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Objectives: We aimed to assess the influence of psychosocial profiles on dietary behaviors among school-aged adolescents in China.

Methods: A cross-sectional study was conducted involving 7,862 adolescents from 100 schools in Shandong, China. Psychosocial profiles and dietary behaviors were assessed using the Junior High School Students’ Psychosocial Profiles Questionnaire (JPPQ) and the Chinese Diet Quality Questionnaire (DQQ), respectively. Linear regression models were used to investigate the association between adolescents’ psychosocial profiles and dietary behaviors.

Results: The mean age of the participants was 13.18 [image: image] 1.15 years; 48.5% of them were boys. The majority of participants (97.90%) were Han Chinese, and approximately half of the participants (50.90%) resided in rural areas. After adjusting for sociodemographic characteristics and family computer and Internet ownership and usage, healthy dietary behavior was positively correlated with higher psychosocial profile scores (p < 0.05). The stratified analysis results revealed that the group with the highest psychosocial profile score was associated with an increased overall global dietary reference (GDR) score in “households without a family computer and Internet” ([image: image]: 5.357, 95% Cl: 4.931–5.784, p < 0.05).

Conclusion: Good psychosocial profiles exhibit a positive influence on healthy dietary behaviors. Therefore, policymakers should focus on Internet usage to maximize the positive effects on global youth health behaviors.

Keywords
 psychosocial profiles; dietary behavior; adolescent; Shandong; cross-sectional study


Introduction

Adolescence is a critical transitional stage in life, during which individuals are particularly susceptible to psychological issues stemming from various factors, such as the school environment and social influences (1, 2). Emotional stressors such as academic pressure, exposure to bullying at school, and familial conflicts can contribute to the development of psychological disturbances in adolescents. Additionally, the complexities of interpersonal relationships during this period further exacerbate these problems (3). The widespread use of online media devices also increases the risk of sleep deprivation among adolescents, which can have detrimental effects on both their physical health and mental well-being (4). According to the World Health Organization, approximately one in seven individuals aged 10–19 years worldwide experiences mental disorders, accounting for 13% of the disease burden in this age group (5).

Psychosocial profiles of adolescents encompass a multifaceted construct that integrates societal and psychological elements. These profiles can be assessed through the adolescent’s self-reported internalizing indicators, such as self-perception, emotional self-awareness, and externalizing behaviors, including school bullying and aggressive tendencies. These indicators also reflect adolescents’ psychological status (6, 7). Research has shown that negative self-perceptions, lack of supportive peer relationships, and exposure to school bullying may contribute to the onset or exacerbation of depression (8–13). As adolescents progress through this stage of life, their physical and psychosocial development can significantly influence their food choices and eating behaviors (14, 15).

As adolescents seek independence and social connections, they may consume more calorie-dense foods, which can lead to obesity (16). Furthermore, social media exposure among children and adolescents promotes increased eating behaviors during viewing sessions, which also leads to obesity (17).

Consequently, these changes in psychological profiles and sedentary behaviors increase the risk of obesity among adolescents, which is becoming a significant public concern globally (18).

Given the abovementioned trend, the 2020–2025 Dietary Guidelines for Americans (DGA) emphasize the importance of establishing and maintaining healthy dietary behaviors early in life in order to reduce the risk of diet-related chronic diseases (19, 20). Evaluating dietary behaviors involves the use of dietary quality assessment tools to measure dietary quality scores, which help in determining adherence to a healthy dietary pattern (21, 22).

Healthy dietary patterns, generally characterized by the consumption of fruits, vegetables, fish, and whole grains, are widely recognized as essential components of a healthy diet. These patterns may reduce the incidence of mental illness and improve psychological well-being (23–26). Unfortunately, research by Chinese scholars indicates that the current eating habits of Chinese teenagers are suboptimal. A study involving 12,860 adolescents aged 11–18 years in Shanghai revealed that a significant portion of their diet consisted of high-sugar and high-calorie foods, with the prevalence of consuming vegetables and fruits less than once a day being 25.9 and 47.2%, respectively (27).

Additionally, a school-based investigation in Zhengzhou reported that up to 80.5% of vocational high school students consumed sugar-sweetened beverages at least once a week (28). There is a bidirectional relationship between psychological states and healthy dietary behaviors. Specifically, a positive psychological state often leads to better attention to dietary variety and balanced nutrition, thereby enhancing dietary quality. Similarly, a high-quality diet can help reduce psychological disorders. This reciprocal relationship underscores how improvements in one area can positively influence the other, creating a mutually reinforcing effect. Nutritional interventions may be enhanced by comprehending the psychological status of adult food consumers (29). As children grow older and face greater stress, the development of healthy eating behaviors becomes more constrained (30). These findings suggest that psychological status is intricately linked to healthy eating behaviors.

The majority of research on the correlation between healthy eating and psychosocial profiles has primarily concentrated on adults and the elderly, with limited investigation on younger adults. Furthermore, Rajaram et al. (31) and Parrott et al. (32) have highlighted the significant focus on memory cognition and memory disorders in various studies related to dietary patterns, with limited exploration of their connection to psychological status. Additionally, studies on the relationship between eating behaviors and different psychological status among adolescent populations are lacking.

Relevant reviews have emphasized the importance of addressing the long-term health outcomes of adolescents (33). With the rising prevalence of mental illness and psychosocial problems among secondary school students and the significant role of healthy dietary behaviors in maintaining well-being, it is imperative to investigate the impact of psychosocial profiles on the dietary behaviors of adolescents. To fully consider the psychosocial profiles of adolescents, we analyzed three main layers: self-perception, which is an internalization indicator, bullying perception, and peer relations, which serve as externalization indicators.



