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Objectives: This study aimed to investigate the individual and joint associations of sedentary behaviour, physical activity (PA), sleep and breakfast eating on health-related quality of life (HRQoL) amongst Chinese junior high school students.

Methods: Data were from 783 junior high school students who participated in a health behaviour and health survey in Jining city of Shandong province of China. HRQoL was measured by the EuroQol five-dimensional questionnaire, youth version (EQ-5D-Y). Multivariable logistic and linear regressions were applied to examine the associations between health behaviours and HRQoL.

Results: Multivariable regression analyses showed that using a computer ≥ 2 h a day (vs. < 2 h/day) is associated with increased likelihood of having health problems in the three EQ-D-Y dimensions, including walking, looking after self and doing usual activities. Lower PA is associated with more problems in feeling worried, sad or unhappy, and with a lower visual analogue scale (VAS) score. Students who had insufficient sleep time (e.g., <7 h/day), and skipped eating breakfast were more likely to experience lower HRQoL in the dimensions of having pain or discomfort, and feeling worried, sad or unhappy, and a lower VAS score than those students who had longer sleep time and no breakfast skipping. Students who reported having the combined ≥ 2 unhealthy behaviours relative to the peers with 0–1 unhealthy behaviours were more likely to have lower HRQoL.

Conclusion: The findings in the present study underline the importance of promoting healthy behaviours in order to improve HRQoL amongst Chinese junior high school students.
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1. Introduction

Health-related quality of life (HRQoL) is a subjective evaluation of an individual’s overall health status and its underlying sub-dimensions, including physical, psychological and social functioning and well-being (1). Evaluations of HRQoL amongst children and adolescents is critical in order to develop effective and targeted interventions to enhance their health status. Previous studies have shown that health-related behaviours such as sedentary behaviours, physical activity (PA), sleep and diet are associated with HRQoL amongst children and adolescents (2–4). Research evidence suggests that high physical activity is associated with better HRQoL, and sedentary behaviour is related to lower HRQoL amongst children and adolescents (2). A lack of sleep and skipping breakfast are related to lower HRQoL amongst children and youth (3–6). However, the relationships between the health behaviours and HRQoL have been mostly investigated in developed countries (2, 3). Very few studies have examined the influence of PA, sedentary behaviour, breakfast skipping and/or sleep on HRQoL in adolescents in China (7). Besides, some studies documented that health behaviours may not act in isolation in their associations with health outcomes, and that the co-occurrence of multiple health behaviours may cause greater effects than their individual effect (8, 9). Few studies have yet investigated the influence of combined or joint associations of PA, sedentary behaviours, sleep duration and diet behaviours with HRQoL in school-aged children and youth (8, 10). To our knowledge, no study has been found to examine the combined effect of multiple health behaviours, including PA, sedentary behaviours, sleep and breakfast eating habit simultaneously on HRQoL in China. Understanding the combined impact of multiple health behaviours on HRQoL will help address synergistic effects between the health behaviours and health outcomes, and thus provide scientific information for public health policy makers in prioritising school-based health intervention programmes in order to promote healthy lifestyle behaviours and health amongst adolescents. Given prior studies have mainly examined the impact of single health behaviour on health, further interventions of the joint association between multi-dimensional health behaviours and HRQoL will help address cumulative benefits of health behaviours for adolescents’ health and wellbeing.

This study aimed to investigate associations between physical activity, sedentary behaviour, sleep time, breakfast eating and HRQoL; and to examine combined associations of the health-related behaviours on HRQoL amongst junior high school students in Jining city, Shandong province of China.



