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ABSTRACT

Introduction:

The aim of this study is to investigate the multilevel and longitudinal association of unit level

workplace social capital with psychological distress among employees in Japan.

Methods:

A self-administered questionnaire with scales of workplace social capital, other psychosocial

job characteristics (job demands and job control), and psychological distress was given to

employees in a social medical corporation with 20 facilities and 58 units, at baseline (2013),

and two follow-up occasions (2014 and 2015). Unit-level aggregated scores of workplace

social capital at baseline survey (Wave 1) were associated with scores of psychological

distress of individual employees after one and two year(s), by using a multilevel generalized

linear regression model with random-intercept. Psychological distress score at Wave 1,

demographic and occupational variables at baseline at Wave 1, psychosocial job

characteristics, and individual perception of workplace social capital were adjusted step by

step. A cross-level interaction term was added to examine the unit contextual effect of

workplace social capital in the final model.

Results:
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The analyses were conducted for 313 respondents nested within 45 units (one-year follow up

samples) and 281 respondents within 45 units (two-year follow-up samples) without any

missing data. Unit level workplace social capital was adversely but not statistically associated

with psychological distress after adjusting for all the covariates, both for the one-year interval

([B]=0.183, [B] = 0.014, p = 0.061) and the two-year interval ([B] =0.198, [B] = 0.016, p =

0.295). Regarding subscale analysis, unit-level bonding workplace social capital was

adversely associated with psychological distress in longer follow-up duration ([B] = 0.168,

[B] =0.015, p = 0.043). However, in all the analyses, cross-level interaction terms were not

statistically significant.

Conclusions: Contrary to common belief, unit-level workplace social capital may not have an

effect of lowering employee distress. Quite to the contrary, bonding type of workplace social

capital may have slightly adverse effect on employees. Workplace social capital featuring a

heterogeneous context should be carefully promoted in a collective society like Japan.
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1 INTRODUCTION
Mental Ill-being and Job Resources in the Worksite

Mental disorders, especially common mental disorders including depression, have been

counted as one of the leading public health issues among the working-age population

(Oortwijn et al., 2011; Organization of Economic Co-operation and Development, 2010).

These disorders were reported as the leading cause of Disability-Adjusted Life Years over the

world, contributing to about 37% of healthy years lost from Non-Communicable Diseases

(World Health Organization, 2011). Mental disorders lead to work disability such as

long-term sickness absence (Harvey et al., 2009; Mathers et al., 2006) and a substantial

burden on the economy (Henderson et al., 2011; Insel, 2011). Depression accounts for

roughly one-third of all cases of mental illness (World Health Organization, 2008). Thus,

primary prevention for depression is a crucial issue (Brenner et al., 2010; Jacka et al., 2012).

During the past three decades, two major models have attracted occupational health

researchers as useful tools in explaining the mechanisms of job stressors and related physical

or psychological reactions: the demand-control model (Karasek, 1979) and the effort-reward

imbalance model (Siegrist et al., 1996). These two models posit that the stress response of an

individual is the result of an imbalance between the job stressors to which employees are
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exposed and the job resources (e.g., job control, social support in the workplace, rewards at

work) employees have. In a new theoretical model called the job-demand resources model,

these job resources are found to have expanded functions: achieving work goals; reducing the

negative effects of job demands and their related physiological, social, and psychological

costs; and finally stimulating personal growth, learning, and development (Bakker et al.,

2007).

Previous literature mainly paid attention to the buffering effect of job resources in relation

to job stressors and stress responses (reducing job demand impact; Bakker et al., 2016 ; Hino

etal., 2015; Van de Ven et al., 2013). However, the role of resources as a direct effect of

reducing job-stress and related psychological costs seems to be neglected. In addition to the

task-level resources mentioned above, macro-level job resources, that is, “what workplace and

its members should be,” have been garnering attention (Sapp et al., 2010) as a protective

factor for mental illness (Bronkhorst et al., 2015). For example, the following two

workplace-level job resources have been established. One is organizational climate, including

the perceptions of social and interpersonal aspect of leadership, supervision group behavior,

relationship, communication, and participation (Gershon et al., 2004). A systematic review

concluded that perceptions of good organizational climate have the benefit of decreasing
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burnout, depression, and anxiety in healthcare organizations (Bronkhorst et al., 2015). The

other macro-level job resource is organizational justice. A literature review of prospective

cohort studies reported that lack of procedural or relational justice was adversely associated

with psychiatric morbidity including depressive symptoms among a variety of workplace or

occupational characteristics (Ndjaboue et al., 2012). In addition, a less-studied concept that

needs more research to understand its effects on the workplace is social capital, which is

regarded as another resource of workplace human relationship and networks in the workplace

social context (Driller et al., 2010; Oksanen et al., 2013).

Concepts of Social Capital

Here, I briefly summarize and marshal the concept of social capital. Although the definition

and concept of social capital are still controversial, Kawachi and his colleagues (2008)

classify the theories into two groups: social cohesion theory and network theory. Social

cohesion theory regards social capital as group-level resources that are available for

individuals within the group. The representative concept is Putnam’s “features of social

organizations, such as networks, norms and trust that facilitate action and cooperation for

mutual benefit” (Putnam, 1993). On the other hand, scholars supporting network theory have

5
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insisted that social capital is the resource born in network between individuals. (e.g., Lin or

Granovetter). Coleman’s concept sometimes seems ignored in this arguement, but Coleman

conceived that social capital is embedded within the structure constructed and that it

facilitates certain actions of the member individuals. So far, the most commonly adopted

description of social capital in epidemiology seems based on Putnam’s theory, that is that

social capital is a group-level resource. These features, such as the norm of reciprocity and

trust in others, facilitate cooperation and people’s interaction for mutual benefit, improve

individuals’ health-related behavior, and facilitate access to health-enhancing resources,

thereby affecting individual health outcomes (Kawachi et al., 1997; Kawachi and Berkman,

2014).

Social capital has another distinction based on type of network: bonding, bridging (Putnam,

2000), or linking. Bonding social capital describes trusting norms and co-operative relations

within homogeneous groups or networks (e.g., between employees within the same unit;

Szreter et al., 2004). In contrast, bridging social capital refers to relations of respect and

mutuality between people who know that they are not alike in social identity and power (e.g.,

colleagues; Szreter et al., 2004). The concept of linking social capital is a spin-off of the

concept of bridging social capital and can be defined as norms with respect and networks with
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trusting relationships between people in authority positions (Kawachi et al., 2013; Szreter et

al., 2004;).

There are three types of methods for measuring the impact of social capital on health by

level of exposure variable and outcome (i.e., individual level or group level): ecological study,

traditional risk factor study, and contextual study (Kawachi et al., 2008). An ecological study

enables one to examine the association of group-level social capital and group-level health

status. By contrast, a traditional risk factor approach is useful if researchers want to observe

the individual level relationship between social capital and health-related outcome (Kawachi

etal., 2008). These two methods mentioned above have produced important insights on the

issue. However, if social capital is treated as a higher level, or group-level factor, then a

contextual study with multi-level modeling that allows one to explore the relationship of

group-level social capital on individual-level outcomes is necessary (Diez-Roux AV, 2003:

Kawachi et al., 2008; Murayama et al., 2012). Actually, some previous studies conducted in

community settings have indicated that community-level social capital has a contextual effect

on mental illness among community dwellers (Lofors et al., 2007). Social capital has gained

the attention of many epidemiologists, public health researchers, and practitioners in the last

two decades (Kawachi, 2008). Recently, the concept of social capital has expanded to other
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social contexts.

Workplace Social Capital

The workplace has been identified as an important field for the examination of the association

of social capital with health (Murayama et al., 2012) for the working-age population, because

they spend a large amount of their daily lives in the workplace with colleagues and

supervisors (Kawachi, 1999). In addition, epidemiologists have identified trust, social

network and social cohesion as a series of core concepts of social capital that could be

predictors of health outcomes in the workplace as well as other fields of study (Kawachi,

1999). Moreover, job stress researchers have considered the potential of social capital in line

with the job-stress control support model or the job-demand resource model, as a higher-level

resource. In fact, some researchers have treated social capital as a group level job-resource

(Oksanen et al., 2013; Sapp et al., 2010). As in other social contexts, so in the worksite, social

capital is controversial’ however, in this study, I propose that workplace social capital should

be described in line with social cohesion theory based on Putnam’s concept, not network

theory. Compared to other workplace social context concepts, workplace social capital can

assess more basic elements of the social structure where these characteristics are operating
8
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(Sapp et al., 2010). Workplace social capital can also promote the factors of organizational

climate, leadership and communication (Bronkhorst et al., 2015).

In early research on workplace social capital, work support and help from colleagues and

supervisors frequently were used as indicators of workplace social capital (Liukkonen et al.,

2004). However, employing these items is controversial. Some scholars have argued that

support and trust were nothing more than antecedents or results of social capital (McKenzie et

al., 2002; Szreter et al., 2004; Ziersch et al., 2005). In addition, social capital is a collective

property in organizations, whereas social support is an individual-level attribute (Tsuboya et

al., 2015). Social support between coworkers can be argued to be the result of mutual respect

(Reknes et al., 2014), not social capital itself.

After these criticisms, researchers reviewed again the original concept of social capital

developed by Putnam, Coleman, or Bourdieu and tried to fit it into a workplace context. More

recently, workplace social capital has been seen as a more diverse aspect of human

relationship and connections, referring for example to the extent to which people trust

mutually (between employees or with supervisor) and have commitment to an organization

(Oksanen et al., 2013). These items have mostly been measured as a worksite condition from

the employees’ point of view. That is, workplace social capital may be a cognitive and social
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cohesive resource relative to Putnam’s concept.

Previous studies have reported that social capital in the workplace was significantly

associated with a broad range of physical health outcomes, such as self-rated health

(Kouvonen et al., 2006; Liukkonen et al., 2004; Oksanen et al., 2008; Suzuki et al., 2009,

Suzuki et al., 2010a),all-cause mortality (Oksanen et al., 2011), hypertension (Fujino et al.,

2012; Oksanen et al., 2012), and sleep quality (Takahashi et al., 2013) as well as a series of

health behaviors (Vdinénen et al., 2009) such as smoking (Sapp et al.. 2010; Suzuki et al..

2010b), hazardous drinking (Gao et al., 2014), and lack of adherence to hypertension

treatment (Oksanen et al., 2011).

