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Abstract

:

Adolescent mental health is an urgent global public health issue and is affected by household, school, and community environments. However, few studies, and none in Japan, have used applied ecological models to identify environmental factors that affect adolescent mental health. This study aimed to examine an applied ecological model of sequential association between household, school, and community environmental factors and their effects on adolescent mental health in Japan (ECO-AM model). This was a secondary analysis of data from the 2013 Japanese Comprehensive Survey of Living Conditions. Participants were 893 adolescents aged 12–14 years and their household heads living in Japan. Data for 728 adolescents were analyzed after excluding participants with missing values (valid response rate: 81.5%). Screening using the six-item Kessler Psychological Distress Scale demonstrated that 33.8% of adolescents had mood and anxiety disorders. Covariance structure analysis yielded a model with strong goodness-of-fit that described associations between mood and anxiety disorder and vitality, and household, school and community environments. The explanatory variables accounted for 36% of mood and anxiety disorder scores. The study emphasizes the importance of the relationship between different environments and suggests that a better understanding of environmental factors would help support adolescent mental health.
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1. Introduction


Mental health in adolescents is an urgent global public health issue. Mental health problems affect 10–20% of children and adolescents worldwide [1]. The World Health Organization [2] has defined mental health as “a state of well-being in which the individual realizes his or her own abilities, can cope with the normal stresses of life, can work productively and fruitfully” (p. 47). The consequences of not addressing adolescent mental health problems extend into adulthood, impairing both physical and mental health and limiting opportunities to lead a fulfilling adult life. Promoting psychological well-being and protecting adolescents from adverse experiences that may affect their potential to thrive are therefore essential for both adolescent well-being and adult physical and mental health [3]. Hale and Viner [4] studied a representative sample of adolescents in England. They found that adolescent health strongly predicts academic attainment and unemployment, even after controlling for childhood attainment, adult health, and sociodemographic factors, through mediators that include social exclusion, school behavior, truancy, substance use, and long-term absence. Adolescent mental health problems are also associated with suicidal behavior [5,6] and use of substances, such as cannabis and tobacco [4,7,8]. Half of adult patients with mental health disorders had an onset age of under 15 years [9,10] but most mental health problems in adolescents are undetected and untreated [3]. Preventing mental health difficulties and promoting mental health are two of the most important issues in adolescent health. However, research on mental health in adolescence is more limited in Asia than in Western countries. Most studies among Japanese adolescents have used school-based sampling [11,12], which limits their generalizability.



Mood and anxiety disorders are a leading cause of illness and disability among adolescents [3]. Hyakutake et al. [11] and Ojio et al. [12] showed that 20–30% of adolescents experience psychological distress. In Japan, approximately 14,000 adolescents have mood disorders, neuroses, stress-related disorder, or somatoform disorders, including anxiety disorders [13]. Mood and anxiety disorders are common mental health problems and strongly affect adolescent mental and physical well-being. They can lead to problems such as cannabis use [7], smoking [8], and suicidal behavior [5,6]. Studies of adolescent mental health, therefore, need to assess both illness and well-being.



Vitality is another important aspect of adolescent mental health status. Vitality is an individual’s subjective experience of energy and activity [14]. The General Well-Being Index includes vitality [15]. The 36-item Short Form Health Survey (SF-36), a measure of health-related quality of life, includes fatigue as a component of vitality [16]. Health-related quality of life is a multidimensional concept that includes domains related to physical, mental, emotional, and social functioning. One study found that vitality fully mediated the relationship between hope and physical health, social relationships, and environment, and partly mediated the association between hope and psychological health among 101 adult primary care patients [17]. Adolescent vitality can be defined as an expression of physical, mental, emotional, and social functioning. It therefore provides the energy for daily activities, including schoolwork, club activities, lessons, and play [18]. Headache has been reported as a factor related to physical and social functioning and quality of life in adolescents [19,20]. Chronic daily headaches are associated with a substantial reduction in quality of life, particularly physical functioning, bodily pain, vitality, and social functioning domains, among the general population [19]. Bohman et al. [20] demonstrated that somatic symptoms, such as headache and tiredness, are common in adolescent depression. Waza et al. [21] found a strong correlation between vitality and depression in a sample of 660 Swedish young people aged 14–20 years. Several studies [20,21,22,23] suggest that mood and anxiety disorders and vitality are important aspects of mental health status in adolescence. King et al. [23] studied a national sample of 21,993 grade 6–10 students in Canada and emphasized that mental health status can be fully determined with two dimensions: subjective well-being and psychopathology. They also suggested that people need good mental health to function well, including realizing their abilities, working productively, and maintaining healthy relationships [23]. Adolescent mental health assessment should, therefore, examine both mental illness and vitality as components of well-being.



In recent years, educational programs to promote mental health have focused on enhancing the abilities (e.g., help-seeking, problem-solving ability, and coping) of individual adolescents, and have become widespread worldwide. However, some studies have indicated that these educational programs have small effects [24] or are not effective [25]. Previous studies of environmental factors also suggest a need to clarify the background factors (e.g., sociodemographic and environmental factors) associated with support to improve mental health [26,27]. However, these studies only investigated high school students and adults and did not fully assess the influence of the household environment, which is important for adolescents. To promote adolescent mental health, it is, therefore, important to nurture individual abilities, such as help seeking, problem solving, and coping, and also to improve adolescents’ environments, including households, schools, and communities [28].



Bronfenbrenner’s most recent ecological theory [29] posits that relationships between developmental environments and the dynamics that occur within them are fundamental in understanding the influences on adolescent mental health. A central tenet of this theory is that individual development is affected by the ongoing qualities of adolescents’ social settings and the interactions between settings in the developmental environment (e.g., the head of the household, family, friends, schools, and community) [30,31]. The investigation of mental health in adolescents must focus on mental illness and vitality—a component of well-being [23]—because mood and anxiety disorders and vitality are related [20,21], Therefore, in this study, adolescent mental health was assessed by the primary outcome of mood and anxiety disorders and the secondary outcome of vitality.



It is important to consider environmental factors in adolescence within a comprehensive framework of family, school, and community environments. Piko et al. [32] found that socioeconomic status (SES), parental support, and optimism are directly and indirectly associated with depression in high school students (aged 14–20 years) in Hungary. They highlighted the need to consider both socioeconomic differences in social networks and levels of optimism in depression prevention and treatment. However, previous studies [31,33] were conducted within the school environment rather than within a comprehensive framework of household, school, and community environments. These previous studies [32,33] measured indicators of SES, such as income, but did not examine other important aspects of the household environment, such as mood and anxiety disorders in the head of the household. More research is needed to evaluate the complex interactions between variables that moderate and mediate the association between low SES and negative adolescent outcomes. An ecological model is needed to explore the complex effects of the interactions between household, school, and community environmental factors on adolescent mental health.