2. Materials and methods


2.1. Participants

This study surveyed students from four junior high schools in Jining city, Shandong province of China in June and July in 2020. Jining city is one of the historical and large cities located in the southwest region in the province with a population in urban area of approximately five millions in 2022.1 The survey aimed to evaluate health-related behaviours and health amongst school students to promote their healthy lifestyle behaviours and health status. Four junior high schools were selected in the city. Classes were then randomly selected within each of the chosen schools. In total, 800 students aged 11–16 years from 16 classes in the four schools were invited to participate, and 783 students (98%) completed the survey with complete information on lifestyle behaviours and HRQoL. The survey included the EuroQol five-dimensional questionnaire, youth version (EQ-5D-Y) with a five-dimensional descriptive system and a visual analogue scale (VAS) (11), questions on sedentary behaviours (using a computer, using a cellphone), physical activity, sleep and dietary behaviours (e.g., frequency of eating breakfast), and socio-demographic characteristics of students.



2.2. Measures of health-related quality of life

HRQoL was measured by the EQ-5D-Y designed for use amongst children and youth aged between 8 and 18 years. The EQ-5D-Y instrument has questions on five-dimensions: walking; looking after myself; doing usual activities; having pain or discomfort; and feeling worried, sad or unhappy (11). Each dimension has three response options asking whether children have ‘no problems, some problems or a lot of problems’. The instrument also includes VAS which is anchored at 100 (best imaginable health) and 0 (worst imaginable health) to capture self-rated values of overall health status. The EQ-5D-Y has been validated in a number of languages and countries (12, 13). The Chinese version of the EQ-5D-Y used in this study has also been validated and showed feasible and valid for assessing HRQoL amongst children and adolescents in China (14, 15). In this study, the reliability coefficient (Cronbach’s alpha) is 0.70.



2.3. Assessments of lifestyle behaviours

Students were asked to report frequencies of their engagements in moderate and vigorous physical activity (MVPA) outside of schools in the past 7 days with the response levels: never or once a month, Once a week, 2–3 times a week and ≥4 times a week. In the analysis, the last two levels were combined into one group: ≥2 times a week. The sedentary behaviours were reported as daily hours spent on using a computer and playing a cellphone with response categories: less than 1 h a day, 1–2 h a day, and ≥2 h a day. Sedentary behaviours were dichotomized as <2 h/day and ≥2 h/day according to the physical activity guidelines for children and adolescents in China (16). Questions on physical activity have been previously validated, and showed a good validity and reliability amongst Chinese children and adolescents (17).

Sleep time was reported as habitual number of hours a day spent on sleep, and it was categorised to two levels: ≥7 h/day and <7 h/day. Eating behaviour was measured as frequencies of eating breakfast with 3 options: eating breakfast every day, eating breakfast often, and never or almost never eating breakfast.



2.4. Socio-demographic characteristics

Students’ socio-demographic characteristics included gender, grade, highest level of parental education. Grade was categorised as junior (grade 1 and 2 in junior high school) and senior (grade 3 and 4 in junior high school) levels. Parental educational attainment was categorised as junior high school or less; high school; and university/college or higher.



2.5. Statistical analyses

Descriptive analyses were used to describe the frequency distribution for categorical variables and the mean score with its standard deviation (SD) for VAS score. We used a chi-square test to examine differences in the prevalence of health problems for each of the five EQ-5D-Y dimensions by the health behaviour and socio-demographic variables, respectively. As very few students reported ‘a lot of problems’ in the EQ-5D-Y dimensions, we combined this with the response level ‘some problems’ into one group. A dichotomous outcome (Having any problems vs. no problems) was used in the analysis for the five EQ-5D-Y dimensions. We applied t-test (for two groups) or analysis of variance (ANOVA; for more than two groups) to examine differences in the mean VAS score by the health behaviour and socio-demographic variables.

The present study used univariate and multivariable logistic regressions, respectively, to examine the associations between the health behaviours and HRQoL measured by each of the five EQ-5D-Y dimensions. Univariate and multivariable linear regressions were applied to assess the association of the health behaviours with the VAS score. The multivariable regression analyses adjusted the confounding influence of gender, grade level and parental education.

