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Abstract

Background: A high level of workplace social capital (WSC) may contribute to the protection of employees’ health.
We hypothesized that a participatory workplace intervention would increase the level of WSC defined as vertical
WSC (i.e. WSC linking together employees and their leaders) and horizontal WSC (i.e. WSC bonding employees
together).

Methods: We conducted a secondary data analysis of a cluster randomized controlled trial that was implemented
among all employees in 78 municipal Danish pre-schools (44 intervention and 34 control group schools). The study
sample consisted of 606 employees, 386 in the intervention and 220 in the control group. The intervention aimed
to improve the psychosocial working environment by using a participatory approach and focusing on core job
tasks. Vertical and horizontal WSC was measured by five and four items, respectively, at baseline and at 24-months
follow-up. We estimated intervention effect by calculating the interaction of change over time by group
assignment (intervention versus control group) and included workplace identification number in a repeated
statement to take into account that employees were nested within workplaces. We conducted post-hoc
analyses to examine whether intervention effect differed by implementation degree.

Results: WSC decreased in both groups. In the main analyses, there was no statistically significant difference
between intervention and control group, neither for vertical nor horizontal WSC. However, when we excluded
intervention workplaces with a low degree of implementation, we found a statistically significant difference
between the intervention and the control group (estimate: 0.25, 95% CI: 0.00 to 0.50, p = 0.049), indicating
that vertical WSC decreased in the control group and remained stable in the intervention group.

Conclusions: There was not a statistically significant difference between intervention and control group in
the main analysis. Post-hoc analyses, however, suggest that the intervention may have prevented a decrease
in vertical WSC among employees in workplaces with a high or a medium degree of implementation.
A conference abstract with the key results of this study has been previously presented and published, European Journal
of Public Health, Volume 28, Issue suppl_4, November 2018, cky260, https://academic.oup.com/eurpub/article/28/suppl_4/
cky260/5187184.

Trial registration: ISRCTN16271504, retrospectively registered on November 15, 2016.

Keywords: Psychosocial, Workplace social capital, Vertical, Horizontal, Occupational health, RCT

© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

* Correspondence: elf@nfa.dk
1National Research Centre for the Working Environment, Lersø Parkallé 105,
DK-2100 Copenhagen, Denmark
Full list of author information is available at the end of the article

Framke et al. BMC Public Health          (2019) 19:693 
https://doi.org/10.1186/s12889-019-6903-1

http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-019-6903-1&domain=pdf
https://academic.oup.com/eurpub/article/28/suppl_4/cky260/5187184
https://academic.oup.com/eurpub/article/28/suppl_4/cky260/5187184
http://www.isrctn.com/ISRCTN16271504
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:elf@nfa.dk


Background
Employees’ involvement, knowledge, and ownership have
been shown to be important factors for the success of
organizational workplace interventions to improve em-
ployees’ health [1, 2]. The participatory approach implies
that employees take an active part in the workplace problem
analysis and solution finding process. The participatory ap-
proach has the potential to increase employees’ involvement,
commitment, and job control and has further the potential
to create intervention activities that are tailored to the spe-
cific needs of the workplace. This dual benefit of participa-
tion was emphasized by Aust and Ducki [3] as an important
intervention component of the health circle approach.
A high level of workplace social capital (WSC) may

contribute to the protection of employees’ health and
wellbeing [4–6]. Social capital refers to beneficial re-
sources in relations between people [7]. WSC refers to
beneficial resources in relations between people at work,
i.e. in relations between employees and in relations be-
tween employees and leaders [8, 9].
Assuming that the research findings on the beneficial

effects of WSC on employees’ health and wellbeing are
valid, identifying and implementing workplace interven-
tions that increase WSC levels would be important for
protecting and promoting employees’ health and well-
being. However, little is known if workplace interven-
tions can affect WSC levels.
The aim of this study was therefore to examine whether

a participatory organizational workplace intervention had
an effect on the level of WSC. To this end, we performed a
secondary data analysis of a cluster-randomized controlled
trial in Danish, municipal pre-schools. The original aim of
this trial was to study whether the intervention had an im-
pact on employees’ well-being and sickness absence. Results
on these primary endpoints are published elsewhere [10,
11]. Change in WSC was not a defined endpoint of the trial.
However, because the trial was based on the participatory
approach and included several activities that may have af-
fected WSC by increasing resources that enhanced better
relations at work we deemed it reasonable to assume that
the intervention may have led to an increase in WSC. Ac-
tivities that might have increased relational resources at
work and thereby affected WSC were building steering
groups consisting of a leader and two employee representa-
tives that were responsible for developing and implement-
ing workplace specific intervention activities while
involving all employees, workplace culture and change
management training. Examples of workplace specific inter-
vention activities were improving communication and pro-
fessional feedback; changes in allocation of overtime, work
schedules and holiday schedules; re-organization of staff
meetings to advance professional reflection; modifications
to work culture; and re-organization of physical indoor and
outdoor environment [12].