As well as in a community, a social capital perspective in the workplace can be considered

as one of many structural features based on relationships. In community settings, bonding

social capital refers to the relationship among homogeneous groups. In a workplace context, it

could be interpreted as the features shared with colleagues with the same occupation, within

the same unit, or with the same job title (Oksanen et al., 2013). In the workplace, bonding

workplace social capital could foster the following four components: affiliation, solidarity,

shared purpose, and link to resources (Hofmeyer, et al., 2008). Bridging social capital in the

workplace can be generated between employees who identify dissimilarly with each other, for

10
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example business collaborators in/out of the unit or company (Oksanen et al., 2013). These

external networks might have potential to provide new opportunities and assets regarding

business, for example knowledge (Dudwick et al., 2006; Szreter et al., 2008). Linking social

capital in the workplace could indicate vertical interactions between individuals and their

leader or supervisor beyond various power structures (Oksanen et al., 2013). Rich linking

social capital provides the benefit of access to resources or knowledge, or seeking new job

opportunities (Hofmeyer et al., 2008).

Although studies of workplace social capital are still sparse compared to community social

capital, the variety of concepts of workplace social capital has led to the development and use

of various scales. Among previous studies, #rust is frequently used as a social capital indicator,

and an important component to reinforce cooperation. In fact, it was indicated that

company-level mistrust of colleagues had a contextual effect on current smoking habits

(Suzuki et al., 2010a) and poor self-rated health (Suzuki et al., 2010b). Workplace support

sometimes is employed as a general indicator of workplace social capital. Although individual

perseption of support from coworkers was not associated with psychological distress among

Finnish employees (Liukkonen et al., 2004), supervisor and coworker support had inverse and

contextual effects on systolic blood pressure (Fujino et al., 2012). However, as mentioned

11
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above, these indicators seemed not to be ues to social capital itself, but the cause or product of

social capital (McKenzie et al., 2002; Szreter et al., 2004; Ziersch et al., 2005). In addition,

social capital is a multi-dimensional concept that a single-item question cannot adequately

measure to cover the full picture of the link between personnel and the organization. To

address the limitations of previous measurement and characteristics of workplace social

capital, at least three psychometric questionnaires with multi and comprehensive components

of workplace social capital were developed and frequently employed. The “Social capital in

Organizations scale” (Jung et al., 2012)is a six-item scale that measures individual perception

of horizontal (bonding and bridging) social capital indicators, for example common value,

support collectivity, trustworthiness. However, vertical types of social capital, that is social

capital beyond the power structure, cannot be assessed with this scale. In Denmark, a 12-item

workplace social capital scale was developed and recommended by the Danish Working

environmental council. The COPSOQ- II study targeted over 8,000 Danish residents; seven

items for examining trust, justice, and collaboration were extracted and used. A study

conducted by Ruglies and his colleagues indicated that higher workplace social capital scores

might reduce the risk of sickness absence (Ruglies et al., 2016). Finally, the eight-item scale

was developed from the Finnish Public Health Sector Study (Kouvonen et al., 2006). To the

12
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best of my knowledge, this scale was translated to various languages including Japanese and

employed to measure its impact on various health outcomes. Validation tests justified using

an eight-item scale. However, three items were prepared for assessing vertical workplace

social capital, and five items for horizontal. Recently, it has been suggested that this scale was

confounded by three sub-concepts of workplace social capital (Oksanen et al., 2013). A

confirmatory factor analysis was conducted with the Japanese healthcare staffs, which found

that a three-factor model was better (Fujita et al., 2016).

Systematic review for the relationship between workplace social capital and mental

ill-being

In community settings, social capital has been known as a protective factor for mental health

impairments, (De Silva et al.., 2005; Ehsan et al., 2015) as well as other health outcomes.

However, to my knowledge, findings regarding the association of workplace social capital

with mental illness have not been reviewed or summarized. To review the evidence expanding

these findings to the work settings, I conducted a systematic literature search in December

2016. The intention of this review was to determine the already accumulated knowledge and

evidence of whether or not and to what degree workplace social capital has an effect on

13
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organizational-level functions to improve individual-level depression. A particular focus was

made on its contextual effect, because workplace social capital is conceptualized as an

organizational level resource (Kawachi et al., 2013).

I employed an online research database (PubMed). The search formula was composed as

follows: ((workplace social capital) OR (organizational social capital) OR (social capital at

work) OR (social capital AND "in" AND workplace)) AND ((depress*) OR (mental problem)

OR (mental health) OR (mental well-being) OR (general health) OR distress)) AND

(("0001/01/01"[PDat] : "2017/04/30"[PDat])) AND English[lang]. After initial search, 372

cites from PubMed were extracted. For the literature review, I included articles satisfying the

following criteria: original research article, written in English, quantitative and observational

research regarding the association of social capital. regarding workplace and mental health

outcome, and peer-reviewed. The studies measuring social capital outside the workplace

(community settings or school) were excluded.

After screening and excluding duplication, title, and abstract, 13 studies satisfied the review

criteria. In the 13 studies, only three studies examined the contextual effect of workplace

social capital, whereas the other 10 studies focused on only individual-level perceptions. The

results of three studies examining the effect of contextual effect of workplace social capital

14
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were mixed.

Regarding the contextual effect of workplace social capital, two cross-sectional studies

conducted in Belgium (De Clercq et al., 2013) and China (Gao et al., 2014) partially support

my idea. In the Belgian study, company-level supervisor concern was inversely associated

with depression after adjusting for individual level perceptions, but company-level supervisor

help was not. These findings indicated that individual perception was inversely associated

with depression after adjusting for company-level workplace social capital, but the effect was

smaller compared to the company level (De Clercq et al., 2013). In the China study, it was

found that using a combined scale of the three dimensions of social capital, mid-levels of

workplace social capital were associated with prevalence of depression. This study also

adjusted for individual perceptions of workplace social capital. The contextual effect was

independent, but the effect on prevalence of depression became smaller after adjusting for the

individual level (Gao et al., 2014). Regarding longitudinal associations, the work-unit-level of

workplace social capital at baseline survey was not associated with new onset of depression at

follow-up study, although the individual level was inversely associated (Kouvonen et al.,

2008). Regarding the type of workplace social capital, two studies (Gao et al., 2014;

Kouvonen et al., 2008) employed the total scale, and the association was only seen in a

15
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cross-sectional study (Gao et al., 2014). Another study assessed linking social capital and

bonding social capital separately and only supervisor concern was associated (De Clercq et al.,

2013).

Looking at the other nine studies focusing on individual perceptions of workplace social

capital, results indicated that higher individual level workplace social capital was inversely

associated with depression in cross-sectional studies directly (Jung et al., 2012) and indirectly

through low job stress (Pattussi et al., 2016) or favorable occupational safety climate (Tang et

al., 2014). Regarding longitudinal associations, two studies supported an inverse effect of

workplace social capital on depression (Oksanen et al., 2010; Read et al., 2015; Tsuboya et al.,

2015) but one study did not (Liukkonen et al., 2004). In the study by Oksanen and her

colleagues, workplace social capital was divided into vertical (linking) and horizontal,

(bonding and bridging) and inversely associated with new onset of depression respectively.

Two cross-sectional studies and one longitudinal analysis indicated that individual

perceptions of workplace social capital might partially moderate the adverse effect of job

stressor (job-demand control, effort-reward impairment; Oshio et al., 2014; Tsuboya et al.,

2015) or job insecurity (Inoue et al., 2016). Another 3-year prospective study in Japan

indicated that individual low perception of workplace social capital may be a predictor of

16
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onset of major depression disorder, but the graph for this relationship was U-shaped

(Sakuraya et al., 2017) . These four studies employed bonding workplace social capital,

mutual understanding, and acceptance.

To summarize my review, to date, only three studies have examined the contextual effect of

workplace social capital on depression, and the results varied depending on study design

(cross-sectional or longitudinal). Thus, I cannot conclude whether or not workplace social

capital has a contextual effect on depression without building additional evidence, especially

evidence based on a longitudinal design. In addition, as mentioned above, social capital has

been regarded as an aggregated attribute by a number of studies in community settings. For

occupational mental health, however, examining the contextual effects of social capital may

give new insights and implications into how to design the workplace or promote health.

In addition, the effect of psychosocial job characteristics (i.e., job strain by job demand, job

control), which have been related to workplace social capital (Sapp et al., 2010) and mental

health (Karasek, 1979), were not simultaneously examined in two studies (Kovounen et al.,

2008; Oksanen et al., 2010). Previous studies have pointed out that job strain was associated

with both social capital (Lindstrém, 2008) and mental health (De Silva et al., 2010; Stansfeld

et al., 2006). Several studies adjusted for psychosocial job demand components and
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associated workplace social capital with depression independently from job stressors,

regardless of the level of social capital (individual or aggregated level; Gao et al., 2014; Jung

et al., 2012; Tsuboya et al., 2015). However, the amount of evidence is not enough to

conclude that job stressors are not major confounders. If a series of job stressors are

confounders of the relationship between workplace social capital and depression, the effect of

workplace social capital could be overestimated.

Previous cross-sectional studies, as well as my own study, examined individual perceptions

and aggregated workplace social capital simultaneously, whereas the Finnish study tested

them separately. Several studies pointed out that separate models make it difficult to

distinguish between individual perceptions and workplace contextual effects (Diez-Roux et al.,

1998; Diez-Roux, 2002; Duncan et al., 1998).

The purpose of the study

Thus, the purpose of this study was to investigate empirically the contextual effect of

workplace social capital on individual psychological distress and psychosocial job

characteristics.

In this study, I employed general psychological distress (depression or anxiety) as an

18
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indicator of mental illness. Individuals with psychological distress experience not only

negative social functioning but also are at risk for mental disorders (Drapeau et al., 2012),

suicide (Ministry of Health, Labour and Welfare, 2016), decreased work productivity (Bender

et al., 2008), and life dissatisfaction (Sanderson et al., 2006). Monitoring the status of

psychological distress and detecting impairment in an early stage is crucial to minimize the

effect of these symptoms on employees’ quality of life and the workplace.

I conducted two different time interval analyses for one-year and two-year follow-up to

confirm whether the trend of association was stable or not.

As a study sample, I employed a social medical corporation in Japan in which about 70% of

the employees were healthcare staff or related specialists. In a broad range of occupations,

healthcare and relevant sector workers may be one of the populations exposed to higher risk

of high levels of job-stress and resulting in depression and anxiety (Tennant, 2001; Weinberg,

2000).
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2 METHODS

Study settings and data collecting

The data for this study were obtained from employees working with a social medical

corporation with 20 facilities and 58 units in Japan. A self-administered questionnaire

(See Appendix), which included variables to measure workplace social capital,

psychological distress, and demographic characteristics, was distributed to the

employees. Inclusion criteria were workers who had a minimum age of 20 and were free

from developmental/intellectual disorders. Medical doctors registered as temporary staff

in the hospital were also excluded from the sample, because they might have had

another main workplace; as such their answers regarding work-related questions might

have been influenced at least in part by a separate workplace situation. The survey with

the same questionnaire items was administered annually from the years 2013 to 2015.