Materials and methods


Study design and sample

In this study, we utilized the data retrieved from the Population Health Data Archive (PHDA), which is a data-sharing platform. This cross-sectional study was conducted to investigate the impact of psychological status on health and health-related behaviors of junior school students in Shandong, China. The probability proportional to size (PPS) sampling method was adopted, and 100 schools from 10 administrative districts were randomly selected based on the specific geography, population, and socio-economic level of the province in the 2020 academic year. Schools with fewer than 100 students in each grade or fewer than 300 students in total were not included in this study. Information regarding socioeconomic status, social interaction, nutrition and diet, psychological status, mental health, school adaptation, quality of life, spare-time physical activity, risk behaviors, and physical fitness was obtained for this study.

Further details of the PHDA design and sampling methods have been published in previous research (34, 35). The survey sample consisted of 11,393 junior adolescents from Shandong Province. After excluding unreasonable samples and those with missing information on crucial sociological characteristics or psychological status, a total of 7,862 participants were included in the data analysis. Our study encompasses cities from approximately half of the prefecture-level cities in Shandong, covering the three principal regions: Lunan, Luzhong, and Lubei. The sample distribution across these regions demonstrates variability, with each region contributing between 0.07 and 0.23% of the total sample. This distribution aligns with the observed trend of higher population density in the more developed areas and lower density in the less developed regions of Shandong. The sample was randomly selected from various cities across the Shandong Province, ensuring a comprehensive and representative view (Figures 1, 2).

[image: Figure 1]

FIGURE 1
 Distribution of survey respondents by city. The proportion of adolescents distributed in each city = the number of respondents in each city/the total number of respondents* 100%.
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FIGURE 2
 Flowchart of participant.




Outcome variables: junior high school students health and dietary patterns score

The 17-item questionnaire was developed based on the Global Dietary Reference (GDR) list. Participants’ dietary status was evaluated using the modified Chinese Diet Quality Questionnaire (DQQ), which is a 5-point scale (1–5) for rapid qualitative and quantitative analyses of participants’ diet quality (36). An additional inventory file shows this in more detail (Supplementary material S1).

The DQQ includes three dietary scores: the GDR healthy score, the GDR-limit score, and the overall GDR score. The GDR-healthy score reflects global recommendations for health-promoting foods in healthy diets. The GDR-limit score reflects global recommendations for limiting certain dietary components. A low overall GDR score, a low GDR-healthy score, and a high GDR-limit score indicate poor diet quality (34, 37). Frequencies of weekly consumption in the questionnaire were scored as follows: more than once a day (5), about once a day (4), about once every other day (3), one or two times a week (2), and never (1).

The total dietary pattern score was calculated based on the two components using the formula below: overall GDR score[image: image]GDR-Healthy score-GDR-Limit score. A high overall GDR score represents high quality. In this study, Cronbach’s α was 0.87, and the questionnaire demonstrated good construct validity (KMO 0.91, Bartlett’s test p < 0.001).



Exposure variables: junior high school students’ psychosocial profiles

The Junior High School Students’ Psychosocial Profiles Questionnaire (JPPQ) has 17 items (Supplementary material S2). It has three main sections, such as self-perceptions, peer relationships, and perceptions of school bullying. The tool was developed based on the relevant psychological studies (35, 38). Using a 5-point scale, the JPPQ assessed participants’ psychological status, with acceptable internal consistency for self-perceptions, peer relationships, and school bullying perceptions (Cronbach’s α = 0.86) in this research. Each participant was asked to answer the self-perception questions such as “In general, I have a lot to be proud of,” with responses ranging from low to high across five levels, namely (1) never, (2) seldom, (3) sometimes, (4) usually, and (5) always. Additionally, they were asked to respond to the questions about peer relationships and bullying perceptions of the tool, which is a validated method for assessing psychosocial status. The students completed the questionnaire by responding to a series of inquiries. For example, “I enjoy studying with my friends,” with responses similarly divided into five levels, namely (1) completely inconsistent, (2) not quite consistent, (3) sometimes fit, (4) more in line with, and (5) very consistent. For negatively phrased items, the score assignments were reversed. For example, the item “I cannot talk with other people” had its scores reversed: (5) completely inconsistent, (4) not quite consistent, (3) sometimes fit, (2) more in line with, and (1) very consistent. Thus, the overall score of the psychosocial profiles was calculated by summing the scores of the self-perceptions, peer relationship perceptions, and campus bullying perceptions. A high overall score indicates a positive psychosocial status, reflecting a favorable trend in social skills and self-confidence.



Covariates

Adolescents’ demographic information includes age, sex (boys/girls), residence, nationality (the Han nationality/minority), educational level of adolescents’ parents (primary school or below/secondary school/secondary vocational school, high school/college or higher), family wealth level (poor/middle/good), accommodation (no/yes), single son or daughter (no/yes), and residence (urban/rural). These variables, along with the family computer and network situation (none/ one of the above/both), were considered covariates in this study. The family computer and Internet situation was ascertained through self-reporting. Specifically, participants responded to the question, “Do you have a computer and internet access at home?” by selecting from the options of “none,” “one of the above,” and “both.” The classifications of these variables were predefined based on previous research (39, 40).



Statistical analysis

All data were analyzed using SPSS (version 26.0, IBM Corporation, Armonk, NY, United States) and Stata software (version 18.0, Stata Corp., LLC). Categorical variables were described using frequencies and percentages, whereas the mean (standard deviation) was used to describe adolescents’ age and the different GDR scores (GDR-healthy, GDR-limit, and overall GDR). The scores were converted to percentages and then divided into quartiles to analyze the psychosocial profiles of adolescents. Categorical variables were compared using the chi-squared test, while continuous variables were analyzed using ANOVA to assess differences between groups. Linear regression analysis was employed to investigate the relationship between adolescents’ dietary patterns and their psychosocial profiles. In subgroup analyses, the multiplicative interaction between psychosocial profiles and covariates (sex, nationality, accommodation, residence, only child, family economic status, family computer and network situation, and parental education level) was examined by including the product of these variables in the regression model. All tests were two-sided, and a p-value of [image: image]0.05 was considered statistically significant.




