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Association between problematic smartphone use and mental health
and the mediating effects of academic pressure among junior and
senior high school students in Shanghai, China
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('Department of Research and Education, the International Peace Maternity and Child Health Hospital of China
Welfare Institute, Shanghai 200030, China; *Department of Preventive Medicine and Health Education, School of
Public Health, Fudan University, Shanghai 200032, China)

[ Abstract] Objective  To examine the cross-sectional association between the problematic
smartphone use (PSU) and mental health and the mediating role of academic pressure in the association
between them among junior and senior high school students in Shanghai, China. Methods A two-stage
sampling method was employed in Dec 2018. Students from 13 (5 junior and 8 senior) high schools
participated in a survey assessing demographic characteristics, academic stress, PSU and mental health. A
total of 2 867 valid questionnairs were collected, and the effective response rate was 92.5% . Problematic

Smartphone Use Classification Scale (PSUCS) for primary and high school students was used to evaluate
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the PSU. Academic Pressure Subscale (APS) for Chinese high school was used to evaluate the academic
pressure. World Health Organization Five-ITtem Well-Being Index (WHO-5) was used to evaluate the
mental health. Bivariate correlation and regression analysis were used to analyze the relationship among
PSU, academic pressure and mental health. Mediating effect models were conducted to explore the
Results The PSU

was significantly positively associated with academic pressure among junior (7=0.27, P<C0.01) and senior

mediating role of academic stress in the relationship between PSU and mental health.

(r=0.22, P<C0.01) high school students. The academic pressure was significantly negatively associated with
mental health among junior (7=-0.52, P<C0.01) and senior (7=-0.49, P<C0.01) high school students.
Among junior high school students, the PSU on social networking (r=-0.08, P<C0.05) and PSU on
entertainment (r=-0.13, P<C0.01) were significantly negatively associated with mental health respectively.
Among senior high school students, the PSU on information collection was significantly positively
associated with mental health (7=0.08, P<C0.01).Among both junior and senior high school students, the
association between PSU on social networking and mental health was suppressed by academic pressure,
while academic pressure mediated the negative association between PSU on entertainment and mental
health.

students, and academic pressure mediates the association between them.But there are different associations

Conclusion The PSU is associated with mental health among junior and senior high school
between different PSU types and mental health.
[Key words] mental health; mediation effects
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Tab 1 Demographic characteristics, PSU, academic pressure and mental health of junior and senior high school students

[2(%) orz+5]

Gender 12.755 (<20.001)
Male 425 (55.0) 960 (47.4) 1385 (49.5)
Female 348 (45.0) 1064 (52.6) 1412 (50.5)
Age (y) 14.27 £ 0.86 17.68+0.67 16.72+1.70 —-101.011 (<£0.001)
Birthplace 453.137 (<£0.001)
Shanghai 504(63.4) 1932(94.5) 2436 (85.8)
Non-shanghai 291 (36.6) 113 (5.5) 404 (14.2)
Mental health (out of 25) 15.55+5.85 12.89+5.67 13.64 +5.84 11.225 (<£0.001)
Academic pressure (out of 30) 12.20 * 4.64 14.83 +5.28 14.08 +5.24 -13.112 (<£0.001)
PSU on social networking (out of 30) 10.12 + 4.53 12.80 * 5.32 12.04 +5.25 —13.543 (<C0.001)
PSU on entertainment (out of 20) 9.69 * 4.30 10.73 * 4.35 10.44 + 4.36 —5.830 (<0.001)
PSU on information collection (out of 15) 5.37 £ 2.68 5.57 £2.66 5.51+2.67 —1.828 (0.068)
Total PSU (out of 65) 25.18+9.13 29.11+9.63 27.99 +9.65 -9.978 (<20.001)

SD: Standard deviation.

R2 MHEDEEREFINER FUENSOEEZRONETEMEXESH

Tab 2 Bivariate correlations between PSU, academic pressure and mental health among junior high school students

1.Mental health 1.00

2.Academic pressure -0.52? 1.00

3.PSU on social networking -0.08"" 0.28' 1.00

4.PSU on entertainment -0.13? 0.22% 0.51% 1.00

5.PSU on information collection 0.01 0.11% 0.40 0.32% 1.00

6.Total PSU -0.10% 0.27% 0.86'% 0.82% 0.65% 1.00

p<0.05,YP<<0.01.

R3 BHEQEEEEREFINERZUEHSOEBERONESHEXEDH

Tab 3 Bivariate correlations between PSU, academic pressure and mental health among senior high school students

1.Mental health 1.00

2.Academic pressure —0.49% 1.00

3.PSU on social networking 0.04 0.21% 1.00

4.PSU on entertainment 0.01 0.19? 0.42% 1.00

5.PSU on information collection 0.08"% 0.07% 0.44? 0.28% 1.00

6.Total PSU 0.05"" 0.22"% 0.87 0.76? 0.64% 1.00

p<0.05,YP<<0.01.
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Tab 4 The adjusted regression analysis for PSU and academic stress on mental health among junior and senior high school students

Academic pressure (out of 30) —0.66 —-0.52
PSU on social networking (out of 30) —0.13 —=0.10
PSU on entertainment (out of 20) —-0.23 -0.17
PSU on information collection (out of 15) 0.037 0.017
Total PSU (out of 65) —-0.079  —0.13

—16.51 <<0.001 —0.52 —0.48 —24.67 <<0.001
—2.67 0.008 0.042 0.039 1.76 0.079
—4.39 <<0.001 —0.030 —0.023 —0.97 0.33

0.46 0.64 0.16 0.075 .36 0.001
—3.26 0.001 0.020 0.034 1.50 0.130

Adjusted for gender, age, and birthplace."Unstandardized coefficient.”Standard coefficient.

x5 FUEAMEEEERFNERSOCERRX RPN

Tab 5 Adjusted mediating effects of academic pressure in the association between PSU and mental health by grades of students

Junior high school

PSU on social networking Suppression —=0.160"
PSU on entertainment Mediation —=0.075"
PSU on information collection No effect 0.024
Total PSU Mediation —0.091°
Senior high school
PSU on social networking Suppression —0.089"
PSU on entertainment Mediation —=0.100"
PSU on information collection  Direct effect 0.038
Total PSU Suppression —-0.070"

-0.230, —0.100 0.110" —0.053 1.450
—0.140, —0.013 —0.140? -0.210" 0.330
-0.073, 0.110 0.130 0.160 -

—0.120, —0.063 0.016 -0.075? 1.210
-0.120, —0.058 0.120% 0.033 0.740
~0.140, —0.063 0.024 -0.076"" 1.320
-0.015, 0.095 0.110"" 0.150" -

-0.086, —0.055 0.088" 0.018 0.800

Pp<0.05,P<<0.01,P<0.001. The superscript “*” indicated that Boot 95% CI of the indirect effect did not contain zero so that the indirect

effect was significant. Adjusted for gender, age, and birthplace.
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