After each survey, the Stress-check sheet based on the result of the Brief Job Stress

Questionnaire (Shimomitsu et al., 2000) was delivered to each respondent. Also, the

research team reported the unit level results to managers through a briefing session and

written report following every survey administration. The number of sample

participants at baseline was 666 individuals. For analysis, respondents with at least one
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missing data entry for analytic variables or who had transferred to another unit were

excluded. Thus, the present study was based on complete-case analysis. I conformed to

the STROBE checklist for cohort study in this study.

Outcome variable

The Japanese version of K6 (Furukawa TA, et al.. 2008; Kessler et al., 2002) was

adopted to measure frequency of occurrence of non-specific psychological distress

(depression and anxiety) for the past 30 days using a 5-point Likert scale (score range

from 0: none of the time to 4: all of the time), and its internal reliability and validity

have been confirmed. In our samples, the Cronbach alpha coefficient for K6 at baseline

survey was 0.90.

Predictor variable

The Japanese version of the workplace social capital scale (Kouvonen et al., 2006;

Odagiri et al., 2010; Oksanen et al., 2013) was adopted for measuring workplace social

capital. The scale items were based on social cohesion theory.

This scale is composed of the following eight items divided into three subscales (i.e.,

21
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workplace social capital; Kobayashi et al., 2014) using a 5-point Likert scale (scale

range from 1 = strongly disagree to 5 = strongly agree):
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“We have a ‘we are together’ attitudes.” (bonding)

“People feel understood and accepted by each other.”’(bonding)

“People keep each other informed about work-related issues in the work unit.”

(bonding)

“People in the work unit cooperate in order to help develop and apply new

ideas.”(bridging)

“Members of the work unit build on each other’s ideas in order to achieve the best

possible outcome.” (bridging)

“Our supervisor treats us with kindness and consideration.” (linking)

“We can trust our supervisor. ”(linking)

“Our supervisor shows concern for our rights as an employee.” (linking)

In this study, the total score of eight items was adopted as the score of workplace

social capital. The original scale was translated into Japanese and then back-translated

with permission from the author of the original version. The reliability and validity of

22
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the Japanese version were reported to be statistically acceptable (Odagiri et al. 2010). In

this study, Cronbach alpha coefficients for the total and the three subscales at baseline

survey were 0.93(total scale), 0.90 (bonding), 0.89 (bridging) and 0.85 (linking),

respectively.

Demographic information, including sex, age, years of education (i.e., 12 years or less

as reference, 13 to 15 years, or 16 years or more), marital status (i.e., single as reference,

married, divorced/widowed), occupation (i.e., healthcare staff as reference, welfare staff,

or others), shift-work or not (reference), employment contract (i.e., regular as reference

or part-time) were gathered via a self-administered questionnaire and personnel records

of the corporation. The association between psychosocial work characteristics (i.e, job

demand and job control), mental health and social capital has been previously suggested

(Lindstrom, 2008). In this study, a three-item scale for job demand and a three-item

scale for job control were measured by two subscales from the Brief Job Stress

Questionnaire (the BJSQ) with a 4-point Likert scale (1:Very much so, 2:Moderately so,

3:Somewhat, 4:Not at all) (Shimomitsu et al., 2000). The score range of each scale was

from 1 to 4, and the calculation procedure was based on the new version of BJISQ

(Inoue et al., 2014), such that a higher score signifies lower job demand and higher job
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control, respectively. Among this study sample, Cronbach alpha coefficients as

indicator for reliability were 0.74 for job demand and 0.68 for job control, respectively.

Statistical analysis

The longitudinal association between unit-level workplace social capital at baseline

survey and individuals’ psychological distress at follow-up survey for one year and for

two years was estimated, respectively. Both unit-level workplace social capital and

individual psychological distress were entered to the model as continuous variables. The

average of unit-level workplace social capital score (total scale and three subscales) was

calculated by unit with two or more respondents for both baseline and follow-up

surveys. The individual workplace social capital score was centered with the unit-mean

score (i.e., group-mean centered). Unit-level workplace social capital was centered with

the mean score of all analytic samples (i.e., grand-mean centered). For estimating the

association, a generalized linear mixed model with random-intercept and random slope

model was used. I employed this linear hierarchical regression approach for assuming

an abnormal distribution for the outcome. A multilevel approach, especially hierarchical

linear regression, can address dispersion by modeling for variance for group-level and
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individual level respectively. With this approach, adequate group-level variance can be

estimated in case indifference for variance cannot be hypothesized (Shimizu, 2014).

First of all, the internal correlation coefficient (ICC) was calculated with the null model.

After that, the crude effect of unit-level workplace social capital was estimated as

Model 1. In Model 2, unit-level workplace social capital at baseline survey,

psychological distress score at baseline survey, and demographic or occupational

characteristics were added simultaneously. Individual job demand and job control at

baseline survey were added into Model 2 (to form Model 3. In Model 4, individual-level

change in workplace social capital was adjusted to Model 3. As a final model, I added a

cross-level interaction term to examine whether the intercept for psychological distress

was explained by unit-level workplace social capital and the slopes of individual

perception of workplace social capital. (Diez-Roux, 2002; Feaster et al., 2011). When

the cross-level interaction term was confirmed to be statistically significant, I conducted

stratified analysis using +1 standard deviation or -1 standard deviation of unit-level

workplace social capital. This method enables to explore the effect modification of

higher-level variables (unit-level workplace social capital in this study) of the effects of

lower level variables (individual level workplace social capital in this study) on
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individual level outcome. (Diez-Roux, 2002)

In addition, the association of each subscale in workplace social capital (i.e., bonding,

bridging, and linking) with psychological distress was also examined with the same

sequence of analytic models. The same centering methods with total scale of workplace

social capital were adopted for these three subscales.

In all analyses, the unstandardized coefficient (B) and standardized coefficient ()

were estimated. Statistical significance was defined using a two-tailed p value (< 0.05).

All statistical analyses were conducted using STATA 14.0 (Statacorp LP, Texas, USA).

Ethical considerations

The study purpose and procedures were explained to participants and a signed

informed consent sheet was obtained from participants. The study protocol was checked

and approved by the ethical committee of faculty of medicine, The University of Tokyo

(No.10125-(4)), Wakayama Medical University (No.1281), University of Occupational

and Environmental Health, Japan (No.H25-109), respectively. In all the study process,

the respondents were identified and tracked based on their name and personnel ID on

the questionnaire written by each respondent. To minimize risk of data breach,
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respondents were also identified by unique random ID for this research. This research

ID, independent of irrelevant personal information (e.g., birthday, address, telephone

number) was used especially for data linkage of questionnaire and personnel record.

First, the respondent’s name and staff ID were gained from a questionnaire (See

Appendix I ). Then, the research ID was added to each respondent and the list of name,

staff ID, and research ID was sent to the personnel office of the cooperation. Based on

the name and staff ID, personnel division staff linked occupational information (unit,

occupation and employment contract) to the list. After deleting name of respondent and

staff ID, the list with research ID and a series of occupational information was returned

to me. Finally, the questionnaire and occupational information were linked by research

ID.

27



10

11

12

13

14

15

16

17

3 RESULTS

Characteristics for analytic or drop-out samples

Figure 1 describes flow of sampling for one-year follow-up analysis and two-year follow-up

analysis, respectively. Overall, 599 (response rate: 89.9%) participants returned their

questionnaire for the baseline survey (Wave 1). Among them, 401 participants participated

in the second survey (Wave 2; follow-up rate: 66.9%), and 340 (follow-up rate: 56.8%)

responded to the third survey (Wave 3). At Wave 2, 131 participants dropped out; and at

Wave 3,157 participants dropped out. Sixty-seven (Wave 2) and 102 (Wave 3) participants

transferred to different units between waves. Compared to the sample used in the analysis

analytic, the dropout samples were relatively young, had less education, included healthcare

staff, and were engaged in shift work. They also showed relatively higher scores for

psychological distress than the sample used in the analysis, whereas the score of workplace

social capital was almost the same as that of the analyzed samples (See Table 1.). After data

cleaning, a total of 80 samples with at least one missing value for analysis, and 8 samples

whose unit had no other participant to the survey (i.e, number of participant within unit was

one) were excluded from analysis. The same sequence of data cleaning was conducted on

respondents for Wave 3. Fifty-two samples with at least one missing variable for analysis, and
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7 samples without other respondents within their unit were excluded from analysis. Finally,

313 samples nested within 45 units for one-year follow-up analysis, and 281 samples nested

45 units for two-year follow-up analysis were used for analysis, respectively.

Table 1 shows the score mean and the distribution of respondents and dropouts from each

follow-up survey at baseline survey for all the variables analyzed in the statistical models.

Over seventy percent of the sample participants were women, (76.7% for one-year follow-up

samples, and 77.2% for two-year follow-up samples) and higher educated (years of education:

13 years or more, 78.4% for one-year follow-up samples, 78.5% for two-year follow-up

samples). About seventy percent of participants were married (65.5% for one-year follow-up

samples, 67.7% for two-year follow-up samples). With respect to occupational characteristics,

around forty-five percent were healthcare staff (46.0% for one-year follow-up samples, 45.8%

for two-year follow-up samples). Regarding employment contract, half of the sample worked

as regular employees (59.0% for one-year follow-up samples, 56.9% for two-year follow-up

samples), and about 30% were engaged in shift work (29.7% for one-year follow-up samples,

27.8% for two-year follow-up samples). Regarding psychosocial work characteristics, the

score for job demand and job control at baseline was 2.9 (Standardized deviation: SD 0.7) and
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2.5 (SD 0.6) for one-year follow-up samples and 2.9 (SD 0.6) and 2.5 (SD 0.7) for two-year

follow-up samples, respectively. The average of the total scale of workplace social capital

score and psychological distress score at baseline survey was 3.7 (SD 0.7) and 4.6 (SD 5.0)

among the samples for one-year follow-up analysis, and 3.7 (SD 0.8) and 4.4 (SD 4.5) for

two-year follow-up samples, respectively. The average score of each subscale of workplace

social capital among one-year follow up samples was 3.7 (SD 0.8, bonding), 3.6 (SD 0.9,

bridging), and 3.8 (SD 0.8, linking). Among the two-year follow-up sample, the average score

of each subscale were as follow: 3.7 (SD 0.9, bonding), 3.6 (SD 0.9, bridging), and 3.8 (SD

0.8, linking). The psychological distress score at baseline survey among dropouts was higher

compared to respondents of each follow-up (4.9£4.9 among one-year follow-up dropouts,

5.0£5.0 among two-year follow-up dropouts, respectively).