Results


Basic demographic characteristics

The sample characteristics are presented in Table 1. A total of 7,862 participants were included (48.50% were boys and 51.50% were girls). The majority of participants (97.90%) were Han Chinese, and approximately half of the participants (50.90%) lived in rural areas. The average age of participants was 13.18 ± 1.15 years. A small proportion of junior high school students (25.50%) were only children; similarly, only 29.40% of them chose to board at school from Monday through Thursday. Computer network penetration in the families of people in the high psychosocial profile subgroup was significantly higher than that in the low subgroup.



TABLE 1 Sample characteristics by quartile of adolescents’ JPPQ score: PHDA (N = 7,862).
[image: Table1]

Additionally, 80.50% of adolescents were in the middle family wealth level. The vast majority of fathers (73.80%) and mothers (69.00%) had education levels of junior high or senior high school. Participants in the highest psychosocial profiles subgroup (the quartile 4 group) had a GDR-healthy score of 39.69 ± 6.91, a GDR-limit score of 11.81 ± 3.57 and an overall GDR score of 27.88 ± 7.04. Figure 3 shows the relationship between participants’ performance on different GDR scores (GDR-healthy, GDR-limit, and overall GDR) and their psychosocial status.

[image: Figure 3]

FIGURE 3
 Relationship between participants’ performance on different GDR scores (GDR-Healthy, GDR-Limit, and Overall GDR) and their psychosocial profiles.




Association between adolescents’ psychosocial profiles and healthy dietary scores

There was a positive association between psychosocial profile scores and healthy dietary pattern scores. In the fully adjusted model, across the quartiles of psychosocial profiles score, the regression coefficient (95%CI) for the healthy dietary score was 0.00, 1.33 (0.90–1.77), 2.84 (2.41–3.28), and 4.89 (4.44–5.34), respectively (p for trend < 0.001) (Table 2). The psychosocial score was positively associated with the GDR-heathy score but inversely associated with the GDR-limit score (Supplementary material S3). Good self-perception, harmonious peer relationships, and no or little experience with school bullying were positively associated with healthy dietary behaviors (Supplementary Figure S1).



TABLE 2 The relationship between quartiles of adolescents’ JPPQ score and healthy dietary pattern score.
[image: Table2]



Stratified analysis according to demographic characteristics and family computer and Internet situation

In subgroup analyses, the association between the psychosocial profile scores and overall GDR was stronger in families without computers and the Internet than in those with these resources (p-value for interaction). No associations between psychological scores and other sociodemographic factors were found (Table 3).



TABLE 3 Subgroup analyses of the relationship between quartiles of the JPPQ score and the healthy dietary pattern score.
[image: Table3]




Discussion

In our study focusing on adolescents in Shandong, China, it was observed that good psychosocial profiles were linked to higher overall GDR scores, indicating a greater likelihood of adopting healthy dietary behaviors, especially among those with families without computers and the Internet. This healthy dietary pattern was characterized by a high intake of fruits, vegetables, fish, and dairy products [35].


Comparison with evidence in the literature

Consistent with our findings, recent systematic reviews and meta-analyses have shown that poor psychological status is linked to unhealthy eating patterns (41). The use of psychological medications may affect dietary quality (42). Rodgers et al. (43) reported that adolescent boys and girls frequently exhibit eating disorder behaviors due to psychological issues, low mood, and other psychological factors associated with social media, as highlighted in a biopsychosocial model. Another study in Jordan found that adolescents who experienced negative peer pressure and self-esteem issues had a high prevalence of eating disorders. These disorders are frequently associated with unhealthy behaviors, such as smoking and alcohol consumption (44). This result aligns with our findings. During adolescence, harmonious peer relationships facilitate the development of healthy dietary habits; conversely, they can also lead to unhealthy behaviors. People with celiac disease who have good self-perception tend to eat healthily, and this positive self-perception is linked to a better quality of life among Chilean schoolchildren (45). Roy et al. (46) found that young adults who often buy and consume food on campus have worse diet quality scores compared to their counterparts, and approaches to improve the campus food environment may improve young adults’ diet quality.

Several mechanisms may explain the observed negative association between adherence to healthy dietary patterns and low psychosocial profile scores. Reward and hedonic mechanisms within the body play a significant role in food choices. The sight of tasty fruits and vegetables can reduce stress levels and trigger the release of hormones such as growth hormone-releasing peptides, insulin, and leptin, which promote healthy eating habits (47). Previous research found that adhering to a healthy dietary pattern can reduce the risk of psychosocial issues by increasing serum folate and vitamin B12 levels (48). Additionally, the potential reduction in psychosocial issues through the activation of the body’s reward mechanisms could serve as a strong incentive for adopting healthy dietary behaviors, mechanistically validating the relationship between psychological states and healthy dietary behaviors.

In subgroup analyses, the association between the psychosocial profile score and the overall GDR score was stronger among families without computers and the Internet than those with computers and the Internet. Consistent with our results, Marques et al. (49) defined a healthy lifestyle as including daily physical activity, limited screen time to less than 2 h, and a balanced consumption of vegetables and fruits. However, the widespread use of screens in contemporary society often promotes a sedentary lifestyle, causing individuals to spend prolonged periods in inactivity. Extended exposure to screens—whether televisions, computers, tablets, or smartphones—disrupts the natural rhythm of daily physical activity and fosters dependence on online activities, which can quickly escalate into addiction. This digital addiction, marked by an uncontrollable urge to check notifications, scroll through social media, or engage in gaming, significantly reduces both the time and motivation available for physical exercise. The results of the analysis of the 2010 Health Behavior in School-Aged Children International Survey Database (HBSC) revealed a linear decline in the prevalence of healthy behaviors from early adolescence to age 15 across 37 countries and territories. Specifically, the adolescents who used the Internet for hours in the study showed a notably reduced likelihood of adopting a healthy lifestyle compared with those with low screen contact. The Internet offers dual benefits: it facilitates social communication and fosters positive peer relationships among young individuals. However, it also introduces “cyberbullying,” a new form of school bullying that poses additional risks to the well-being of young people (50).