The household environment is an important predictor of adolescent mental health [34,35,36,37,38]. Parental mental illness negatively affects the mental health of adolescents both genetically and environmentally [34]. Single parenting [35,36], parental attachment [39] and low SES [23,37,38] are also all risk factors for mood and anxiety disorders in adolescence. In a study of adolescents (15–17 years old) in Korea, Lee, and Kwon [35] demonstrated that adolescents who lived with a single parent or a non-parental guardian were more likely to be depressed than those living with both parents. Muzi et al. [39] demonstrated that more positive peer attachment mediated 61% of the effect of the parental secure attachment on withdrawal/depression, revealing an indirect effect of parental attachment on withdrawal through peer attachment. King et al. [23] found that mentally healthy young people were most likely to live with both parents and report their family as being wealthy among a national sample of 21,993 grade 6–10 students in Canada. Depression prevalence is positively associated with parental unemployment and living in family structures other than with parents [37]. In addition, in a study of adolescents (12–15 years old) in Japan, Hyakutake et al. [11] demonstrated that having a parent with depressive symptoms was significantly associated with students’ depressive symptoms.



The school and community environments are important predictors of adolescent mental health [38,40,41]. Support resources, such as family, friends, and teachers [23,38,40,41], school climate [28,31], community safety [33], and high regional suicide rates [35] are related to adolescent mental health. A systematic review showed that adolescents, aged 10–19 living in low SES homes and communities, have a greater risk of experiencing negative psychosocial outcomes through effects on parental depression, parental conflict, negative parenting, and adolescent ability to cope [28]. A cross-sectional study demonstrated that adolescents, aged 15 years from disadvantaged backgrounds, who reported strong connections to their parent, school, and neighborhood, were more likely to report fewer depressive symptoms. Parent and school connectedness were also significantly related to teen anxiety [41].



We constructed a sequential relationship model of mental health and hypothesized that household environment would be the primary latent factor and the school and community environment the secondary latent factor. This was based on the results of our previous study that indicated a need to clarify the background factors (e.g., sociodemographic and environmental factors) associated with support to improve mental health [26,27]. We predicted that the household environment, as part of the basic nurturing environment (which influences adolescents’ knowledge, attitudes, and skills), would affect adolescent mental health. We also predicted that the school and community environment, as part of the socialization environment (which forms adolescent experiences and relationships with friends, teachers, and the community), would affect adolescent mental health. To examine the primary latent factor of household environment, we assessed several household SES variables, including single parent household, household head in employment, household head with low levels of education, and equivalent household expenditure. We also assessed the psychosocial indicator of whether the household head had mood and anxiety disorders. To examine the secondary latent factor of the school and community environment, we assessed the following observed variables: family support, friend support, and teacher support. Household environment was defined as the environment with respect to parents. We also included family support as part of the school/community environment, because families include siblings (at school) and grandparents and relatives (beyond the household, in the community). Figure 1 shows the conceptual model that was developed for this study. The objective was to examine an applied ecological model of the effects of the sequential association between household, school, and community environmental factors on adolescent mental health in Japan (ECO-AM model).




2. Materials and Methods


2.1. Study Design


This was an observational, cross-sectional study that used data from the Comprehensive Survey of Living Conditions (CSLC) conducted by the Japanese Ministry of Health, Labour and Welfare [42]. The purpose of the CSLC is to evaluate the basic living conditions of residents in Japan (e.g., health, medical care, welfare, pensions, and income) and to obtain data useful for planning national policies on health, labor, and welfare. The CSLC started in 1986, and a large-scale survey has been conducted every three years since. This study used data from the most recent survey (2013) to conduct secondary analysis. Permission to use these data under the 1947 Statistics Act was obtained from the Japanese Ministry of Health, Labour and Welfare.




2.2. Study Participants


Participants were adolescents aged 12–14 years (n = 2831) and their household heads, whose data were drawn from the CSLC dataset (n = 97,345). The CSLC participants are randomly selected from the 5530 National Census districts of Japan, covering approximately 300,000 households. The study target participants were 893 adolescents aged 12–14 years who answered “Yes” to the single question “Do you currently have any worries or stresses?”. Data for 728 of the 893 adolescents and their household heads (valid response rate: 81.5%) were analyzed after excluding participants with missing data values (n = 165). Figure 2 is a flowchart showing the participant selection process.




2.3. Measures


2.3.1. Mental Health


The Japanese version of the six-item Kessler Psychological Distress Scale (K6) [43] was used to assess mood and anxiety disorders in adolescents and their household heads. The K6 measures how frequently participants have experienced symptoms of psychological distress during the previous month. The six questions are rated on a five-point Likert-type scale: 0 = none of the time, 1 = a little of the time, 2 = some of the time, 3 = most of the time, and 4 = all the time. Higher total scores indicate a high likelihood of mood and anxiety disorders. Previous studies [43,44,45,46] have defined K6 scores of 5–12 as indicating moderate disorder and K6 scores of ≥13 as indicating severe disorder. The CSLC does not include a measure of vitality. Therefore, we used the presence of several somatic symptoms (e.g., fatigue, headache, and irritability) to assess the vitality associated with mood and anxiety disorders. The presence of each symptom was indicated by a score of 1 and its absence by 0.




2.3.2. Household Environment


To examine household environment, we measured household structure, employment status of the household head, educational attainment of the household head, equivalent household expenditure, and mood and anxiety disorders of the household head. The household structure included categories as follows: a couple and unmarried children only, three-generation household, single parent and unmarried children only, and other households, such as siblings only or uncles or aunts and children. Previous studies indicate a relationship between mental health and household structure among adolescents. Household structure was therefore categorized as single parent and unmarried children only (scored as 1) or the other three categories (scored as 0). Single parent and unmarried children refers to one parent living in the household with children who have not yet left home to start families of their own. In Japan, such families accounted for just 6.4% of all families in 2019. This is because in Japan, divorce rates are relatively low and children usually leave home as soon as they have completed schooling. The employment status of the household head was categorized as employed (1) or not employed (0). Educational attainment of the household head included categories such as primary or junior high school, completion of high school, vocational school, 2-year college/technical college, university, or graduate school. Education was categorized as primary or junior high school (1) or higher (the other five items) (0). In the context of the compulsory education system in Japan, this indicated low (1) or high (0) levels of education. Equivalent household expenditure was calculated by dividing household expenditure per month by the square root of the household size [47]. Household expenditure was the amount of expenditure during May of the survey year.




