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AbstrACt
Objectives Workplace social capital (WSC) is increasingly 
recognised as a social contextual determinant of workers’ 
mental health, but longitudinal data are sparse. We aimed 
to evaluate the impact of changes in unit-level WSC on 
psychological distress among Japanese employees using 
a prospective multilevel repeated-measures design.
Participants and study design We conducted a 2-year 
prospective cohort study with 1,944 men and 786 
women aged 18–65 years. Participants worked at two 
manufacturing worksites in Japan and were free from 
mental illness from the first to third study waves. We used 
a three-level multilevel regression design to evaluate the 
prospective association of unit-level WSC with individual-
level psychological distress. WSC was measured using 
a validated six-item instrument and individual-level 
psychological distress with the Kessler Psychological 
Distress Scale (K6).
results The null model indicated a significant degree 
of between-work unit variation in psychological distress 
(intraclass correlation=0.1%, p<0.001). In the full model, 
each SD increase in unit-level WSC was associated with 
0.69 point improvement in K6 scores (95% CI −1.12 to 
−0.26).
Conclusions This prospective study builds on existing 
knowledge by showing an association between unit-
level WSC and modest improvements in mental health 
among employees in Japan. We recommend that WSC is 
considered alongside other contextual influences when 
assessing employees’ mental health risks.

IntrOduCtIOn 
Social capital is defined as resources accessed 
by individuals as a result of their member-
ship of a network or group.1 Workplace 
social capital (WSC) has attracted increased 
attention as a potentially important organ-
isational/contextual influence on workers’ 
mental health.1 A previous study from 
Finland demonstrated an association between 
WSC and various mental health indicators.2 
Employees’ mental health has also emerged 
as a critical concern in recent years.3 

The pathways linking social capital to 
health outcomes vary by level of analysis.1 In 
this paper, we have focused on social capital 
as a group-level construct. Group-level WSC 
can bring benefits to individuals, probably 
through increased emotional support and 
respect from co-workers, which can reduce 
psychophysiological stress responses to phys-
ically strenuous jobs.4

Four cross-sectional and six longitudinal 
studies have investigated the association 
between WSC and mental illness.5–14 A 4-year 
prospective study demonstrated the impact of 
changes in individual-level WSC on changes 
in mental health.11 Another 5-year prospec-
tive multilevel study found that organisa-
tional-level WSC was not associated with 
mental health problems.9 However, that study 
assessed unit-level WSC at baseline only and 
did not update exposure during follow-up.9 
Therefore, the impact of a change in unit-level 
WSC on a worker’s psychological distress 
remains unknown. For example, employees’ 
perceptions of WSC as well as the associa-
tion between social capital and psycholog-
ical distress may fluctuate with the business 
cycle.15 16

strengths and limitations of this study

 ► A strength of our study is that we evaluated the 
impact of a change in work unit social capital on 
changes in individual workers' psychological dis-
tress (first differences design).

 ► The use of a self-administered questionnaire to as-
sess both exposures and outcome might have pro-
duced common method bias.

 ► The generalisability of the results is uncertain, be-
cause workplace social capital depends on the 
prevailing norm and culture of an organisation and 
the sample for this study was drawn from a single 
company.

http://bmjopen.bmj.com/
http://dx.doi.org/10.1136/bmjopen-2018-022569
http://dx.doi.org/10.1136/bmjopen-2018-022569
http://dx.doi.org/10.1136/bmjopen-2018-022569
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2018-022569&domain=pdf&date_stamp=2018-11-22
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In this study, we constructed a multilevel analysis using 
three levels (repeated measurements of psychological 
distress nested within individual employees, then work 
units) to evaluate the impact of a change in unit-level 
WSC on individual workers' psychological distress. We 
used panel data from three waves of the Japanese Study 
of Health, Occupation, and Psychosocial Factors Related 
Equity (J-HOPE), an occupational cohort study on social 
class and health in Japan that involved 21 work units.

MethOds
Participants and study design
Written consent was obtained from participants. 