With the rapid development of Internet technology, the role of correct and healthy Internet use in the healthy development of young people cannot be ignored (50, 51). Nevertheless, in the case of universal use of social media, the personality traits of only children are diluted, peer relationship conflicts are weakened, and the psychological status develops in a favorable trend. In addition, a review suggested that AI-derived chat technology will facilitate the process of healthy behaviors among users (51). This result was contrary to the study’s findings that the existence of computer networks can encourage healthy eating habits. We deduce that in China, where education policies often involve confiscating media devices such as cell phones, adolescents may exhibit excessive usage once they return home. This behavior, commonly referred to as “revenge behavior,” arises as they feel the need to compensate for the restricted use during school hours. Consequently, this overuse of media devices at home can disrupt healthy eating behaviors and potentially reverse the positive dietary habits encouraged during school (52).

In summary, adolescents’ psychosocial profiles are closely linked to dietary behaviors. Numerous studies have demonstrated a bidirectional relationship between eating behaviors and psychological status (41, 53). The strengths of the study include a relatively large sample of adolescents from 100 schools in both urban and rural areas and the use of validated tools. Furthermore, we were able to adjust for potential confounders, such as personal characteristics (age, sex, residence, nationality, whether the individual is an only child, and whether they attend a boarding school) and family circumstances (family wealth, home computer network situation, and parental education level).



Limitations

We also acknowledge the following limitations in our study: (a) dietary pattern scores are based on self-reported 1-week diets, which may be subject to recall bias and other bias; (b) the inability to measure family wealth accurately; and (c) the cross-sectional study design, which does not allow for establishing causality.




Conclusion

A higher psychosocial score was associated with a higher likelihood of maintaining a healthy dietary pattern among adolescents in Shandong. However, no interaction was found between participants’ basic characteristics and their psychosocial profiles. The association between psychosocial characteristics and healthy dietary behaviors remained consistent across various demographic factors, including age, sex, residence, nationality, parental education level, family wealth, living conditions, and only-child status. The ownership of a computer and access to the Internet modified the association between the psychosocial profile and the healthy dietary score. Further research through in-depth mechanistic and cohort studies is required to explore the role of psychological factors in shaping eating patterns and behaviors.



Data availability statement

The data presented in the study are deposited in the the Population Health Data Archive (PHDA) repository, accession link https://doi.org/10.12213/11.A0031.202107.209.V1.0.



Ethics statement

The studies involving humans were approved by Ethics Committee of Shandong University, China. The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation in this study was provided by the participants’ legal guardians/next of kin.



Author contributions

YS: Conceptualization, Methodology, Writing – original draft, Data curation. LF: Data curation, Methodology, Writing – original draft. SL: Data curation, Writing – review & editing. KJ: Writing – review & editing. ZS: Writing – review & editing. MS: Writing – review & editing. YZ: Supervision, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research, authorship, and/or publication of this article. The authors declare that this study received funding from Chongqing Health Education Institute (grant number 2024WSJK034). The funder was not involved in the study design, collection, analysis, interpretation of data, the writing of this article or the decision to submit it for publication.



Acknowledgments

The authors sincerely thank Shandong University and the National Population Health Data Center for providing the data and the Chongqing Health Education Institute for funding the original study.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fnut.2024.1418950/full#supplementary-material



References

 1. Wassenaar, TM, Wheatley, CM, Beale, N, Nichols, T, Salvan, P, Meaney, A , et al. The effect of a one-year vigorous physical activity intervention on fitness, cognitive performance and mental health in young adolescents: the fit to study cluster randomised controlled trial. Int J Behav Nutr Phys Act. (2021) 18:47. doi: 10.1186/s12966-021-01113-y 

 2. Björkenstam, C, Weitoft, GR, Hjern, A, Nordström, P, Hallqvist, J, and Ljung, R. School grades, parental education and suicide--a national register-based cohort study. J Epidemiol Community Health. (2011) 65:993–8. doi: 10.1136/jech.2010.117226


 3. Carballo, JJ, Llorente, C, Kehrmann, L, Flamarique, I, Zuddas, A, Purper-Ouakil, D , et al. Psychosocial risk factors for suicidality in children and adolescents. Eur Child Adolesc Psychiatry. (2020) 29:759–76. doi: 10.1007/s00787-018-01270-9 

 4. Carter, B, Rees, P, Hale, L, Bhattacharjee, D, and Paradkar, MS. Association between portable screen-based media device access or use and sleep outcomes: a systematic review and Meta-analysis. JAMA Pediatr. (2016) 170:1202–8. doi: 10.1001/jamapediatrics.2016.2341 

 5. WHO Adolescent and Youth Health. (2023) Available at: https://www.who.int/zh/news-room/fact-sheets/detail/adolescents-health-risks-and-solutions (Accessed March 11, 2024).