2.3.3. School and Community Environment


To examine the school and community environment, we measured who the adolescents consulted about their worries and stress. We used this because it was the only question that included content about school and community, i.e., mentioning teachers and friends. Participants were asked, “To whom do you talk about your problems and stress? (Multiple answers permitted)”. Those who consulted family members were considered to have family support, categorized as Yes (1). Alternatively, no family support was indicated by No (0). Those who consulted friends/acquaintances were considered to have the “support of friends” as Yes (1) or No (0), and those who consulted school teachers were considered to have the “support of teachers” as Yes (1) or No (0). Adolescents who used the counseling services of public institutions, received counseling from a doctor at a hospital or clinic, or consulted someone other than the above were considered to have “other support” as Yes (1) or No (0). Adolescents who responded, “I would like to consult someone but have nobody to ask” or “I would like to consult someone but do not know where to go” were considered to have “no social support”. We classified responses to each category as Yes (1) or No (0).




2.3.4. Demographic Variables


The gender of adolescents was classified as boy (1) or girl (2). Household size was classified as 2, 3, 4, 5, or ≥6 people.





2.4. Statistical Analysis


First, the simple questionnaire item totals for each component of the conceptual model (ECO-AM model; Figure 1) and the demographic variables were calculated. Items scored by less than 5% of respondents (n = 728), such as “no social support” and “stomachache”, were excluded from the analysis to ensure representativeness. Next, Spearman’s correlations among the variables were used as the basis for modeling using the covariance structure analysis. Structural Equation Modeling (SEM) with maximum likelihood was used to identify the optimal model by ascertaining the path directions and standardized estimates of each path, and by calculating the comparative fit index (CFI) and root mean square error of approximation (RMSEA) of the whole model. As a sub-analysis, the CFI and RMSEA for all latent variables (except vitality) were calculated. The CFI and RMSEA could not be calculated for vitality because it contained a small number of observed variables. The criteria used to determine the goodness-of-fit index (GFI) for the whole model was a CFI of ≥0.80 and an RMSEA of ≤0.05. RMSEA values are classified into four categories: close fit (0.00–0.05), fair fit (0.05–0.08), mediocre fit (0.08–0.10), and poor fit (>0.10). In each case, a significance threshold of p = 0.10 was set. We used IBM SPSS v.28.0 for Windows (SPSS Japan Inc., Tokyo, Japan) and IBM SPSS Amos v.28.0 (SPSS Japan Inc., Tokyo, Japan) for statistical analysis.




2.5. Ethical Considerations


De-identified individual-level CSLC data are available for scientific research upon approval by the Ministry of Health, Labour and Welfare through application procedures under the 1947 Statistics Act, Japan (approval no. 20007010101-25A1; Dr. E. Tadaka). This study was conducted with the approval of the institutional review board of the Medical Department of Yokohama City University (approval no. A210200001).





3. Results


The demographic and household environmental variables are shown in Table 1. Overall, 55.9% (n = 407) of the adolescents were girls, 42.6% (n = 310) lived in four-person households, and 91.8% (n = 668) lived in households with employed household heads. The average equivalent household expenditure was 137,000 (SD = 67,000) yen. Household heads had an average K6 total score of 3.8 (SD = 4.4) for mood and anxiety disorders. The school and community environmental variables are shown in Table 2. In total, 66.2% (n = 482) of the adolescents had family support, 54.9% (n = 400) had support from friends, 13.0% (n = 95) had support from teachers, and 4.3% (n = 31) had no social support. Figure 3 shows the adolescents’ K6 scores. The average K6 total score for adolescent mood and anxiety disorders was 3.7 (SD = 4.3). Overall, 33.8% of the adolescents had mood and anxiety disorders. A total of 5.8% (n = 42) of the adolescents had headaches, and 5.6% (n = 41) had fatigue.



We examined the correlations between adolescent mood and anxiety disorders and the other variables in the hypothetical model (Table 3). There was no significant gender difference in mood and anxiety disorders (r = −0.03, p = 0.42). Latent variables were determined by the following procedure. First, we excluded somatic symptoms without “headache” and “fatigue” from the analysis because less than 5% of respondents indicated such difficulties. Then, we defined the latent variable “vitality” using two variables because fatigue (p < 0.001) and headache (p < 0.001) had slightly stronger significant correlations with adolescent mood and anxiety disorders than the other variables.



Second, household head being employed (p = 0.05) and household head having mood and anxiety disorders (p < 0.001) were significantly correlated with adolescent mood and anxiety disorders, and single parent household (p = 0.048) was significantly correlated with fatigue. We therefore defined the latent variable household environment using these three observed variables (household head employed, household head mood and anxiety disorders, and single parent household) because they were significantly correlated with adolescent mood and anxiety disorders and vitality. Household head having low levels of education and equivalent household expenditure were not significantly associated with adolescent mood and anxiety disorders. However, we included them in the model on a theoretical basis because of previous study findings [23,38,39].



Third, the latent variable school and community environment was the summed scores of the three observed variables: family member support, friend support, and teacher support. Friend support and teacher support were not significantly associated with adolescent mood and anxiety disorders, but we included them in the model on a theoretical basis, drawing on results from a previous study [23,39].



Finally, on the basis of the ecological model, the household environment was modeled as an influencing factor of school and community environment, which were further modeled as an influencing factor of adolescent mood and anxiety disorders and vitality. Figure 4 shows the model and the test results. The fit indices demonstrated that the model fit the data: GFI = 0.956, adjusted GFI = 0.940, CFI = 0.931, and RMSEA = 0.048. The relationships among the factors support the research hypotheses: household environment had a moderate positive effect on school and community environment (β = 0.52, p = 0.018); school and community environment had a moderate negative effect on mood and anxiety disorders (β = −0.60, p = 0.005); and mood and anxiety disorders had a weak positive effect on vitality (β = 0.30, p < 0.001). However, the associations were not significant between household environment and either the household head having low levels of education (β = −0.03, p = 0.518) or equivalent household expenditure (β = 0.04, p = 0.378). School and community environment and teacher support were also not significantly associated (β = 0.08, p = 0.189). The model explained 27% of the variance in school and community environment, 36% of the variance in mood and anxiety disorders, and 9% of the variance in vitality. The fit indices of each latent variable were household environment: CFI = 1.000, RMSEA = 0.097; school and community environment: CFI = 1.000, RMSEA = 0.100; and mood and anxiety disorders: CFI = 0.978, RMSEA = 0.084.




4. Discussion


The study aim was to examine an applied ecological model of the sequential association between household, school, and community environmental factors and their effects on adolescent mental health in Japan (ECO-AM model). Data analysis yielded a model with a strong GFI that examined the associations of mood and anxiety disorders and vitality with the household environment and school and community environments in adolescents in Japan.