Multi-level association of unit-level workplace social capital at baseline and employee’s

psychological distress at follow-up survey

The average of workplace social capital score (total scale and three subscales) and

psychological distress score by unit is described in Table 2 for one-year follow-up samples

and in Table 3 for two-year follow-up samples, respectively. The average score of workplace
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social capital of total scale, three subscales of workplace social capital at baseline survey, and

psychological distress score at follow-up survey were 3.7 (SD 0.7, total scale), 3.7 (SD 0.8,

bonding), 3.6 (SD 0.8, bridging), 3.8 (SD 0.8, linking), and 4.6 (SD 5.1, psychological

distress) among one-year follow-up samples, and 3.7 (SD 0.8, total scale), 3.7 (SD 0.9,

bonding), 3.6 (SD 0.9, bridging), 3.8 (SD 0.8, linking), and 4.8 (SD 4.9) among two-year

follow-up samples, respectively.

The series of ICC for workplace social capital at baseline data and psychological distress at

follow-up data for null model were 0.17 and 2.17e-14 for one-year prospective analysis, and

0.14 and 0.01 for two-year prospective analysis. With regard to each sub-scale of workplace

social capital, the ICC among one-year or two-year follow-up samples was 0.14 and 0.17

(bonding), 0.13 and 0.12 (bridging), and 0.14 and 0.12(linking), respectively (data not

shown).

Multilevel analyses of the longitudinal association of workplace social capital with

psychological distress (total score)

Table 4 describes the estimation of the multilevel association unit-level workplace social

capital (total score) at Wave 1, with psychological distress for Wave 2. Unit-level workplace
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social capital at Wave 1 was inversely and statistically significantly associated with

psychological distress in the crude model ([B] =-0.360, [B] = -0.027, p = 0.006). However,

this association turned adverse but not statistically significant after adjusting for

psychological distress score, demographic or occupational characteristics ([B] = 0.757, [B] =

0.058, p =0.074), and psychosocial job characteristics ([B] = 0.182, [] = 0.014, p = 0.079) at

the baseline survey. This association did not change after adjusting for individual-level

workplace social capital at Wave 1 in Model 4 ([B] =0.161, [f] = 0.012, p = 0.123), and after

adding a cross-level interaction term to the model, as a final model ([B] =0.183, [$] = 0.014,

p =0.061). The coefficient of the cross-level interaction term was not statistically significant

([B] = -0.108, [B] = -0.006, p = 0.665).

Table 5 describes the result for two-year follow-up samples. Like the one-year follow-up

survey, the association of unit-level workplace social capital at Wave 1 with psychological

distress at Wave 3 was inverse but statistically not significant in the crude model ([B] =

-0.344, [B] =-0.028, p = 0.052). In addition, like the one-year follow-up analysis, this

association turned adverse but not statistically significant after adjusting for psychological

distress at baseline and demographic characteristics ([B] = 0.134, [B] =0.011, p = 0.454 in

Model 2), and adjusting for psychosocial job characteristics ([B] = 0.143, [B] =0.012, p =
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0.429). This association was observed after adjusting for individual-level change in workplace

social capital ([B] =0.198, [B] =0.016, p = 0.295). In the final model, the cross-level

interaction term as not statistically significant ([B] =-0.322, [B] =-0.019, p = 0.247).

Subscale analysis for the multilevel longitudinal association of

workplace social capital with psychological distress.

A series of the analyses regarding the association of unit-level bonding workplace social

capital drew almost the same sequence with the analyses of total scale. However, in both

follow-up terms, this association was adversely and statistically significant in the final model

([B]=0.168, [B] = 0.015, p = 0.043, for one-year follow-up; as compared to [B] = 0.318, [B]

=0.031, p = 0.038, for two-year follow-up). However, the cross-level interaction term was

not significant for either follow-up duration ([B] =-0.017, [B] = -0.006, p = 0.914, for the

one-year follow-up; and [B] = -0.058, [B] = -0.003, p = 0.765, for the two year follow-up

duration).

Regarding bridging workplace social capital, as well as other types of workplace social

capital, the association with psychological distress in on the one-year observational period

turned adverse and not statistically significant in Model 2 ([B] =0.127, [] = 0.011, p = 0.135
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for one-year follow-up). This association stayed unchanged after adjusting for all covariates

and cross-level interaction terms ([B] = 0.150, [B] = 0.013, p = 0.094 for the one-year

follow-up). For the two-year follow-up analysis, the association was not significant in any of

the analytic models ([B] =0.196, [B] = 0.018, p = 0.187 in Model 5), or the cross-level

interaction term ([B] =-0.102, [B] =-0.042, p = 0.551).

The association of Linking workplace social capital at baseline survey with psychological

distress in the follow-up survey was not statistically significant in any of the models,

regardless of the follow-up duration. In Model 5 for one-year follow-up analysis, multi-

collinearity between unit-level workplace social capital and cross-level interaction term was

found despite of centering method (Variance inflation factor score; 17.84 for unit-level

linking workplace social capital, 17.77 for cross-level interaction term). So I reported the

result of Model 4 ([B] =0.112, [B] = 0.009, p = 0.249) as the final model for one-year

follow-up observation. In the two-year follow-up duration, the association of linking

unit-level workplace social capital with psychological distress was not statistically significant

in any of the models ([B] =-0.048, [B] =-0.004, p = 0.779 in Model 5) and the cross-level

interaction term ([B] =-0.043, [B] =-0.018, p = 0.879).
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Employees (N =705) (2013)

) ) Exclusion criteria ) )
—3 Medical doctor registered as a temporaliy doctor in hosioltal (n =38)
Intellectual/Developmental disorder (n = 1)

Eligible employees for baseline survey (N = 666) (2013; Wave 1)

3 Did not respond (n = 67)

\ 4
Baseline survey (from Aug. to Oct. 2013; Wave 1)
(n=1599; Wave 1)
4 Dropout (n = 131)/ Transferred (n = 67)
A 4
Wave 2 survey (from Aug to Oct. 2014)
(n=401)
.. Exclusion criteria )
At least one missing value for analysis at baseline (n = 46) or
follow-up (n = 34)
_ Excluded from multilevel analysis
Units with only one participant (n = 8 from 8 units)
A 4
Eligible samples for one-year follow-up analysis
(n =313 with 45 units)
N Dropout (n = 157)/ Transferred (n = 102)
Wave 3 survey (from Aug to Oct. 2015)
(n =340)
o Exclusion criteria
At least one missing value for ar(lalysis2 31'[ baseline (n = 40) or follow-up
n =
. Excluded from multilevel analysis )
Units with only one participant (n = 7 from 7 units)

\4

Eligible samples for two-year follow-up analysis
(n=281)

Figure 1 Flow of sampling for analysis
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Table 1. Demographic, occupational and psychosocial job characteristics among analytic and drop-out samplesat baseline survey.

One-year follow-up survey

Two-year follow-up survey

Analytic sample

Dropout sample

Analtytic sample

Dropout sample

(n=313) (n=131) (n=281) (n=157)
Mean SD n Y% Mean SD n % Mean SD n % Mean SD n %
Sex
Men 73 233 32 244 64 228 36 229
Women 240 76.7 99 75.6 217 712 121 77.1
- - 0 0.0 - - 0 0.0
Age(yrs) 455 11.1 44.1 12.6 462 11.2 455 125
Years of education
<=12 69 22.0 22 16.8 66 23.5 26 16.6
13-15 122 39.0 60 45.8 104 37.0 72 459
>=16 122 39.0 40 30.5 111 395 50 31.8
Missing - - 9 69 - - 9 57
Marital status
Never married 65 20.8 27 20.6 52 185 27 172
Married 205 65.5 83 63.4 190 67.6 103 65.6
Divorced/widowed 43 13.7 1292 39 139 19 121
Missing - 9 69 - - 8 51
Occupation
Healthcare staffs
Nurse/Public health nurse 100 31.9 57 435 80 285 70 44.6
Therapist(physi ional/Orthoptist/Speech therapist/other) 21 6.7 3 23 21 7.5 5 32
Laboratory technitian 10 32 6 4.6 13 4.6 2 13
Medical doctor 9 29 1 84 12 43 9 57
Pharmaceutical chemist 4 13 I 08 3 1.1 2 13
Welfare staffs
Care manager/ Care worker/Home assistant helper 68 21.7 32 244 67 238 42 26.8
Psychiatry social worker/Medical social worker 14 45 6 4.6 10 3.6 5 32
Others
Clerk 64 204 1292 52 185 17 10.8
Cook 13 42 0 00 13 46 106
Nutritian 6 19 0 00 5 1.8 1 06
Others (Clinical therapist, System engineer, etc) 4 13 3 23 5 1.8 319
Employment contract
Regular employment 184 58.8 81 61.8 160 56.9 84 535
Others 129 41.2 50 38.2 121 43.1 73 46.5
Missing - - 0 0.0 - - 0 00
Rotating shift
Yes 95 30.4 50 38.2 78 27.8 56 35.7
No 218 69.6 67 51.1 203 722 82 522
Missing - - 14 10.7 - - 19 12.1
Job demand (score range: 1-4) 29 07 29 06 29 07 29 08
Job control (score range: 1-4) 25 0.6 25 07 25 07 25 02
Workplace social capital (score range: 1-5) 3.7 07 3.7 08 3.7 08 37 08
Bonding workplace social capital (score range:1-5) 3.7 09 3.7 08 3.7 09 36 09
Bridging workplace social capital (score range:1-5) 3.6 09 36 08 3.6 09 3.6 09
Linking workplace social capital (score range:1-5) 38 08 38 09 38 08 38 09
Psychological distress (score range: 0-24) 46 5.0 49 49 44 45 50 5.0

SD:standard deviation

36



Table 2. Average of workplace social capital at Wave land psychological distressat at Wave 2 by unit (one-year follow-up).