 6. Prosser, NS, Green, MJ, Ferguson, E, Tildesley, MJ, Hill, EM, Keeling, MJ , et al. Cattle farmer psychosocial profiles and their association with control strategies for bovine viral diarrhea. J Dairy Sci. (2022) 105:3559–73. doi: 10.3168/jds.2021-21386 

 7. Olivier, E, Jolin, A, Dubé, C, Maïano, C, Tracey, D, Craven, RG , et al. Psychosocial difficulties profiles among youth with intellectual disabilities. J Autism Dev Disord. (2024). doi: 10.1007/s10803-024-06359-6 

 8. Liu, L, Wang, X, Chen, B, Chui, W-H, and Wang, X. Association between child abuse, depression, and school bullying among Chinese secondary school students. Int J Environ Res Public Health. (2022) 20:697. doi: 10.3390/ijerph20010697 

 9. Bottino, SMB, Bottino, CMC, Regina, CG, Correia, AVL, and Ribeiro, WS. Cyberbullying and adolescent mental health: systematic review. Cad Saude Publica. (2015) 31:463–75. doi: 10.1590/0102-311x00036114


 10. King, CA, Naylor, MW, Segal, HG, Evans, T, and Shain, BN. Global self-worth, specific self-perceptions of competence, and depression in adolescents. J Am Acad Child Adolesc Psychiatry. (1993) 32:745–52. doi: 10.1097/00004583-199307000-00007 

 11. Vandersmissen, M, Barnetche, T, Charlotte, A, Bernard, J, Jerome, D, Landrin, J , et al. POS0970 psycho-COGNITIVE factors and adherence in axial SPONDYLOARTHRITIS: a multicenter CROSS-sectional study. Ann Rheum Dis. (2023) 82:799.1–799. doi: 10.1136/annrheumdis-2023-eular.4131


 12. SciELO–Brazil. Palmar strength and sociodemographic, clinical-functional, and psycho-cognitive factors in elderly with Diabetes Mellitus Palmar strength and sociodemographic, clinical-functional, and psycho-cognitive factors in elderly with Diabetes Mellitus. (2019) Available at: https://www.scielo.br/j/fm/a/tCrrvL7ddWvkS6tWSnVNsWP/ (Accessed March 21, 2024).


 13. Masiero, M, Cutica, I, Russo, S, Mazzocco, K, and Pravettoni, G. Psycho-cognitive predictors of burnout in healthcare professionals working in emergency departments. J Clin Nurs. (2018) 27:2691–8. doi: 10.1111/jocn.14376 

 14. Chaudhri, OB, Salem, V, Murphy, KG, and Bloom, SR. Gastrointestinal satiety signals. Annu Rev Physiol. (2008) 70:239–55. doi: 10.1146/annurev.physiol.70.113006.100506


 15. Ashton, LM, Sharkey, T, Whatnall, MC, Williams, RL, Bezzina, A, Aguiar, EJ , et al. Effectiveness of interventions and behaviour change techniques for improving dietary intake in young adults: a systematic review and Meta-analysis of RCTs. Nutrients. (2019) 11:825. doi: 10.3390/nu11040825 

 16. Kansra, AR, Lakkunarajah, S, and Jay, MS. Childhood and adolescent obesity: a review. Front Pediatr. (2020) 8:581461. doi: 10.3389/fped.2020.581461 

 17. Robinson, TN, Banda, JA, Hale, L, Lu, AS, Fleming-Milici, F, Calvert, SL , et al. Screen media exposure and obesity in children and adolescents. Pediatrics. (2017) 140:S97–S101. doi: 10.1542/peds.2016-1758K 

 18. Kumar, S, and Kelly, AS. Review of childhood obesity: from epidemiology, etiology, and comorbidities to clinical assessment and treatment. Mayo Clin Proc. (2017) 92:251–65. doi: 10.1016/j.mayocp.2016.09.017


 19. Dominguez, LJ, Veronese, N, and Barbagallo, M. Dietary patterns and healthy or unhealthy aging. Gerontology. (2024) 70:15–36. doi: 10.1159/000534679 

 20. Dietary Guidelines for Americans, 2020–2025 and Online Materials | Dietary Guidelines for Americans. (2020) Available at: https://www.dietaryguidelines.gov/resources/2020-2025-dietary-guidelines-online-materials (Accessed August 11, 2024).


 21. Moraeus, L, Lindroos, AK, Lemming, EW, and Mattisson, I. Diet diversity score and healthy eating index in relation to diet quality and sociodemographic factors: results from a cross-sectional national dietary survey of Swedish adolescents. Public Health Nutr. (2020) 23:1754–65. doi: 10.1017/S1368980019004671 

 22. Kanerva, N, Kaartinen, NE, Schwab, U, Lahti-Koski, M, and Männistö, S. The Baltic Sea diet score: a tool for assessing healthy eating in Nordic countries. Public Health Nutr. (2014) 17:1697–705. doi: 10.1017/S1368980013002395 

 23. Iguacel, I, Huybrechts, I, Moreno, LA, and Michels, N. Vegetarianism and veganism compared with mental health and cognitive outcomes: a systematic review and meta-analysis. Nutr Rev. (2021) 79:361–81. doi: 10.1093/nutrit/nuaa030 

 24. Owen, L, and Corfe, B. The role of diet and nutrition on mental health and wellbeing. Proc Nutr Soc. (2017) 76:425–6. doi: 10.1017/S0029665117001057


 25. Ocean, N, Howley, P, and Ensor, J. Lettuce be happy: a longitudinal UK study on the relationship between fruit and vegetable consumption and well-being. Soc Sci Med. (2019) 222:335–45. doi: 10.1016/j.socscimed.2018.12.017 

 26. Głąbska, D, Guzek, D, Groele, B, and Gutkowska, K. Fruit and vegetable intake and mental health in adults: a systematic review. Nutrients. (2020) 12:115. doi: 10.3390/nu12010115 

 27. Zhu, J, Tan, Y, Lu, W, He, Y, and Yu, Z. Current assessment of weight, dietary and physical activity behaviors among middle and high school students in Shanghai, China-a 2019 Cross-sectional study. Nutrients. (2021) 13:4331. doi: 10.3390/nu13124331 

