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Abstract

Social capital is an important factor that affects mental health. The purpose of this study was

to examine the relationship between social capital and depression and between social capi-

tal and quality of life (QoL) in children in elementary and junior high school and to examine

how this relationship differs in relevant patterns at both the individual- and school-level. The

study was conducted in all elementary and junior high schools in a single municipality; the

subjects consisted of 3,722 elementary school and 3,987 junior high school students (aged

from 9 to 15). A multilevel linear mixed effect model analysis revealed that all three sub-

scales of social capital were associated with depression and QoL at the individual-level: The

school social capital at the individual-level showed the strongest association with depression

and QoL. We also found that some of social capital at the school-level was associated with

depression and QoL. An interactive effect was observed between educational stage (ele-

mentary and junior high) and some of social capital subscales. Specifically, the inverse

association between school social capital and depression was stronger among the junior

high students, while the positive association between school and neighborhood social capi-

tal and QoL was stronger among the elementary students. These interactions suggest that

social capital impacts depression and QoL differently in elementary and junior high students.

These findings suggest that the degree of association of social capital domains differs in

mental health among the educational stage.

Introduction

According to the World Health Organization, 10–20% of adolescents experience psychiatric

disturbance or mental health problems, and half of all such conditions emerge by the age of 14
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[1]. Mental health problems in young people can diminish quality of life (QoL), exacerbate

problem behavior, and reduce school attendance [2]. They can also pose a major risk for men-

tal health decline in adulthood [3, 4]. In Japan, school absenteeism has been rising in recent

years [5], and suicides among young people reached a record high in 2020: mortality rates

were 7.0 among 19-year-olds or younger [6]. Given multiple reports highlighting depression

as a risk factor for school absenteeism and suicide [7, 8], the prevention of mental health prob-

lems in children and adolescents is essential in Japan and other countries.

The risk factors for major depressive disorder in adolescence include not only individual

risk factors, such as emotion-regulation capacities and coping mechanisms, but also contextual

factors such as school and relationships with family and friends [9].

Social capital encompasses these contextual factors and widely debated concepts based on

the work of Bourdieu [10], Coleman [11], and Putnam [12, 13]. Two main approaches exist

with regard to the measurement of social capital, which are generally referred to as social cohe-

sion and the network-based views [14, 15]. Social cohesion perspectives, represented by Cole-

man [11] and Putnam [12, 13], emphasize trust (in general and in particular others) and

formal participation in civic associations. Network perspectives, based on the work by Bour-

dieu [10] and Lin [16], emphasize informal social connections of individuals and the diversity

of resources accessed through those connections [17, 18]. For example, in terms of network

perspectives, social networks and social resouces assesed by position generator, resource gen-

erator, name generator, and the ISSP 2017 ’social networks and social resources’ [19]. Villa-

longa-Olives and Kawachi [14] proposed that the definition of social capital is conceptualized

as 1) a group attribute, that are the resources (e.g. trust, norms, and the exercise of sanctions)

available to members of social groups, and 2) an individual attribute as well as a property of

the collective which is the resources (e.g. social support, information channels, and social cre-

dentials) that are embedded within an individual’s social networks. Furthermore, Kawachi and

Berkman [20] emphasize that social capital is inherent in the structure of social relationships

(i. e. social capital is considered to be an ecological system). In fact, social capital, including

individual- and ecological-level, is associated with a various of health outcomes [21].

Social capital has garnered attention for its association with societal problems such as delin-

quency, crime, suicide mortality, and bullying. For example, a study in 11 European countries

reported an inverse relationship between social capital and national suicide rates and con-

cluded that social capital may protect against suicide at the national level [22]. Similarly, a

study in the US reported that lack of social trust was associated with crime [23].

Several categories of social capital have been previously examined. Some categories are

based on the components of social capital, which include “structural social capital” and “cogni-

tive social capital.” Structural social capital describes formal and informal networks, social

organizations, and social activities involving roles or norms, while cognitive social capital

describes trust and reciprocity [24, 25]. Other categories, based on the population of interest,

include “community/neighborhood social capital” (civic activities, trust, safety, neighborhood

environment) and “family social capital” (family composition, cohesion) [26].