To analyse the combined associations of health behaviours with HRQoL in regression analyses, the three-category MVPA and breakfast eating variables were dichotomized, respectively. MVPA was dichotomized as high PA (≥2 times a week) and low PA (combined ‘never or once a month’ and ‘once a week’). Breakfast eating was dichotomized as eating every day and often (healthy eating) and never or almost never eating (unhealthy eating). Using all the five dichotomous health behaviour variables (recoded as 0 = healthy, 1 = unhealthy), the total number of variables that met the unhealthy or poor level of the behaviours (from zero, one up to five) was calculated for each student observation. Next, a new health behaviour variable representing the number of combined unhealthy behaviours was generated, and categorised into three levels: 0–1, 2 and ≥3 unhealthy behaviours. The observations with zero and one unhealthy behaviour were combined since the number of students who responded to zero level was low (16.6%). Subsequently, using the combined HB variable as an exposure and HRQoL as an outcome, univariate and multivariable regressions were fitted to examine the combined effect of the health behaviours on the HRQoL outcomes.



2.6. Ethical approval

The present study, including the data collection was approved the Human Research Ethics Boards of the Weifang Medical University. Written informed consent to participate in this study was provided by the participants’ legal guardian/next of kin, and students themselves. All methods were performed in accordance with the relevant guidelines and regulations.




3. Results

Table 1 shows the frequency distribution of socio-demographic characteristics, and health behaviours of the junior high school students. Amongst 783 students, 54.5% were girls, 61.0% were in junior grade level. Approximately half of students (47.1%) engaged in MVPA ≥ 2 times a week and had sleep time less than 7 h a day (47.3%), respectively. Students who reported spending 2 h or more a day on using a cellphone and a computer accounted for 33.6% and 17.6%, respectively. Never or almost never eating breakfast was reported amongst 14.8% of students.



TABLE 1 Frequency distributions of socio-demographic characteristics, health behaviours of the junior high school students.
[image: Table1]

The prevalence of students who reported having ‘some or a lot of problems’ on the EQ-5D-Y dimensions was 5.9%, 5.2%, 12.4%, 26.4%, and 37.7% for ‘walking’, ‘looking after self’, ‘doing usual activities’, ‘having pain or discomfort’, and ‘feeling worried, sad or unhappy’. The mean VAS score was 82.0 (standard deviation, SD:18.6).

Table 2 presents the prevalence of problems in the EQ-5D-Y dimensions and the mean VAS score by the health behaviour and socio-demographic characteristics. Students who spent more time on using a computer or a cellphone (≥2 h/day) had a higher prevalence of health problems on ‘walking’, ‘looking after self’, and ‘doing usual activities’ in the EQ-5D-Y than students who spent less time on the sedentary behaviours (<2 h/day). In addition, using a cellphone is significantly associated with a higher prevalence of poor health problems on ‘having pain or discomfort’. Students who engaged in lower level of physical activity (MVPA < 2 times a week) had more poor health problems in three EQ-5D-Y dimensions: looking after self, having pain or discomfort and feeling worried, sad or unhappy than students who were physically active. Students who had shorter sleep time (<7 h/day) or a breakfast skipping reported more health problems in the EQ-5D-Y dimensions of ‘having pain or discomfort’ and ‘feeling worried, sad or unhappy’ than students who had longer sleep time (≥7 h/day) and ate breakfast every day. The prevalence of having some or a lot of problems in the ‘feeling worried, sad or unhappy’ dimension by the health behaviours is displayed in Figure 1.



TABLE 2 Prevalence of problems in the EQ-5D-Y dimensions and mean VAS score by health behaviours and socio-demographic characteristics amongst junior high school students.
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FIGURE 1
 Prevalence of having some and a lot of problems in the EQ-5D-Y dimension of feeling worried, sad or unhappy by the health behaviours. MVPA, moderate and vigorous physical activity; PC, using a computer; d, day.