Based on the assumption that this participatory work-
place intervention may had led to an increased level of
WSC, we test the hypothesis, that employees in inter-
vention group workplaces compared to employees in
control group workplaces would report a greater in-
crease in WSC defined as vertical WSC (i.e. WSC link-
ing together employees and their leaders) and horizontal
WSC (i.e. WSC bonding employees together). In
addition to testing this hypothesis, we also conducted
post-hoc analyses to examine whether the intervention
effect differed by implementation degree.

Methods
This study is based on data from an intervention
study called the Pioneer intervention study. The Pion-
eer intervention was conducted by work environment
consultants from a private company among all em-
ployees in 78 municipal pre-schools in the Children
and Youth Administration in the Municipality of
Copenhagen [10–12]. The aim of this intervention
was to study the effect of a participatory workplace
intervention in municipal pre-schools. Employees in
pre-schools have compared to other groups of em-
ployees in Denmark a high level of sickness absence
[10]. The intervention was initiated by the Municipal-
ity of Copenhagen in Denmark. About 90% of all 1–2
years old and about 97% of all 3–5 years old children
attend pre-schools. About 70% of Danish pre-schools
are run by municipalities. The remaining pre-schools
are run by private organizations [11, 12].

Study design and participants
The intervention targeted the organizational level therefore
the randomization was performed as a cluster
randomization at the workplace level. Resources were avail-
able to implement the intervention at 44 of the 78 work-
places, with the remaining 34 workplaces serving as the
control group. A statistician performed the randomization
accordingly. Of the 78 workplaces, seven were lost to
follow-up, three in the intervention and four in the control
group. Therefore, analyses in this article are based on 41
intervention group workplaces and 30 control group work-
places. Figure 1 shows the flow chart towards the final
study sample, including participants lost to follow-up. We
excluded pedagogical leaders, because their WSC may dif-
fer from the WSC of the employees, yielding a final study
of 606 participants, 386 in the intervention, and 220 in the
control group. These participants worked as nursery nurses
(n = 354), nursery nurse assistants (n = 194) or in other job
groups (n = 58, e.g., kitchen staff and school caretakers).
According to Danish law, research studies that use

solely questionnaire and register data do not need ap-
proval from the National Committee on Health Research
Ethics (Den Nationale Videnskabetiske Komité).
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The intervention
The purpose of the intervention was to improve the psy-
chosocial work environment by focusing on core job
tasks, which consequently should improve employee
well-being and reduce risk of short-term sickness ab-
sence. The intervention was targeted the organizational
level, i.e. targeted at changing aspects of work rather
than individuals. Examples of this type of interventions
are job redesign, implementation of autonomous teams,
rearranging working- and resting times, improving com-
munication, and increasing social support [13, 14].
In addition to the organizational approach, the partici-

patory approach and the core job task focus were key el-
ements of the intervention. The intervention content is
described in detail elsewhere [15]. Briefly, the cluster
randomization was performed in June 2011. The inter-
vention was introduced to steering group members, i.e.
the leader and two employee representatives, and em-
ployees in September 2011. Intervention activities were
finalized in June 2013.

Participants’ involvement in the development and imple-
mentation of activities tailored to the local needs of the
workplaces was pivotal in this intervention. Steering group
members participated in seminars and workshops on how
to develop and implement intervention activities while in-
volving employees, change management training, workplace
culture, and a how to evaluate workplace changes. Steering
group members and employees received support from work
environment consultants during the complete intervention
period. Based on seminars and consultants’ support, steering
group members and employees developed and implemented
workplace specific activities with a focus on improving per-
formance of core job tasks. The joint involvement of leader
and employees in this type of participatory intervention is
assumed to increase relational resources at workplaces.

Effect measures
We measured WSC with self-administered questionnaires
at baseline (September 2011) and at follow-up 24months
later. Of the nine WSC items, five were derived from the

Fig. 1 Flow chart towards the final study sample
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Danish Work Environment Cohort Study (DWECS) from
the year 2010 [16], one was derived from DWECS from
the year 2005 [17], one was derived and slightly modified
from Gittell’s questionnaire on relational coordination
[18], and two items were formulated for the purpose of
this study. A factor analysis (rotation method: varimax)
showed two distinct factors with eigenvalues of 4.14 and
1.78, respectively. We named these factors “vertical WSC”
(i.e. social capital linking together employees and their
leaders, five items) and “horizontal WSC” (i.e. social cap-
ital bonding employees together, four items) in accordance
with theoretical considerations about different types of so-
cial capital in the literature [8]. All rotated factor loadings
were > 0.70 for vertical WSC and > 0.65 for horizontal
WSC. Cronbach’s alpha was 0.87 and 0.80 for vertical and
horizontal WSC, respectively.
Appendix 1 shows the items and response categories

for the two WSC scales. Participants were included if
they responded to at least three of the five items of the
vertical component of WSC and to at least two of the
four items of the horizontal component of WSC. Re-
sponse categories went from ‘To a very small extent’ [1]
to ‘To a very large extent’ [5].
For each of the 71 workplaces we calculated the work-

place aggregated mean score of the two measures of
WSC at baseline and at follow-up. Then, we assigned
the workplace aggregated mean scores to all individual
participants within each of the 71 workplaces. Intra-class
correlations were 0.35 and 0.14 for vertical and horizon-
tal WSC, respectively.