This study was conducted as part of J-HOPE, a large-
scale workplace-based prospective study involving around 
10,000 workers in Japan.11 17 We used data from the base-
line, second and third wave surveys for 1 of the 12 partici-
pating J-HOPE sites, based on the availability of exposure 
data (ie, unit-level information). A detailed flow chart of 
the study sample is shown in figure 1. We conducted a 
2-year prospective cohort study with workers aged 18–65 
years (n=3,630) at two manufacturing sites operated by 
an electrical components company in the Osaka region 
of Japan. All employees at the two sites were invited to 
participate in the J-HOPE baseline survey, conducted 
from April to June 2011. The second and third waves were 
conducted from April to June 2012 and from April to June 
2013. Data were collected using a self-administered ques-
tionnaire that included items about psychosocial factors, 
and demographic and lifestyle characteristics. The 
original sample included 3,462 respondents in the first 
wave; 3,344 in the second wave (follow-up rate 95.8%); 
and 3,179 in the third wave (follow-up rate 88.1%). We 
excluded participants who did not participate in all three 
survey waves and anyone who reported a history of mental 
disorder in any of the three survey waves. This resulted 
in a sample of 2730 employees for the analysis. The 

analysis was conducted with the J-HOPE data set as on 
22 December 2016. ‘Work unit’ at the two manufacturing 
sites was defined by division, of which there were 21.

We compared the baseline characteristics of the 
study population (n=3,462) with those lost to follow-up 
(n=694). At baseline, there were no significant differ-
ences between the two groups by sex, weekly working 
hours, annual family income, chronic diseases, smoking 
status, body mass index (BMI), job strain or psychological 
distress. However, workers lost to follow-up were older, 
had a higher occupational status, worked in units with a 
higher proportion of employees with higher education, 
drank alcohol more often and reported higher levels of 
physical exercise.

dependent variable: psychological distress
Psychological distress was assessed using the Kessler 
Psychological Distress Scale (K6). The K6 was origi-
nally developed as a screening instrument for non-spe-
cific psychological distress and serious mental illness. Its 
internal reliability and validity have been documented.18 
The K6 consists of a six-item battery asking how frequently 
respondents had experienced symptoms of psychological 
distress in the past 30 days. Responses range from ‘0’ 
(none of the time) to ‘4’ (all of the time), with total scores 
ranging from 0 to 24. The K6 has been translated into 
Japanese, and the Japanese version has been validated.19 
In this sample, Cronbach’s α coefficients for K6 were 0.88 
in the first wave, 0.89 in the second wave and 0.89 in the 
third wave.

Independent variable: WsC
WSC was the main independent variable of interest. To 
assess this, we used a validated six-item instrument to 
measure bonding WSC, with each item scored on a four-
point Likert Scale: 1: strongly disagree, 2: disagree, 3: 
agree, 4: strongly agree. The responses were summed, 
resulting in individual WSC scores from 6 to 24 with 

Figure 1 Flow of participants for the study sample (n=2730).
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higher scores indicating higher WSC. The internal consis-
tency of the scale was acceptably high in each survey, with 
Cronbach’s α coefficients for the six-item WSC scale of 
0.89 in the first wave, 0.90 in the second wave and 0.90 
in the third wave. The items in the measure are: ‘People 
keep each other informed about work-related issues in 
the work unit’, ‘We have a ‘we are together’ attitude’, 
‘People feel understood and accepted by each other’, ‘In 
our workplace, there is an atmosphere of helping each 
other’, ‘In our workplace, we trust each other’, and ‘Our 
workplace is a place of laughter and smiles’. The WSC 
scale has acceptable reliability and validity, described in 
detail elsewhere.20 In brief, the scale includes items rele-
vant to bonding WSC to measure the network, trust and 
reciprocity aspects of the concepts.

Unit-level WSC (level 3) was calculated as the mean 
of individual (level 1) responses from co-workers in the 
same work unit. To avoid multicollinearity, we orthogon-
alised individual-level and unit-level WSC by mean-cen-
tring; that is, by subtracting unit-level values (average of 
individual-level responses) from individual-level values.