4.1. Model Validity


A unique aspect of this study was the use of data from a large-scale nationwide survey to investigate adolescent mental health. Many studies have examined the mental health of adolescents in Japan, but their findings have limited generalizability because only a few regions and schools have been targeted. To our knowledge, no Japanese studies have used an ecological model to identify inclusive and comprehensive environmental factors associated with adolescent mental health, or have focused on sequential association between the individual and the multilevel environment (household, school, and community environments). There have also been few such studies outside Japan. The studies by Oriol et al. [31] and Rhee et al. [33], which were conducted within the school environment, did not consider the comprehensive framework of the household, school, and community environments. Rhee et al. [33] and Piko et al. [32] measured SES factors such as income, but these studies were not conducted within the inclusive framework of the household environment and did not assess mood and anxiety disorders in household heads. Our model is comprehensive because it focuses on associations between the school, community, and household environments and mood and anxiety disorders and vitality. Our findings therefore provide new information about how the household environment affects the school and community environment, which in turn affects mood and anxiety disorders and vitality in adolescents.



The CSLC is highly representative and uses stratified random sampling of residents across Japan. The valid response rate for this study was high (81.5%). The hypothetical model for this study drew on the results of previous studies. The model (ECO-AM model) showed a strong GFI. We therefore believe that the ECO-AM model is representative of Japanese adolescents who experience worries or stress, and has strong validity from both theoretical and statistical perspectives.




4.2. Japanese Adolescent Mood and Anxiety Disorders and Vitality: Strategies to Improve Mental Health and Related Factors


The model derived from the analysis suggested that adolescents experience fewer mood and anxiety problems if they have a supportive school and community environment. The model also indicated a need to improve household environments for adolescents. The selected variables accounted for 36% of the variance in mood and anxiety disorders, demonstrating the importance of the model variables in predicting mood and anxiety disorders.



This model suggested that a better household environment is associated with greater support from the school and community environment. Conversely, adolescents with a fragile household environment may not receive support from the school and community environment. The individual ability of adolescents to use and leverage the resources of their school and community may play a role in this association. Loon et al. [48] demonstrated that parental mental illness affects adolescent internalizing and externalizing of problems, either directly or indirectly through the family environment. In a systematic review of barriers and facilitators of help-seeking behaviors among adolescents aged 10–19 years, trusted and strong relationships with possible gatekeepers (e.g., teachers and parents) and previous positive help-seeking experience facilitated help-seeking behaviors [49]. Another study found that home life and environment were related to poor mental health, less trust, and passive help-seeking from family doctors among students aged 13–17 years in Northern Ireland [50]. This indicates that adolescents who live in households where the household head has low psychological status (e.g., mood and anxiety disorders), or low SES households (e.g., households with single parents or unemployed household heads) may not make good use of school and community resources [50]. Our findings support these previous studies and suggest that improving adolescents’ household environment can reduce internalizing and externalizing of problems, help adolescents to build trust and strong relationships with their parents, friends, and teachers, and increase positive help-seeking experiences. Better household environments may be associated with greater adolescent ability to use and leverage the resources of their school and community environment, thus improving their mental health. Adolescents, particularly those from vulnerable household environments, may therefore need education to enhance their personal abilities and help them to share their concerns. Our model also showed that low levels of education in the household head and equivalent household expenditure do not necessarily affect the school and community environment in adolescents. This may be because equivalent household expenditure was measured by household expenditure rather than household income. This could explain the difference between our findings and those of previous studies on adults [26]. We also did not measure the level of education of the household head in detail (e.g., we were unable to assess the mother’s and father’s education separately). Most previous studies focused on adults, and additional research is therefore required to confirm these findings in adolescents.



Our model also indicated that improving school and community environments can reduce mood and anxiety disorders. These findings support those of previous studies [41,51], which found that low support from family and friends has an effect on adolescent depressive symptoms. Our model also demonstrated that teacher support does not necessarily affect mood and anxiety disorders in adolescents. Mizuta et al. [39] found that teacher support was associated with depression in grade 9 students, and suggested that students’ psychological development may affect this association. In other words, enhancing teacher support alone may not improve the mental health of adolescents.



Our findings also suggest that mood and anxiety disorders in adolescents may be associated with lower vitality. This is consistent with findings from a cross-sectional study that indicated that psychopathology in adolescents was associated with headaches [52], and with those from a longitudinal study, which suggested that depressive symptoms in adolescents predict later increased fatigue [53]. Another cross-sectional study showed that vitality is associated with depressive symptoms [54]. Our model seems to be valid because it explains both theoretical and empirical associations between adolescent mood and anxiety disorders, vitality, and adolescent worries and stress.



These results suggest that future support systems for promoting adolescent mental health should consider household, school, and community environments. Support from friends and family can be effective in reducing mood and anxiety disorders and increasing vitality, particularly in adolescents. Professionals need to recognize that the mental health of caregivers who raise adolescents, and living in a low SES household (e.g., those characterized by single parents and unemployment), affect the mental health of adolescents. It is also important to build support networks that can share information about adolescents at risk of mental health problems; for example, those from low SES households or whose parents have mood and anxiety disorders. Families and schools can perceive the daily mood and anxiety problems and vitality of adolescents. If families, schools, health professionals, and other relevant individuals shared information about the risks to adolescent mental health, and provided appropriate support at an early stage, it might be possible to reduce mood and anxiety disorders and increase vitality.



These findings provide a new perspective from which to consider the relationship between the household environment and the school and community environment. We believe that the model presented here could provide a basis for developing support network systems to improve adolescent mental health. To ensure that the implementation of this model maintains and/or improves adolescent mood and anxiety disorders and vitality, thus improving mental health, future research needs to focus on two elements: the household environment and the school and community environment. Support network systems are needed to share information about adolescent mental health risks before problems develop, not only within schools but also among doctors, public health nurses, and nurses. If adolescents are provided with effective support, their mental health should improve.




4.3. Limitations


This study had five important limitations. First, the cross-sectional research design limited our ability to determine the direction of causation between adolescent environmental variables, mood, anxiety disorders, and vitality. Although the model demonstrated a good fit index, longitudinal research is needed. Second, the inclusion criteria limit the generalizability of the findings, and care should be taken in extrapolating to Japanese adolescents with no stresses or worries. Furthermore, excluding participants who did not state that they felt stressed in the past month would bias the study results. The 1636 adolescents who did not experience distress or stress in the past month (Figure 1) were not obliged to respond to a subsequent survey about the reasons for their distress or stress or where to go for help. Third, a clustering effect may occur in a sample of participants with diverse backgrounds. However, the authors could not control or check for such an effect. Fourth, we were unable to use scales to measure each variable. Furthermore, mood and anxiety disorders were evaluated using self-assessment questionnaires. Finally, the model does not address the interaction of each factor (including bidirectional and cumulative effects). Thus, the possibility of interaction was not investigated, and future analyses should consider interactions.





