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Latent profile analysis of health risk behaviors among students
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[ Abstract] Objective To explore the potential categories of health risk behaviors among students
aged 11 to 18 years in Minhang District, Shanghai in order to identify the influencing factors of health risk
behaviors among different categories of students. Methods Using stratified cluster sampling techniques,
a random selection of 1 690 middle school students from Minhang District, Shanghai, were chosen as the
study sample. Data was collected using the “Shanghai Adolescent Health-Related Behavior Survey

Questionnaire” to assess participants’ scores on six categories of health risk behaviors. Latent profile
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analysis (LPA) was employed to cluster students’ health risk behaviors, and a multifactorial Logistic
The health risk behaviors
of students aged 11 to 18 in Minhang District, Shanghai, were categorized into 3 groups: Class 1,

regression model was used to analyze the related influencing factors. Results
comprising 915 students (54.14% ) , with moderate to low scores in health risk behaviors, named “the
group with moderately low levels of various health risk behaviors” ; Class 2, comprising 539 students
(31.89% ), with higher scores in psychological addiction, named “the group with psychological addiction
as the prominent health risk behavior”; Class 3, comprising 236 students (13.97% ), with higher scores in
substance addiction, named “the group with substance addiction as the prominent health risk behavior”.
The results of the univariate analysis for the three potential categories of student health risk behaviors show
that there are statistically significant differences in the 3 potential categories of health risk behaviors among
students of different schools, ages, ethnicities, and boarding situations (P<C0.05). The analysis results of
the multivariate Logistic regression indicate that compared to junior high school students, both senior high
school students and vocational high school students have a higher risk of exhibiting unhealthy behaviors
characterized by psychological addiction and substance addiction, with all differences being statistically
significant (P<C0.05).

risk behaviors among students aged 11 to 18 years in Minhang District, Shanghai, with significant

Conclusion The latent profile analysis reveals three distinct categories of health

distribution differences among students from diverse backgrounds. Consequently, it is recommended that

tailored health education and intervention measures be implemented for students with different school
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characteristics and at various educational stages.
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Minhang District, Shanghai

students;  health risk behaviors;

latent profile analysis (LPA) ;

influencing factor;
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Tab 1 Assessment of 6 categories of health risk behaviors among students aged 11 to 18 years in Minhang District, Shanghai
[n(%) orz+5]

School types
Middle school 796 (47.10) —0.29£1.09 —0.30%0.99 0.16 £1.01 0.09t1.10 —0.11+0.89 —0.25%0.90
High school 610 (36.09) 0.27+0.84 0.32+0.88 —0.09+1.01 0.05%0.91 0.20£1.05 0.15+1.08
Vocational high school 284 (16.81) 0.23+0.82 0.16 £ 1.02 —0.27+0.88 -0.371+0.77 -0.12+0.88  0.38+0.91
Gender
Male 767 (45.38) —0.15+0.99 —0.07+ 1.00 0.14£1.07 —0.02%0.95 0.01£1.02 -0.02£1.01
Female 923 (54.62) 0.12£0.99 0.06 £ 1.00 —0.111+0.92 0.02+1.04 —0.01%0.99 0.02£0.99

Nationality
Han nationality 1651 (97.69) 0.00%0.99 0.00 %+ 1.00 —0.01+1.00 0.00 £ 1.00 0.00£1.00 0.01 % 1.00
Ethnic minorities 39 (2.31) —0.07£1.02 -0.16£0.94 0.26£0.93 0.15+1.13 —0.12+0.80 —0.25%0.87

Household registration

Shanghai 1313 (77.69) 0.03£0.99 0.04 £ 1.00 0.00£0.99 —0.02£0.98 0.02£1.01 —-0.01£0.99
Other provinces 304 (17.99) -0.11+1.02 —0.15+0.97 —0.02+1.04 0.08%+1.06 —0.06+0.98  0.01+1.06
Foreign nationality 73 (4.32) -0.09+1.09 -0.02%£1.10 0.03+0.96 0.06 + 1.00 -0.14+£0.77 0.11£1.01

Boarding at school
Yes 304 (17.99) 0.31%£0.77 0.25+0.98 —0.25+0.86 -0.18%+0.87 —0.02+1.00  0.31+0.94