Students who were inactive, used a cellphone more often, spent less time on sleep and skipped a breakfast had a lower VAS score (p < 0.05) relative to their reference peers. Students who had combined unhealthy behaviours on two, three and more behaviours (compared with 0-1unhealthy behaviour) had a higher prevalence of poor health problems on all five dimensions of the EQ-5D-Y, and a lower VAS score. Female students had a higher prevalence of health problems in the ‘feeling worried, sad or unhappy’, and a lower VAS score than male peers. Students in the senior grade level were affected by more health problems in ‘having pain or discomfort’ relative to students in the junior grade level. However, senior grade level students had a lower prevalence of health problems in ‘walking’ and ‘looking after self’ than junior grade level students. Higher level of parental education was associated with a lower prevalence of health problems in ‘looking after self’ amongst students. The mean VAS scores by the health behaviour variables are presented in Figure 2.

[image: Figure 2]

FIGURE 2
 Mean VAS scores by the health behaviours. MVPA, moderate and vigorous physical activity; PC, using a computer; d, day.


Table 3 shows the multivariable regression results for the association between health behaviours and HRQoL. Of 783 students, 17 students had missing responses to sleep time, resulting in 766 observations available in the multivariable regression analysis. After adjusting for the effect of sociodemographic and other health behaviour variables in the table, using a computer significantly affected three of the EQ-5D-Y dimensions: walking, looking after self and doing usual activities. Low MVPA was significantly associated with problems in ‘feeling worried, sad or unhappy’ (OR = 1.51, 95% CI 1.05, 2.17). Students who had sleep time < 7 h/day and skipped a breakfast were more likely to report some or a lot of problems in ‘having pain or discomfort’ and ‘feeling worried, sad or unhappy’. Regarding VAS score, low MVPA level, shorter sleep time and skipping a breakfast, respectively, correlates with a lower VAS score. Girls were more likely to feel worried, sad or unhappy than boys (OR = 1.44, 95% CI 1.04, 1.98). Students in higher grade level were more likely to experience pain or discomfort (OR = 1.65, 95% CI 1.15, 2.38).



TABLE 3 Multivariable logistic and linear regression results for the association between health behaviours and the EQ-5D-Y dimensions and VAS score amongst junior high school students.
[image: Table3]

Table 4 presents the multivariable regression results for the combined effects of multiple health behaviours (combination of MVPA, using a computer and a cellphone, sleep time and breakfast eating) and HRQoL. Compared to the reference group with relatively healthy level for the combined behaviours, students who reported the unhealthy level on three or more behaviours had a higher likelihood of experiencing lower HRQoL on all the five dimensions and the VAS score of the EQ-5D-Y. Students who responded to the poor health level on two behaviours were more likely to have lower HRQoL on all the dimensions and the VAS score except for the dimension looking after self. A dose–response relationship between the exposure level of the combined HBs and HRQoL outcomes was observed on all the EQ-5D-Y dimensions and the VAS score. For example, the VAS score of students with unhealthy behaviours of three and more was 6.34 points lower than students with two unhealthy behaviours, and 10.7 points lower than students with healthier behaviours (Table 4).



TABLE 4 Multivariable logistic and linear regression results for the association between the combined health behaviours and the EQ-5D-Y dimension and VAS score amongst junior high school students.
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4. Discussion

The present study reveals that using a computer or a cellphone, physical activity, sleep duration and breakfast eating are associated with HRQoL in junior high school students. Students who were physically inactive, engaged in a higher level of sedentary behaviour, had shorter sleep time, and/or a higher frequency of skipping breakfast had a lower HRQoL. The associations are independent of the effect of students’ gender, grade level and parental education. This study also finds that the combined unhealthy levels of the health behaviours are associated with lower HRQoL. The dose–response relationship observed between the joint health behaviours and HRQoL suggests that a synergistic effect of multiple behaviours on HRQoL may exist amongst students.