5. Conclusions


The study aim was to examine an applied ecological model of the sequential association between household, school, and community environmental factors and their effects on adolescent mental health in Japan (ECO-AM model). Factors in both the household and school and community environments were related to mood and anxiety disorders and vitality. These findings emphasize the very important role of household environment. We believe that understanding the nature of the household environment will help adolescents seek help from others. Adolescents may not receive support in fragile household environments where the household head is a single parent or has psychological difficulties. Support network systems are needed to share information about adolescent risks before problems develop. Our findings contribute to the understanding of how the household environment affects the school and community environment, which in turn affects mood and anxiety disorders and vitality in adolescents.







Author Contributions


Conceptualization, N.M., A.A. and E.T.; Data curation, N.M. and A.A.; Formal analysis, N.M.; Funding acquisition, E.T.; Investigation, N.M. and A.A.; Methodology, N.M., A.A. and E.T.; Project administration, E.T.; Resources, E.T.; Supervision, E.T.; Visualization, N.M., A.A. and E.T.; Writing—original draft, N.M. and A.A.; Writing—review and editing, N.M. and A.A. All authors have read and agreed to the published version of the manuscript.




Funding


The sources of funding for our study were Grants-in-Aid for Scientific Research (KAKENHI) of the Japan Society for the Promotion of Science Grant Number 17H01614 (PI: Etsuko TADAKA).




Institutional Review Board Statement


The study was conducted in accordance with the Declaration of Helsinki, and approved by the Institutional Review Board of the Medical Department of Yokohama City University (approval no. A210200001 and date of approval 4 February 2021).




Informed Consent Statement


Patient consent was waived because we used de-identified individual-level CSLC data available for scientific research upon approval by the Ministry of Health, Labour and Welfare through application procedures under the 1947 Statistics Act, Japan (approval no. 20007010101-25A1; E. Tadaka).




Data Availability Statement


Some restrictions apply for availability of data used in this study. Data used for this study are available from the Japan Ministry of Health, Labour and Welfare for researchers who meet the criteria for access to confidential data under the Statistics Act. The address, main phone number, and email address of the ministry are as follows: 1-2-2 Kasumigaseki Chiyoda-ku Tokyo 100-8916, Japan, Tel.: +81-3-5253-1111, Email: nijitekiriyou@mhlw.go.jp. Interested readers are recommended to read Article 33 of the Statistics Act (Act No. 53 in 2007) for eligibility criteria before contacting the Ministry of Health, Labour and Welfare. An English translation of the Statistics Act is available at http://www.soumu.go.jp/english/dgpp_ss/seido/1-1n.htm (accessed on 11 December 2022).




Acknowledgments


We thank Diane Williams, Melissa Leffler, and Michelle Pascoe for editing a draft of this manuscript.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Kieling, C.; Baker-Henningham, H.; Belfer, M.; Conti, G.; Ertem, I.; Omigbodun, O.; Rohde, L.A.; Srinath, S.; Ulkuer, N.; Rahman, A. Child and Adolescent Mental Health Worldwide: Evidence for Action. Lancet 2011, 378, 1515–1525. [Google Scholar] [CrossRef] [PubMed]

	



World Health Organization. Promoting Mental Health: Concepts, Emerging Evidence, Practice, (Summary Report); World Health Organization: Geneva, Switzerland, 2004. Available online: https://apps.who.int/iris/bitstream/handle/10665/42940/9241591595.pdf (accessed on 4 October 2021).

	



World Health Organization. Adolescent Mental Health. Available online: https://www-who-int.translate.goog/news-room/fact-sheets/detail/adolescent-mental-health?_x_tr_sl=en&_x_tr_tl=ja&_x_tr_hl=ja&_x_tr_pto=nui,op,sc (accessed on 14 October 2021).

	



Hale, D.R.; Viner, R.M. How Adolescent Health Influences Education and Employment: Investigating Longitudinal Associations and Mechanisms. J. Epidemiol. Community Health 2018, 72, 465–470. [Google Scholar] [CrossRef] [PubMed]

	



Wasserman, D. Review of Health and Risk-Behaviours, Mental Health Problems and Suicidal Behaviours in Young Europeans on the Basis of the Results from the Eu-Funded Saving and Empowering Young Lives in Europe (SEYLE) Study. Psychiatr. Pol. 2016, 50, 1093–1107. [Google Scholar] [CrossRef] [PubMed]

	



Nock, M.K.; Green, J.G.; Hwang, I.; McLaughlin, K.A.; Sampson, N.A.; Zaslavsky, A.M.; Kessler, R.C. Prevalence, Correlates, and Treatment of Lifetime Suicidal Behavior among Adolescents: Results from the National Comorbidity Survey Replication Adolescent Supplement. JAMA Psychiatry 2013, 70, 300–310. [Google Scholar] [CrossRef]

	



Stapinski, L.A.; Montgomery, A.A.; Araya, R. Anxiety, Depression and Risk of Cannabis Use: Examining the Internalising Pathway to Use among Chilean Adolescents. Drug Alcohol Depend. 2016, 166, 109–115. [Google Scholar] [CrossRef]

	



Weiss, J.W.; Mouttapa, M.; Cen, S.; Johnson, C.A.; Unger, J. Longitudinal Effects of Hostility, Depression, and Bullying on Adolescent Smoking Initiation. J. Adolesc. Health 2011, 48, 591–596. [Google Scholar] [CrossRef]

	



Kim-Cohen, J.; Caspi, A.; Moffitt, T.E.; Harrington, H.L.; Milne, B.J.; Poulton, R. Prior Juvenile Diagnoses in Adults with Mental Disorder: Developmental Follow-Back of a Prospective-Longitudinal Cohort. Arch. Gen. Psychiatry 2003, 60, 709–717. [Google Scholar] [CrossRef]

	



Kessler, R.C.; Berglund, P.; Demler, O.; Jin, R.; Merikangas, K.R.; Walters, E.E. Lifetime Prevalence and Age-of-Onset Distributions of DSM-IV Disorders in the National Comorbidity Survey Replication. Arch. Gen. Psychiatry 2005, 62, 593–602. [Google Scholar] [CrossRef]

	



Hyakutake, A.; Kamijo, T.; Misawa, Y.; Washizuka, S.; Inaba, Y.; Tsukahara, T.; Nomiyama, T. Cross-Sectional Observation of the Relationship of Depressive Symptoms with Lifestyles and Parents’ Status among Japanese Junior High School Students. Environ. Health Prev. Med. 2016, 21, 265–273. [Google Scholar] [CrossRef]

	



Ojio, Y.; Nishida, A.; Shimodera, S.; Togo, F.; Sasaki, T. Sleep Duration Associated with the Lowest Risk of Depression/Anxiety in Adolescents. Sleep 2016, 39, 1555–1562. [Google Scholar] [CrossRef]

	



Ministry of Health Labour and Welfare of Japan. Patient Survey. Available online: https://www.e-stat.go.jp/stat-search/files?page=1&toukei=00450022&tstat=000001031167 (accessed on 4 October 2021).