In recent years, there has been an increase in research on social capital for children and

adolescents (e.g. [27, 28]), but several problems have been pointed out. First, when it comes to

children and adolescents, the literature highlights the need to consider “school social capital”

on the grounds that children and adolescents spend most of their day in school, and because

school serves as a key social environment for their development [29–31]. School social capital

is characterized as a concept that incorporates resources from the social networks found in

schools, which include rules and norms regulating peer relationships [32]. Evidence shows

that school social capital is a major factor in the mental health of children and adolescents and

that it is inversely associated with problem behavior and mental health problems [33–36]. For
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example, higher school commitment is associated with a lower degree of depression and

higher self-esteem [37]; higher perceived safety at school is associated with higher self-esteem

[38]. Furthermore, one study reported that mental health problems were associated not only

with school social capital at the individual-level but also with school social capital at the

school-level [34]. This suggests the importance of considering school social capital at both

individual-level and ecological-level. Other reports reveal that both neighborhood social capi-

tal and family social capital are positively associated with QoL [33, 39].

Second, although previous research showed that cognitive social capital has a stronger

impact on mental health than structural social capital does [40], a critical review revealed that

most studies in this area examined only structural social capital including family composition

and local residential conditions using macro-statistical data; few studies considered the subjec-

tive assessment of cognitive social capital by the young people themselves [41]. Likewise, few

studies have focused on school social capital despite evidence that the school environment sig-

nificantly affects mental health [42].

Another issue concerns the tools for assessing social capital. Reliable and valid assessment

tools for adolescents’ social capital are scarce [43], and there are discrepancies in how social

capital is operationalized. For example, many of the tools consist of one or two independent

questions (measuring trust, connectedness, or the like) [44]. Given the findings from epidemi-

ological studies reporting an increase in the onset of depression in adolescence [3, 45], it is

important for understanding and prevention that the association between social capital and

their mental health problems, at both the individual—and collective (school) -level is examined

further.

Identifying the components of social capital that associate significantly with mental health

across two age ranges (elementary/junior high) should provide valuable insight for developing

an effective preventive strategy. Several studies have shown that mental health problems

increase in adolescence [3, 45], while age differences have been found to affect the association

between neighborhood social capital and both mental health and QoL [46]. Research has

shown that profiles of social capital, within the context of family and school, and among peers,

were different in younger and older adolescents [47]. In Japan and other countries, some

aspects of the learning environment differ between elementary and junior high school, such as

the size of campus, the number of students, and whether students are taught by multiple sub-

ject specialists [48, 49]. Further, the connectedness and relationships of junior high students

change qualitatively because these students become more susceptible to peer influence than

elementary students [50, 51].

Given the above issues, the purpose of the present study was to clarify the relationship

between social capital, including school social capital, and both depression and QoL in school-

aged children at both the individual- and school-levels. The present study also sought to verify

whether this relationship differs between children in elementary school and those in junior

high school because differences in age and school environment may affect the relationship.

Methods

Subjects

Data were collected from school cohorts via a survey administered by the Research Center for

Child Mental Development in collaboration with the local education committee. The survey

was conducted in September 2018 among 3,949 fourth to sixth grade elementary students

(equivalent to 9–12 years of age) and 4,235 first to third grade junior high students (equivalent

to 12–15 years of age) attending public schools in a single municipality. Hirosaki City has 52

public elementary and junior high schools (35 elementary and 17 junior high schools), and
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only one private school (junior high school). About 11,925 (99.4%) of children are enrolled in

public elementary and junior high schools. A total of 8,184 (68.2%) students were surveyed,

and 7,892 (65.8%) responded. Of these, we excluded 183 students (1.5%) who had incomplete

responses. Finally, 7,709 (64.3%) students submitted complete responses, and their data were

included in the analysis. Of the 7,709 respondents, 3,722 were in elementary school (1,872

male, 1,850 female) and 3,987 in junior high school (2,002 male, 1,985 female).

Survey procedure, ethical considerations

In accordance with the manual of survey procedures, teachers distributed questionnaire forms

to students in the classroom all at once. Prior to the survey, the students’ parents/guardians

were informed in writing of the study’s purpose, that they were free to decide whether their

child would participate and that their child would suffer no disadvantage if they declined to let

the child participate. Parents/guardians were instructed to contact the Research Center for

Child Mental Development if they were unwilling to let their child participate. In this circum-

stance, the center would inform the relevant school to refrain from giving the student a ques-

tionnaire. The students themselves received a verbal briefing from their teacher informing

them of the study purpose, that they were free to decide whether to participate and that they

would suffer no disadvantage for declining to participate. The study was approved by the ethics

committee of the Hirosaki University Graduate School of Medicine.