Adolescence is an important period to establish healthy lifestyle behaviours, and it is also a period to be affected by various health problems such as poor mental health and well-being (18). Considering that adolescents’ health behaviours can persist into adulthood (19), investigations of the impact of health behaviours on HRQoL is crucial in informing public health intervention programmes amongst the young population. This study found that junior high school students who were physically active had significantly better HRQoL (VAS) scores, and a lower likelihood of feeling worried, sad or unhappy than those students who were physically inactive. This is consistent with other studies in other countries (20–23) showing that PA is related to mental health aspect of HRQoL. Similarly, the associations between increased screen time behaviours (using a computer or a cellphone) and poorer HRQoL observed in the present study are in line with other studies amongst school-age children and adolescents (20, 22, 24, 25).

To the best of our knowledge, the present study is the first to reveal the associations of sedentary behaviour, physical activity, eating breakfast and sleep time simultaneously with HRQoL amongst junior high school students in China. The study observed that students with skipping breakfast, and shorter sleep time were more likely to have poor HRQoL, including VAS score and two major domains (having pain or discomfort, and feeling worried, sad or unhappy) of the EQ-5D-Y. The finding for skipping breakfast is consistent with few other studies in Japan showing that children and adolescents who ate breakfast seldom or never had a higher odds of experiencing poor HRQoL than their peers who ate breakfast often or every day (6, 26). The association of skipping breakfast with poor HRQoL in the mental health domain, ‘feeling worried, sad or unhappy’ is in accordance with some previous studies reporting that breakfast skipping correlated with increased mental and psychological health problems (27–30). In line with previous literature (5, 7, 31–33), the results in this study showed that insufficient sleep time was related to lower HRQoL compared to longer sleep time (≥7 h/day), further highlighting the importance of better sleep duration for HRQoL in students. Notably, our observation that a lack of sleep is related to ‘feeling worried, sad or unhappy’ in the EQ-5D-Y amongst students coincides with other studies showing that poor sleep is associated with more mental health problems (24, 34, 35).

The present study contributes to the related research by revealing the correlations of a combination of certain health behaviours with HRQoL amongst junior high school students. Whilst an increasing studies have emerged over the past decade to examine the combination effect of multiple types of health behaviours such as physical activity, sedentary behaviour, sleep and/or diet on other health indicators (e.g., obesity, adiposity, cardiometabolic disorders, school academic performance, and mental health) amongst children and youth (8, 9, 34, 36), very few studies have investigated the effect of adhering to several modifiable health behaviours on HRQoL in the general populations of children and adolescents. We have found only two studies that evaluated the combined effect of these behaviours (physical activity, sedentary behaviour, sleep and diet) on HRQoL amongst adolescents (4, 31). A study in Spain found that adolescents adhering to two or more healthy levels of the behaviours (physical activity, Mediterranean diet, sleep quality, sleep duration and screen time) had higher HRQoL compared with adolescents with unhealthy levels of the behaviours (i.e., healthy lifestyle index score = 0) (31). Another study observed that Portuguese adolescents who achieved more healthy lifestyle behaviours (i.e., healthy lifestyle composite score = 6) amongst six health-related behaviours (physical activity, screen time, sleep duration, daily fruit and vegetable consumption, drinking alcohol, and smoking) had higher HRQoL relative to those who achieved less than six healthy behaviours (4). The observation in this study that adolescents who had the unhealthy level of behaviours ≥2 showed lower HRQoL compared to those with no or only one of the poor behaviours is consistent with the previous studies (4, 31). This study supports the prior research finding that the combined health-related behaviours may pose a greater impact on HRQoL than single behaviour (4, 10, 31). The present study filled the gap in the literature by investigating a cumulative effect of multiple health behaviours on HRQoL amongst junior high school students in China. It is also worth to mention that the present study analysed HRQoL outcomes, including both the overall QoL (VAS score) and HRQoL in the EQ-5D-Y dimensions, and examined the effects of both single and multifaceted health-related behaviours. Therefore, the findings in this study contributes to the literature by providing relatively a comprehensive view of the relationships between health behaviours and HRQoL amongst adolescents.