Degree of implementation measure
Appendix 2 shows the items and response categories for
the degree of implementation measure. We measured
the degree of implementation using three items from
self-administered questionnaires at follow-up (Cron-
bach’s alpha was 0.86). Intervention group participants
were asked to evaluate to what extent (i) they had influ-
ence on intervention activities; (ii) they participated in
intervention activities; and (iii) their closest leader sup-
ported intervention activities [19]. Participants rated the
three items on a five-point scale (5, To a very high de-
gree, 4, To a high degree, 3, Partly, 2: To a low degree; 1:
To a very low degree). Each of the three items was ag-
gregated at the workplace level. We then calculated the
mean score of the three workplace level measures, yield-
ing a workplace level continuous measure of degree of
implementation. Then, we dichotomized this continuous
measure, resulting in a) one group of participants within
27 workplaces with a high or medium degree of imple-
mentation, and b) one group of participants within 14
workplaces with a low degree of implementation. See
Appendix 2 for details on the dichotomization process.

Statistical analysis
All analyses were conducted using SAS 9.4 statistical
software.
We tested baseline differences between the intervention

and the control group with regard to employee and work-
place characteristics and baseline scores of the two mea-
sures of WSC using Chi-square test and two sample t-test.
We then calculated baseline and follow-up mean

scores for each of the two WSC measures separately for
the two groups. For each WSC measure, we analyzed
changes from baseline to follow-up separately for the
two groups using paired t-test.
Next, we estimated the intervention effect by cal-

culating the interaction of change over time by
group assignment (intervention group vs. control
group) using the GENMOD procedure and included
workplace identification number in a repeated state-
ment to take into account that employees were
nested within workplaces. We calculated unadjusted
estimates, estimates adjusted for sex and age (con-
tinuous) (Model 1), and estimates with further ad-
justments for job group, workplace type and – size,
and baseline scores of endpoints (Model 2).
We conducted additional analyses based on individ-

ual-level assessments instead of workplace aggregated
mean scores where we repeated the analyses on
within group changes and the analyses on interaction
change x group.
Finally, we conducted post hoc analyses on within group

changes and on interaction change times group by analyz-
ing separately intervention group workplaces with a high/
medium and with a low degree of implementation.

Results
Characteristics of participants
Table 1 shows the characteristics of the intervention and
the control group in the study sample. Intervention group
employees were statistically significantly younger (42.4
versus 44.6) and worked at workplaces greater in size
(23.4 employees versus 21.8 employees). There was not a
statistically significant difference between the two groups
with regard to sex, job group, or workplace type. The two
groups differed statistically significantly with regard to
baseline scores of vertical and horizontal WSC with the
intervention group showing higher scores (3.87 versus
3.71 for vertical and 4.00 versus 3.86 for horizontal WSC).
Repeating the comparison of baseline scores of the two
measures of WSC using individual assessments, instead of
workplace aggregated mean scores yielded similar the re-
sults (data is shown in Table 4 in Appendix 3).

Effect of the intervention on WSC
Table 2 shows changes in the two WSC scales, based
on workplace-mean WSC scores, from baseline to
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follow-up separately for intervention and control
group. Vertical WSC decreased in both groups (− 0.14
in the intervention group, − 0.16 in the control group,
p < 0.01 in both groups). Horizontal WSC decreased
in the intervention group (− 0.08, p < 0.01) but not in
the control group (p = 0.69). Repeating the analyses
with WSC scales based on individual-level assess-
ments of WSC yielded similar results (data is shown
in Table 5 in Appendix 4).
Table 3 shows the analyses on the intervention ef-

fect, i.e. the interaction of change in WSC, based on
workplace-mean WSC scores, from baseline to
follow-up times group assignment. There was no sta-
tistically significant difference between the interven-
tion and the control group, neither for vertical nor
horizontal WSC, and neither in the unadjusted nor in
the adjusted analyses. Repeating the analyses using
individual-level assessments of WSC yielded similar
results (data is shown in Table 6 in Appendix 4).