	



Ryan, R.M.; Frederick, C. On Energy, Personality, and Health: Subjective Vitality as a Dynamic Reflection of Well-Being. J. Pers. 1997, 65, 529–565. [Google Scholar] [CrossRef]

	



Gaston, J.E.; Vogl, L. Psychometric Properties of the General Well-Being Index. Qual. Life Res. 2005, 14, 71–75. [Google Scholar] [CrossRef] [PubMed]

	



Ware, J.E.J.; Sherbourne, C.D. The MOS 36-Item Short-Form Health Survey (SF-36): I. Conceptual Framework and Item Selection. Med. Care 1992, 30, 473–483. [Google Scholar] [CrossRef] [PubMed]

	



Lucas, A.G.; Chang, E.C.; Morris, L.E.; Angoff, H.D.; Chang, O.D.; Duong, A.H.; Li, M.; Hirsch, J.K. Relationship between Hope and Quality of Life in Primary Care Patients: Vitality as a Mechanism. Soc. Work 2019, 64, 233–241. [Google Scholar] [CrossRef] [PubMed]

	



Balázs, J.; Miklósi, M.; Keresztény, A.; Hoven, C.W.; Carli, V.; Wasserman, C.; Hadlaczky, G.; Apter, A.; Bobes, J.; Brunner, R.; et al. Comorbidity of Physical and Anxiety Symptoms in Adolescent: Functional Impairment, Self-Rated Health and Subjective Well-Being. Int. J. Environ. Res. Public Health 2018, 15, 1698. [Google Scholar] [CrossRef]

	



Guitera, V.; Muñoz, P.; Castillo, J.; Pascual, J. Quality of Life in Chronic Daily Headache: A Study in a General Population. Neurology 2002, 58, 1062–1065. [Google Scholar] [CrossRef]

	



Bohman, H.; Jonsson, U.; Von Knorring, A.-L.; Von Knorring, L.; Päären, A.; Olsson, G. Somatic Symptoms as a Marker for Severity in Adolescent Depression. Acta Pædiatrica 2010, 99, 1724–1730. [Google Scholar] [CrossRef]

	



Waza, K.; Graham, A.V.; Zyzanski, S.J.; Inoue, K. Comparison of Symptoms in Japanese and American Depressed Primary Care Patients. Fam. Pract. 1999, 16, 528–533. [Google Scholar] [CrossRef]

	



Jörngården, A.; Mattsson, E.; von Essen, L. Health-Related Quality of Life, Anxiety and Depression among Adolescents and Young Adults with Cancer: A Prospective Longitudinal Study. Eur. J. Cancer 2007, 43, 1952–1958. [Google Scholar] [CrossRef]

	



King, N.; Davison, C.M.; Pickett, W. Development of a Dual-Factor Measure of Adolescent Mental Health: An Analysis of Cross-Sectional Data from the 2014 Canadian Health Behaviour in School-Aged Children (HBSC) Study. BMJ Open 2021, 11, e041489. [Google Scholar] [CrossRef]

	



Werner-Seidler, A.; Perry, Y.; Calear, A.L.; Newby, J.M.; Christensen, H. School-Based Depression and Anxiety Prevention Programs for Young People: A Systematic Review and Meta-Analysis. Clin. Psychol. Rev. 2017, 51, 30–47. [Google Scholar] [CrossRef] [PubMed]

	



Schulte-Körne, G. Mental Health Problems in a School Setting in Children and Adolescents. Dtsch. Arztebl. Int. 2016, 113, 183–190. [Google Scholar] [CrossRef] [PubMed]

	



Smyth, N.; Siriwardhana, C.; Hotopf, M.; Hatch, S.L. Social Networks, Social Support and Psychiatric Symptoms: Social Determinants and Associations within a Multicultural Community Population. Soc. Psychiatry Psychiatr. Epidemiol. 2015, 50, 1111–1120. [Google Scholar] [CrossRef] [PubMed]

	



Mulvaney-Day, N.E.; Alegría, M.; Sribney, W. Social Cohesion, Social Support, and Health among Latinos in the United States. Soc. Sci. Med. 2007, 64, 477–495. [Google Scholar] [CrossRef]

	



Devenish, B.; Hooley, M.; Mellor, D. The Pathways between Socioeconomic Status and Adolescent Outcomes: A Systematic Review. Am. J. Community Psychol. 2017, 59, 219–238. [Google Scholar] [CrossRef]

	



Bronfenbrenner, U. The Ecology of Human Development: Experiments by Nature and Design, 9th ed.; Harvard University Press: Cambridge, MA, USA, 1979; ISBN 9780674224575. [Google Scholar]

	



Pilgrim, N.A.; Blum, R.W. Adolescent Mental and Physical Health in the English-Speaking Caribbean. Rev. Panam. Salud Pública 2012, 32, 62–69. [Google Scholar] [CrossRef]

	



Oriol, X.; Miranda, R.; Amutio, A.; Acosta, H.C.; Mendoza, M.C.; Torres-Vallejos, J. Violent Relationships at the Social-Ecological Level: A Multi-Mediation Model to Predict Adolescent Victimization by Peers, Bullying and Depression in Early and Late Adolescence. PLoS ONE 2017, 12, e0174139. [Google Scholar] [CrossRef]

	



Piko, B.F.; Luszczynska, A.; Fitzpatrick, K.M. Social Inequalities in Adolescent Depression: The Role of Parental Social Support and Optimism. Int. J. Soc. Psychiatry 2013, 59, 474–481. [Google Scholar] [CrossRef]

	



Rhee, S.; Lee, S.Y.; Jung, S.H. Ethnic Differences in Bullying Victimization and Psychological Distress: A Test of an Ecological Model. J. Adolesc. 2017, 60, 155–160. [Google Scholar] [CrossRef]

	



Silberg, J.L.; Maes, H.; Eaves, L.J. Genetic and Environmental Influences on the Transmission of Parental Depression to Children’s Depression and Conduct Disturbance: An Extended Children of Twins Study. J. Child Psychol. Psychiatry Allied Discip. 2010, 51, 734–744. [Google Scholar] [CrossRef]