Regarding the effects of socio-demographic factors on HRQoL, the present study found a significant association between gender, grade level and HRQoL in students. The findings that girls were more likely than boys to feel worry, sad or unhappy, and senior students were more likely than junior students to show pain and discomfort problems are consistent with previous studies (37, 38) showing that girls and older students tend to have lower HRQoL relative to boys and younger students. The association between parental education and HRQoL in children and appears more inconsistent. Some studies found a significant association between parental education and HRQoL in adolescents (38), whilst other studies did not observe a significant association (31). Our finding is consistent with the later in that we did not find a significant association between parental education and HRQoL amongst students in the adjusted regression model. Future research is needed to better elucidate the relationship between parents’ educational attainment and HRQoL amongst junior high school students. Particularly, future studies that expand investigations amongst junior high school students in other regions of China and other countries with various socio-economic and cultural background will help provide better insights on the relationship of socio-economic factors with HRQoL.

The feasibility, reliability and validity of the EQ-5D-Y have been tested amongst children and youth in more than 15 countries (12). However, as the EQ-5D-Y is relatively a new HRQoL measure, very few studies have applied the EQ-5D-Y in HRQoL assessment amongst children and adolescents in China (12). The present study supports the feasibility, reliability and validity of the EQ-5D-Y amongst Chinese junior high school students. Of the 783 students, there is only one student with missing value in the dimension of ‘feeling worried, sad or unhappy’, confirming its feasibility. The Cronbach’s alpha is 0.70 in this study, showing a good reliability. The pattern of prevalence of problems in the five dimensions (e.g., higher prevalence of problems in the last two dimensions and lower prevalence of problems in the first, second and third dimensions) is similar to other studies in China and other countries like European countries (i.e., Germany, Spain, Sweden), Canada, South Africa, etc. (12–15, 39), and within the expectation, suggesting the validity of the EQ-5D-Y. The differences in the HRQoL across groups by the health behaviour and socio-demographic variables also support the discriminant validity of the EQ-5D-Y in Chinese adolescents.

One strength of the present study is that we analysed the associations between health behaviours and HRQoL with respect of both individual and combined behaviours. Another strength is that the current study used validated questionnaires to assess health behaviours and HRQoL. HRQoL was measured by the EQ-5D-Y, hence, facilitating the comparison of the present study findings with other prior studies using the same HRQoL measure. Additionally, multivariable regression analyses were used to adjust the potential confounding effects of socio-demographic factors of students, thus the association between health behaviours and HRQoL can be considered independent of the effect of students’ gender, grade level and parental education.

Limitations of the study should also be clarified. The observed associations of health behaviours with HRQoL could not be inferred as causality due to the cross-sectional study design. Future research is needed to conduct prospective studies that will help address a prospective relationship between the health behaviour and HRQoL in children and youth. Measurements of health behaviours relied on students’ self-report although questions have been previously validated, hence the findings may be prone to error or bias. The use of objective measures of physical activity (e.g., pedometers) and screen time behaviour (e.g., screen use monitor) would help to make more accurate assessments of these behaviours. However, the use of objective measures may present challenges in financial and human resources’ allocation in large-sample studies. Although the present study analysed five important health behaviours, there may be other health behaviours (e.g., eating fast food) that could impact HRQoL of students. Future research is needed to examine the associations of unmeasured health behaviours in this study with HRQoL. Additionally, the survey was conducted amongst junior high school students in one city in the province, thus the findings in this study are limited to generalise to junior high school students in other areas in China.