Instruments

Social Capital Questionnaire for Adolescent Students. The SCQ-AS was developed to

measure the social capital of adolescent students and includes safety, trust, and cohesion,

which have been measured in previous studies [24, 26]. The draft SCQ-AS consisted of

16-items: three subscales, “social network/cohesion/sense of belonging", “trust", "autonomy

and control”, including school, family and neighborhood components. As a result of evalua-

tion of psychometric properties, the four items referred to bullying and parental control were

excluded [44]. Therefore, the original version of the scale has four subscales: “school cohesion,”

“school friendship,” “neighborhood social cohesion,” and “trust: school/neighborhood.” This

scale is characterized by containing items related to the school social capital [44]. Compared to

other scales for example, the scale developed by Sampson and colleagues [52] can measure

neighborhood social capital, but it has been limited to collective efficacy in neighborhoods and

residential areas. The social capital measurement tool developed by Takakura and colleagues

[53] can measure social capital including trust and reciprocity in schools and neighborhoods.

However, it does not include safety and friends items, and has not been validated with early

adolescents. This study used a Japanese version of the SCQ-AS, which provides a quantitative

measure of social capital, and has a confirmed construct validity [44, 54]. The scale consists of

12 items scored on a 3-point scale. The total score ranges from 12 to 36, with a higher score

indicating greater social capital. Only three subscales are used in the Japanese version because

our research team previously examined the factor structure of the Japanese-version of SCQ-AS

and confirmed that the following three-factor model had best-fit indices: “school trust and

social cohesion” (eight items; school social capital), “perceived safety in school and neighbor-

hood” (two items; safety), and “neighborhood trust and social cohesion” (two items; neighbor-

hood social capital) [54].

Depression Self-Rating Scale for Children. Depression was measured using a Japanese

version of the Depression Self-Rating Scale for Children (DSRS-C) [55, 56]. The DSRS-C con-

sists of 18 items scored on a 3-point scale (never = 0; sometimes = 1; always = 2). The total

score ranges from 0 to 36, with a higher score indicating a more severe level of depression. The
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Japanese version reported good reliability in elementary and middle school students (Cron-

bach’s alpha of 0.77) [55].

Pediatric Quality of Life Inventory 4.0 Generic Core Scales. QoL was measured using a

Japanese version of the Pediatric Quality of Life Inventory 4.0 Generic Core Scales (PedsQL)

[57, 58]. The PedsQL consists of 23 items scored on a 5-point scale. The instrument has four

domains: “physical functioning” (eight items), “emotional functioning” (five items), “social

functioning” (five items), and “school functioning” (five items) [57, 58]. The total score ranges

from 0 to 100, with a higher score indicating better QoL.

Statistical analysis

Preliminary data analysis included an examination of the descriptive statistics for all variables.

We conducted a multilevel mixed-effects analysis to examine the individual- and school-level

effects of social capital on depression and QoL. Multilevel linear mixed-effect modeling was

applied to the data, as the method allowed us to examine individual- and school-level effects

simultaneously by splitting the variance of the observed variables into the variance compo-

nents for each level [59]. School-level aggregated scores were calculated for student-reported

scores on each of the SCQ-AS subscales and used as the school means. These aggregated scores

represent students’ shared perceptions of school-wide social capital. Sex was entered as a con-

founding variable in view of evidence indicating sex differences in adolescent mental health

[60, 61]. Model 0 was an empty model (i.e. the unconditional model) which was used to calcu-

late the intraclass correlation coefficient (ICC) and design effect (DEFF) to determine if multi-

level modeling is needed [62]. Sex (male/female) and educational stage (elementary/junior

high) were entered in Model 1, in which the association between outcome variables and only

individual-level variables were examined. Next, the SCQ-AS subscale score was entered as a

main effect in Model 2. As the next step, individual-level interactions (educational stage with

SCQ-AS subscale) were entered in Model 3 to determine the interactive effect between the

educational stage and each subscale score. All of school-level variables (school size [the num-

ber of students per school] and all of SCQ-AS subscales) were added to Model 4. Finally, cross-

level interaction variables between the educational stage and school-level aggregated scores for

each SCQ-AS subscale were added to Model 5. Since multilevel modeling with cross-level

interaction should be included random slope [63], we estimated random slope for individual-

level variable. Furthermore, to examine the differences in the association between social capital

and response variables by the educational stage, significant interactions were probed with sim-

ple slopes analysis.

We utilized group-mean centering by school for the individual-level predictors, grand-

mean centering for the school-level predictors as is recommended for research questions

where the effects of the individual-level predictors and the corresponding higher-level predic-

tors are compared [64]. Model fit was evaluated using the deviance information criterion

(DIC) and ΔDIC > 7 was deemed to fit better [65]. The significance threshold was set at p <

.05. All analyses were performed using Mplus version 8.6 [66].

Results

Descriptive statistics for the 3,722 elementary school students and 3,987 junior high school stu-

dents are shown in Table 1, respectively. The compositional variables show that mean grade of

the respondents is 5.03±0.82 grade in elementary and 8.02±0.82 grade in junior high school.