 28. Song, Y, Liu, J, Zhao, Y, Gong, L, Chen, Q, Jiang, X , et al. Unhealthy lifestyles and clusters status among 3637 adolescents aged 11–23 years: a school-based cross-sectional study in China. BMC Public Health. (2023) 23:1279. doi: 10.1186/s12889-023-16197-3 

 29. Stevenson, RJ. Psychological correlates of habitual diet in healthy adults. Psychol Bull. (2017) 143:53–90. doi: 10.1037/bul0000065 

 30. Hill, DC, Moss, RH, Sykes-Muskett, B, Conner, M, and O’Connor, DB. Stress and eating behaviors in children and adolescents: systematic review and meta-analysis. Appetite. (2018) 123:14–22. doi: 10.1016/j.appet.2017.11.109 

 31. Rajaram, S, Jones, J, and Lee, GJ. Plant-based dietary patterns, plant foods, and age-related Cognitive decline. Adv Nutr Bethesda Md. (2019) 10:S422–36. doi: 10.1093/advances/nmz081 

 32. Parrott, MD, Carmichael, P-H, Laurin, D, Greenwood, CE, Anderson, ND, Ferland, G , et al. The association between dietary pattern adherence, Cognitive stimulating lifestyle, and Cognitive function among older adults from the Quebec longitudinal study on nutrition and successful aging. J Gerontol B Psychol Sci Soc Sci. (2021) 76:444–50. doi: 10.1093/geronb/gbaa178 

 33. Dahl, RE, Allen, NB, Wilbrecht, L, and Suleiman, AB. Importance of investing in adolescence from a developmental science perspective. Nature. (2018) 554:441–50. doi: 10.1038/nature25770 

 34. Wu, S, Xiu, X, and Qian, Q. Associations between dietary patterns and physical activity with physical fitness among adolescents in Shandong Province, China: a Cross-sectional study. Nutrients. (2023) 15:1425. doi: 10.3390/nu15061425 

 35. Zhang, S-F, Luo, W, Dong, X-S, Chen, W-X, Yi, X-R, Zhou, W , et al. A dataset on the status quo of health and health-related behaviors of Chinese youth: a longitudinal large-scale survey in the secondary school students of Shandong Province. Chin Med Sci J Chung-Kuo Hsueh Ko Hsueh Tsa Chih. (2022) 37:60–6. doi: 10.24920/004051 

 36. Wang, H, Herforth, AW, Xi, B, and Zou, Z. Validation of the diet quality questionnaire in Chinese children and adolescents and relationship with pediatric overweight and obesity. Nutrients. (2022) 14:3551. doi: 10.3390/nu14173551 

 37. Herforth, AW, Wiesmann, D, Martínez-Steele, E, Andrade, G, and Monteiro, CA. Introducing a suite of low-burden diet quality indicators that reflect healthy diet patterns at population level. Curr Dev Nutr. (2020) 4:nzaa168. doi: 10.1093/cdn/nzaa168 

 38. Liang, R, and Wang, R-J. Influence of family relationship on college Students' Psychologica cognition and intervention measures. Heilongjiang Sci. (2023):80–82+85. doi: 10.3969/j.issn.1674-8646.2023.17.021


 39. Khayyatzadeh, SS, Shafiee, M, Far, PE, Ziaee, SS, Bagherniya, M, Ebrahimi, S , et al. Adherence to a healthy dietary pattern is associated with less severe depressive symptoms among adolescent girls. Psychiatry Res. (2019) 272:467–73. doi: 10.1016/j.psychres.2018.12.164 

 40. Fu, L, Shi, Y, Li, S, Jiang, K, Zhang, L, Wen, Y , et al. Healthy diet-related knowledge, attitude, and practice (KAP) and related socio-demographic characteristics among middle-aged and older adults: a Cross-sectional survey in Southwest China. Nutrients. (2024) 16:869. doi: 10.3390/nu16060869 

 41. Teasdale, SB, Ward, PB, Samaras, K, Firth, J, Stubbs, B, Tripodi, E , et al. Dietary intake of people with severe mental illness: systematic review and meta-analysis. Br J Psychiatry. (2019) 214:251–9. doi: 10.1192/bjp.2019.20


 42. Jakobsen, AS, Speyer, H, Nørgaard, HCB, Karlsen, M, Hjorthøj, C, Krogh, J , et al. Dietary patterns and physical activity in people with schizophrenia and increased waist circumference. Schizophr Res. (2018) 199:109–15. doi: 10.1016/j.schres.2018.03.016 

 43. Rodgers, RF, Slater, A, Gordon, CS, McLean, SA, Jarman, HK, and Paxton, SJ. A biopsychosocial model of social media use and body image concerns, disordered eating, and muscle-building behaviors among adolescent girls and boys. J Youth Adolesc. (2020) 49:399–409. doi: 10.1007/s10964-019-01190-0 

 44. Al-sheyab, NA, Gharaibeh, T, and Kheirallah, K. Relationship between peer pressure and risk of eating disorders among adolescents in Jordan. J Obes. (2018) 2018:7309878–8. doi: 10.1155/2018/7309878 

 45. Caamaño-Navarrete, F, Ángel Latorre-Román, P, Guzmán-Guzmán, IP, Párraga Montilla, J, Jerez-Mayorga, D, and Delgado-Floody, P. Lifestyle mediates the relationship between self-esteem and health-related quality of life in Chilean schoolchildren. Psychol Health Med. (2022) 27:638–48. doi: 10.1080/13548506.2021.1934496 

 46. Roy, R, Rangan, A, Hebden, L, Yu Louie, JC, Tang, LM, Kay, J , et al. Dietary contribution of foods and beverages sold within a university campus and its effect on diet quality of young adults. Nutrition. (2017) 34:118–23. doi: 10.1016/j.nut.2016.09.013 

 47. Leng, G, Adan, RAH, Belot, M, Brunstrom, JM, de Graaf, K, Dickson, SL , et al. The determinants of food choice. Proc Nutr Soc. (2017) 76:316–27. doi: 10.1017/S002966511600286X