The findings in the present study have important implications in public health policy and population health research for improving health behaviours and health amongst children and youth. Public health policymakers, school educators, parents and caregivers of students are encouraged to understand the importance of promoting healthy lifestyle behaviours amongst children and adolescents, and do their best to improve health behaviours of the younger population. Public health strategies should place a priority on those subgroups with poor health behaviours, and target promoting these behaviours together rather than consider them separately. Previous studies suggest that school-health intervention programmes that adopt a comprehensive school health promotion approach incorporating promoting nutrition and diet quality, physical activity and sleep quality, and reducing sedentary behaviours simultaneously may produce more positive effects on health outcomes of children and adolescents (40, 41). According to World Health Organization’s (WHO’s) Health Promoting Schools (HPS) framework (42), school health programmes are needed to implement both at schools and at communities and homes, and target students, their parents and school teachers for the purpose of enhancing HRQoL amongst students. For public health researchers, future research is required to conduct more longitudinal and experimental studies in various socio-economic and cultural contexts to better inform a causal role of the health behaviours for HRQoL of students.



5. Conclusion

The present study reveals that sleep time, breakfast eating, physical activity and sedentary behaviour are related to HRQoL amongst junior high school students. Both individual behaviour and their joint behaviours are significantly related to HRQoL amongst students. A dose–response relationship was found in the associations between the health behaviours and HRQoL. The findings suggest that school-based programmes that target promoting these health behaviours amongst adolescents may help to enhance their health and HRQoL. School health programmes that focus on multiple health behaviours simultaneously may be more effective in the improvement of students’ physical and mental health, psycho-social functioning and well-being than targeting single behaviour. Further research using prospective designs, such as cohort studies and school health intervention studies amongst children and adolescents in different cultural, socio-demographic and socio-economic settings, is needed to better understand the relationship between health behaviours and HRQoL amongst children and adolescents.
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Variable Walking  Looking after  Doingusual  Having pain or Feeling VAS score
self activities discomfort worried, sad
or unhappy

OR(95%Cl)  OR(95%Cl) OR (95% CI) OR (95% CI) OR (95% CI)  Coefficient (95%
Cl)

Using a computer

>2h/day 7.31(2.72, 19.65) 8.08 (2.70, 24.20) 3.17 (1.66, 6.08) 1.08 (0,65, 1.79) 1.26 (0.79, 2.02) =128 (=5.11,2.56)
Usinga cellphone

2>2h/day 0.57 (0.20, 1.57) 0.44(0.14,1.37) 0.80 (0.43, 1.48) 1.33(0.88, 2.02) 0.92(0.63, 1.36) 0.23 (=2.90, 3.36)
MVPA

Once a week 1.61(0.62,4.20) 1.43(0.48,4.21) 1.13 (0,60, 2.12) 0.90 (056, 1.42) 1.15(0.77, 1.72) —3.02(~6.26,0.23)
Never or once a

saonihi 145 (0.60, 3.49) 179 (0.67,4.75) 139 (0.80, 2.42) 1.30(0.87, 1.93) 1.51(1.05,2.17) —4.79 (=7.79, =1.79)
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Eating breakfast

Eating often 1.68(0.72,3.94) 1.25(0.48,3.23) 1.19(0.69, 2.04) 1.50 (1.01,2.23) 1.29(0.91, 1.83) —3.63 (—6.53, —0.74)
Never oralmost 1.77 (0.63,5.03) 1.72(0.53,5.61) 117 (059, 2.32) 2.16(1.35, 3.44) 1.95 (1.25, 3.04) —8.60 (—12.33, —4.87)
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Gender

Girls vs. boys 0.48 (0.21, 1.12) 0.40 (0.15, 1.08) 0.83 (0.50, 1.38) 1.19(0.83, 1.69) 1.44 (1.04, 1.98) =093 (=3.55, 1.70)
Grade level

Senior (grade 3 and
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Bold numbers indicate a statistically significance (p<0.05). The reference group for the variables: MVPA: > 2 times a week; using a computer/cellphone: < 2h/day; sleep time: > 7 h/days eating.
breakfast: eating every day; grade level: junior (grade 1 and 2); parental education: junior high school or less. NA, not applicable.
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self activities discomfort worried, sad
or unhappy