Measurement of covariates
The demographic and lifestyle characteristics that 
were measured based on previous studies about the 
risk factor for psychological distress were sex, age, 
education,21 BMI,22 job strain,23 occupation,24 employ-
ment contract,25 weekly working hours,26 annual family 
income,27 chronic medical illness,28 smoking status,29 
frequency of alcohol drinking30 and physical exercise.31 
Employment contract and work-unit information were 
obtained from the company. BMI was calculated from 
health check-up results by dividing weight (kg) by the 
square of height (m2). We used the Job Content Ques-
tionnaire to measure psychological demands and deci-
sion latitude.32 The psychological demand scale has five 
items, including ‘Work fast’ and ‘Work hard’ (response 
range: 12–48), and the decision latitude scale consists of 
nine items, including ‘Learn new things’ and ‘Repetitive 
work’ (response range: 24–96). Cronbach’s α coefficients 
for psychological demands and decision latitude were, 
respectively, 0.67 and 0.82 in the first wave, 0.69 and 0.81 
in the second wave, and 0.70 and 0.81 in the third wave. 
Based on a previous study,33 we defined job strain as the 
ratio of psychological demands score ×2 to the decision 
latitude score, expressed as a continuous variable. Age, 
BMI and job strain were expressed as continuous vari-
ables. Educational attainment was categorised into five 
groups: 11 years or less, 12–13 years, 14–15 years, 16–17 
years and 18 years or more spent in education. We clas-
sified occupation based on the International Standard 
Classification of Occupations, which is based on skill level 
and skill specialisation.34 Participants chose one of nine 
options: (1) managers; (2) professionals; (3) technicians 
and associate professionals; (4) clerical support workers; 
(5) service and sales workers; (6) craft and related trade 
workers; (7) plant and machine operators and assem-
blers; (8) armed forces occupations; and (9) others. 

Responses were divided into four categories: managers, 
non-manual workers (professionals, technicians and 
associate professionals, clerical support workers, and 
service and sales workers), manual workers (craft and 
related trade workers, plant and machine operators and 
assemblers, and armed forces occupations) and others. 
Employment contract was categorised as regular or 
part-time. Weekly working hours were categorised as: 
≤30 hours, 31–40 hours, 41–50 hours, 51–60 hours and 
≥61 hours per week. Study participants were asked to 
indicate their annual family income from six income 
bands: (1) less than 3 million yen; (2) 3–5 million yen; (3) 
5–8 million yen; (4) 8–10 million yen; (5) 10–15 million 
yen; and (6) more than 15 million yen. Past history or 
current experience of chronic physical conditions was 
assessed by multiple choice. Conditions included hyper-
tension, diabetes mellitus, hyperlipidaemia, stroke, 
myocardial infarction and cancer. Smoking status was 
categorised as never smoked, former smoker or current 
smoker. Frequency of alcohol drinking was classified as 
does not drink, drinks but not everyday or drinks every 
day. Physical exercise was classified as no exercise, light 
exercise more than once a week, heavy exercise once or 
twice a week, or heavy exercise more than three times a 
week. We defined ‘light exercise’ as exercise that did not 
produce shortness of breath or elevated heart rate, and 
‘heavy exercise’ as exercise causing shortness of breath 
and elevated heart rate.

statistical analysis
Multilevel modelling was performed by considering the 
association between different levels, with time nested 
within individuals, then within workplace. By adding a 
random part in the analysis, the technique accounts for 
dependence between different levels, allowing the inter-
cept coefficients to vary among different work units. Vari-
ance partition coefficient (VPC) was used to estimate the 
proportion of total variance in K6 scores attributable to 
the work unit.

We estimated a null model that included only a random 
intercept and allowed us to estimate the intraclass correla-
tion coefficient (ICC(1)).35 36 ICC(1) was 4.0% (p<0.001) 
in the first wave, 3.5% (p<0.001) in the second wave and 
4.0% (p<0.001) in the third wave, indicating significant 
variance in individual WSCs between work units.

We also used a within-group agreement index (rwg) to 
measure the validity of individual responses. The rwg is 
calculated by comparing an observed group variance with 
an expected random variance.37 38 A higher rwg indicates 
that social capital may be treated as a contextual phenom-
enon and supports the aggregation of unit members’ 
perception of the phenomenon to form the derived vari-
able. The rwg of WSC in work units was 0.67–0.82 in the 
first wave, 0.66–0.89 in the second wave and 0.79–0.92 in 
the third wave. An rwg over 0.7 supports homogeneity in 
perceptions of the phenomenon.39

The longitudinal analysis was performed with time (at 
level 1), individuals (at level 2) and work unit (at level 3). 
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Three models were run, with the cumulative measure of 
K6 regressed on work units in the empty model (model 
0), with individual-level WSC and all individual-level vari-
ables included in model 1, with a full model including 
all individual-level and work unit-level variables and work 
unit-level WSC and workplace size included in model 1 
as random-effects parts (model 2). We standardised all 
explanatory variables before inclusion in the multilevel 
analysis.