Sex was almost equally distributed in both elementary and junior high schools. The school

characteristics of 35 elementary and 17 junior high schools are also shown in Table 1. The
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mean of school size was 106.34±69.94 students and ranged from 4 to 263 students in elemen-

tary and 234.53±186.79 students and range from 10 to 602 students in junior high school.

Table 2 shows the results of the multilevel linear mixed-effect in which the criterion variable

was depression, measured by the DSRS-C. Model 0 is an empty model without explanatory

variables. The ICC was 0.04, which means that 4% of the observed individual differences in

depression can be attributed to the school-level. DEFF was 309.32, which means that this data

has hierarchical structure and multilevel modeling is needed. Since DIC decreased with each

model, Model 5 was adopted as the final model (individual-level: R2 = .38, p < .001, school-

level: R2 = .79, p < .001). As regard with individual-level, the educational stage and all three

SCQ-AS subscales exhibited a significant main effect on DSRS-C (depression). The subscale

“school trust and social cohesion” (β = –0.47, p < .001) showed the stronger relationship with

depression than other subscales at individual-level (“perceived safety in school and neighbor-

hood” (β = –0.14, p < .001) and “neighborhood trust and social cohesion” (β = –0.09, p <

.001). The significant interaction of the educational stage with the subscale “school trust and

social cohesion” (β = –0.02, p < .001) indicated that the relationship between school social cap-

ital and depression varied between the educational stage (elementary and junior high). The

simple slopes analysis revealed that “school trust and social cohesion” was more strongly asso-

ciated with depression among junior high students (B = –0.98, p < .001) than elementary stu-

dents (B = –1.14, p < .001) (Fig 1). The higher the score on this subscale, the less severe

depression, especially among junior high students.

As for the school-level, “school trust and social cohesion” (β = –0.42, p < .05) and “per-

ceived safety in school and neighborhood” (β = –0.73, p < .001) were negatively associated

with depression. Furthermore, the significant cross-level interaction between educational stage

and “perceived safety in school and neighborhood” at school-level (β = 0.55, p < .01) indicated

Table 1. Descriptive statistics.

Elementary school Junior high school

Individual-level: Student Characteristics n = 3722 n = 3987

M (SD) Min Max M (SD) Min Max
Grade 5.03 (0.82) 4.00 6.00 8.03 (0.82) 7.00 9.00

Sex (Male) 50.30% 0.00 1.00 50.20% 0.00 1.00

DSRS-C 7.70 (5.58) 0.00 35.00 8.92 (6.25) 0.00 33.00

PedsQL 82.71 (13.89) 8.70 100.00 88.78 (12.98) 0.00 100.00

SCQ-AS

Total score 31.06 (4.03) 14.00 36.00 30.93 (4.23) 12.00 36.00

School trust and social cohesion 20.60 (2.92) 8.00 24.00 20.69 (3.04) 8.00 24.00

Perceived safety in school and neighborhood 5.38 (0.94) 2.00 6.00 5.29 (1.01) 2.00 6.00

Neighborhood trust and social cohesion 5.08 (1.05) 2.00 6.00 4.95 (1.09) 2.00 6.00

School-level: School Characteristics n = 35 n = 17

M (SD) Min Max M (SD) Min Max
School size 106.34 (69.94) 4.00 263.00 234.53 (186.79) 10.00 602.00

SCQ-AS

Total score 31.45 (1.38) 29.06 33.53 31.16 (0.78) 30.06 32.52

School trust and social cohesion 20.82 (0.97) 18.83 22.27 20.82 (0.50) 20.08 21.52

Perceived safety in school and neighborhood 5.44 (0.20) 5.05 5.83 5.32 (0.16) 5.08 5.61

Neighborhood trust and social cohesion 5.19 (0.28) 4.69 5.66 5.02 (0.25) 4.60 5.55

DSRS-C, Depression Self-Rating Scale for Children; PedsQL, Pediatric Quality of Life Inventory 4.0 Generic Core Scales; SCQ-AS, Social Capital Questionnaire for

Adolescent Students.

https://doi.org/10.1371/journal.pone.0262103.t001
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that the relationship between safety at school-level and depression varied by the educational

stage (elementary and junior high). The simple slopes analysis revealed that “perceived safety

in school and neighborhood” at school-level was more strongly associated with depression

among elementary students (B = –4.49, p < .001) than junior students (B = 0.57, p = .360)

(Fig 2).

Table 3 shows the results of the multilevel linear mixed-effect in which the criterion variable

was QoL, measured by the PedsQL. Model 0 is an empty model without explanatory variables.