OR (95% CI) OR (95% ClI) OR (95% CI) OR (95% CI) OR (95% CI)  Coefficient (95%
Cl)

Number of health behaviours with the unhealthy level response
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Grade level
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an
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University/college
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Variable Frequency Percentag

Using a computer

<2hiday 615 824
>2h/day 138 176
Usinga cellphone

<2hiday 520 664
>2h/day 263 36
MVPA

22 times a /week 369 47.1
Onceaweek 179 29
Never or once a month 25 300
Eating breakfast

Eating everyday 441 563
Eating often 26 289
Never or almost never 148
eating e

Sleep time

>7h/day 404 527
<7hiday 362 473

Number of health behaviours with the unhealthy level response

0-1 380 496
2 218 285
23 168 219
Gender

Girls 427 545
Boys 356 455
Grade level

Junior (grade 1 and 2) 478 610
Senior (grade 3 and 4) 305 390

Parents’ education

Junior high school or 202
® 158
less
High school 398 508
University/college or 290
27
higher

MVPA, moderate and vigorous physical activity.
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Variable The EQ-5D-Y dimensions (percentage of students reporting some or a lot of VAS score

problems)
Walking Looking after Doing usual Having pain or Feeling Mean (95%
self activities discomfort worried, sad or [e)]
unhappy

Usinga computer P <0.001 P <0.001 P <0.001 P=0337 P=0339 P=0250
<2hiday 40 37 102 257 370 824 (81.0,83.9)
>2h/day 145 123 25 297 413 80.4(77.2,83.7)
Usinga cellphone P <0.001 P <0.001 P=0.002 P=0.005 P=0.170 P=0.042
<2h/day 37 31 98 233 360 83.0(815,84.6)
>2h/day 103 95 175 327 411 80.2(77.8,826)
MVPA P=0058 P=0065 P=0.016 P <0.001 P <0.001
22 times a week 38 30 95 238 310 85.2(83.6,86.9)
Onceaweek 84 78 145 251 39.1 80.8 (75,1, 83.4)
Never or once a month 72 61 153 n2 472 78.1(75.4, 80.8)
Sleep time P=0078 P=0740 P=0321 P<0.001 P <0.001 P <0.001
>7h/day 30 34 94 183 273 86.6(85.2,88.0)
<7hiday 55 30 16 320 464 78.2(76.0,80.3)
Eating breakfast P=0815 P=0980 P=0.001 P <0.001 P <0.001
Eating every day 54 57 122 22 329 847 (83.1,86.3)
Eating often 62 44 124 279 394 80.8(75.4,83.2)
Never or almost never o 52 129 397 530 74.4(705,78.4)
eating
Number of combined
unhealthy level of P <0.001 P=0.002 P<0.001 P<0.001 P <0.001
behaviours
0-1 13 18 66 182 282 6.9 (85.4,88.3)
2 51 32 138 275 385 80.3(77.6,83.0)
23 95 66 149 363 518 760 (72.8,79.2)
Gender P=0134 P=0069 P=0372 P=0076 P=0.029
Girls 45 37 n2 205 442 80.5(78.4,826)
Boys 70 66 134 29 323 83.4(817,85.1)
Grade level P=0.031 P=0.009 P=0.400 P=0011 P=0694
Junior (grade 1 and 2) 73 69 132 02 371 819.(80.1,83.7)
Senior (grade 3 and 4) 36 26 12 315 387 824 (80.6,84.2)
Parents’ education P=0201 P=0.002 P=0076 P=0795 P=0318 P=0528
Junior high school or 89 89 165 27 348 80.6(77.2,83.9)
less
High school 50 50 128 274 403 82.4(80.6,54.2)
University/College or 53 31 88 260 352 82.5(80.4,84.7)
higher

A bold p-value indicates a statistical significance (p<0.05) between groups of the variables. MVPA, moderate and vigorous physical activity.
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