To address potential bias resulting from missing data, 
we used multiple imputation by the Markov Chain Monte 
Carlo method assuming that data were missing at random 
for explanatory variables and covariates. We created 50 
imputed data sets and combined each analysis result 
using the STATA command ‘mi estimate.’ All analyses 
were performed with STATA V.14.0 (STATA). We defined 
statistical significance as a two-sided p value<0.05.

Patient and public involvement
No participants were involved in developing the research 
question, outcome measures and overall design of the 
study. Due to participant anonymity, we are unable to 
disseminate the results of the research directly to study 
participants.

results
Table 1 summarises the participants’ characteristics. The 
majority of the participants were male (71.2%) and the 
mean age was 38.8 years (SD=10.9) (table 1). The largest 
occupational group was manual workers. About 80% 
of our sample was employed full time and about 30% 
worked 41–50 hours per week in the time between the 
first and third surveys.

Table 2 shows the workplace characteristics. The 
mean unit-level social capital was 16.3 (SD=2.8) to 17.1 
(SD=0.5 and 0.8) in the first survey, 16.1 (SD=2.1) to 17.3 
(SD=0.2) in the second survey and 16.4 (SD=0.0) to 17.4 
(SD=1.0) in the third survey.

Table 3 shows the three-level hierarchical regression 
results. The null model indicated a significant amount 
of variation in psychological distress between workplaces 
(ICC=0.1%, p<0.001). Random effects in the initial empty 
model showed that 50.5% of the average variation in 
psychological distress was attributed to clustering by indi-
viduals over time, while 0.1% was attributed to clustering 
by work units over time. In model 1, individual-level 
WSC showed a significant association with psychological 
distress (coefficient = −0.83; 95% CI −0.92 to −0.73). In 
model 2, the VPC at the work unit level was 6.9%. Unit-
level WSC was significantly related to change in psycho-
logical distress (coefficient = −0.69; 95% CI −1.12 to 
−0.26). This equated to an average improvement in K6 
scores of roughly 0.69 points over 3 years for every SD 
change in unit-level WSC. Similarly, individual-level WSC 
was significantly related to psychological distress (coeffi-
cient = −0.84; 95% CI −0.94 to −0.74). In summary, the 

Table 1 Characteristics of eligible participants in each 
survey wave (2011–2013) (n=2,730)

Characteristics 
First  
survey

Second 
survey

Third 
survey

Sex 

  Male 1,944 (71.2) 

  Female 786 (28.8) 

Age, years (SD) 38.8 (10.9) 

Education (years), n (%) 

  11 or less 43 (1.6) 43 (1.6) 39 (1.4)

  12–13 1,608 (58.9) 1,621 (59.4) 1,579 (57.8)

  14–15 502 (18.4) 497(18.2) 473 (17.3)

  16–17 324 (11.9) 326 (11.9) 314 (11.5)

  18 or more 193 (7.1) 198 (7.3) 180 (6.6)

  Missing 60 (2.2) 45 (1.6) 145 (5.3)

WSC, mean (SD) 16.9 (3.3) 17.1 (3.0) 17.0 (3.1)

Psychological distress, 
mean (SD) 

5.4 (4.4) 4.2 (4.2) 4.2 (4.2)

BMI, mean (SD) 22.8 (3.6) 22.9 (3.6) 23.0 (3.7)

Job strain, mean (SD) 0.5 (0.1) 0.5 (0.1) 0.5 (0.1)

Occupation, n (%) 

  Manager 219 (8.0) 244 (8.9) 249 (9.1)

  Non-manual worker 694 (25.4) 701 (25.7) 656 (24.0)

  Manual worker 1,275 (46.7) 1,211 (44.4) 1,197 (43.8)

  Others 446 (16.3) 494 (18.1) 481 (17.6)

  Missing 96 (3.5) 80 (2.9) 147 (5.4)

Employment contract, n (%) 

  Regular employee 2,228 (81.6) 2,225 (81.5) 2,130 (78.0)

  Part-time employee 502 (18.4) 492 (18.0) 492 (18.0)

  Missing 0 (0.0) 13 (0.5) 108 (4.0)

Weekly working hours, n (%) 

  30 or less 616 (22.6) 554 (20.3) 514 (18.8)

