the in-
dicators of pull ups (boys) and endurance run ( boys and girls) and influencing factors. Results: In
2014, among the boys, the qualified rates of pull ups and endurance run were 18.7% and 76.6% re-
spectively, while the qualified rate of endurance run was 80. 6% among the girls. These two indicators
were the weak items of physical fitness among the Chinese Han students. There was regional difference in
the qualified rates of physical fitness, and the students in Zhejiang and Jiangsu provinces had higher
qualified rates. Logistic regression showed that the urban students (OR =0.67) , the students with mal-
nutrition (OR =0.76) , overweight (OR =0.32) or obesity (OR =0.12) were less likely to be qualified
to pull ups; the students who had physical activity more than 1 h per day (OR =1.31) was more likely to
be qualified to pull ups. The influencing factors of endurance run showed the similar pattern, in addition,
the students with enough physical education ( PE) were more likely to be qualified to endurance run,
while the students with “Squeeze” or “no” PE class were less likely to be qualified to endurance run.
Conclusion; The pull ups and endurance run have become the weak items of the physical fitness among
primary and secondary school students in our national and provincial levels. Based on ensuring physical
exercise time and PE curriculum and class hours, as well as improving students’ nutrition, we should al-
so strengthen the rational design of physical exercise and ensure the balanced development of various
items so as to improve the overall development of students’ physical fitness.
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Table 1 The qualified rate of different indicators regarding to physical fitness among Chinese Han students by gender and age in 2014

Age/years 0 50 m dash, Sit and reach, Standing long jump,  Pull-ups/l min sit-ups®,  Endurance run,
% (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI)
Boys
7 8861  90.9 (90.3-91.5) 88.5 (87.9-89.2) - - -
8 8845  93.2 (92.7-93.7) 88.7 (88.0-89.4) - - -
9 8874  92.8 (92.3-93.4) 86.2 (85.5-87.0) - - -
10 8871  92.7 (92.2-93.3) 87.0 (86.3 -87.7) - - -
11 8889  92.7 (92.2-93.3) 86.7 (86.0-87.5) - - 89.4 (88.7-90.1)
12 8765  94.3 (93.8-94.8) 89.4 (88.7-90.0) - - 86.4 (85.6-87.1)
13 8920  95.2 (94.8-95.7) 89.4 (88.7-90.0) 89.1 (88.4-89.7) 18.6 (17.8-19.4)  69.5 (68.6-70.5)
14 8896  95.5 (94.8-95.7) 88.9 (88.2-89.6) 88.0 (87.3-88.7) 21.4 (20.6 -22.3)  73.6 (72.6 -74.5)
15 8919  97.4 (97.1-97.8)  90.2 (89.6-90.7) 87.6 (86.9 —88.3) 21.0 (20.2-21.9)  78.1 (77.3-79.0)
16 8918  97.3 (96.9-97.6)  90.5 (89.9-91.1) 87.1 (86.4 -87.8) 19.1 (18.3-20.0)  75.3 (74.4-76.2)
17 8929  96.8 (96.4-97.2) 87.7 (87.0-88.4) 87.2 (86.5-87.9) 17.5 (16.7-18.3)  71.5 (70.6 =72.5)
18 8347  95.8 (95.4-96.3) 86.0 (85.2-86.7) 83.6 (82.8-84.2) 14.2 (13.5-15.0)  68.3 (67.3 -69.3)
Total 106 034  94.6 (94.4 -96.7) 88.3 (88.1-88.5) 87.1 (86.9 —87.4) 18.7 (18.4-19.0)  76.6 (76.2-76.9)
Girls
7 8908  96.3 (95.9-96.7)* 92.6 (92.1-93.2)* - - -
8 8909 95.8 (95.4-96.2)%  92.1 (91.5-92.7)* - - -
9 8943  94.0 (93.5-94.5)*  90.2 (89.6-90.9)* - 81.3 (80.5-82.2) -
10 8926  92.7 (92.1-93.2)  89.3 (88.6-89.9)" - 84.1 (83.3-84.9) -
11 8915 91.3(90.7-91.9)" 89.2 (88.5-89.8)% - 86.7 (86.0-87.4) 92.8 (92.3-93.3)*
12 8833  92.0(91.4-92.6)*  88.7 (88.1-89.4) - 85.1 (84.4-85.9) 88.9 (88.3-89.6)*
13 8889  91.5(90.9-92.1)* 90.8 (90.2-91.4)* 82.0 (81.3-82.8)%  85.9(85.2-86.6) 79.4 (78.6-80.3)*%
14 8926  89.5 (88.9-90.1)%  89.1 (88.5-89.8)  79.6 (78.8-80.5)"  83.0 (82.3-83.8) 80.6 (79.8-81.4)"
15 8933  88.6 (87.9-89.2)% 89.2(88.5-89.8)" 83.4 (82.7-84.2)* 83.8 (83.0-84.5) 81.7 (80.9-82.5)*
16 8920 85.4 (84.7-86.1)%  90.1 (89.5-90.7)  83.7 (82.9-84.5)%  82.6(81.8-83.4) 76.3 (75.5-77.2)
17 8940  83.4 (82.6-84.1)* 89.2 (88.6-89.9)* 84.4 (83.6-85.2)*  79.6 (78.8-80.5) 72.9 (72.0-73.9)"
18 8325 78.5(77.6-79.3)* 88.2 (87.5-88.9)*  83.3 (82.5-84.1)  75.6 (74.7-76.6) 72.0 (71.0-72.9)*
Total 106 367  90.0 (89.8 -90.1)*  89.9 (89.7-90.1)*  82.7 (82.4-83.1)%  82.8 (82.6-83.1) 80.6 (80.3-80.9)*

