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Relationship between diet and physical and mental health among senior
high school students in Shandong Province, China
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(1. Department of Nutrition and Food Hygiene, School of Public Health, Cheeloo College of Medicine,
Shandong University, Jinan 250012, Shandong, China; 2. Division of Bariatric and Metabolic Surgery,
Department of General Surgery, Qilu Hospital of Shandong University, Jinan 250012, Shandong, China;
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Abstract: Objective To explore the relationship between dietary patterns and physical and mental health of senior high
school students in Shandong Province. Methods The study was conducted using probability proportional sampling,
resulting in the inclusion of 1,102 eligible senior high school students. The dietary data of the senior high school students
were collected using a simplified food frequency questionnaire, physical fitness data were collected using the National
Physical Fitness Test, and mental health data were collected using the Symptom Self-Assessment Scale ( SCL-90). Prin-
cipal component analysis was used to construct different dietary patterns, and the study participants were divided into

Q1-Q4 groups according to the dietary pattern factor scores; multiple linear regression was used to analyze the relation-
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ship between dietary patterns and physical fitness and mental health. Results Principal component analysis revealed 3
main dietary patterns: beverage-fast-food pattern, meat-egg-milk-fruit pattern, and vegetarian pattern. In terms of physi-
cal fitness, the beverage-fast-food pattern was significantly and negatively associated with the physical test score ( model
1. B=-3.86-1.76, P<0.05), but after controlling for potential confounders, only the Q3 and Q4 groups maintained a
significant association with the total physical test score ( P<0.05). The meat-egg-milk-fruit pattern was positively associ-
ated with the total physical test score in model 1 (8=2.21-2.27, P<0.05) , but the association was no longer significant
after adjusting for confounders ( P>0.05). Vegetarian pattern was not significantly associated with total physical test
score (P>0.05). In terms of mental health, the beverage-fast-food pattern was positively associated with the total
SCL-90 scale score (model 1; 8=0.11-0.13, P<0.05), and the association was no longer significant after controlling
for confounders for the Q3 group only ( P>0.05). The high score of the vegetarian pattern was negatively associated
with the total SCL-90 scale score and remained significant after controlling for confounders ( P<0.05). The meat-egg-
milk-fruit pattern was not significantly associated with the total SCL-90 scale score ( P>0.05). Conclusion The high
proportion of beverage-fast-food diet pattern among high school students in Shandong Province is significantly associated
with physical health and mental health problems. The meat-egg-milk-fruit pattern is beneficial to physical health but has
no significant effect on mental health. The vegetarian pattern has potential protective effect on mental health. The impor-
tance of individual health counselling is emphasized. It is recommended that schools, families and public health authori-
ties develop targeted interventions accordingly to improve adolescents’ dietary patterns and promote their overall healthy
development.
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Table 1 Basic characteristics, physical test scores and SCL-90 scores of study participants

HH NEUn(%) IS P SCL-90 J-4% P
P51 <0.001 0.771
£ 476(43.19) 78.47+10.24 136.84+55.73
& 626(56.81) 81.52+8.51 137.81£54.11
ELR <0.001 0.040
& 298(27.04) 81.86+9.39 139.54+67.03
f=rtt 361(32.76) 80.65+9.48 141.75£53.21
E= 443(40.20) 78.72+9.17 132.40+45.94
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Table 2 Factor loadings of dietary patterns
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TEOR 0.828 LI/ RS 0.796 LB 0.779
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Table 3 Relationship between dietary patterns and SCL-90 scores
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Table 4 Correlation between dietary patterns and physical fitness tests

R Q1 Q2 Q3 Q4

Poph R
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iRy 3 Ref -1.43(-2.88~0.01) -1.95(-3.46~-0.45) " -2.70(-4.30~-1.11) *
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