	



Lee, D.E.; Kwon, S.W. Community-Level Factors and Adolescent Depression in South Korea: Socioeconomic Composition, Education Environment, and Community Wellbeing. Child Indic. Res. 2015, 8, 459–470. [Google Scholar] [CrossRef]

	



Park, H.Y.; Heo, J.; Subramanian, S.V.; Kawachi, I.; Oh, J. Socioeconomic Inequalities in Adolescent Depression in South Korea: A Multilevel Analysis. PLoS ONE 2012, 7, e47025. [Google Scholar] [CrossRef] [PubMed]

	



Hong, X.; Li, J.; Xu, F.; Tse, L.A.; Liang, Y.; Wang, Z.; Yu, I.T.S.; Griffiths, S. Physical Activity Inversely Associated with the Presence of Depression among Urban Adolescents in Regional China. BMC Public Health 2009, 9, 148. [Google Scholar] [CrossRef] [PubMed]

	



Mizuta, A.; Suzuki, K.; Yamagata, Z.; Ojima, T. Teachers’ Support and Depression among Japanese Adolescents: A Multilevel Analysis. Soc. Psychiatry Psychiatr. Epidemiol. 2017, 52, 211–219. [Google Scholar] [CrossRef]

	



Muzi, S.; Rogier, G.; Pace, C.S. Peer Power! Secure Peer Attachment Mediates the Effect of Parental Attachment on Depressive Withdrawal of Teenagers. Int. J. Environ. Res. Public Health 2022, 19, 4068. [Google Scholar] [CrossRef]

	



Gariépy, G.; Honkaniemi, H.; Quesnel-Vallée, A. Social Support and Protection from Depression: Systematic Review of Current Findings in Western Countries. Br. J. Psychiatry 2016, 209, 284–293. [Google Scholar] [CrossRef]

	



Eugene, D.R. Connectedness to Family, School, and Neighborhood and Adolescents’ Internalizing Symptoms. Int. J. Environ. Res. Public Health 2021, 18, 12602. [Google Scholar] [CrossRef]

	



Ministry of Health Labour and Welfare. Comprehensive Survey of Living Conditions. Available online: https://www.mhlw.go.jp/english/database/db-hss/cslc-index.html (accessed on 13 August 2021).

	



Furukawa, T.A.; Kawakami, N.; Saitoh, M.; Ono, Y.; Nakane, Y.; Nakamura, Y.; Tachimori, H.; Iwata, N.; Uda, H.; Nakane, H.; et al. The Performance of the Japanese Version of the K6 and K10 in the World Mental Health Survey Japan. Int. J. Methods Psychiatr. Res. 2008, 17, 152–158. [Google Scholar] [CrossRef]

	



Kessler, R.C.; Barker, P.R.; Colpe, L.J.; Epstein, J.F.; Gfroerer, J.C.; Hiripi, E.; Howes, M.J.; Normand, S.L.T.; Manderscheid, R.W.; Walters, E.E.; et al. Screening for Serious Mental Illness in the General Population. Arch. Gen. Psychiatry 2003, 60, 184–189. [Google Scholar] [CrossRef]

	



Prochaska, J.J.; Sung, H.Y.; Max, W.; Shi, Y.; Ong, M. Validity Study of the K6 Scale as a Measure of Moderate Mental Distress Based on Mental Health Treatment Need and Utilization. Int. J. Methods Psychiatr. Res. 2012, 21, 88–97. [Google Scholar] [CrossRef]

	



Nishi, D.; Susukida, R.; Usuda, K.; Mojtabai, R.; Yamanouchi, Y. Trends in the Prevalence of Psychological Distress and the Use of Mental Health Services from 2007 to 2016 in Japan. J. Affect. Disord. 2018, 239, 208–213. [Google Scholar] [CrossRef] [PubMed]

	



Kachi, Y.; Otsuka, T.; Kawada, T. Socioeconomic Status and Overweight: A Population-Based Cross-Sectional Study of Japanese Children and Adolescents. J. Epidemiol. 2015, 25, 463–469. [Google Scholar] [CrossRef] [PubMed]

	



Van Loon, L.M.A.; Van de Ven, M.O.M.; Van Doesum, K.T.M.; Witteman, C.L.M.; Hosman, C.M.H. The Relation between Parental Mental Illness and Adolescent Mental Health: The Role of Family Factors. J. Child Fam. Stud. 2013, 23, 1201–1214. [Google Scholar] [CrossRef]

	



Aguirre Velasco, A.; Cruz, I.S.S.; Billings, J.; Jimenez, M.; Rowe, S. What Are the Barriers, Facilitators and Interventions Targeting Help-Seeking Behaviours for Common Mental Health Problems in Adolescents? A Systematic Review. BMC Psychiatry 2020, 20, 293. [Google Scholar] [CrossRef]

	



Leavey, G.; Rosato, M.; Harding, S.; Corry, D.; Divin, N.; Breslin, G. Adolescent Mental Health Problems, Suicidality and Seeking Help from General Practice: A Cross-Sectional Study (Northern Ireland Schools and Wellbeing Study). J. Affect. Disord. 2020, 274, 535–544. [Google Scholar] [CrossRef]

	



Naicker, K.; Galambos, N.L.; Zeng, Y.; Senthilselvan, A.; Colman, I. Social, Demographic, and Health Outcomes in the 10 Years Following Adolescent Depression. J. Adolesc. Health 2013, 52, 533–538. [Google Scholar] [CrossRef] [PubMed]

	



Margari, F.; Lucarelli, E.; Craig, F.; Petruzzelli, M.G.; Lecce, P.A.; Margari, L. Psychopathology in Children and Adolescents with Primary Headaches: Categorical and Dimensional Approaches. Cephalalgia 2013, 33, 1311–1318. [Google Scholar] [CrossRef] [PubMed]

	



Ter Wolbeek, M.; Van Doornen, L.J.P.; Kavelaars, A.; Tersteeg-Kamperman, M.D.J.; Heijnen, C.J. Fatigue, Depressive Symptoms, and Anxiety from Adolescence up to Young Adulthood: A Longitudinal Study. Brain Behav. Immun. 2011, 25, 1249–1255. [Google Scholar] [CrossRef] [PubMed]

	



Kristjánsdóttir, J.; Olsson, G.I.; Sundelin, C.; Naessen, T. Could SF-36 Be Used as a Screening Instrument for Depression in a Swedish Youth Population? Scand. J. Caring Sci. 2011, 25, 262–268. [Google Scholar] [CrossRef]








[image: Ijerph 19 16820 g001 550] 