* P <0.05, # P <0.01, comparative results under gender stratification; /A comparison is not available.
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Table 2 Distribution of qualified rate of different indicators regarding to physical fitness among different subgroups
Boys Girls
Subgroups 50 m Sitand  Standing o Endwance S0 m Sitand  Stnding  1min  Endurance
dash/%  reach/% long jump/% run/%  dash/%  reach/% long jump/% situps/%  run/%
Utban 94.0 86.0 85.8 15.1 73.7 90.6 89.3 81.4 84.8 77.3
Rural 95.1 90.6 88.4 2.3 79.4 89.3 90.5 84.1 80.9 83.9
v 59.34 529.10 78.38 443.88  327.74 50.08 37.30 66. 81 240.03  489.99
P <0.001  <0.001  <0.001  <0.001  <0.00  <0.001  <0.001  <0.001  <0.001  <0.001
Socioeconomic status
Upper 94.9 88.3 86.8 18.7 76.8 91.3 90.5 84.4 85.5 79.9
Moderate 94.6 87.9 88.6 17.7 77.1 90.5 90.1 83.2 83.3 82.2
Low 94.1 88.6 86.0 19.7 75.7 88. 1 89.1 80.6 79.6 79.9
¥V 21.23 8.02 57.04 23.73 14.87 220. 14 43.15 92.54 364.80  52.60
P <0.001  0.018%  <0.001  <0.001  0.001 <0.001  <0.001  <0.001  <0.001  <0.001
Nutrition status
Normal 96.2 89.4 90.5 22.4 81.2 90.6 90.2 84.1 83.9 82.8
Malnutrition  95. 1 85.7 85.1 17.7 77.1 89.2 86.7 82.6 80.5 80.4
Overweight  92.8 87.7 81.4 8.3 68.6 87.9 90.6 76.0 80.3 71.2
Obesity 85.5 84.7 67.1 3.4 49.5 85.4 89. 1 67.7 74.1 58.6
Iy 2035.34  287.53  1804.29 1349.62 3039.14  219.42 122.75  458.20  327.75  1342.07
P <0.001  <0.001  <0.001  <0.001  <0.001  <0.001  <0.001  <0.001  <0.00l  <0.001
Physical activity time
<1h 95.1 88.2 86.3 17.7 74.6 87.6 89.2 82.2 81.7 79.1
>1h 95.3 88.6 90.4 2.2 82.3 92.4 90.3 85.9 87.3 86.9
I 1.26 2.07 136.51 120.82  436.13  353.85 19.45 69.31 340.28  443.13
P 0.26 0.15 <0.001  <0.001  <0.001  <0.001  <0.001  <0.001  <0.001  <0.001
PE class enough or not
Not enough  94.3 88.0 86.8 18.7 74.5 87.6 88.6 80.8 80.9 79.1
Enough 95.9 88.5 87.4 18.7 78.2 89.6 90. 1 84.3 84.7 81.9
v 108. 19 5.49 3.86 0.02 138.23 79.10 48.71 107.03  217.39  87.79
<0.001 0.19 0.05 0.93 <0.001  <0.001  <0.001  <0.001  <0.001  <0.001
“Squeeze” or “no” PE class
Always 94.3 87.7 85.5 17.9 70.7 84.0 87.0 79.5 78.0 72.8
Seldom 95.1 87.9 86.9 18.8 74.7 87.3 89.0 81.6 81.7 78.3
Never 95.3 88.6 87.5 18.7 78.2 89.6 89.8 83.5 83.8 82.0
v 10.45 12.22 10.93 1.44 185.95 146. 63 29.25 40. 66 100.27  209.18
P 0.005 <0.001  0.004 0.49 <0.001  <0.001  <0.001  <0.001  <0.001  <0.001

A P was not considered as statistically significant. PE, physical education.
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Table 3 Comparison of qualified rate of different indicators regarding to physical fitness in each province