The ICC was 0.07, which means that 7% of the observed individual differences in QoL can be

attributed to the school-level. DEFF was 540.56, which means that this data has hierarchical

structure and multilevel modeling is needed. Since DIC decreased with each model, Model 5

was adopted as the final model (individual-level: R2 = .26, p < .001, school-level: R2 = .49, p <

.001). As regard with individual-level, the educational stage and all three SCQ-AS subscales

exhibited a significant main effect on the PedsQL (QoL). The subscale “school trust and social

cohesion” (β = 0.41, p < .001) showed the stronger relationship with QoL than other subscales

(“perceived safety in school and neighborhood” (β = 0.15, p < .001) and “neighborhood trust

and social cohesion” (β = 0.09, p < .001). Additionally, a significant interaction was observed

between the educational stage and “school trust and social cohesion” (β = –0.02, p < .05), and

Table 2. Multilevel linear mixed effect model coefficients for DSRS-C.

Model 0 Model 1 Model 2 Model 3 Model 4 Model 5

β (SE) β (SE) β (SE) β (SE) β (SE) β (SE)

Individual-level

Sex 0.05 (0.02) ��� 0.03 (0.01) ��� 0.07 (0.01) ��� 0.07 (0.01) ��� 0.07 (0.01) ���

Educational Stage 0.13 (0.01) ��� 0.87 (0.03) ��� 0.45 (0.08) ��� 0.39 (0.07) ��� 4.79 (1.21) ���

SCQ-AS

School trust and social cohesion –0.26 (0.02) ��� –0.48 (0.02) ��� –0.49 (0.01) ��� –0.47 (0.01) ���

Perceived safety in school and neighborhood –0.07 (0.01) ��� –0.14 (0.02) ��� –0.14 (0.01) ��� –0.14 (0.01) ���

Neighborhood trust and social cohesion –0.05 (0.01) ��� –0.09 (0.02) ��� –0.09 (0.02) ��� –0.09 (0.01) ���

Individual-level Interaction

Educational Stage × School trust and social cohesion –0.28 (0.07) ��� –0.28 (0.07) ��� –0.02 (0.01) ���

Educational Stage × Perceived safety in school and neighborhood –0.05 (0.05) –0.04 (0.05) –0.00 (0.01)

Educational Stage × Neighborhood trust and social cohesion 0.01 (0.05) 0.01 (0.05) 0.00 (0.01)

School-level

School size –0.05 (0.09) –0.07 (0.17)

SCQ-AS

School trust and social cohesion –0.59 (0.15) ��� –0.42 (0.14) �

Perceived safety in school and neighborhood –0.40 (0.14) ��� –0.73 (0.13) ���

Neighborhood trust and social cohesion –0.05 (0.18) 0.04 (0.18)

Cross level interaction (Individual × school-level)

Educational Stage × School trust and social cohesion –0.05 (0.29)

Educational Stage × Perceived safety in school and neighborhood 0.55 (0.18) ��

Educational Stage × Neighborhood trust and social cohesion –0.20 (0.22)

Model Information criteria

Deviance (DIC) 49209.81 49192.78 43454.03 44939.31 44921.26 44855.62

ICC 0.04 0.03 0.81 0.06 0.01 0.00

�� p < .01

��� p < .001.

DSRS-C, Depression Self-Rating Scale for Children; SCQ-AS, Social Capital Questionnaire for Adolescent Students; DIC, Deviance information criterion.

https://doi.org/10.1371/journal.pone.0262103.t002
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also a significant interaction was observed between the educational stage and “neighborhood

trust and social cohesion” (β = –0.02, p < .05). The simple slopes analysis revealed that “school

trust and social cohesion” was more strongly associated with QoL among the elementary stu-

dents (B = 2.03, p < .001) than the junior high students (B = 1.72, p < .001) (Fig 3A). Likewise,

“neighborhood trust and social cohesion” was more strongly associated with QoL among the

elementary students (B = 1.25, p < .001) than the junior high students (B = 0.66, p < .001) (Fig

3B). The higher the score on the subscale “neighborhood trust and social cohesion”, better

QoL, especially among elementary students.

Fig 1. Interaction between school social capital and the educational stage on depression. Plots of the impacts of the interaction between “school

trust and cohesion” and educational stage on depression. DSRS-C, Depression Self-Rating Scale for Children.

https://doi.org/10.1371/journal.pone.0262103.g001

Fig 2. Cross-level interaction between safety and the educational stage on depression. Plots of the impacts of the cross-level interaction between

“perceived safety in school and neighborhood” at school-level and educational stage on depression. DSRS-C, Depression Self-Rating Scale for

Children.

https://doi.org/10.1371/journal.pone.0262103.g002
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As for school-level, school size (β = 0.32, p < .05) and “perceived safety in school and neigh-

borhood” (β = 0.48, p < .01) were positively associated with QoL. There were no statistically

significant cross-level interactions between educational stage and social capital at school-level.