  31–40 589 (21.6) 806 (29.5) 695 (25.5)

  41–50 905 (33.2) 838 (30.7) 872 (31.9)

  51–60 427 (15.6) 343 (12.6) 401 (14.7)

  61 or more 136 (5.0) 128 (4.7) 119 (4.4)

  Missing 57 (2.1) 61 (2.2) 129 (4.7)

Annual family income (million yen), n (%) 

  <3 357 (13.1) 313 (11.5) 318 (11.6)

  3–5 675 (24.7) 775 (28.4) 695 (25.5)

  5–8 1,066 (39.0) 1,021 (37.4) 998 (36.6)

  8–10 348 (12.7) 316 (11.6) 314 (11.5)

  10–15 193 (7.1) 194 (7.1) 172 (6.3)

  15+ 21 (0.8) 21 (0.8) 21 (0.8)

  Missing 70 (2.6) 90 (3.3) 212 (7.8)

Chronic disease 

  No 2,109 (77.3) 2,164 (79.3) 2,081 (76.2)

  Yes 371 (13.6) 435 (15.9) 448 (16.4)

  Missing 250 (9.2) 131 (4.8) 20 1(7.4)

Continued
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longitudinal analysis showed that unit-level WSC was asso-
ciated with mental health over a 3-year period.

dIsCussIOn
Our prospective study sought to contribute to the discus-
sion on WSC and health by analysing the contextual influ-
ence of unit-level WSC on individual psychological distress 
across a 3-year period. Our findings suggested that unit-
level WSC had a slightly favourable impact on individuals’ 
psychological distress (ICC=0.1% in the null model). The 
impact of unit-level WSC on an individual’s psychological 
distress (coefficient = −0.69; 95% CI −1.12 to −0.26) was 

about three quaters that of individual-level WSC (coef-
ficient=−0.84; 95% CI −0.94 to −0.74), and the same as 
that of job strain (coefficient=0.62; 95% CI 0.53 to 0.72). 
However, unit-level WSC was comparable with the impact 
of occupation (coefficient = −0.19; 95% CI −0.31 to −0.07), 
chronic disease (coefficient=0.14; 95% CI 0.03 to 0.25) and 
annual familial income (coefficient = −0.24; 95% CI −0.35 
to −0.13). These findings emphasise the contextual impor-
tance of unit-level WSC for workers’ psychological distress.

To our knowledge, this is the first study of its kind to 
examine the influence of unit-level and individual-level 
WSC on psychological distress, using a multilevel prospec-
tive repeated-measures design. The only previously 
published study on this topic found that a higher percep-
tion of WSC among workers was associated with lower ORs 
for antidepressant treatment and physician-diagnosed 
depression.9 However, the study found that unit-level 
WSC was not associated with depression outcomes after 
controlling for individual perceptions.9 An explanation 
for these divergent results might be cultural differences 
in the workplace. Bonding social capital is particularly 
important in Japanese workplaces, because Japanese 
culture has a group orientation. Altruism, teamwork and 
group cohesiveness are emphasised in Japanese society, 
and individual identity is often subsumed within social 
group identity.40 41

In our crude analyses, the ICC for social capital was 
only 0.1%, indicating that a substantial proportion of 
the variance of individual social capital is between work 
units. This is quite low compared with the previous 
studies.4 9 39 42 The reason for this discrepancy may be the 
number of work units and the repeated-measures design. 
Smaller number of individual employees per work units 
may show larger ICCs (number of participants/number 
of work units) such as 32,053/2,182,4 9,524/1,522,39 and 
2,043/260.42 No previous studies have used the repeated 
measures of psychological distress.4 9 39 42 The repeated 
measures may decrease ICC, which indicates the amount 
of variation in psychological distress between workplaces. 
The VPC at the work unit level was 6.9% which was in line 
with previous studies.4 9 39 42

Characteristics 
First  
survey

Second 
survey

Third 
survey

Smoking status, n (%) 

  Never 1,574 (57.7) 1,552 (56.8) 1,495 (54.8)

  Former 231 (8.5) 224 (8.2) 243 (8.9)

  Current 894 (32.7) 909 (33.3) 874 (32.0)

  Missing 31 (1.1) 45 (1.6) 118 (4.3)

Frequency of alcohol drinking, n (%) 

  None 1,316 (48.2) 1,290 (47.3) 1,291 (47.3)