Boys Girls
Province 50 m Sit and Stafnding Pull-ups/% Endurance 50 m Sit and Slz%nding ' 1 min Endurance

dash/% reach/%  long jump/% run/% dash/% reach/%  long jump/% sit-ups/% run/%
Beijing 93.8 86.9 92.2 12.1 81.3 96. 1 91.6 91.0 97.0 89.5
Tianjin 93.2 90.8 90.0 11.8 74.0 89.8 92.3 83.9 90.7 79.3
Hebei 92.4 85.2 90.1 15.6 70.9 86.5 86.9 84.9 83.4 76.0
Shanxi 91.5 88.6 91.2 11.6 75.8 84.4 93.1 85.6 78.1 81.4
Neimenggu 96.4 90.4 87.0 20.8 71.7 90.9 90.5 78.9 80.6 84.0
Liaoning 94.0 81.6 90.6 29.6 74.0 87.5 87.6 88.1 91.3 70.7
Jilin 91.0 88.9 77.6 18.8 61.7 82.5 88.6 70.1 74.2 55.7
Heilongjiang 89.9 83.0 76.1 31.2 62.1 80.6 84.4 64.0 76.5 53.5
Shanghai 97.8 88.4 84.2 22.3 84.3 98.1 91.5 82.1 95.0 89.6
Jiangsu 99.1 93.0 95.1 28.6 89.9 99.0 94.8 94.9 95.7 93.7
Zhejiang 98.4 92.8 95.8 25.7 94.4 99.1 96.2 95.6 97.4 98.4
Anhui 95.3 92.3 89.1 12.9 83.7 91.4 92.3 88.6 69.9 89.9
Fujian 99.5 87.1 92.4 20.3 89.3 99.2 88.8 90.8 92.6 91.8
Jiangxi 95.0 84.2 88.1 21.2 79.4 91.8 86.5 88.9 82.7 79.9
Shandong 93.9 85.0 89.0 14.5 70.9 92.5 87.9 89.6 86.1 72.5
Henan 92.3 88.5 89.7 12.4 72.6 82.8 91.6 87.1 81.5 81.0
Hubei 96.2 91.9 89.2 13.4 81.9 90.2 93.5 83.3 81.1 84.3
Hunan 94.6 85.9 90.5 17.4 74.7 91.3 92.0 89.4 79.8 81.0
Guangdong 95.3 88.8 93.6 32.8 81.7 93.1 89.1 87.3 85.6 84.8
Guangxi 93.9 84.3 85.0 14.6 62.2 89.3 87.2 85.2 79.7 65.9
Hainan 93.9 94.0 86.0 22.6 66.9 86.6 92.7 80.6 76.0 69.1
Chongging 96.7 91.3 96.2 30.4 80.3 92.5 92.1 93.7 91.7 86.9
Sichuan 96.3 90.8 87.3 13.2 81.6 87.5 91.9 80.8 85.3 86.0
Guizhou 93.4 90.6 82.9 18.3 77.1 86.7 90.0 81.4 72.4 83.8
Yunnan 96.7 89.7 89.0 22.0 80.4 94.6 92.5 80.3 82.8 91.1
Shaanxi 91.6 87.8 78.2 15.1 68.2 84.8 87.2 67.4 72.3 73.5
Gansu 97.3 90.3 81.3 11.4 85.6 92.5 92.3 68.8 81.4 91.2
Qinghai 93.8 88.4 74.1 14.2 74.2 84.5 84.9 67.4 82.0 80. 1
Ningxia 93.8 83.4 77.3 10.7 74.4 85.3 84.9 70.0 64.2 80.9
Xinjiang 89.7 84.2 85.3 14.1 65.9 87.9 82.1 84.0 78.3 74.2
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Table 4 Logistic regression models predicting qualified rates of pull ups and endurance run from urban/rural areas,

nutrition status, and physical activity related factors of Chinese Han students

Pull-ups*, OR(95% CI)

Endurance run®, OR(95% CI)

Boys

Girls

Urban /rural 0.67 (0.64 -0.70)

Nutrition status

Normal 1.00

Malnutrition 0.76 (0.70 -0.81)
Overweight 0.32 (0.29 -0.35)
Obesity 0.12 (0.10-0.15)

1.31 (1.25-1.38)

Physical activity time=1 h per day
Enough PE class Not available

“Squeeze” or “no” PE class

Always Not available
Seldom Not available
Never Not available

0.78 (0.75-0.81)

1.00
0.80 (0.75-0.84)
0.50 (0.48 -0.53)
0.22 (0.21-0.23)
1.58 (1.51-1.65)

1.17 (1.13 -1.22)

0.72 (0.67 -0.78)
0.85 (0.82-0.88)
1.00

0.67 (0.64-0.70)

1.00
0.85 (0.79 -0.91)
0.52 (0.49 -0.55)
0.30 (0.28 -0.33)
1.74 (1.64 -1.83)

1.13 (1.08 -1.17)

0.61 (0.55-0.68)
0.82 (0.79 -0.85)
1.00

a, adjusted for socioeconomic status and province. Backward Logistic regression analyses to determine the association between qualified rate of
different indicators regarding to physical fitness from urban/rural areas, nutrition status, and physical activity related factors. PE, physical education.
Urban/rural ; O =rural, 1 =urban; Nutrition status; 1 =normal, 2 = malnutrition, 3 = overweight, 4 = obesity; Physical activity time; 0 =less than 1 h
per day, 1 =more than 1 h per day; Enough PE class: 0 = not enough, 1 =enough; “Squeeze” or “no” PE class; 1 = always, 2 =seldom, 3 = never.
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