Discussion

We examined the relationship between social capital at both individual- and school-level and

depression and the relationship between social capital at both individual- and school-level and

QoL in elementary and junior high students attending all public schools in a single municipal-

ity. The results indicated that higher scores on all three subscales (“school trust and social

cohesion,” “perceived safety in school and neighborhood,” and “neighborhood trust and social

cohesion”) were associated with lower levels of depression and higher QoL in the students. We

also examined how the relationship between social capital and both depression and QoL differs

among elementary and junior high students. We revealed that the relationship between social

capital both depression and QoL varies among elementary and junior high students.

Table 3. Multilevel linear mixed effect model coefficients for PedsQL.

Model 0 Model 1 Model 2 Model 3 Model 4 Model 5

β (SE) β (SE) β (SE) β (SE) β (SE) β (SE)

Individual-level

Sex 0.02 (0.01) � 0.00 (0.01) 0.00 (0.01) –0.00 (0.01) 0.00 (0.01)

Educational Stage 0.21 (0.03) ��� –0.73 (0.06) ��� 0.69 (0.09) ��� 0.67 (0.08) ��� 7.21 (2.95) ���

SCQ-AS

School trust and social cohesion 0.28 (0.02) ��� 0.44 (0.02) ��� 0.44 (0.02) ��� 0.41 (0.02) ���

Perceived safety in school and neighborhood 0.10 (0.01) ��� 0.16 (0.02) ��� 0.16 (0.02) ��� 0.15 (0.02) ���

Neighborhood trust and social cohesion 0.05 (0.01) ��� 0.10 (0.02) ��� 0.10 (0.02) ��� 0.09 (0.02) ���

Individual-level Interaction

Educational Stage × School trust and social cohesion –0.28 (0.10) � –0.28 (0.08) ��� –0.02 (0.01) �

Educational Stage × Perceived safety in school and neighborhood –0.09 (0.06) –0.09 (0.06) � –0.01 (0.01)

Educational Stage × Neighborhood trust and social cohesion –0.12 (0.05) � –0.13 (0.05) � –0.02 (0.01) �

School-level

School size 0.25 (0.10) � 0.32 (0.13) �

SCQ-AS

School trust and social cohesion 0.48 (0.18) ��� 0.26 (0.16)

Perceived safety in school and neighborhood 0.37 (0.15) � 0.48 (0.15) ��

Neighborhood trust and social cohesion 0.20 (0.20) 0.08 (0.19)

Cross-level interaction (Individual × school-level)

Educational Stage × School trust and social cohesion 0.24 (0.26)

Educational Stage × Perceived safety in school and neighborhood –0.43 (0.21)

Educational Stage × Neighborhood trust and social cohesion –0.15 (0.26)

Model Information criteria

Deviance (DIC) 61792.14 61791.00 57843.42 59319.02 59316.78 59059.61

ICC 0.07 0.03 0.68 0.05 0.01 0.02

� p < .05

�� p < .01

��� p < .001.

PedsQL, Pediatric Quality of Life Inventory 4.0 Generic Core Scales; SCQ-AS, Social Capital Questionnaire for Adolescent Students; DIC, Deviance information

criterion.

https://doi.org/10.1371/journal.pone.0262103.t003
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Relationship between social capital at individual-level and both depression

and QoL

Our results showed that students with higher levels of social capital tend to have less depres-

sion and better QoL (Tables 2, 3). The results are consistent with previous studies that investi-

gated the relationship between social capital and depression [33, 35, 36] and between social

capital and QoL [39]. Although little is known about the effects of school social capital on men-

tal health in children and adolescence, our study revealed that school social capital was associ-

ated more strongly with depression and QoL than neighborhood social capital does (Tables 2,

3). This finding corroborates the studies that found—using one-item or two-item instruments

Fig 3. Interaction between social capital and educational stage on QoL. (a) Plots of the impacts of the interaction between “school trust and

social cohesion” and educational stage on QoL. (b) Plots of the impacts of the interaction between “neighborhood trust and social cohesion” and

educational stage on QoL.

https://doi.org/10.1371/journal.pone.0262103.g003
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with unverified validity—that school social capital is more strongly associated with subjective

well-being [29, 67] and self-esteem [68] than neighborhood social capital does. As pointed out

in previous studies [29–31], this indicates the importance of school social capital as a compo-

nent of children’s social capital. As previous research suggested that individual level cognitive

social capital is protective against mental health problems in adults [40], our finding implies

that a higher level of social capital in children can prevent mental health problems from

worsening.