One-year follow-up samples

Workplace social capital at baseline Psychological
(score) distress
(score)
Total score Bonding Bridging Linking
Unit n mean SD mean SD mean SD mean SD mean SD
Accounting A 14 39 06 4.1 0.7 3.8 0.9 3.8 0.9 5.8 5.3
Accounting B 2 39 0.1 45 0.7 43 0.4 2.8 0.7 45 6.4
Area comprehensive support center B 5 42 05 43 0.6 39 0.9 43 0.4 0.8 1.8
Clinic A 7 38 04 3.9 0.4 3.7 0.8 4.0 0.2 5.3 6.1
Clinic B 14 36 09 3.5 1.0 3.6 0.9 3.7 1.1 4.0 5.1
Clinic C 8 35 1.1 3.5 0.9 32 1.3 3.8 1.1 5.6 5.5
Clinic D 10 39 07 3.8 0.8 3.8 1.0 42 0.7 42 4.6
Clinic E 8 41 05 43 0.7 43 0.5 3.6 0.8 3.6 3.9
Clinic F 10 37 05 3.6 0.7 3.6 0.6 3.7 0.5 6.3 6.8
Clinical examination division 4 39 04 3.8 0.2 3.6 0.5 43 0.7 2.0 2.7
Community medical collaboration center 4 3.5 1.1 32 1.1 3.1 1.2 4.1 1.2 53 5.1
Cooperation administration office A 2 33 0.1 3.0 0.0 35 0.7 35 0.7 3.0 2.8
Cooperation administration office D 340 09 3.8 1.0 3.8 1.3 43 0.6 4.7 5.7
Cooperation administration office E 4 40 05 38 0.7 4.0 0.4 4.2 0.4 4.8 5.6
Daycare A 4 42 03 43 0.6 4.0 0.4 43 0.9 3.0 5.4
Daycare B 3 39 14 3.7 1.5 4.0 1.7 4.0 1.0 4.7 5.5
Doctor's office A 4 38 04 3.9 0.2 3.6 0.8 39 0.6 3.5 29
Doctor's office B
General Administration office 2 37 03 3.8 0.2 3.8 1.1 35 0.2 4.0 5.7
Health management office 3 34 06 3.1 0.7 33 0.3 3.8 0.7 3.7 3.5
Home help service A 3 38 03 39 0.2 3.8 0.3 3.8 0.5 3.0 1.7
Home help service B 18 38 07 3.7 0.8 3.7 0.9 4.0 0.8 35 39
Home help service C 23 39 06 39 0.7 3.7 0.7 4.0 0.6 3.6 4.2
Home help service D 4 44 04 4.4 0.7 4.5 0.4 4.4 0.5 33 2.5
Home nursing service D 5 43 03 4.3 0.3 4.4 0.5 4.2 0.6 0.6 0.9
Hospital administration office 5 35 05 3.5 0.5 3.2 1.0 35 0.4 4.8 43
Hospital outpatient ward A 10 38 06 35 0.7 34 0.8 4.2 0.6 55 5.4
Hospital ward A 5 46 06 4.5 0.5 4.4 0.9 4.7 0.5 4.2 44
Hospital ward B 5 40 12 3.5 1.4 3.5 1.4 45 0.9 6.6 10.0
Hospital ward C 8 28 1.1 2.5 1.1 2.5 1.1 32 1.1 7.6 7.9
Hospital ward D 12 36 05 3.6 0.6 3.7 0.7 35 0.7 3.8 3.8
Hospital ward X 12 38 05 3.6 0.7 3.6 0.7 42 0.7 5.5 6.7
Hospital ward Y 19 37 05 3.6 0.6 3.5 0.6 3.9 0.5 7.0 7.2
In-home care support center A 6 41 05 4.1 0.5 4.4 0.5 3.8 0.7 2.7 23
In-home care support center B 8§ 29 07 3.0 0.8 29 0.8 2.7 0.9 6.5 7.9
In-home nursing care support center A 5 35 05 3.7 0.3 32 0.8 35 0.5 4.0 43
Nurse administration 2 47 04 4.5 0.7 4.5 0.7 5.0 0.0 35 0.7
Nursing care project division 2 43 04 4.5 0.7 4.5 0.7 4.0 0.0 4.5 35
Nutrition division 20 3.0 0.8 2.8 0.9 3.1 0.8 32 0.9 42 4.0
Pharmacology devision 4 43 03 43 0.3 4.6 0.5 4.2 0.6 35 5.1
Psychiatry social worker's office 4 43 02 4.4 0.5 46 05 40 05 6.3 43
Psychotherapy unit 2 35 07 3.5 0.7 33 0.4 3.7 0.9 1.0 1.4
Rehabilitation unit A 3 40 0.1 4.0 0.0 4.0 0.0 3.9 1.9 7.7 6.7
Rehabilitation unit B 9 33 07 33 0.8 33 0.6 3.4 0.9 5.7 32
X-ray examination division 5 40 05 4.1 0.9 3.6 0.7 4.1 0.3 3.6 6.5
Welfare service center for the disabled A 3 35 14 32 2.0 2.7 1.8 43 0.6 33 49

SD: standard deviation
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Table 3. Average of workplace social capital at Wave 1 and psychological distress at Wave 3 by unit (two-year follow-up).

Two-year follow-up samples

Workplace social capital at baseline Psyc-hological
(score) distress
(score)
Total Bonding Bridging Linking
Unit n mean SD mean SD mean SD mean SD mean SD
Accounting A 2 4.0 0.7 4.1 0.8 39 0.9 4.0 0.6 5.5 5.8
Accounting B 7 38 0.1 4.5 0.7 43 0.9 2.8 0.7 12.0 12.7
Area comprehensive support center B 5 4.2 0.5 43 0.6 3.9 0.9 4.3 0.4 0.2 0.4
Clinic A 7 39 0.4 39 0.4 3.7 0.4 4.0 0.2 5.1 5.4
Clinic B 15 3.7 0.9 3.6 1.0 3.6 0.8 3.8 1.1 5.8 4.6
Clinic C 10 35 1.1 3.6 1.0 32 1.2 35 1.3 4.6 5.5
Clinic D 7 4.0 0.6 4.0 0.6 4.1 0.7 4.0 0.7 4.0 49
Clinic E 6 4.1 0.5 44 0.5 43 0.4 3.7 1.0 32 2.1
Clinic F 9 3.8 0.4 3.8 0.6 3.8 0.6 39 0.4 5.6 53
Clinical examination division 7 3.8 0.4 3.7 0.5 3.6 0.5 4.0 0.8 4.7 6.7
Community medical collaboration center 3 34 1.3 32 1.3 32 14 3.8 1.3 7.0 5.6
Cooperation administration office A 2 34 0.8 32 0.5 3.0 1.4 4.0 0.0 3.5 4.9
Cooperation administration office D 3 44 0.6 43 0.5 4.5 0.7 4.5 0.7 35 4.9
Cooperation administration office E 4 4.0 0.5 3.8 0.7 4.0 0.4 42 0.4 33 4.6
Daycare A 3 43 0.1 42 0.7 42 0.3 4.6 0.8 53 6.1
Daycare B 3 39 1.4 3.7 1.5 4.0 1.7 4.0 1.0 2.7 3.8
Doctor's office A 4 4.0 0.7 42 0.6 39 1.0 4.0 0.7 6.8 5.3
Doctor's office B 2 3.6 0.4 35 0.7 3.0 0.0 4.0 0.5 4.0 1.4
General Administration office 3 3.9 0.3 3.8 0.2 4.0 1.0 39 0.2 53 2.1
Health management office 3 39 3.1 3.8 0.5 3.7 0.3 42 0.2 1.3 1.5
Home help service A 3 3.8 0.3 3.9 0.2 3.8 0.3 3.8 0.5 53 23
Home help service B 17 39 0.6 39 0.6 3.8 0.8 4.1 0.7 3.7 43
Home help service C 22 39 0.6 38 0.7 3.7 0.7 4.0 0.5 3.1 3.8
Home help service D 6 3.6 1.1 3.7 1.2 3.8 1.0 3.4 1.4 9.5 7.6
Home nursing service D 4 4.1 0.1 4.2 0.2 43 0.5 4.0 0.5 1.3 2.5
Hospital administration office 4 33 0.5 3.5 0.6 3.0 1.1 34 0.3 3.0 6.2
Hospital outpatient ward A 11 3.8 0.6 35 0.6 34 0.7 43 0.6 3.5 43
Hospital ward A 6 4.5 0.6 44 0.5 43 0.8 4.6 0.5 5.5 5.4
Hospital ward B 5 3.4 1.1 32 1.4 33 1.3 3.7 1.0 8.4 3.6
Hospital ward C 5 24 1.1 1.9 0.9 2.2 1.1 3.0 1.4 52 43
Hospital ward D 12 33 0.8 33 0.8 34 1.0 34 0.8 4.8 5.4
Hospital ward X 10 4.0 0.6 3.7 0.8 3.7 0.7 44 0.7 6.9 5.8
Hospital ward Y 6 38 0.5 3.9 0.4 3.8 0.8 3.8 0.7 8.5 3.6
In-home care support center A 4 4.0 0.8 4.3 0.5 4.5 0.6 35 1.3 1.5 24
In-home care support center B 4 2.9 0.7 3.1 0.8 3.0 0.9 2.7 0.6 9.5 9.7
In-home nursing care support center A 2 32 0.1 35 0.2 2.5 0.7 33 0.5 6.5 3.5
Nurse administration 4 4.6 0.3 45 0.6 43 0.5 4.8 0.3 2.3 1.7
Nursing care project division 3 42 0.4 43 0.6 43 0.6 4.0 0.0 4.0 1.7
Nutrition division 19 3.1 0.8 29 0.8 3.1 0.8 32 0.9 4.0 43
Pharmacology devision 3 43 0.3 43 0.3 4.7 0.6 39 0.2 7.7 2.5
Psychotherapy unit 2 3.5 0.7 3.5 0.7 33 0.4 3.7 0.9 2.5 35
Rehabilitation unit A 3 4.0 0.1 4.0 0.0 4.0 0.0 39 0.2 10.3 25
Rehabilitation unit B 10 33 0.7 33 0.7 32 0.7 33 0.9 5.8 42
X-ray examination division 5 4.0 0.5 4.1 0.9 3.6 0.7 4.1 0.3 32 5.1
Welfare service center for the disabled A 4 3.8 12 3.6 12 29 1.5 4.5 0.6 4.5 3.0

SD:standard deviation
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Table 4. Multilevel analysis of the association of workplace social capital (total score) at Wave 1 (baseline) with individual-level psychological distress at Wave 2 (follow-up) among
45 units in a social medical cooperation.