 48. Khosravi, M, Sotoudeh, G, Amini, M, Raisi, F, Mansoori, A, and Hosseinzadeh, M. The relationship between dietary patterns and depression mediated by serum levels of folate and vitamin B12. BMC Psychiatry. (2020) 20:63. doi: 10.1186/s12888-020-2455-2 

 49. Marques, A, Loureiro, N, Avelar-Rosa, B, Naia, A, and De, MMG. Adolescents' healthy lifestyle. J Pediatr. (2020) 96:217–24. doi: 10.1016/j.jped.2018.09.002 

 50. O’Keeffe, GS, and Clarke-Pearson, K, Council on Communications and Media. The impact of social media on children, adolescents, and families. Pediatrics. (2011) 127:800–4. doi: 10.1542/peds.2011-0054


 51. Aggarwal, A, Tam, CC, Wu, D, Li, X, and Qiao, S. Artificial intelligence-based Chatbots for promoting health behavioral changes: systematic review. J Med Internet Res. (2023) 25:e40789. doi: 10.2196/40789 

 52. Central People’s Government of the People’s Republic of China. Arsenic Hao Order No. 50 of the Ministry of Education of the People's Republic of China Provisions on the Protection of Minors in Schools_State Council Departmental Documents_China.gov.cn. (2021) Available at: https://www.gov.cn/zhengce/zhengceku/202106/02/content_5614946.htm (Accessed March 20, 2024).


 53. Begdache, L, Chaar, M, Sabounchi, N, and Kianmehr, H. Assessment of dietary factors, dietary practices and exercise on mental distress in young adults versus matured adults: a cross-sectional study. Nutr Neurosci. (2019) 22:488–98. doi: 10.1080/1028415X.2017.1411875 


Copyright
 © 2024 Shi, Fu, Li, Jiang, Shi, Sharma and Zhao. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/xhtml/Nav.xhtml




Contents





		Cover



		Psychosocial profiles influencing healthy dietary behaviors among adolescents in Shandong Province, China: a cross-sectional study



		Introduction



		Materials and methods



		Study design and sample



		Outcome variables: junior high school students health and dietary patterns score



		Exposure variables: junior high school students’ psychosocial profiles



		Covariates



		Statistical analysis









		Results



		Basic demographic characteristics



		Association between adolescents’ psychosocial profiles and healthy dietary scores



		Stratified analysis according to demographic characteristics and family computer and Internet situation









		Discussion



		Comparison with evidence in the literature



		Limitations









		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Supplementary material



		References



















OPS/images/fnut-11-1418950-t003.jpg
Boys
Girls
Nationality
Han
Other
‘Accommodation
No
Yes
Residence
Urban
Rural
Only child
Yes
No
Father’s education level
Primary school and below
Junior high school
High school
College or higher
Mother education level
Primary school and below

Junior high school

High school

Family economic status
Poor
Medium
Good
Family computer and Internet situation
None
One of the above

Both

Quartile 1

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00

0.00

173

1.00

130

270

114

159

101

154

193

116

054

119

129

209

135

120

099

186

135

091

319

083

115

Quartiles of JPPQ score®
Quartile 2

(1.08-238)
(043-157)

(0.86-1.73)

(~090-6.31)

(0.62-1.65)
(0.80-239)

(0.37-1.65)

095-2.12)

(1.01-2.86)
(0.68-165)

(~0.88-1.95)
(055-1.83)
(051-2.07)

(0.92-3.26)

(028-2.43)
(0.56-1.85)
(0.15-1.83)

(061-3.11)

(0.10-2.58)
(0.88-1.82)
(-1.29-3.12)

(1.48-4.90)
(~1.26-2.93)
(0.69-1.60)

‘Models adjusted for demographic charactristics and family computer and Internet ituations.

*p <0.05, **p <0.001

Quartile 3

289

281

285

263

263

304

244

312

334

266

286

290

252

324

276

291

204

374

283

242

516

459

256

(2.24-354)

(223-339)

(241-329)

(~1.03-6.29)

(212-3.15)

(232-3.97)

(1.80-3.07)

(252-3.73)

(245-4.23)

(2.16-3.16)

(1.35-437)
(223-357)
(1.74-331)

(2.16-431)

(1.64-3.89)
(225-358)
(1.20-288)
(256-4.91)

(1.83-4.40)
(235-330)
(0.54-430)

(3.29-7.03)
(2.24-6.94)

(2.11-3.02)

Quartile 4

502

476

491

434

476

493

443

522

483

493

438

499

478

419

524

491

497

3.96

665

378

473

(437-5.66)

(4.17-5.35)

(4.48-5.35)

(0.44-8.23)

(424-527)

(4.09-5.77)

(3.80-5.05)

(4.59-5.85)

(3.96-5.70)

(4.42-5.44)

(2.79-5.98)
(4.25-5.62)
(4.22-575)

(3.72-5.85)

(294-5.44)
(456-5.92)
(3.62-5.25)

(3.78-6.05)

(3.37-6.03)
(4.49-5.45)
(223-5.69)

(4.61-8.69)
(146-6.09)

(4.27-5.18)

p value for

interaction

0327

0677

0528

0187

0835

0287

0983

0011*





OPS/images/fnut-11-1418950-t002.jpg
Model 1* Model 2°

95% Cl 95% Cl
Quartile 2 vs. Quartile 1 156 113 199 <0001%* | 137 093 180
Quartile 3 vs. Quartile 1 318 275 361 <0001%% 289 246 333
Quartile 4 vs. Quartile 1 535 493 578 <0001%* 495 450 540

‘Model I was the univariate model without adjustment for covariates.
"Model 2 was adjusted for demographic covariates.