Our results also indicated the importance of neighborhood social capital alongside school

social capital. This finding corroborates existing reports that neighborhood social capital is

inversely associated with depression and positively associated with QoL [37, 69]. Specifically,

in a study conducted in Taiwan, Wang and Fowler observed that, in urban areas, plentiful

social interactions with neighbors were associated with mental health benefits in young people

[70]. In this study, the results were consistent with the findings in the urban area of Taiwan.

The educational stage was positively associated with QoL, indicating that junior high stu-

dents had better QoL than elementary students. The difference in the measured QoL scores by

different age groups were also reported in another study, where adolescents (13–18 years old)

showed higher QoL than children (8–12 years old) [71]. Our finding may be attributed to the

system in Japan that assigns more school counselors to junior high schools than to elementary

schools [72, 73]. To support this, one study reported that students receiving more frequent

guidance and interventions from school counselors felt safer in schools and had better QoL,

regardless of the number of students in the school [74].

Relationship between social capital at school-level and both depression and

QoL

The results of this study showed that depression and QoL could be explained by school differ-

ences, but only slightly. However, because hierarchical structure of the data was observed and

the purpose of this study was to clarify the relationship between social capital at school-level

and both depression and QoL, multilevel mixed-effects analysis was conducted. We found that

school social capital and safety at the school-level were associated with depression, as well as at

the individual-level. In other words, this indicated that students enrolled in schools with higher

school social capital and/or safety had lower severity of depression. These findings were consis-

tent with those reported in a longitudinal study, where school environment, including rela-

tionships with students and teachers, and a sense of safety at both the individual and school

levels, predicted depression in adolescents [75].

Neighborhood social capital at individual-level was negatively associated with depression;

however, we did not find significant associations between school-level neighborhood social

capital and depression. The study by Aslund et al. found that lower neighborhood social capital

at both the individual- and neighborhood-levels was associated with a higher risk of depres-

sion; however, school social capital was not measured [69]. The inconsistent findings between

our study and the above-referenced study may be due to the confounding effects of school

social capital at individual- and school-level.

Regarding QoL, only school-level safety was significantly associated with QoL. This result is

consistent with previous studies that found higher neighborhood safety was associated with

better QoL [76] and well-being [77]. This finding in our study suggests that pediatric QoL is

more associated with safety at school-level than with school and neighborhood social capital at

school-level.

The present study showed that school size was positively associated with QoL. One previous

study reported that school size was slightly negatively associated with life satisfaction [78]. On
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the other hand, review studies [79] have indicated little association between objective physical

environment (e.g. school size) and student-level outcomes. These contradictory findings may

be explained by confounding factors that influence the association between school size and

student-level outcomes. School-level factors such as school size, sector, location, student com-

position, and neighborhood characteristics tend to be significantly interrelated [80], suggesting

that school size can function as a facilitator or detractor of other organizational forms and

practices, which in turn promotes well-being of students [81]. For example, a review of the

school size effect presents that smaller schools are associated with greater school engagement,

including connectedness, than larger schools [82]. Therefore, positive association between

school size and QoL could be attributed to the confounding of school-level factors that were

not measured in the present study.

Inter-educational stage differences (among elementary and junior high

students) in the relationship between social capital and both depression

and QoL

Our results revealed that the relationship between social capital and both depression and QoL

differed between elementary and junior high students. To the best of our knowledge, we are

the first to report that this relationship differs between the two educational stage (elementary

and junior high). The variation in outcomes for depression indicates that “school trust and

social cohesion” at individual-level is more strongly associated with reduced depression

among junior high students than elementary students (Fig 1). However, the variation in out-

comes for QoL indicates that “school trust and social cohesion” at individual-level is more

strongly associated with better QoL among elementary students than junior high students (Fig

3A). The difference in the degree of association between social capital and depression might be

accounted for by the expression of depressive symptoms which varies according to the devel-

opmental stage [83–85]. Since early adolescents exhibit depressive mood and despair as the

symptoms of major depressive disorder [85, 86], the score of “school trust and social cohesion”

could be more strongly associated with the DSRS-C score which mainly contains items of

depressive mood in junior high students (Fig 1). Conversely, in elementary students (Fig 3A),

the score of “school trust and social cohesion” could be more strongly associated with the

PedsQL score that includes the physical functioning subscale related to physical symptoms of

depression because prepubescent children tend to display physical symptoms of major depres-

sion [83–85].