Model 1 Model2 Model 3 Model4 Model 5
(n of respondents = 313,n of units=45) B SE B P B SE B P B SE B P B SE B P B SE B P
Fixed effect
Individual level variables
Gender(woman=1.man=0) 0171 0075 0014 0023 0172 0076 0014 0023 018 0076 0015 0016 0244 0081 0020 0003
Ageatbaseline (yrs.) 0007 0004 0016 0042 0007 0004 0015 0048 0006 0004 0014 0074 0006 0004 0014 0095
Years of education (reference: 12y or less)
13yto 15y 0061 0083 0009 0465 0060 0085 0009 0481 0037 0086 0006 0666 009 0089 0015 0269
16y ormore 0110 0087 0017 0208 0101 080 0015 0253 0075 0088 0011 0393 0220 0093 0033 0019
Marital status at baseline (reference: single)
married 0270 0080  -0031 0001 0276 0081 0032 0001 0279 0081 0032 0001 0314 0087 0036 <000
divorce/bereaved 0172 0110 0020 0120 0033 0078 0005 0673 018 0115 0021 0100 0222 0116 0026 0055
Employment status (reference regular employment) 0061 0076 0009 0418 0033 0078 0005 0673 0032 0780 0005 0685 0002 0081 <000 0985
Occupation (reference: healthcare staff)
welfare staff 018 0092 0031 0045 0205 0095 0034 0031 0215 009 0036 0025 0236 0098 0039 0016
others 0071 0083 0012 039 0072 0086 0012 0403 004 0087 0009 0538 0024 004 004 07%
Shift rotating (reference: not engaged in shift work) 0158 0076 0014 0039 0171 0078 0016 0028 0171 0079 0016 0030 0007 0082 0001 0932
Psychological distress score at baseline 0107 0005 0105 <0001 0103 0005 0101 <0001 009 0006 0095 <0001 0102 0006 0102 <0001
Job demand at baseline 0102 0048 0014 0003 0083 0046 0011 0083 014 0051 0004 004
Job control at baseline 0021 0050 0003 0682 0012 0050 0002 0810 0001 0053 <000 099
Workplace social capital at baseline 0139 0047 0017 0003 0195 0102 0024 0055
Unitlevel
Workplace social capital at baseline 0360 0130 0027 0006 0176 0098 0013 0074 018 0103 0014 0079 0l61 0105 0012 0123 018 0080 0014 006l
Individual x unit - interaction of workplace social 0108 0250 0006 0665

B, unstandardized coefficient; B, standardized coefficient; SE, standard error.

Model 1: Crude

Model 2: Psychological distress score at baseline, demographic and occupational characteristics were added into Model 1.
Model 3: Psychosocial work characteristics were added into Model 2.
Model 4: Individual level workplace social capital was added into Model 3.
Model 5: Cross-level interaction term was added into Model 4.
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Table 5. Multilevel analysis of the association of workplace social capital (total score) at Wave 1 (baseline) with individual-level psychological distress at Wave 3

(follow-up) among 45 units in a social medical cooperation.

Model 1 Model 2 Model 3 Model4 Model 5
(nof respondents = 281,n of units=45) B SE B P B SE B P B SE B P B SE B P B SE B P
Fixed effect
Individual level variables
Gender(woman=1.man=0) 0042 0082 004 0060 0054 0082 0005 0510 0051 0082 0004 0533 0093 0087 0008 0288
Ageatbaseline (yrs) -000 0004 0019 0030 0191 0004 0441 0025 0009 0004 0021 0020 0011 004 0027 0006
Years of education (reference: 12y or less)
13yto 15y 0019 008 0003 087 0005 008 0001 0952 0018 008 0003 084 0024 0968 004 0804
16y ormore 0165 004 0026 0078 0152 0095 0024 0004 0204 0095 0033 0032 0025 0108 0004 0819
Marital status at baseline(reference: single)
married 0001 0086 <0001 0989 0005 009 0001 0960 0015 009% 0002 0878 0133 0104 0016 0201
divorce/bereaved 0163 0124 0019 018 0153 0124 0018 0219 0155 0124 0018 0212 0168 0130 0020  0.97
Employmentstatus  (reference :regular 0266 0084 0027 0002 0213 0089 002 0017 0211 0089 002 0018 0019 0098 0002 0845
Occupation (reference: healthcare staff)
welfare staff 0041 0109 0007 0711 005 0110 0010 0590 0066 0110 0011 057 014 0119 0028 0167
others 0047 0105 0008 0651 0052 0106 0009 0621 0039 0106 0007 0715 005 0115 0009 0648
Shift rotating (reference: not engaged in shift work) 0100 0093 0009 0285 0123 0095 0011 0193 0114 0095 0011 029 0020 0102 0002 0845
Psychological distress score at baseline 0097 0006 009 <0001 0094 0007 0087 <0001 009 0095 008 <0001 0109 0009 0102 <0001
Job demand at baseline 0139 004 0018 0010 0129 004 0017 0017 0128 0060 0017 0032
Job control at baseline 0001 0053 <0001 0990 0009 0053 0001 0860 0034 0059 0005 0565
Workplace social capital at baseline 0068 0047 004 0146 015 0121 0009 0197
Unitlevel
Workplace social capital at baseline 034 0177 0028 0052 0134 0179 0011 044 0143 0180 0012 0429 0127 0179 0010 0477 0198 0189 0016 0295
Individual x unit - interaction of workplace social 032 0278 0019 0247

B, unstandardized coefficient; B, standardized coefficient; SE, standard error.

Model 1: Crude

Model 2: Psychological distress score at baseline, demographic and occupational characteristics were added into Model 1.

Model 3: Psychosocial work characteristics were added into Model 2.
Model 4: Individual level workplace social capital was added into Model 3.
Model 5: Cross-level interaction term was added into Model 4.
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Table 6. Multilevel analysis of the association of bonding workplace social capital at Wave 1 (baseline) with individual-level psychological distress at Wave 2

(follow-up) among 45 units in a social medical cooperation.

Model 1 Model 2 Model 3 Model4 Model 5

(nofrespondents= 313,n of units=45) B SE B P B SE B P B SE B P B SE B P B SE B P
Fixed effect
Individual level variables

Gender(woman=1.man=0) 0174 0075 0015 0020 0176 0076 0015 0020  0.81 0076 0015 0017 0233 0080 0019 0004
Ageatbaseline (yrs) 0007 0004 0015 0039 0007 004 0016 0046 0007 0004 0016 004 0009 0004 0019 0016
Years of education (reference: 12y or less)

13yto 15y 0582 003 0088 0488 0058 0085 0009 049 0055 0085 0008 0522 0102 008 0015 0250

16y ormore 0110 0087 0017 0206  0.01 0088 0015 0250 0099 0088 0015 0258 0199 0093 0030 0032
Marital status at baseline(reference: single)

married 0269 0080 0031 0011 0274 0085 0032 0001 0275 0085 0032 0001 0347 0087 0040 <0001
divorce/bereaved 0174 0111 0020 0117 0184 0088 0021 0100 0181 0088 0021 0105 0265 0114 0031 0020
Employmentstatus  (reference :regular employment) 0062 0076 0009 0417 0033 0081 0005 0670 0035 0081 0005 0655 0013 0080 0002 0871
Occupation (reference: healthcare staff)

welfare staff 018 0092 0031 0045 0205 0112 0034 0031 0207 0112 0034 0030 0231 0095 0039 0015
others 0067 0083 0011 042 004 0078 0011 0424 0065 0078 0011 0448 004 008 0009 0533
Shift rotating (reference: not engaged in shift work) 0145 0078 0013 0061 0158 0079 0014 0046 0158 0095 0014 0047 0021 0082 0002 0795
Psychological distress score at baseline 0107 0005  0.105 <0001 0103 0053 0.101 <0001 0.101 0006 009 <0001 0102 0006 0100 <0001
Job demand at baseline 0.102 048 0014 0033 009 0048 0013 0039 0141 0051 0019 0006
Job control at baseline 0025 0051 0003 0627 0020 0051 0003 0697 0011 0034 0001 0831
Workplace social capital at baseline 0039 0041 0006 0337 0073 0079 0010 0359
Unitlevel

Workplace social capital at baseline 0300 0110 0027 0007 0156 008 0014 0067 0165 009 0015 0066 0160 009 0014 0077 0168 0083 0015 0043
Individual x unit - interaction of workplace social capital 0017 0157 0006 0914

B, unstandardized coefficient; B, standardized coefficient; SE, standard error.
Model 1: Crude

Model 2: Psychological distress score at baseline, demographic and occupational characteristics were added into Model 1.

Model 3: Psychosocial work characteristics were added into Model 2.
Model 4: Individual level workplace social capital was added into Model 3.
Model 5: Cross-level interaction term was added into Model 4.
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Table 7. Multilevel analysis of the association of bonding workplace social capital at Wave 1 (baseline) with individual-level psychological distress at Wave 3

(follow-up) among 45 units in a social medical cooperation.

Model 1 Model 2 Model 3 Model4 Model 5
(nof respondents =281,n of wnits = 45) B SE B P B SE B P B SE B P B SE B P B SE B P
Fixed effect
Individual level variables
Gender(woman=1.man=0) 0040 0081 004 0620 0052 0082 0005 0524 0052 0082 0005 0524 0029 0088 0003 0740
Ageatbaseline (yrs) 0008 0004 0019 0029 0009 0004 0020 0024 0009 0004 0020 0024 0010 0004 0023 0015
Years of education (reference: 12y or less)
13yto 15y 0020 0085 0003 0314 0003 0086 <000 0972 0004 0086 0001 0965 0007 0097 0001 0943
16y ormore 0165 0093 0026 0078 019 0095 0030 0045 019 0095 0031 004 0042 0107 0007 0693
Marital status at baseline (reference: single)
married 0001  00% <0001 0991 0005 00% 0001 0962 004 009% <0001 0959 0135 0105 0016 0200
divorce/bereaved 0164 0124 0019 018 014 0124 0018 0216 019 0124 002 0214 0156 0133 0018 0241
Employmentstatus  (reference : regular employment) 0261 0086 0027 0003 0210 0089 0021 0018 0005 0089 0001 0018 0034 0097 0003 0730
Occupation (reference: healthcare staff)
welfare staff 0036 0108 0006 0739 0056 0109 0010 0610 0I5 0109 0027 0607 0178 0119 0031 0135
others 0039 0104 0007 0707 0043 0.105 0007 0681 0210 0105 0036 0688 0114 0116 0020 0328
Shift rotating (reference: not engaged in shift work) 004 0093 0008 0371 0106 0095 0010 0264 0056 0095 0005 0272 0015 0102 0001 03881
Psychological distress score at baseline 0097 0006 009 <0001 0095 0007 0088 <0001 0094 0007 0087 <0001 0.I10 0009 0103 <0.001
Job demand at baseline 0138 004 0018 0010 0137 0054 0018 0011 0.123 0059 0016 0036
Job control at baseline 0005 0053 0001 0921 0004 0053 0001 0938 007 0006 0010 0231
Workplace social capital at baseline 0006 0043 0001  089% 0058 0102 0009 0714
Unitlevel
Workplace social capital at baseline 0194  01%4 0019 0208 0237 0147 0023 0.108 0240 0149 0023 0107 0238 0149 0023 0109 0318 0.153 0031 0038
Individual x unit interaction of workplace social 0058 0194 0003 0765

B, unstandardized coefficient; B, standardized coefficient; SE, standard error.
Model 1: Crude

Model 2: Psychological distress score at baseline, demographic and occupational characteristics were added into Model 1.