Post hoc analyses
Results from post-hoc analyses that took the degree of
the implementation into account are shown in Appendix
5. Within group analyses showed that vertical WSC de-
creased in the intervention workplaces with a low degree
of implementation (− 0.36, p < 0.01) but not in the inter-
vention workplaces with a high/medium degree of im-
plementation. Horizontal WSC decreased both in the
intervention workplaces with a high/medium and a low
degree of implementation (Table 7 in Appendix 5).
When we compared control group workplaces with inter-

vention group workplaces with a high/medium degree of
implementation, we found a statistically significant more
favourable change in vertical WSC in the intervention
group (p = 0.049, Table 8 in Appendix 5). In contrast, when
we compared control group workplaces with intervention
group workplaces with a low degree of implementation, we
found a statistically non-significant less favourable change
in vertical WSC in the intervention group (p = 0.15, Table 9

Table 1 Employees’ and workplaces’ characteristics and baseline scores of workplace social capital in the intervention and the
control group in the study sample

Intervention group Control group Chi2 (p) t (p)

Mean SD % n Mean SD % n

Employee characteristics 386 220

Age 42.4 10.4 44.6 9.8 2.53 (0.01)

Women 86.0 332 89.5 197 1.58 (0.21)

Job group 2.13 (0.34)

Nursery nurses 60.4 233 55.0 121

Nursery nurse assistants 31.1 120 33.6 74

Other job groups 8.5 33 11.4 25

Workplace characteristics

Size 23.4 8.4 21.8 9.6 −1.98 (0.05)

Workplace type 1.82 (0.40)

Integrated 76.9 297 78.6 173

Day care 18.7 72 19.1 42

Kindergarten 4.4 17 2.3 5

Baseline scores of social capital

Vertical 3.87 0.43 386 3.71 0.52 220 −3.79 (< 0.01)

Horizontal 4.00 0.32 386 3.86 0.22 220 −6.58 (< 0.01)

Statistically significant results are printed in bold

Table 2 Within group changes in workplace social capital during 24 months of follow-up

Intervention group Control group

n Baseline Mean
(SD)

Follow-up Mean
(SD)

change t p n Baseline Mean
(SD)

Follow-up Mean
(SD)

change t p

Social capital

Vertical 386 3.87 (0.43) 3.73 (0.44) −0.14 6.20 <.01 220 3.71 (0.52) 3.56 (0.59) −0.16 3.74 <.01

Horizontal 386 4.00 (0.32) 3.92 (0.32) −0.08 6.26 <.01 220 3.86 (0.22) 3.85 (0.33) −0.01 0.40 0.69

Statistically significant results are printed in bold
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in Appendix 5). There was no intervention effect on hori-
zontal WSC (Table 8 in Appendix 5).

Discussion
The hypothesis that this participatory workplace interven-
tion would lead to that employees in intervention group
workplaces compared to employees in control group
workplaces would report a greater increase in WSC was
not confirmed. There was no statistically significant differ-
ence between the two groups during the 24-months
follow-up period. Post-hoc analyses showed, however, a
statistically significant difference between the intervention
group with a high/medium degree of implementation and
the control group with regard to vertical WSC. Vertical
WSC remained stable in the intervention group and dete-
riorated in the control group. Post-hoc analyses showed
no intervention effect on horizontal WSC.
Within group changes from baseline to follow-up re-

vealed a decrease in vertical WSC in both groups and in
horizontal WSC in the intervention group only. When
stratifying for implementation degree, we found a notable
decrease in vertical WSC in the intervention group with a
low degree of implementation as opposed to the interven-
tion group with a high or medium degree of implementa-
tion. Based on the combined findings from main and
post-hoc analyses, we suggest that implementing this par-
ticipatory workplace intervention to a high or medium de-
gree may have prevented a decrease in vertical WSC
compared to the control group (change of − 0.02 versus −
0.16 points). In contrast, implementing this participatory
workplace intervention to a low degree may have resulted
into an even larger decrease in vertical WSC in the inter-
vention group compared to the control group (change of −
0.36 versus − 0.16 points). Thus, a poor implementation of
the intervention may have had an adverse effect on vertical
WSC. We can only speculate about the reasons for such a
possible adverse effect, but it is known from the literature
that poorly implemented interventions may cause disap-
pointment in employees and that such disappointment can
result into a decrease of the quality of the psychosocial
work environment [20]. The degree of implementation did
not affect horizontal WSC.

We do not know what caused the decrease in vertical
WSC from baseline to follow-up in. One possible reason
could have been the introduction of changes in the general
management structure in municipal pre-schools at the
time just before this intervention study was initiated. An-
other possible reason could have been the Municipality of
Copenhagen’s strong focus on sickness absence in this
time period, including the implementation of mandatory
sickness absence meetings for pre-school employees.
With regard to intervention group workplaces qualita-

tive process evaluation showed both supportive mecha-
nisms and hindrances associated with workplaces’
readiness for change and the organizational fit of the
intervention depending on workplaces appraisal of the
intervention [21]. Some participants with a negative ap-
praisal of the intervention experienced the intervention as
something unwanted, and they felt patronized by it. Fur-
ther, some participants felt that there were no major prob-
lems at their workplace and that therefore the
intervention was a waste of their time. Other participants
with a positive appraisal of the intervention emphasized
that an important advantage of the intervention was that
it enabled them to adjust the workplace specific interven-
tion activities to suit the needs of their workplace [21].
Previously, we found similar results in terms of illegit-