  Sometimes 825 (30.2) 810 (29.7) 783 (28.7)

  Everyday 560 (20.5) 588 (21.5) 540 (19.8)

  Missing 29 (1.1) 42 (1.5) 116 (4.2)

Physical exercise, n (%) 

  None 1,872 (68.6) 1,771 (64.9) 1,771 (64.9)

  Light exercise more 
than once a week

487 (17.8) 554 (20.3) 511 (18.7)

  Heavy exercise once 
or twice a week

240 (8.8) 251 (9.2) 224 (8.2)

  Heavy exercise more 
than three times a 
week

46 (1.7) 80 (2.9) 73 (2.7)

  Missing 85 (3.1) 74 (2.7) 151 (5.5)

BMI, body mass index; WSC, workplace social capital.

Table 1 Continued 

Table 2 Workplace characteristics and workplace social capital (n=21)

Workplace size

First survey Second survey Third survey

n Mean SD

rwg

n Mean SD

rwg

n Mean SD

rwg

Max Min Max Min Max Min

10–50 5 16.3 2.8 0.82 0.67 5 16.1 2.1 0.82 0.66 6 16.6 1.8 0.91 0.79

50–99 5 17.1 0.8 0.82 0.72 3 17.1 0.8 0.89 0.86 3 17.4 1.0 0.91 0.80

100–199 5 17.1 0.5 0.82 0.78 6 17.0 0.6 0.87 0.81 7 17.2 0.4 0.88 0.81

200–299 2 16.7 0.5 0.80 0.77 3 17.3 0.2 0.86 0.82 3 17.2 0.1 0.84 0.82

≥300 4 16.8 0.3 0.80 0.76 4 17.0 0.3 0.86 0.81 2 16.4 0.0 0.83 0.80

Total 21 16.9 0.6 21 17.0 0.6 21 17.0 0.6

rwg, within-group agreement index.
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The concepts of workplace social support and WSC 
are related.1 For example, a workplace with high social 
cohesion and solidarity (ie, high social capital) is likely 
to be one where employees receive social support from 
their co-workers and supervisors.1 There are, however, 
some significant differences between the concepts. Work-
place social support is a resource that individual workers 
can access.1 Even in the same workplace, there may be 
inequalities in receipt of social support, that is, some 
workers will receive more than others. WSC, however, is 
a property of the workplace, not the individual.43 44 In our 
multilevel analysis, we aggregated workers’ perceptions 
about cohesion and solidarity up to the work unit level. 
WSC is therefore a group-level concept and distinct from 
individual reports of social support.

Unit-level WSC can be hypothesised to influence 
employees’ psychological distress in several ways. Kawachi 

and Berkman1 set out several mechanisms by which 
group-level social capital exerted a contextual effect on 
individual health, including: (1) Reciprocity and mutual 
support. (2) Informal social control and the maintenance 
of group norms. (3) Collective efficacy. This might be 
because in a more cohesive workplace, it is easier to achieve 
coordination and cooperation among employees,45 which 
might reduce employees’ psychological distress. Another 
potential explanation is that workplaces in which workers 
have similar values about workplace norms and intervene 
when these norms are violated are believed to collectively 
discourage antisocial behaviour. Workplace collective 
efficacy may be associated with fewer problem behaviours 
that lead to workers’ mental health problems. However, 
WSC may also have a ‘dark side’ in Japanese workplaces 
in terms of employee health.46 High cohesion of a unit 
as indicated by high WSC might be associated with more 

Table 3 Associations between work unit-level/individual-level social capital and K6

Estimates

Model 0  Model 1  Model 2

Coefficient (95% CI) Coefficient (95% CI) Coefficient (95% CI)

Intercept 4.57 (4.41 to 4.73) 4.55 (4.36 to 4.74) 4.65 (4.17 to 4.99)

Work unit level

  Workplace social capital −0.69 (−1.12 to −0.26)

  Workplace size 0.09 (−0.22 to 0.41)

Individual level fixed effects

  Workplace social capital ‐0.83 (−0.92 to −0.73) −0.84 (−0.94 to −0.74)

  Sex 0.13 (−0.06 to 0.32) 0.14 (−0.06 to 0.33)

  Age −0.63(−0.78 to−0.48) −0.58 (−0.73 to −0.43)

  Educational attainment −0.18 (−0.31 to −0.04) −0.17 (−0.31 to −0.03)

