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A survey on the knowledge, attitudes, and practices of college students in Nanjing

regarding the impact of fine particulate matter pollution on respiratory health

SHEN Haoran', HUANG Yixin’, HE Zijie’, DA Yiqgiang’, LU Zirong', WANG Zhihao®, QIN Peng’, ZHOU Sicheng',
TANG Yu', GAO Haiqi’, DU Mulong™**, ZHENG Rui***

'School of Pediatrics,’The First School of Clinical Medicine, 'School of Public Health, “The Key Laboratory of Modern
Toxicology of Ministry of Education, Key Laboratory of Public Health Safety and Emergency Prevention and Control
Technology of Higher Education Institution in Jiangsu Province  Nanjing Medical University, Nanjing 211166, China

[Abstract] Objective: To investigate the knowledge, attitudes, and practices (KAP) of college students in Nanjing regarding fine
particulate matter (PM,s) pollution and its impact on respiratory health, providing theoretical and practical guidance for respiratory
health education. Methods: From August to November 2024, 550 college students in Nanjing were recruited as study participants. An
online questionnaire survey was conducted to assess KAP related to PM.s pollution and respiratory health. Results: Among 451 valid
responses, the accuracy rates of PM,s-related knowledge and respiratory health knowledge were only 43.53% and 40.30% respectively.
The mean attitude score was 3.38 Cout of a total of 4) , while the mean behavior score was 3.00 Cout of a total of 4). Multiple linear
regression analysis revealed that economic status (monthly expenditure, household income) positively influenced knowledge (8=0.162,
P <0.01) and behavior scores(8=0.283, P < 0.01) ; whereas family history of respiratory diseases negatively affected knowledge scores
(B=—-0.108, P < 0.05). The structural equation model (SEM) confirmed the significant causal transmission effect of knowledge , attitude
[standardized path coefficients (SPC) =0.270, P < 0.01], and behavior (SPC=0.148, P < 0.01). A total of 42 significant influence

pathways were identified, though some knowledge components including respiratory protection exhibited negative associations with
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behavior, suggesting that contextual factors such as life stress and time constraints may hinder behavioral adoption. Conclusion: The

awareness and countermeasures of PM,s pollution and its impact on respiratory health among college students in Nanjing City are

generally weak. Respiratory health education based on factors such as university students’ professional background, family income and

age, targeted popularization of PMas prevention and control knowledge and should be carried out, and the effective transformation of

college students” knowledge, attitude, and behavior should be promoted through multi-subject collaborative intervention.

[Key words ] PM.s; respiratory health; college students; knowledge, attitude and practice; health communication
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A: Pie chart of the professional types of the survey subjects. B: Bar chart of the total monthly household income of the survey subjects. C: Bar chart

of the monthly living expenses of the survey subjects.
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A: Histogram of the total KAP score of the survey subjects. B: Histogram of the knowledge section scores of the survey subjects. C: Histogram of the

scores of the respondents” attitudes section. D: Histogram of the scores of the behavioral sections of the survey subjects.
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Figure 2 KAP score distributions of survey subjects
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Table 1 Pearson Chi-square analysis of the sources and influencing factors of knowledge related to PM.,; pollution and respi-

ratory health among the survey subjects

Medical

Living expenses

Sex(n) Grade(n) Total
Source channel & major(n) (n)
demographic classification Ist/2nd  =3rd <1900 =1900 Percentage Rank
Male Female year year Yes No CNY CNY N (%)

Internet 186 203 143 246 80 309 176 213 389 86.25 1
Major courses & textbooks 63 75 47 91 49 89 71 67 138 30.60 5
Books & reading materials 62 83 58 87 27 118 72 73 145 32.15 4
TV & radio 58 80 49 89 25 113 66 72 138 30.60 5
School promotions & lectures 132 138 102 168 46 224 118 152 270 59.87 2
Clubs & student organizations 47 55 40 62 19 83 50 52 102 22.62 9
Interpersonal communication 52 60 42 70 14 98 56 56 112 24.83 8
Science popularization events 108 121 81 148 41 188 94 135 229 50.78 3
Science popularization materials 52 67 51 68 23 96 52 67 119 26.39 7
Pearson x* value 3.249 3.432 27.705 6.888