No 1386 (82.01) —0.07+1.03 —0.05+ 1.00 0.05£1.02 0.04%1.02 0.00£1.00 —0.07%1.00

®2 EBWHRITR 1-18% FEEEBRITA LPA K EBUEIRILE
Tab 2 Comparison of different indicators using LPA of health risk behavior among students aged 11 to 18 years
in Minhang District, Shanghai

1 12 —14 385.0 28 794.09 28 859.28 28 821.16

2 19 -12625.6 25 289.12 25392.33 25 331.97 <<0.000 1 0.226 4 1.000  0.86/0.14

3 26 —-12291.9 24 635.78 24 777.02 24 694.42 <0.000 1 0.012 4 0.980  0.54/0.32/0.14

4 33 —10910.4 21 886.76 22 066.03 21 961.20 <<0.000 1 0.078 7 0.998  0.34/0.09/0.55/0.02

5 40 —10 480.9 21 041.88 21259.18 21 132.11 <<0.000 1 0.239 6 1.000  0.22/0.36/0.12/0.27/0.03

AIC: Akaike information criterion; BIC: Bayesian information criterion; aBIC: Sample size-adjusted Bayesian information criterion; BLRT:

Bootstrapped likelihood ratio test; LMR: Lo-Mendell-Rubin likelihood ratio test.
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Bl1 6EXBERRERITAHNLPAE
Fig1 LPA image of the six categories of health risk behaviors
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Tab 4 Univariate analysis of 3 latent classes of health risk behaviors among students aged 11 to 18 years in

School types

Middle school 550 (69.10)

High school 266 (43.61)

Vocational high school 99 (34.86)
Gender

Male 426 (55.54)

Female 489 (52.98)
Age (y) 14.13+2.09
Nationality

Han nationality 887 (53.73)

Ethnic minorities 28 (71.79)

Household registration

Shanghai 700 (53.31)
Other provinces 177 (58.22)
Foreign nationality 38 (52.05)

Boarding at school
Yes 114 (37.50)
No 801 (57.79)

Minhang District, Shanghai

[n(%) orT+5]

169 (21.23) 77 (9.67)
211 (34.59) 133 (21.80) 2°=36.923  <C0.001

159 (55.99) 26 (9.15)

230 (29.99) 111 (14.47)
3°=0.225 0.893

309 (33.48) 125 (13.54)
15.19 + 1.94 15.22+ 1.81 F=61.196 <<0.001

532 (32.22) 232 (14.05)
2=7.158 0.028

7 (17.95) 4(10.26)

417 (31.76) 196 (14.93)
94 (30.92) 33 (10.86) 21=2.339 0.663

28 (38.36) 7(9.59)

151 (49.67) 39 (12.83)
2’=10.404 0.006

388 (27.99) 197 (14.21)
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(95%CI:1.964~3.282, P<C0.001) , Bl 2 4 % A=
K PRI Ry 28 3% BB AS il BRE AT R XU 2 0 v A
M) 4.904 15 (95 %Cl: 3.290~7.308, P<C0.001) ; % &

[ 2 9 A2 Y 3.576 1% (95 % CI: 2.583~4.949, P<<
0.001) , PR 24 A= AR LI R R0oa R 53 R B AN
R BEAT Iy KU 200 TP A2 1 1.901 4% (95 % CT: 1.045~
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3.460,P<C0.05) .
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Tab S Multivariate Logistic regression analysis of 3 latent classes of health risk behaviors among students aged

11 to 18 years in Minhang District, Shanghai

Prominent behaviors characterized by psychological dependence group

High school vs. Middle school 0.932 0.131
Vocational high school vs. Middle school 1.590 0.204
Han nationality vs. Ethnic minorities 0.824 0.441
Boarding at school: Yes vs. No 0.085 0.185

Prominent behaviors characterized by substance dependence group

High school vs. Middle school 1.274 0.166
Vocational high school vs. Middle school 0.642 0.306
Han nationality vs. Ethnic minorities 0.553 0.549

Boarding at school: Yes vs. No —-0.023 0.248

50.632 <20.001 2.539 1.964-3.282
61.004 <20.001 4.904 3.290—7.308
3.497 0.061 2.281 0.961-5.412
0.211 0.646 1.809 0.757—1.566
59.001 <20.001 3.576 2.583—-4.949
4.423 0.035 1.901 1.045-3.460
1.014 0.314 1.739 0.593-5.100
0.009 0.926 0.977 0.601—-1.588
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