imate job tasks where this intervention did not improve
the psychosocial workplace factors but protected against
deterioration [15]. Protection against an increase in ad-
versity instead of reduction in adversity has also been re-
ported in other psychosocial intervention studies [22,
23]. In some cases it might be more realistic to aim for
preventing deterioration rather than improving working
conditions. This said, though, it should be noted that
there were also important differences between our earl-
ier study on illegitimate job tasks and the current study
on WSC. Illegitimate tasks were, unlike WSC, a primary
target of the intervention (that had a focus on core job
tasks). Further the intervention effect on illegitimate job
tasks was found in the main analysis and not in a sub-
population where employees with low degree of imple-
mentation workplaces were excluded [15].
We had assumed that a participatory workplace inter-

vention could have a significant effect on WSC in a

Table 3 Intervention effect on workplace social capital in the intervention group compared to the control group during 24 months
of follow-up

n Unadjusted Model 1 Model 2

Est 95% CI p Est 95% CI p Est 95% CI p

Social capital

Vertical 606 0.02 −0.27-0.31 0.89 0.02 − 0.27-0.31 0.90 0.07 −0.18-0.32 0.58

Horizontal 606 −0.08 −0.21-0.05 0.22 −0.08 − 0.21-0.05 0.24 − 0.04 −0.16-0.09 0.58

Interaction change x group analyses: Unadjusted; Model 1: adjusted for sex and age (continuous); Model 2: further adjusted for job group (nursery nurse, nursery
nurse assistant, other job group), workplace type (integrated, day care, kindergarten), workplace size (continuous), and baseline values of endpoints. Workplace
identification number is included in a repeated statement
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favorable direction due to building steering groups con-
sisting of a leader and employee representatives that were
responsible for developing and implementing local inter-
vention activities while involving all employees. Addition-
ally, steering group members received training within
amongst others change management training, and work-
place culture. In line with that, our measure of implemen-
tation degree was based on items regarding management
support and employee participation. It is notable, that if
implemented to a medium or high degree, the interven-
tion appears to have protected against adversity regarding
linking employees and their leaders together (vertical
WSC) but not regarding bonding together employees
(horizontal WSC). However, it should be noted that it is
not clear how big a change in WSC is needed in order to
affect employees’ health and wellbeing.

Strengths and limitations
The main strength of this study is the RCT design includ-
ing 78 workplaces, of which it was possible to conduct
analyses within 71 workplaces. Further, the intervention
was implemented by professional work environment con-
sultants, of which one consultant managed the implemen-
tation and secured that all workplaces received the same
overall intervention. Finally, a strength of the study was
that vertical and horizontal WSC was measured with five
and four items, respectively, with a Cronbach’s alpha of
0.87 (vertical WSC) and 0.80 (horizontal WSC).
A limitation of the study is the rather long follow-up

period of 24months. Ideally, when implementing compre-
hensive workplace interventions of a long duration, end-
points and implementation degree should be measured not
just before and after the intervention but also during the
intervention with at least one additional measurement be-
tween baseline and follow-up. Further, it is a limitation that
implementation degree was assessed with a rather simple
measure, consisting of just three self-reported items. Other
intervention studies have used more comprehensive mea-
sures for the degree of implementation [24, 25].

Conclusion
There was not a statistically significant effect of the inter-
vention on WSC in the main analysis. Post-hoc analyses,
however, suggest that the intervention may have prevented
a decrease in vertical WSC among employees in workplaces
with a high or a medium degree of implementation.

Appendix 1
Items for measuring vertical and horizontal workplace
social capital
Items for measuring vertical workplace social capital:

� We have confidence in the management
� The management trusts us to do our work well

� Our immediate manager contributes to that we can
achieve the best possible result

� Our immediate manager treats us with respect and
dignity

� Are employees involved in decisions regarding
workplace changes?

Participants were included, if they responded to at least
three of the five items on vertical workplace social capital.
Items for measuring horizontal workplace social capital:

� We help each other in achieving the best possible result
� The cooperation between colleagues with different

educational backgrounds is good
� Do different groups of employees respect each

other’s work?
� Is the work distributed fairly?

Participants were included, if they responded to at least
two of the four items on horizontal workplace social capital.
Response categories to all nine items:
5 =To a very large extent; 4 = To a large extent; 3 = Some-

what; 2 = To a small extent; 1 = To a very small extent.
For each of the workplaces we calculated a workplace

mean score of the two measures of WSC at baseline and at
follow-up. Then, we assigned the workplace mean scores to
all individual participants within each of the workplaces.
Intra-class correlations were 0.35 and 0.14 for vertical and
horizontal WSC, respectively, meaning that 35 and 14% of
the variance in the individual level vertical and horizontal
WSC, respectively, could be explained by workplace.

Appendix 2
Items for measuring the degree of implementation

� Have you had influence on the activities in the
Pioneer intervention?

� Have you participated in the activities in the Pioneer
intervention?

� Has your closest leader supported the activities in
the Pioneer intervention?