P 0.918 0.904 0.001 0.549
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Table 2 Multiple linear regression analysis of factors associated with questionnaire scores among survey subjects

Dimension Measure Sex* Age Educational attainment” Major type
Knowledge score B 0.048 0.055 -0.030 -0.053
95%C1 -0.507, 1.499 -0.136,0.469 -2.034,1.103 -0.249,0.067
P 0.333 0.281 0.561 0.259
Attitudes score B -0.069 0.002 0.000 -0.063
95%C1 -0.859,0.148 -0.149,0.154 -0.784,0.790 -0.133,0.026
P 0.167 0.975 0.994 0.186
Practices score B -0.035 0.102 -0.073 -0.016
95%C1 -1.053,0.483 0.012,0.475 -2.103,0.298 -0.142,0.099
P 0.467 0.040 0.141 0.725
Overall score B -0.009 0.086 -0.055 -0.062
95%C1 -1.720,1.430 -0.062,0.887 -3.829,1.099 -0.414,0.082
P 0.857 0.089 0.278 0.190
Dimension Measure  Household income'  Living expenditure’  Smoking Status’ ~ Family disease history®
Knowledge score B -0.079 0.162 0.054 -0.108
95%Cl -0.596,0.087 0.187,0.901 -0.809,2.876 -2.066,-0.150
P 0.145 0.003 0.272 0.024
Attitudes score B 0.022 0.083 -0.031 0.059
95%Cl -0.137,0.206 -0.040,0.319 -1.218,0.631 -0.178,0.783
P 0.691 0.128 0.534 0.218
Practices score B 0.283 -0.019 -0.031 0.051
95%Cl 0.461,0.984 -0.325,0.222 -1.878,0.943 -0.323,1.144
P <0.001 0.714 0.516 0.273
Overall score B 0.099 0.119 0.009 -0.024
95%Cl -0.034, 1.040 0.071,1.193 -2.622,3.167 -1.900,1.109
P 0.067 0.028" 0.854 0.607

Uniformly assign values to dummy variables. * Sex (categorical) : Male=1, Female=2. " Educational attainment Cordinal) : Junior college=1, Bache-
lor’s degree=2, Master”s or higher=3." Major type (categorical , defined by China’s Undergraduate Program Catalog of Regular Higher Education Institu-
tions[ 2024 1) : Science=1, Engineering=2, Agriculture=3, Medicine=4, Literature=5, History=6, Philosophy=7, Economics=8, Management=9, Law=10,
Education=11, Arts=12. * Total household monthly income Cordinal) : <5 000 CNY=1, 5 000—-10 000 CNY=2, 10 000-15 000 CNY=3, 15 000-20 000
CNY=4,20 000-25 000 CNY=5, 25 000-30 000 CNY=6, =30 000 CNY=7. *Monthly living expenditure (ordinal): <1 000 CNY=1, 1 000-1 300 CNY=
2,1 300-1 600 CNY=3, 1 600-1 900 CNY=4, 1 900-2 200 CNY=5, 2 200-2 500 CNY=6, =2 500 CNY=7. 'Smoking status (categorical ) : Never smok-
er=1, Smoker=2. *Family disease history (categorical ) : No known family history=1, Non-respiratory family disease history=2, Family history of respirato-

ry diseases=3. Data are regression coefficients (8)from multiple linear regression models.

Monthly living Monthly household
expenses income
0.108 0.273"

0.270™ 0.148"

Knowledge score Attitude score Behavior score

The values between paths represent the standardized path coefficients. "P < 0.05, "P < 0.01.
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Figure 3 Modified KAP path model based on block scores
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