  Occupation −0.19 (−0.31 to −0.07) −0.19 (−0.31 to −0.07)

  Employment contract −0.30 (−0.50 to −0.11) −0.34 (−0.54 to −0.14)

  Weekly working hours 0.03 (−0.08 to 0.15) 0.04 (−0.08 to 0.15)

  Annual familial income −0.23 (−0.34 to −0.12) −0.24 (−0.35 to −0.13)

  Chronic disease 0.14 (0.03 to 0.25) 0.14 (0.03 to 0.25)

  Smoking status −0.04 (−0.17 to 0.08) −0.05 (−0.18 to 0.07)

  Frequency of alcohol drinking −0.01 (−0.13 to 0.10) −0.02 (−0.14 to 0.09)

  Physical exercise −0.09 (−0.18 to 0.01) −0.07(−0.17 to 0.02)

  BMI −0.04 (−0.16 to 0.09) −0.03(−0.15 to 0.10)

  Job strain 0.64 (0.54 to 0.74) 0.62 (0.53 to 0.72)

Random effects

  Work unit level variance 0.13 0.27 0.88

  Workplace social capital 0.43

  Workplace size 0.49

  Individual level variance 3.08 2.75 2.76

  Time level variance 3.05 2.96 2.92

  VPC workplace 0.1% 0.4% 6.9%

  VPC individual 50.5% 46.2% 45.1%

  VPC time 49.4% 53.4% 50.3%

BMI, body mass index; K6, Kessler Psychological Distress Scale; VPC, variance partition coefficient.
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bullying of those who do not ‘fit’ in the organisational 
culture. It has also been reported that depression is conta-
gious across social networks.47

Unit-level variation of WSC was significant. In the work-
place, managers may play an important role in boosting 
unit-level WSC. Previous community-based interven-
tion studies suggested that work unit social activities 
may strengthen WSC.48 49 Examples of interventions to 
promote WSC include scheduling athletic competitions 
(undokai) within the company, and social activities such 
as weekend corporate retreats (shain-ryoko) and cherry 
blossom viewing picnic parties (hanami).

This study had some limitations. First, the use of a 
self-administered questionnaire to assess both exposures 
and outcomes might have produced common method 
bias. This possibility was reduced in the multilevel anal-
ysis because each worker was assigned the average value 
of all workers in the same unit. Second, the generalis-
ability of our results is unclear, because WSC depends 
on the prevailing norm and culture of an organisation 
and the sample for this study was drawn from a single 
company. Third, the definition of ‘workplace’ is ambig-
uous, and the questionnaire did not specify the organisa-
tional unit in detail. It is therefore possible that different 
participants interpreted the question differently. Fourth, 
although we controlled for a range of individual-level and 
unit-level covariates, we cannot rule out bias from unmea-
sured confounding. Fifth, there may be other social and 
economic factors that should have been considered. 
Workplace bullying plays a significant role in mediating 
the association between psychosocial factors and psycho-
logical distress.50 51 Economic crises may also have a 
potential additional negative impact on workers' mental 
health.52–54 In Japan, suicide as a result of psychological 
distress was a significant public health concern for work-
ing-aged men after the ‘bubble economy’ collapsed.24 
These social and economic conditions in Japan may 
therefore affect the association between organisational 
psychosocial factors such as WSC and individual mental 
health. Sixth, we cannot reject the possibility of ‘reverse 
causation’ between WSC and psychological distress on 
the basis of our study design, since the changes in expo-
sure and outcome were assessed simultaneously.

Our study has several strengths, including the large 
sample of Japanese employees, and the use of a new 
statistical method, a multilevel analysis using three levels 
(repeated measurements of psychological distress nested 
within individual employees, then work units). Based on 
these analyses, our study provides a new research insight 
into the contextual effect of WSC on employees' mental 
health.

COnClusIOns
This prospective study adds to previous research by 
showing that WSC is associated with improvement in 
mental health among employees. WSC appears to have 
a contextual effect on employees’ mental health. We 

recommend that unit-level WSC is considered alongside 
other known contextual influences on the mental health 
of workers. To prevent mental health problems in subor-
dinates, work unit managers might have a role in boosting 
WSC, such as organising athletic competitions within the 
company and social activities (eg, weekend corporate 
retreats and cherry blossom viewing picnic parties).
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