In multilevel mixed-effect analysis for depression, cross-level interactions between educa-

tional stage and safety at school-level was statistically significant, indicating that the effect of

educational stage on depression varies among schools. “Perceived safety in school and neigh-

borhood” at school-level is more strongly associated with depression among elementary stu-

dents than junior high students (Fig 2). This finding may be explained by the differences in

response to social environment at different developmental stages. For example, a meta-analysis

study revealed that children aged below 12 years who were exposed to community violence

reported more internalizing symptoms compared with adolescents aged 12 years and older

[87]. Children may have lower ability to express their thoughts and feelings about community

violence than adolescents. For children, this may lead to fewer cognitive coping strategies and

fewer opportunities to receive support from adults [88–90]. In addition, the studies have

reported that exposure to community violence increases with age, and thus, suggested that

adolescents can be more likely to develop better coping skills, or become desensitized to vio-

lence over time [91, 92]. In other words, children may have more difficulty adapting to their

environment due to their limited skills than adolescents, and as a result, they could be more
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susceptible to social environment influences. These differences in social development and

experience suggest that safety at the school-level is more strongly associated with depression

among elementary students.

The variation in outcomes for QoL indicates that “neighborhood trust and social cohesion”

at individual-level is more strongly associated with better QoL among elementary students

than among junior high students (Fig 3B). Regarding the existing research on this age-based

variation in the relationship between neighborhood social capital and mental health, neighbor-

hood social capital was associated with mental health among prepubescent children [93], while

another study [46] found no such relationship among young adolescents and suggested that,

whereas prepubescent children spend much of their time in their neighborhood, adolescents

are more likely to spend their time at school and in club activities with peer groups, which

makes them less affected by neighborhood social capital. As similar results may have been

observed in the present study. On the other hand, in a study conducted on young people aged

11, 13, and 15, Morgan and Haglund [29] reported that among the domains of social capital

(family, school, and neighborhood), only school social capital is associated with well-being

regardless of age. The inconsistency in the extant literature might be attributable to discrepan-

cies in the measures of neighborhood social capital.

Limitations and outlook

One strength of this study is the use of data based on a large community sample with a high

rate of participation, which provided a mostly unbiased sample of age cohorts. Another

strength concerned the fact that, unlike preceding studies on social capital, the present study

used an instrument with confirmed reliability and validity, making it possible to compare the

findings with other survey data obtained using the same instrument. These strengths were

used to identify social capital related to depression and QoL in school-aged children by includ-

ing school-level social capital and interactions in the model, which were thought to be con-

founded in previous studies.

The study also had several limitations. First, due to its cross-sectional design, the study was

unable to show causal relationships. Second, the SCQ-AS instrument was unable to capture

the influence of family social capital, as this domain was removed from the questionnaire dur-

ing the scale development. Parcel and Dufer demonstrated that child social adjustment is

affected by combinations of safety in school and family composition [94]. Family structure,

including mother education and family income, is also associated with children’s development

[95, 96]. Thus, family social capital and structure should be considered to gain further insight

into the relationship between social capital and young people’s mental health. Third, structural

social capital was not assessed separately from cognitive social capital. Research in adult popu-

lations suggests that individual cognitive social capital is protective against mental health prob-

lems and individual structural social capital is not associated with mental health problems [40,

97]. However, recent research reported extracurricular participation is associated with mental

disorder in adolescents [98]. Thus, we still consider it a limitation that the relative impacts of

structural and cognitive social capital on mental health were not shown. Research on the rela-

tionship between social capital and problem behaviors, such as smoking and drinking, has

demonstrated the importance of the type of organized activities in which young people partici-

pate and the frequency with which they participate [99, 100]. Thus, when examining the

impact of cognitive social capital on mental health, it is important to consider the role of struc-

tural social capital. Finally, although our data came from a large community-based sample, the

sample was limited to a particular region. Accordingly, one should consider the regional char-

acteristics when attempting to extrapolate the results.
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Conclusion

Social capital at both individual- and school-level was associated with reduced depression and

better QoL in young people. Of the social capital domains examined, school social capital at

individual-level showed the strongest relationship with these outcomes, suggesting that school

social capital may mitigate mental health problems among young people. In addition, the rela-

tionship between social capital and mental health differed among elementary and junior high

students. School social capital at individual-level was more strongly associated with depression

among junior high students than elementary students. Whereas, school and neighborhood

social capital at individual-level was more strongly associated with QoL among elementary stu-

dents than junior high students. Regarding school-level, safety was more strongly associated

with depression among elementary students than junior high students. These results suggest

that the degree of association of social capital domains differs in mental health problems

among the educational stage.
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