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mental health of primary and secondary school students, and to provide a reference for intervention on the
mental health of primary and secondary school students based on exposure to campus green space. Methods
From August to December 2023, a stratified cluster random sampling method was used to select students from
9 primary schools, 3 nine-year schools, 11 junior high schools, and 3 high schools in nine cities of Yunnan
Province for a mental health questionnaire survey. The campus green space was evaluated using the normalized
difference vegetation index (NDVI). Data were analyzed using chi-square tests and linear regression. Results
A total of 4 003 students were included, with an average mental health score of (1.96+0.68) points. Among
them, 1 319 (32.95%) had mild mental health problems, 291 (7.27%) had moderate mental health problems, 26
(0.65%) had relatively severe mental health problems, and 8 (0.20%) had serious mental health problems. There
were significant differences in mental health scores among primary and secondary school students of different
genders and grades (P<0.01). Correlation analysis showed that NDVI_ in-school (#=-0.05) and NDVI_500 m
(r=-0.09) were negatively correlated with the mental health socres of primary and secondary school students.
Multiple linear regression analysis indicated that gender, grade, NDVI_ in-school, NDVI_500 m were
influencing factors of mental health in primary and secondary school students (P<0.001). Conclusion It is
necessary to carry out mental health education for primary and secondary school students of different genders

and ages.
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Table 1. Numerical value of green space inside and outside the campus

Ji AL NDVI_#Z N NDVI_500 m NDVI_1 000 m NDVI_1 500 m NDVI_2 000 m
1 mstx 0.712 0.682 0.670 0.670 0.682
2 mldyxx 0.590 0.678 0.721 0.764 0.802
3 hssyxx 0.427 0.499 0.508 0.520 0.532
4 hhkysl 0.469 0.475 0.480 0.523 0.584
5 hhledh 0.803 0.846 0.867 0.876 0.891
6 lexjhz 0.764 0.774 0.797 0.812 0.807
7 Ishfgx 0.717 0.773 0.795 0.812 0.829
8 mpzzxw 0.625 0.707 0.762 0.783 0.802
9 pesjex 0.845 0.853 0.864 0.873 0.879
10 tchszx 0.723 0.753 0.799 0.813 0.811
11 Isslsd 0.538 0.601 0.677 0.714 0.758
12 wszmgx 0.656 0.641 0.658 0.684 0.707
13 qjsalq 0.339 0.343 0.358 0.368 0.412
14 xnldyj 0.601 0.593 0.578 0.573 0.608
15 dhzyjx 0.716 0.735 0.745 0.770 0.794
16 mpzx 0.718 0.795 0.806 0.809 0.809
17 mixdez 0.825 0.814 0.814 0.824 0.836
18 dhyjxm 0.756 0.815 0.844 0.858 0.863
19 bssllx 0.811 0.806 0.791 0.794 0.805
20 dhmsez 0.448 0.461 0.498 0.521 0.550
21 dhmssz 0.404 0.447 0.501 0.525 0.546
22 pesjed 0.558 0.668 0.703 0.729 0.770
23 kmdsbz 0.630 0.557 0.570 0.596 0.641
24 kmdsez 0.363 0.326 0.325 0.326 0.342
25 dedjqs 0.448 0.536 0.500 0.467 0.424
F2 mEEHNEECEERRLREHER
Table 2. Mental health status of primary and secondary school students in Yunnan Province

e s SBAHE (n, %) _

Jc 125 gz L] JUE
EIBEETRIN 2.09 + 0.68 1816 (45.37) 1706 (42.62) 435 (10.87) 34 (0.85) 12 (0.30)
TR, 1.90 + 0.75 2382 (59.51) 1203 (30.05) 349 (8.72) 53 (1.32) 16 (0.40)
et 1.86 +0.81 2485 (62.08) 1067 (26.66) 357 (8.92) 76 (1.90) 18 (0.45)
BT & flk 1.96 + 0.78 2224 (55.56) 1273 (31.80) 435 (10.87) 58 (1.45) 13 (0.32)
HIHB 1.98 + 0.87 2264 (56.56) 1140 (28.48) 455 (11.37) 118 (2.95) 26 (0.65)
f 2.07 +0.92 2088 (52.16) 1221 (30.50) 487 (12.17) 165 (4.12) 42 (1.05)
2511 215+ 0.95 1968 (49.16) 1217 (30.40) 564 (14.09) 210 (5.25) 44 (1.10)
SR R 175+ 0.70 2616 (65.35) 1119 (27.95) 226 (5.65) 29 (0.72) 13 (0.32)
528 ATl 2.12 = 0.80 1868 (46.67) 1480 (36.97) 542 (13.54) 94 (2.35) 19 (0.47)
IRl 1.68 + 0.69 2852 (71.25) 885 (22.11) 229 (5.72) 25 (0.62) 12 (0.30)
MMHI-605.34 4 1.96 + 0.68 2359 (58.93) 1319 (32.95) 291 (7.27) 26 (0.65) 8 (0.20)
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Table 3. Comparison of the detection rates of mental health problems among primary and secondary school students
in different groups (n, %)

AR hE FEUNE4 Kt ANE a1 PfE
P51 312.60 <0.001
5 1937 673 (34.74)
& 2 066 971 (47.00)
AR 1 624.44 <0.001
VYA 357 102 (28.57)
FAFE 396 140 (35.35)
NG 450 108 (24.00)
Hl— 893 325 (36.39)
g7 - 789 373 (47.28)
w= 628 315 (50.16)
N 240 134 (55.83)
[z 250 147 (58.80)
FHZER 220.31 0.143
T 1425 602 (42.25)
Akt 2578 1042 (40.42)
AL 219.89 0.148
= 285 116 (40.70)
[ 3718 1528 (41.10)

R4 NFEREEF—LEEERS CBRREESREXME (1)

Table 4. Correlation between campus normalized difference vegetation index and mental health scores of primary and

secondary school students (r)

| NDVI_fZ /4 NDVI_500 m NDVI_1 000 m NDVI_1 500 m NDVI_2 000 m
SRIAAEIR -0.04" -0.09" -0.11" -0.12" -0.12"
P i 0.03 -0.01 -0.01 -0.01 -0.01
[5%0]) -0.02 -0.03" -0.02 -0.02 -0.01
NS 053 0.02 -0.01 -0.01 -0.01 -0.01
AR -0.04" -0.08" -0.08" -0.09” -0.08"
IR -0.08" -0.12" -0.12" -0.13" -0.12"
)i -0.117 -0.18" -0.217 -0.22" -0.217
TN R -0.07" -0.13" -0.15" -0.17" -0.17"
T ATE -0.07" -0.12" -0.14" -0.15" -0.14"
D HURS- i 0.03 0.01 0.02 0.02 0.02
DR RS -0.05" -0.09" -0.11" -0.117 -0.117

iE: P<0.05, “P<0.01,
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x5 FUNFEELEBEEHEXERSTLER TS
Table 5. Multiple linear regression analysis of factors related to mental health of primary and secondary
school students

Ar i B TRtz Beta IEN Pfi

591 0.18 0.02 0.13 8.66 <0.001
AL 0.05 0.05 0.14 8.07 <0.001
NDVI_#& P 1.18 0.21 0.27 5.76 <0.001
NDVI_500 m -1.32 0.23 -0.28 -5.77 <0.001
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