Response categories to all three items:
5 = To a very high degree; 4 = To a high degree; 3 =

Partly; 2 = To a low degree; 1 = To a very low degree.
Dichotomization:
We calculated the mean score of the three items and

then dichotomized the score into “high or medium degree
of implementation” and “low degree of implementation”.
If the mean workplace level score was ≥3 (i.e. ≥ “partly”)
then the workplace was recorded with a high or medium
high degree of implementation. If the mean workplace
level score was < 3 (i.e. <“partly”), then the workplace was
recorded with a low degree of implementation.
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Appendix 4
Within group changes in workplace social capital
and intervention effect on workplace social capital based
individual-level assessment of workplace social capital

Appendix 5
Within group changes in workplace social capital
and intervention effect on workplace social capital
while taking degree of implementation into account

Appendix 3
Baseline scores of workplace social capital based on individual-level assessment of workplace social capital

Table 4 Baseline scores of workplace social capital in the intervention and the control group in the study sample based on
participants’ own assessments

Intervention group Control group t (p)

Mean SD n Mean SD n

Baseline scores of social capital

Vertical 3.87 0.68 378 3.70 0.79 212 −2.63 (0.01)

Horizontal 4.00 0.58 376 3.86 0.65 217 −2.85 (<.01)

Statistically significant results are printed in bold

Table 5 Within group changes in workplace social capital (WSC) during 24 months of follow-up based on individual-level assess-
ment of WSC

Intervention group Control group

n Baseline Mean
(SD)

Follow-up Mean
(SD)

change t p n Baseline Mean
(SD)

Follow-up Mean
(SD)

change t p

Social
capital

Vertical 378 3.87 (0.68) 3.73 (0.71) −0.14 3.70 <
0.01

212 3.70 (0.78) 3.56 (0.86) −0.14 2.00 0.047

Horizontal 376 4.00 (0.58) 3.92 (0.62) −0.08 2.68 0.01 217 3.86 (0.65) 3.85 (0.65) −0.01 0.14 0.89

Statistically significant results are printed in bold

Table 6 Intervention effect on workplace social capital (WSC) in the intervention group compared to the control group during 24
months of follow-up based on individual-level assessment of WSC

n Unadjusted Model 1 Model 2

Est 95% CI p Est 95% CI p Est 95% CI p

Social capital

Vertical 590 −0.00 −0.28 – 0.28 0.99 0.00 −0.27 – 0.27 1.00 0.08 −0.15 – 0.36 0.48

Horizontal 593 −0.08 −0.21 – 0.05 0.24 −0.07 − 0.20 – 0.06 0.28 0.00 −0.13 – 0.13 0.99

Interaction change x group analyses: Unadjusted; Model 1: adjusted for sex and age (continuous); Model 2: further adjusted for job group (nursery nurse, nursery
nurse assistant, other job group), workplace type (integrated, day care, kindergarten), workplace size (continuous), and baseline values of endpoints. Workplace
identification number is included in a repeated statement

Table 7 Within group changes in workplace social capital during 24 months of follow-up, stratified by degree of implementation

Intervention group: high/medium degree of implementation Intervention group: low degree of implementation

n Baseline Mean
(SD)

Follow-up Mean
(SD)

change t p N Baseline Mean
(SD)

Follow-up Mean
(SD)

change t p

Social capital

Vertical 253 3.93 (0.45) 3.91 (0.33) −0.02 0.77 0.44 133 3.76 (0.36) 3.40 (0.41) −0.36 9.72 <.01

Horizontal 253 4.08 (0.29) 3.99 (0.29) −0.09 5.07 <.01 133 3.86 (0.32) 3.78 (0.34) −0.08 3.66 <.01

Statistically significant results are printed in bold

Framke et al. BMC Public Health          (2019) 19:693 Page 8 of 10



Abbreviations
DWECS: The Danish Work Environment Cohort Study; WSC: Workplace social
capital

Acknowledgements
We thank Municipality of Copenhagen’s Children and Youth Administration
and Grontmij consultancy for their participation in the planning and
implementation of the intervention and Christian Roepstorff at the Danish
National Research Centre for the Working Environment for data entry and
management. The follow-up data collection for this study and earlier studies
based on the Pioneer data were conducted in collaboration between The
National Research Centre for the Working Environment and Aalborg
University Copenhagen.

Funding
The intervention was funded by a grant from the Danish Prevention Fund
(grant number: 09–1-1a-096) and the evaluation of the intervention was
funded by a grant from the Danish Working Environment Research Fund
(grant number: 28–2010-03). The two funding sources had no further role in
the study design; in the collection, analyses and interpretation of data; in the
writing of the manuscript; and in the decision to submit the manuscript for
publication.

Availability of data and materials
The data which was used in the current study can be obtained upon
request to the first author.

Authors’ contributions
All authors contributed to the formulation of hypothesis, design of data
analysis, and interpretation of results. OS conceived and coordinated the
Pioneer intervention study. OS and EF collected the data. EF conducted
the data analysis with guidance from JP. EF wrote the first draft of the
manuscript, and all authors revised the manuscript critically. All authors
read and approved the final version of manuscript.