Figure 1. Applied ecological model of effects of household, school, and community environments on adolescent mental health. Measurement items for mood and anxiety disorders and error variance are not shown. (a) Household head. 
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Figure 2. Flowchart of participant selection process.CSLC: the Comprehensive Survey of Living Conditions; K6: six-item Kessler Psychological Distress Scale. 
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Figure 3. Distribution of adolescents’ six-item Kessler Psychological Distress Scale scores. 
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Figure 4. Covariance structure modeling of environments and adolescent mental health (ECO-AM model). Model fit statistics: goodness-of-fit index = 0.984, adjusted goodness-of-fit index = 0.971, comparative fit index = 0.898, root mean square error of approximation = 0.040, the degrees of freedom = 25. Solid lines represent significant standardized path coefficients (* p < 0.1, ** p < 0.05, *** p < 0.001), dotted lines show non-significant standardized path coefficients. Measurement items for mood and anxiety disorders and error variance are not shown. (a) The household head. 
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Table 1. Demographic characteristics of adolescents and their household environment.
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N = 728




	

	

	
Number

	
%






	
Demographic variables

	

	

	




	
Gender

	
Boys

	
321

	
44.1




	

	
Girls

	
407

	
55.9




	
Household size (persons)

	
2

	
20

	
2.7




	

	
3

	
128

	
17.6




	

	
4

	
310

	
42.6




	

	
5

	
179

	
24.6




	

	
6 or more persons

	
91

	
12.5




	
Household environment

	

	

	




	
Household structure

	
A couple and unmarried children only

	
519

	
71.3




	

	
Three-generation household

	
110

	
15.1




	

	
Single parent and unmarried children only

	
63

	
8.7




	

	
Other household

	
36

	
4.9




	
Employment status of the household head

	
Employed

	
668

	
91.8




	

	
Not employed

	
60

	
8.2




	
Educational attainment of the household head

	
Primary or junior high school

	
68

	
9.3




	

	
Completion of high school

	
297

	
40.8




	

	
Vocational school

	
77

	
10.6




	

	
Two-year college/technical college

	
45

	
6.2




	

	
University

	
218

	
29.9




	

	
Graduate school

	
23

	
3.2




	
Equivalent household expenditure (Yen/A month)

	

	
137,000 ± 67,000

	
(13,000–608,000)




	
Mood and anxiety disorders of the household head (K6 total score)

	

	
3.8 ± 4.4

	
(0–24)
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Table 2. Descriptive statistics for school and community environment and mental health.
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N = 728




	

	

	
Number

	
%






	
School and community environment

	

	

	




	
Mentor (Multiple answers)

	
1. Family

	
482

	
66.2




	

	
2. Friend

	
400

	
54.9




	

	
3. School teacher

	
95

	
13.0




	

	
4. Received counseling from a doctor at a hospital or clinic

	
12

	
1.6




	

	
5. Used the counseling services of public institutions

	
6

	
0.8




	

	
6. Consulted with someone other than the above

	
4

	
0.5




	

	
7. I do not consult with anyone because I do not need to consult

	
86

	
11.8




	

	
8. I would like to consult but cannot consult with anyone

	
25

	
3.4




	

	
9. I would like to consult but do not know where to consult

	
14

	
1.9




	
Recategorized Mentor (Corresponds to the above number)

	
Family support (1)

	
482

	
66.2




	

	
Friend support (2)

	
400

	
54.9




	

	
Teacher support (3)

	
95

	
13.0




	

	
Other support (One or more of 4 to 6)

	
20

	
2.7




	

	
No social support (8 or 9)

	
31

	
4.3




	
Mood and anxiety disorders

	

	

	




	
Adolescents’ K6 total score

	

	
3.7 ± 4.3

	
(0–24)




	
Severity

	
Standard (K6 total score: 0–4)

	
482

	
66.2




	

	
Moderate (K6 total score: 5–13)

	
217

	
29.8




	

	
Severe (K6 total score: 14–24)

	
29

	
4.0




	
Vitality

	

	

	




	
Somatic symptoms (Multiple answers)

	
Headache

	
42

	
5.8




	

	
Fatigue

	
41

	
5.6




	

	
Irritability

	
27

	
3.7




	

	
Stomachache

	
23

	
3.2




	

	
Dizziness

	
17

	
2.3




	

	
Difficulty falling asleep

	
12

	
1.6




	

	
Anorexia

	
6

	
0.8
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Table 3. Correlation coefficients of the study variables.
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N = 728




	

	
1.

	
2.

	
3.

	
4.

	
5.

	
6.

	
7.

	
8.

	
9.

	
10.

	
11.






	
1. Gender (2 = Girl)

	
1

	

	

	

	

	

	

	

	

	

	




	
2. Single parent household (1 = Yes)

	
−0.042

	
1

	

	

	

	

	

	

	

	

	




	
3. Employed (a) (1 = Yes)

	
−0.015

	
−0.014

	
1

	

	

	

	

	

	

	

	




	
4. Low education (a) (1 = Yes)

	
−0.086 *

	
−0.015

	
−0.178 **

	
1

	

	

	

	

	

	

	




	
5. Equivalent household expenditure (Yen)

	
−0.061 †

	
−0.187 **

	
0.012

	
−0.130 **

	
1

	

	

	

	

	

	




	
6. Mood and anxiety disorders (a)

	
−0.060

	
0.193 **

	
−0.083 *

	
−0.003

	
−0.004

	
1

	

	

	

	

	




	
7. Family support (1 = Yes)

	
0.103 *

	
0.034

	
0.092 *

	
−0.080 *

	
0.007

	
−0.032

	
1

	

	

	

	




	
8. Friend support (1 = Yes)

	
0.213 **

	
−0.055

	
−0.020

	
−0.041

	
0.006

	
0.006

	
0.129 **

	
1

	

	

	




	
9. Teacher support (1 = Yes)

	
−0.001

	
0.026

	
−0.047

	
0.002

	
−0.061 †

	
−0.046

	
0.130 **

	
0.031

	
1

	

	




	
10. Fatigue (1 = Yes)

	
0.001

	
0.073 *

	
−0.035

	
0.024

	
0.007

	
0.006

	
−0.014

	
−0.042

	
0.029

	
1

	




	
11. Headache (1 = Yes)

	
0.065 †

	
0.008

	
−0.076 *

	
0.002

	
0.011

	
−0.002

	
−0.010

	
−0.025

	
0.044

	
0.400 **

	
1




	
12. Mood and anxiety disorders of adolescents

	
−0.030

	
0.042

	
−0.073 *

	
0.047

	
0.040

	
0.265 **

	
−0.083 *

	
−0.032

	
0.024

	
0.223 **

	
0.149 **








(a) The household head, † p < 0.1, * p < 0.05, ** p < 0.001.
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