‘Model 3 was additionally adjusted for the family computer network situation.
All models refer to the first quartle range *p <0.05, *#p <0.001.

p-value

<0001+
<0001+

<0001+

133

284

489

Model 3¢
95% C

089

240

444

176

327

534

<0.001%%
<0.001*

<0.001%*





OPS/images/cover.jpg
’ frontiers | Frontiers in Nutrition

Psychosocial prolfi es influencing
healthy dietary behaviors among
adolescents in Shandong
Province, China: a cross-sectional
study












OPS/images/crossmark.jpg
(®) Check for updates







OPS/images/logo.jpg
¥ frontiers Frontiers in Nutrition






OPS/images/fnut-11-1418950-g001.jpg
rate (%)
oo
I oo -007

0 3 0w w0 m I o0-012
e ——— 15 [T





OPS/images/fnut-11-1418950-e003.jpg





OPS/images/fnut-11-1418950-e004.jpg





OPS/images/fnut-11-1418950-t001.jpg
Characteristics Adolescents’ JPPQ score?

Quartile 1 Quartile 2 Quartile 3 [eETHIERS
Sample (n) N =2106 N=1,897 N=1891 N=1968
Sex (%) 0206
Boys 3810 (48.50) 1048 (49.20) 889 (46.90) 896 (47.60) 977 (50.00)
Girls 4052 (51.50) 1,084 (50.80) 1,005 (53.10) 986 (52.40) 977 (50.00)
Age, mean (SD) 1318 (L15) 1336 (112) 13.19 i 13.09 (115) 1305 (1.20) <0.001%%
Nationality (1, %) 0479
Han 7,693 (97.90) 2091 98.10) 1,850 (97.70) 1835 (97.50) 1917 (98.10)
Other 169 (2.10) a (1.90) a4 (2:30) 47 (2:50) 37 (1.90)
Residence (1, %) <0.001%*
Urban 3,862 (49.10) 881 (41.30) 906 (47.80) 977 (51.90) 1,098 (56.20)
Rural 4,000 (50.90) 1251 (58.70) 988 (52.20) 905 (48.10) 856 (43.0)
Only child (,%) <0.001%*
Yes 2,002 (25.50) 481 (22.60) a1 (21.70) 503 (26.70) 607 (31.10)
No 5,860 (74.50) 1651 (77.40) 1483 (78.30) 1379 (73.30) 1347 (68.90)
Family wealth level (1, %) 0.03%
Poor 937 (11.90) 265 (12.40) 233 (12.30) 231 (12.30) 208 (10.60)
Medium 6325 (80.50) 1674 (78.50) 1536 (81.10) 1516 (80.60) 1,599 (81.80)
Good 600 (7.60) 193 (9.10) 125 (6.60) 135 (7.20) 147 (7.50)
Father’s education level (1, %) <0.001%%
College or higher 1381 (17.60) 246 (11.50) 268 (14.10) 403 (21.40) 464 (23.70)
High school 2484 (31.60) 546 (25.60) 627 (33.10) 622 (33.00) 689 (35.30)
Junior high school 3314 (42.20) 1046 (49.10) 843 (44.50) 730 (38.80) 695 (35.60)
Primary school and below 683 (8.70) 294 (13.80) 156 (8.20) 127 (6.70) 106 (5.40)
Mother’s education level (1, %) <0.001%%
College or higher 1,262 (16.10) 208 (9.80) 250 (13.20) 351 (18.70) 453 (23.20)
High school 2,180 (27.70) 478 (22.40) 537 (28.40) 540 (28.70) 625 (32.00)
Junior high school 3244 (41.30) 967 (45.40) 830 (43.80) 750 (39.90) 697 (35.70)
Primary school and below 1176 (15.00) 479 (2250 277 (14.60) 241 (12:80) 179 9.20)
Family Computer and Internet situation (1, %) <0.001%*
Both 7,042 (89.60) 1,788 (83.90) 1,697 (89.60) 1731 (92.00) 1826 (93.40)
One of the above 281 (3.60) 104 (490) 7 (3.70) 52 (2:80) 54 (2.80)
Neither 539 6.90) 240 (1130 126 (6.70) 99 (5.30) 74 (3.80)
Accommodation (1, %) <0.001%%
No 5553 (70.60) 1342 (62.90) 1330 (70.20) 1,389 (73.80) 1,492 (76.40)
Yes 2309 (29.40) 790 (37.10) 564 (29.80) 493 (26.20) 462 (23.60)
Diet pattern score, mean (SD) <0.001%%
GDR-healthy score 37.46 @.21) 36.19 7.67) 3639 (6:99) 37.66 (6:63) 3969 (©91)
GDR-limit score 1247 (@.07) 13.67 (4.87) 1231 (374 1196 (357) 181 (357)
Overall GDR score 2499 (7.22) 252 (7.26) 2408 (6.84) 2570 (6:56) 27.88 (7.04)

‘Data are presented as mean (SD) for continuous measures, and i (%) for categorical measures, *p <0.05, **p <0.001.





OPS/images/fnut-11-1418950-g002.jpg
PHDA database of Shandong Youth Health
Selected 2020 data from the 2015-2021 study

(n=21149)
Weeding out unreliable information n=1434
[———————"1{ Deletion ofthe section on senior sccondary school
students n=8322
A
n=11393
»|  Excluding incorrect information about age
v n=110
n=11283
a No psycho-cognitive information
n=3421
A
n=7862






OPS/images/fnut-11-1418950-g003.jpg
Average Scores of Each GDR Item

0

30

20

I
P —

quartile 1 group quartile 2 group quartile 3 group quartile 4 group

‘The Grouping of JPPQ Scores

I Overall GDR score
I GDRHealthy score
T GDR-Liit score





OPS/images/fnut-11-1418950-e001.jpg





OPS/images/fnut-11-1418950-e002.jpg