Model 3: Psychosocial work characteristics were added into Model 2.
Model 4: Individual level workplace social capital was added into Model 3.
Model 5: Cross-level interaction term was added into Model 4.
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Table 8. Multilevel analysis of the association of bridging workplace social capital at Wave 1 (baseline) with individual-level psychological distress at Wave 2

(follow-up) among 45 units in a social medical cooperation.

Model 1 Model 2 Model 3 Model4 Model 5
(nof respondents = 313,n of units=45) B SE B P B SE B P B SE B P B SE B P B SE B P
Fixed effect
Individual level variables
Gender (woman=1.man= 0) 0166 0075 0014 0028  0.168 0076 0014 0027 0177 0076 0015 0020 0222 0083 0019 0007
Ageatbaseline (yrs) 0007 0035 0016 0038 0007 004 0016 004 0007 0036 0016 0048 0009 0004 0019 0025
Years of education (reference: 12y or less)
13yto 15y 004 00 0010 0449 0062 008 0009 0466 0039 008 0006 0647 0056 0089 0008 0529
16y ormore 0114 0087 0017 018 0105 0088 0016 0231 003 0088 0013 0341 0203 0093 0031 0030
Marital status at baseline(reference: single)
married 0273 0081 0032 0001 0279 0081 0032 0001 0280 0081 0032 0001 0299 0089 003 0001
divorce/bereaved 0180 0111 0021 0105 0190 0112 002 009 018 0112 0021 00% 0262 0117 0030 0025
Employmentstatus  (reference :regular employment) 0062 0076 0009 0419 0033 0078 0005 0666 0031 0078 0005 0689 0014 0082 0002 084
Occupation (reference: healthcare staff)
welfare staff 0182 0093 0030 0050 0202 0060 0034 0035 0210 00% 0035 0029 0235 0101 0039 0019
others 004 003 0011 0446 0065 0087 0011 0451 0048 0087 0008 0581 0041 009 0007 0648
Shift rotating (reference: not engaged in shift work) 0156 0078 0014 0045 0.169 0080 0015 0033 0171 0079 0016 0032 0060 0083 0005 0471
Psychological distress score at baseline 0106 0005 0105 <0001  0.103 0005 0.101 <0001 0097 0006 009% <0001 0105 0007  0.103 <0001
Job demand at baseline 0.101 0048 0014 0035 00% 0048 0013 06 0154 0052 0021 0003
Job control at baseline 0021 0051 0003 0678 0013 0506 0002 079 000 0055 0001 0872
Workplace social capital at baseline 0093 0040 0014 0020 0023 004 0003 0718
Unitlevel
Workplace social capital at baseline -394 0642 0122 0030 0127 0085 0011 0135 0128 0089 0011 0.151 0.113 0089 0010 0204 0150 009 0013 0094
Individual x unit interaction of workplace social capital 0247 0131 0098 0060

B, unstandardized coefficient; B, standardized coefficient; SE, standard error.
Model 1: Crude

Model 2: Psychological distress score at baseline, demographic and occupational characteristics were added into Model 1.

Model 3: Psychosocial work characteristics were added into Model 2.
Model 4: Individual level workplace social capital was added into Model 3.
Model 5: Cross-level interaction term was added into Model 4.
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Table 9. Multilevel analyses of the association of bridging workplace social capital at Wave 1 (baseline) with individual-level psychological distress at Wave 3
(follow-up) among 45 units in a social medical cooperation.

Model 1 Model 2 Model 3 Model4 Model 5

(nofrespondents=281,n of units=45) B SE B P B SE B P B SE B P B SE B P B SE B P

Fixed effect

Individual level variables 0039 0082 0003 0637 0051 0083 0004 0538 0047 0082 0004 0567 0048 0088 0004 0580

Gender (woman=1.man= 0) 0008 004 0019 0030 0009 0004 0020 0025 0009 004 0020 0023 0010 0004 002 0020

Ageatbaseline (yrs)

Years of education (reference: 12y or less) 0021 0085 0003 0809 0003 0086 0001 0969 0019 0087 0003 0826 0040  00% 0006 0673
13yto 15y 0160 0094 0026 0087 0.8 0095 003 0050 0201 0095 0032 0023 009 0105 0016 0345
16y ormore

Marital status at baseline(reference: single)
married 0004  00% <0001 0970 0007 0095 0001 094 0015 00% 0002 0873 0173 0106 0020 0103
divorce/bereaved 0.161 0124 0019 0194 0151 0124 0018 0223 0154 0124 0018 0217 0093 0.132 0011 0479

Employmentstatus  (reference :regular employment) 0263 0087 0027 0002 0212 0089 002 0017 0207 0089 0021 0020 0085 0095 0009 0375

Occupation (reference: healthcare staff)
welfare staff 0034 0109 0006 0758 0053 0110 0009 0628 0056 0110 0010 0612 0163 0119 0028 0170
others 0044 0105 0008 0673 0049 0106 0008 0641 0039 0106 0007 0715 0062 0114 0011 0584
Shift rotating (reference: not engaged in shift work) 0097 0093 0009 029 0121 0095 0011 0200 0116 0095 0011 0222 0015 0100 0001 0878

Psychological distress score at baseline 0097 0006 009 <0001 00% 0007 0087 <0001 009 0007 0084 <0001 0105 0009 0098 <0001
Job demand at baseline 0136 0054 0018 0011 0.131 0054 0017 0016 0082 0060 0007 0172
Job control at baseline 0001 0053 <0001 0983 0009 0053 0001 0087 005 0060 0007 0404
Workplace social capital at baseline 0050 0042 0008 0228 009 0092 0015 0281

Unitlevel
Workplace social capital at baseline 0440 0656 0041 0503 0.144 0140 0013 034 0132 0141 0012 0349 0122 0141 0011 03% 019 0148 0018 0.187

Individual x unit interaction of workplace social 0102 0170 0042 0551

B, unstandardized coefficient; B, standardized coefficient; SE, standard error.
Model 1: Crude

Model 2: Psychological distress score at baseline, demographic and occupational characteristics were added into Model 1.

Model 3: Psychosocial work characteristics were added into Model 2.
Model 4: Individual level workplace social capital was added into Model 3.
Model 5: Cross-level interaction term was added into Model 4.
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Table 10. Multilevel analysis of the association of linking workplace social capital at Wave 1 (baseline) with individual-level psychological distress at Wave 2
(follow-up) among 45 units in a social medical cooperation.

Model 1 Model 2 Model 3 Model4 Model 5

(nofrespondents= 281,n of units=45) B SE B P B SE B P B SE B P B SE B P B SE B P
Fixed effect
Individual level variables

Gender(woman=1.man=0) 0170 0075 0014 0024 0170 0076 0014 0025 0173 0170 0014 0024 0175 0082 0015 0032
Ageatbaseline (yrs) 0007 0004 0015 0047 0007 0004 0015 0052 0005 0007 0010 0204 0001 0004 0002 0312
Years of education (reference: 12y or less)

13yto 15y 0062 0034 0009 0463 0057 0085 0009 0502 0026 0057 004 0762 0074 0074 0011 0416

16y ormore 0.112 0088 0017 0202  0.01 0088 0015 0253 0049 0.101 0007 0580 0132 0132 0020 0155
Marital status at baseline (reference: single)

married 0269 0080 0031 0001 0275 0081 0032 0001 0285 0081 0033 <0001 0231 0089 0027 0010
divorce/bereaved 0168 0111 0019 0130 0178 0112 0021 0112 0200 0112 0023 0073 0103 0121 0012 03%
Employmentstatus  (reference :regular employment) 0068 0076 0010 0371 0037 0078 0006 0632 0228 0078 0034 0723 0085 0083 0013 0305
Occupation (reference: healthcare staff)

welfare staff 0179 0093 0030 0053 0201 009 003 0036 0215 0097 0036 0027 0274 0106 0046 0010
others 0068 003 0011 0420 0067 0087 0011 0438 0047 0088 0008 0593 0007 0097 0001 0946
Shift rotating (reference: not engaged in shift work) 0177 0077 0016 0021 0191 0079 0017 0015 018 0079 0017 0017 009 0034 0009 0236
Psychological distress score at baseline survey 0106 0005 0104 <0001 0103 0005 0.101 <0001  00% 0006 0094 <0001 0.103 0006 0.101 <0001
Job demand at baseline 0.105 0048 0014 0029 0064 0049 0009 0190 0045 0052 0006 0385
Job control at baseline 0011 0050 0001 0833 0015 0050 0002 0758 04 0056 0006 0404
Workplace social capital at baseline 0173 0040 0024 <0001 0167 0085 0023 0048
Unitlevel

Workplace social capital at baseline survey -1027 0708 0082 0147 0116 0093 0009 0214 0118 0097 0009 0224 0112 0098 0009 0249 0570 0489 0045 0244
Individual x unit interaction of workplace social 0124 0130 0050 0340

B, unstandardized coefficient; B, standardized coefficient; SE, standard error.

Model 1: Crude

Model 2: Psychological distress score at baseline, demographic and occupational characteristics were added into Model 1.
Model 3: Psychosocial work characteristics were added into Model 2.

Model 4: Individual level workplace social capital was added into Model 3.

Model 5: Cross-level interaction term was added into Model 4.
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Table 11. Multilevel analysis of the association of linking workplace social capital at Wave 1 (baseline) with individual-level psychological distress at Wave 3

(follow-up) among 45 units in a social medical cooperation.