Ethics approval and consent to participate
The participants of the Pioneer study were informed (in writing and verbally)
and tacitly consented to that all data collected in the study, including the
data analyzed in this article, may be used in anonymized form for scientific
publications. According to Danish law, research studies that use solely

questionnaire and register data do not need approval from the National
Committee on Health Research Ethics (Den Nationale Videnskabetiske Komité).

Consent for publication
Not applicable.

Competing interests
All authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published
maps and institutional affiliations.

Author details
1National Research Centre for the Working Environment, Lersø Parkallé 105,
DK-2100 Copenhagen, Denmark. 2Department of Public Health, University of
Copenhagen, Øster Farimagsgade 5, DK-1014 Copenhagen, Denmark.
3Department of Psychology, University of Copenhagen, Øster Farimagsgade
2A, DK-1353 Copenhagen, Denmark.

Received: 19 June 2018 Accepted: 26 April 2019

References
1. Kompier MAJ, Geurts SAE, Grundemann RWM, Vink P, Smulders PGW. Cases

in stress prevention: the success of a participative and stepwise approach.
Stress Med. 1998;14:155–68.

2. Bambra C, Egan M, Thomas S, Petticrew M, Whitehead M. The psychosocial
and health effects of workplace reorganisation. 2. A systematic review of
task restructuring interventions. J Epidemiol Community Health. 2007;61:
1028–37.

3. Aust B, Ducki A. Comprehensive health promotion interventions at the
workplace: experiences with health circles in Germany. J Occup Health
Psychol. 2004;9:258–70.

4. Kouvonen A, Oksanen T, Vahtera J, Stafford M, Wilkinson R, Schneider J, et
al. Low workplace social capital as a predictor of depression: the Finnish
public sector study. Am J Epidemiol. 2008;167:1143–51.

5. Oksanen T, Kouvonen A, Kivimäki M, Pentti J, Virtanen M, Linna A, et al.
Social capital at work as a predictor of employee health: multilevel evidence
from work units in Finland. Soc Sci Med. 2008;66:637–49.

Table 8 Intervention effect on workplace social capital in the intervention group (high/medium degree of implementation)
compared to the control group during 24 months of follow-up

n Unadjusted Model 1 Model 2

Est 95% CI p Est 95% CI p Est 95% CI p

Social capital

Vertical 473 0.14 −0.15-0.44 0.33 0.15 −0.14-0.43 0.32 0.25 0.00–0.50 0.049

Horizontal 473 −0.08 −0.22 − 0.07 0.31 -0.07 −0.22-0.07 0.33 0.00 −0.14-0.15 0.95

Interaction change x group analyses: Unadjusted; Model 1: adjusted for sex and age (continuous); Model 2: further adjusted for job group (nursery nurse, nursery
nurse assistant, other job group), workplace type (integrated, day care, kindergarten), workplace size (continuous), and baseline values of endpoints. Workplace
identification number is included in a repeated statement. Statistically significant results are printed in bold

Table 9 Intervention effect on workplace social capital in the intervention group (low degree of implementation) compared to the
control group during 24 months of follow-up

n Unadjusted Model 1 Model 2

Est 95% CI p Est 95% CI p Est 95% CI p

Social capital

Vertical 353 −0.21 −0.56-0.13 0.22 −0.22 − 0.56-0.12 0.20 − 0.21 −0.49-0.08 0.15

Horizontal 353 −0.09 −0.25-0.08 0.29 −0.09 − 0.25-0.08 0.30 − 0.09 −0.24-0.07 0.29

Interaction change x group analyses: Unadjusted; Model 1: adjusted for sex and age (continuous); Model 2: further adjusted for job group (nursery nurse, nursery
nurse assistant, other job group), workplace type (integrated, day care, kindergarten), workplace size (continuous), and baseline values of endpoints. Workplace
identification number is included in a repeated statement

Framke et al. BMC Public Health          (2019) 19:693 Page 9 of 10



6. Oksanen T, Kivimäki M, Kawachi I, Subramanian SV, Takao S, Suzuki E, et al.
Workplace social capital and all-cause mortality: a prospective cohort study
of 28,043 public-sector employees in Finland. Am J Public Health. 2011;101:
1742–8.

7. Berkman LF, Kawachi I, editors. Social epidemiology. New York: Oxford
University Press; 2000.

8. Andersen LL, Poulsen OM, Sundstrup E, Brandt M, Jay K, Clausen T, et al.
Effect of physical exercise on workplace social capital: cluster randomized
controlled trial. Scand J Public Health. 2015;43:810–8.

9. Oksanen T, Kouvonen A, Vahtera J, Virtanen M, Kivimäki M. Prospective
study of workplace social capital and depression: are vertical and horizontal
components equally important? J Epidemiol Community Health. 2010;64:
684–9.

10. Thorsen SV, Flyvholm M-A, Bach E. Fraværsrapport 2017. Deskriptiv analyse
af lønmodtagernes sygefravær i Danmark – belyst ud fra register- og
spørge-skemadata. København: Det Nationale Forskningscenter for
Arbejdsmiljø; 2018.

11. Framke E, Sørensen OH, Pedersen J, Rugulies R. Effect of a participatory
organizational-level occupational health intervention on job satisfaction,
exhaustion and sleep disturbances: results of a cluster randomized
controlled trial. BMC Public Health. 2016;16:1210.

12. Framke E, Sorensen OH, Pedersen J, Rugulies R. Effect of a participatory
organizational-level occupational health intervention on short-term sickness
absence: a cluster randomized controlled trial. Scand J Work Environ Health.
2016;42:192–200.

13. Semmer NK. Job stress interventions and organization of work. In: Quick JC,
Tetrick LE, editors. Occupational health psychology. Washington, DC:
American Psychological Association; 2003. p. 325–53.

14. Kompier MAJ, Kristensen TS. Organizational work stress interventions in a
theoretical, methodological and practical context. In: Dunham J, editor.
Stress in the workplace past, present and future. London: Whurr Publishers
Ltd; 2001. p. 164–90.

15. Framke E, Sørensen OH, Pedersen J, Rugulies R. Can illegitimate job tasks be
reduced by a participatory organizational-level workplace intervention?
Results of a cluster randomized controlled trial in Danish pre-schools. Scand
J Work Environ Health. 2018;44(2):219-23. https://www.sjweh.fi/show_
abstract.php?abstract_id=3683&fullText=1.

16. Det Nationale Forskningscenter for Arbejdsmiljø. Arbejdsmiljø og helbred i
Danmark 2010. Resumé og resultater. Report. Copenhagen: Det Nationale
Forskningscenter for Arbejdsmiljø; 2011. Retrieved from: http://nfa.dk/da/
Forskning/Udgivelse?journalId=1e5ac0f5-bcb3-4703-b838-6611d06b94bc.

17. Feveile H, Olsen O, Burr H, Bach E. Danish work environment cohort study
2005: from idea to sampling design. Stat in Transition. 2007;8:441–58.

18. Hoffer GJ, Dana W, Susan P, Christine B. Impact of relational coordination on
job satisfaction and quality outcomes: a study of nursing homes. Hum
Resour Manag J. 2008;18:154–70.

19. Randall R, Nielsen K, Sturle DT. The development of five scales to measure
employees’ appraisals of organizational-level stress management
interventions. Work Stress. 2009:1–23.

20. Aust B, Rugulies R, Finken A, Jensen C. When workplace interventions lead
to negative effects: learning from failures. Scand J Public Health. 2010;38:
106–19.

21. Framke E, Sørensen OH. Implementation of a participatory organisational-
level occupational health intervention - focusing on the primary task. Int J
of Hum Factors Ergon. 2015;3:254–70.

22. LaMontagne AD, Keegel T, Shann C, D'Souza R. An integrated approach to
workplace mental health: an Australian feasibility study. Int J Ment Health
Promot. 2014;16:205–15.

23. DeJoy DM, Wilson MG, Vandenberg RJ, McGrath-Higgins AL, Griffin-Blake CS.
Assessing the impact of healthy work organization intervention. J Occup
Organ Psychol. 2010;83:139–65.

24. Aust B, Nielsen MBD, Grundtvig G, Buchardt HL, Ferm L, Andersen I, et al.
Implementation of the Danish return-to-work program: process evaluation
of a trial in 21 Danish municipalities. Scand J Work Environ Health. 2015;41:
529–41.

25. Kompier M, Aust B. Organizational stress management interventions: is it
the singer not the song? Scand J Work Environ Health. 2016;42(5):355-8.
http://www.sjweh.fi/show_abstract.php?abstract_id=3578.

Framke et al. BMC Public Health          (2019) 19:693 Page 10 of 10

https://www.sjweh.fi/show_abstract.php?abstract_id=3683&fullText=1
https://www.sjweh.fi/show_abstract.php?abstract_id=3683&fullText=1
http://nfa.dk/da/Forskning/Udgivelse?journalId=1e5ac0f5-bcb3-4703-b838-6611d06b94bc
http://nfa.dk/da/Forskning/Udgivelse?journalId=1e5ac0f5-bcb3-4703-b838-6611d06b94bc
http://www.sjweh.fi/show_abstract.php?abstract_id=3578

	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Study design and participants
	The intervention
	Effect measures
	Degree of implementation measure
	Statistical analysis

	Results
	Characteristics of participants
	Effect of the intervention on WSC
	Post hoc analyses

	Discussion
	Strengths and limitations

	Conclusion
	Appendix 1
	Items for measuring vertical and horizontal workplace social capital

	Appendix 2
	Items for measuring the degree of implementation

	Appendix 4
	Within group changes in workplace social capital �and intervention effect on workplace social capital based individual-level assessment of workplace social capital

	Appendix 5
	Within group changes in workplace social capital �and intervention effect on workplace social capital �while taking degree of implementation into account

	show [App3]
	Abbreviations

	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