Model 1 Model 2 Model 3 Model4 Model 5

(nofrespondents= 281,n of units=45) B SE B P B SE B P B SE B P B SE B P B SE B P
Fixed effect
Individual level variables

Gender(woman=1.man=0) 0046 0081 004 0575 0057 0082 0005 0487 0051 0082 0004 0533 0080 0089 0007 0365
Ageatbaseline (yrs) 0008 0004 0019 0030 0009 0004 0020 0025 0009 0004 002 0015 0012 0004 0028 0004
Years of education (reference: 12y or less)

13yto 15y 0014 0085 0,002 0869 0009 0086 000 0914 002 0086 004 0.79% 0036 0095 0006 0702

16y ormore 0163 0094 0026 0083 0.189 0095 0030 0047 0208 0095 0033 0029 0055 0104 0009 059
Marital status at baseline(reference: single)

married 0002 0095 <000 0983 0005 009% 0001 0957 0024 00% 0003 0801 004 0103 0006 0597
divorce/bereaved 0160 0124 0019 019 0151 0124 0018 0225 0146 0124 0017 0238 0.188 0.131 0022 0.149
Employmentstatus  (reference :regular employment) 0269 008 <0001 0002 0216 0089 <0001 0015 0209 0089 <0001 0019 0084 0098 <0001 0395
Occupation (reference: healthcare staff)

welfare staff 0043 0110 0007 0698 0061 0.110 001 0579 0072 0111 0012 0513 0084 0117 0014 0471
others 0049 0105 0008 0640 0055 0106 0099 0605 0034 0106 0006 0743 0091 0.113 0016 0419
Shift rotating (reference: not engaged in shift work) 0110 0093 0010 0238 0133 0094 0012 0157 0127  00%4 0012 0177 009 0010 0008 0388
Psychological distress score at baseline 0095 0006 0089 <0001 0093 0007 0086 <0001 0087 0007 0081 <0001  0.101 0008 0094 <0001
Job demand at baseline 0137 0054 0018 0011 0.123 004 0016 0024 0165 0059 0022 0005
Job control at baseline 0002 0052 <0001 0974 0007 0052 <0001 0889 000 0058 0001 0900
Workplace social capital at baseline 0092 0039 0014 0019 0172 0126 0026 0172
Unitlevel

Workplace social capital at baseline 0434 0735 0135 0033 009 0166 0008 0553 0072 0167 0006 0666 0075 0165 0006 0652 0048 0172 004 0779
Individual x unit interaction of workplace social 0043 0282 0018 0879

B, unstandardized coefficient; B, standardized coefficient; SE, standard error.

Model 1: Crude

Model 2: Psychological distress score at baseline, demographic and occupational characteristics were added into Model 1.
Model 3: Psychosocial work characteristics were added into Model 2.

Model 4: Individual level workplace social capital was added into Model 3.

Model 5: Cross-level interaction term was added into Model 4.
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4. DISCUSSION

Here, I summarize my research findings. Contrary to my hypotheses, this prospective cohort

study showed a null association of unit-level workplace social capital of the total scale with

respondents’ psychological distress. This association was discovered by psychological

distress status at baseline survey. Moreover, in a longer observational duration (between

Wave 1 to Wave 3), the same association was observed. However, with regard to bonding

workplace social capital, the association was adverse and statistically significant regardless of

follow-up duration. The cross-level interaction term of the unit level and individual

perception of workplace social capital on psychological distress was not statistically

significant.

These present findings were not consistent with the findings from two previous

cross-sectional studies (De Clercq et al., 2013; Gao et al., 2014) or with a longitudinal study

(Kouvonen et al., 2008). Contrary to these previous studies, my study showed that the total

score of workplace social capital at the unit-level may not have a contextual effect on

psychological distress among Japanese employees. Furthermore, although the cross-level

interaction term was not statistically significant, unit-level bonding workplace social capital

was adversely associated with psychological distress for the two-year observation. This study
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shows that unit-level bonding workplace social capital may have a partially adverse

contextual effect on individual psychological distress; that is, higher homogeneous social

capital may contribute to a member’s psychological distress. Where does this discrepancy

come from?

A possible explanation of the discrepancy among studies may involve the study design used.

First, both the study in Belgium and the one in China employed a cross-sectional design,

while of the one in Finland and my study were prospective cohort studies. With my samples,

cross-sectional analysis results were consistent with the two cross-sectional studies ([B] =

-0.377, [B] =-0.033, p < 0.001 in the total scale of workplace social capital; the table was not

shown). The benefit (or harm) of workplace social capital for individuals may not persist in

longer terms.

Surprisingly, the inverse association of workplace social capital with psychological distress

in the crude model turned adverse after adjusting for K6 score at baseline and demographic

and occupational characteristics in Model 2. I conducted a supplementary analysis adjusting

the K6 score and other variables separately. In the K6 score adjusted model, the coefficient

sign turned plus and was no longer statistically significant ([B] =0.163, [3] =0.100, p =

0.090); whereas it did not change its trend in demographic and occupational characteristics in
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the adjusted model ([B] = -0.163, [B] = 0.146, p = 0.006). I also checked multi-collinearity,

but the variance inflation score was not abnormally high. These results indicated that

psychological distress observed simultaneously with unit-level workplace social capital may

discover the true longitudinal association. On the other hand, in my sample, the coefficient of

unit-level workplace social capital did not change and still was not significant even after

adjusting for such assumed confounders. This result was partially consistent with one study

regarding contextual effects (Gao et al., 2014) and two studies focusing on individual

perceptions (Jung et al., 2012; Tsuboya et al., 2015). My findings implied that psychosocial

job characteristics, in particular job control, might not confound the association.

In subscale analysis, only bonding workplace social capital was adversely associated with

psychological distress regardless of observational duration (shown in Table 6 and table 7).

This association was independent from individual cognition of workplace social capital. My

finding was partially in line with other studies focusing on individual perception of bonding

workplace social capital (Sakuraya et al., 2017). Although the cross-level interaction term was

not statistically significant, my study suggested that bonding workplace social capital has an

adverse contextual effect on individuals’ psychological distress. Strict norms and

unreasonable obligations may limit members’ freedom, generate threats of discrimination
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from the network, and result in psychological distress (Portes, 1998). Collective social

structures (Allik et al., 2004) like Japan may enhance such adverse effects, called “the dark

side of social capital.” Therefore, we should be careful about promoting a climate of

unit-level bonding in terms of mental ill-being in a collective society.

Limitations

Some limitations should be declared. First of all, data of this study were obtained from

employees in a social medical corporation. The findings may be specific to healthcare sector

organizations. Compared to other business settings, health and related sectors include more

certified specialists and non-permanent employees. Moreover, as a group, workers in

healthcare and related occupations have high levels of exposure to stressors. Due to such

participant characteristics, the findings of this study should be applied only with caution to the

general working population. However, there was not a huge gap between the study’s samples

and average Japanese employees regarding the average point of job stressor indicators

(Quantitative job burden: 2.1£0.8, Job control: 2.5%0.74 in Japanese average data;

compared to our respondents’ data: 2.9£0.7, 2.520.6, respectively;; Ministry of Health,

Labour and Welfare, 2012). In addition, this study included various healthcare and related
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workers not featured in many previous studies (Ruotsalainen et al., 2015) of occupational

health. This occupational diversity reflects real healthcare settings. Therefore, these findings

could be reasonably expanded to other healthcare settings, at least. Also, due to the

characteristics of study settings, our samples were predominantly women. In Japanese

collectivistic culture (Allik et al., 2004), workplace contextual features sometimes force men

into unhealthy behaviors (e.g., frequent after-hour drinking parties) as a way of signaling

commitment to the organization (Fujino et al., 2012). Confirming gender differences using

sex-stratified analysis is more robust than simply adjusting for it in regression. Further studies

should be conducted with adequate sample sizes to examine the sex difference more clearly.

These two limitations above are the major limitations in this study for generalizability. The

findings should be strictly and carefully interpreted for other populations, occupations, work

settings, or countries.

The samples in this study were not randomly selected and participation was voluntary.

Compared to dropout samples or non-participants, the possibility cannot be denied that the

participants’ workplace trust and commitment were relatively better, as well as having better

mental health status (i.e., healthy-worker effect). In fact, the dropout samples showed higher

scores of psychological distress than either of the follow-up samples (See Table 1).
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My research team gave feedback of the survey results to both individuals and the corporation

in the end of each survey year. This might have had an effect similar to an intervention.

Respondents received a feedback sheet based on their answers to the questionnaire I delivered.

Through the feedback sheet, they knew their status regarding job-stressors, physical stress and

psychological stress response, and workplace support, and further received comments and

advice on how to improve their status. Based on these feedback sheets, some respondents

could have changed their cognition or behavior to improve their health. Such individual

feedback might also have affected the answer to the questionnaire of the following survey. I

also gave feedback to the managers of the corporation. They might have changed their

management or leadership style due to the results about their work unit. However, in this

study site, organizational-level interventions to improve the work environment were not

executed except for the shift work system, which changed between Wave 1 and Wave 2.

I could not fully adjust all possible confounders that were treated in previous studies, for

example household income (Oshio et al., 2014; Tsuboya et al.., 2015). Without adjusting for

such unobserved confounders, the effect of workplace social capital might be overstressed.

Regarding health behaviors like smoking, alcohol consumption (Oksanen et al., 2010), or

health awareness (Jung et al., 2012), I did not model them as confounders but regarded them
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as potential mediators. I modeled in this way based on Kawachi and Berkman’s theory

(2014). Adjusting these mediators for as confounders, would falsely attenuate the effect of

the main indicator (unit-level change in workplace social capital, in this study; Katz, 2006).

I could not exclude the possibility that respondents’ perception of “workplace” differs with

each other especially among some professions and units. For example, medical doctors in the

hospital were aggregated within doctors’ offices based on personnel administered information

(See Table 2 and Table 3). However, they actually work in several medical wards day by day.

This gap between data and actual work settings might cause an underestimate of the effect of

unit-aggregated workplace social capital.

The questionnaire used in this study contained other scales, for example turnover intention.

To minimize the possibility to funnel such sensitive information, the respondents were asked

to return questionnaires by mail to the author or dropped into a locked box in a study setting

and the authors unlocked it by themselves. However, I cannot perfectly exclude the possibility

that samples intentionally made favorable, socially desirable answers regarding their

workplace.

Finally, I could not consider the effect of social capital outside the workplace. Workplace

social capital could have a simultaneous effect with community social capital (Fujino et al.,
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2012). This limitation might lead to overestimation of the effect of workplace social capital in

my results.

Conclusion

In conclusion, the current study presented no contextual effect of workplace social capital on

individual psychological distress in Japan. However, in such a highly collective and

hierarchical society, group-level high cohesion and attitude toward mutual benefit may

slightly obscure an employee’s mental ill-being—that is dark side of social capital.
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Appendix / Questionnaire used in this survey (version: Wave 3)
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