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Abstract

Background: To prolong sustainable healthy working lives of construction 
workers, a worksite prevention programme was developed which aimed to 
improve the health and work ability of construction workers. The aim of the 
current study was to investigate the effectiveness of this programme on social 
support at work, work engagement, physical workload and need for recovery.
Methods: Fifteen departments from six construction companies participated in 
this cluster randomised controlled trial; 8 departments (n=171 workers) were 
randomised to an intervention group and 7 departments (n=122 workers) to a 
control group. The intervention consisted of two individual training sessions 
of a physical therapist to lower the physical workload, a Rest-Break tool to 
improve the balance between work and recovery, and two empowerment 
training sessions to increase the influence of the construction workers at 
the worksite. Data on work engagement, social support at work, physical 
workload, and need for recovery were collected at baseline, and at three, six 
and 12 months after the start of the intervention using questionnaires.
Results: No differences between the intervention and control group were 
found for work engagement, social support at work, and need for recovery. 
At 6 months follow-up, the control group reported a small but statistically 
significant reduction of physical workload.
Conclusion: The intervention neither improved social support nor work 
engagement, nor was it effective in reducing the physical workload and need 
for recovery among construction workers.
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Background

As in many industrialised countries1, the Dutch construction industry faces 
the challenges of a decreasing working population. This development can be 
explained by the fact that less young workers are entering the construction 
industry and, at the same time, the baby boom cohort moves towards the 
retirement age.2,3 To encounter the expected shortages of workers, construction 
workers need to work longer and retire later than in previous years.

Policies and intervention programmes are needed in order to support 
sustainable employability of construction workers. To develop such 
interventions, insight in the factors influencing the sustainable employability 
of construction workers is of interest. Previous studies showed that a poor 
physical health is an important contributor among blue-collar workers to a 
diminished ability to continue working until the retirement age4, and to an 
earlier retirement5,6. Also, among construction workers, mental health was 
associated with a lower ability to continue working.4 In addition to health, 
physically heavy work influences whether workers retire or not. A recent 
study added that psychosocial factors, such as supervisor support and job 
autonomy play a significant role in the ability and willingness to continue 
working as well.4

Until now, no studies were found on interventions that explicitly aimed to 
support the sustainable employability among construction workers. Therefore, 
an intervention programme for construction workers was developed using 
the intervention mapping approach7, and taking the multi-factorial concept of 
sustainable employability into account.8 The prevention programme consisted 
of two individual training sessions of a physical therapist aimed at lowering 
physical workload, an instrument to raise awareness of the importance 
of taking rest breaks to reduce fatigue (i.e., Rest-Break tool), and two 
empowerment training sessions to increase the influence of the construction 
workers at the worksite.9,10

In a recent publication, the process of this worksite prevention programme was 
evaluated.11 The study yielded that the physical therapists and empowerment 
trainer largely provided the training sessions as intended, but that the Rest-
Break tool was poorly implemented. Moreover, the workers and supervisors 
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were moderately satisfied with the programme. In addition, the study showed 
that contextual factors, such as engagement of the top-management, the 
economic recession, and company size, played an important role during 
the implementation.11 Since the effectiveness still has to be established, the 
aim of the present study was to investigate the effectiveness of the worksite 
prevention programme compared to usual care on social support at work, 
work engagement, physical workload and need for recovery. In addition, the 
present study aims to take into account the influence of the process variables 
and contextual factors on the effectiveness of the intervention.

Methods

Study design and study population
The study was a cluster randomised controlled trial (RCT) conducted at the 
departments of six construction companies, which were specialized in house, 
commercial or industrial building. Construction workers of these six companies 
were allowed to participate in the study. Inclusion criteria at baseline were: 
(i) construction workers were able to complete questionnaires written in the 
Dutch language, and (ii) construction workers had signed a written informed 
consent. The study protocol was approved by The Medical Ethics Committee 
of the VU University Medical Centre (Amsterdam, The Netherlands). More 
details on the study design and methods have been described elsewhere.10 

Intervention
The intervention was developed using the Intervention Mapping approach, 
meaning that theoretical information from literature was combined with 
practical information from stakeholders (employers, supervisors, workers, 
health professionals, and providers).7,9 By applying the Intervention Mapping 
approach, the intervention is not only tailored to the construction workers but 
also to the abilities and opportunities of the implementers.

Following from this, a prevention programme was developed which consisted 
of a physical and a mental component. Regarding the physical component, the 
workers received two individual training sessions of a physical therapist and 
a Rest-Break tool. During the first training session of the physical therapist, 
a quick scan questionnaire was followed by a 15-minute observation at 
the workplace. Based on this, three recommendations on how to reduce 
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the physical workload were written down on a pocket-size card. These 
recommendations were, for instance, focused on improvements in working 
style, work methods and rest breaks. Four months later, at the second training 
session, the experiences so far were discussed and the impact of the advice was 
evaluated. The second part of the physical component was the introduction of 
the Rest-Break tool that was constructed by the researchers. This tool aimed 
to raise awareness about the importance of reducing fatigue by taking flexible 
rest breaks, and to stimulate to actually take rest breaks. The Rest-Break tool 
is a flowchart and consists of four steps: (i) the expectations of the workers 
about their fatigue at the end of the working day, (ii) short-term advice to 
take mini rest breaks or an additional break of ten minutes, (iii) selection 
of possible causes of fatigue, and (iv) long-term advice about structurally 
lowering fatigue. The workers were asked to fill in the tool weekly, alone or 
with colleagues, and to discuss the results with their supervisor. 

As to the mental component, workers received two interactive empowerment 
training sessions to improve their influence at the worksite. Influence at 
the worksite could be improved by (i) taking responsibility for their own 
behaviour and health, (ii) discussing with colleagues about this responsibility, 
and (iii) improving the communication with the supervisor. The first training 
session consisted of five steps. During these steps, the workers created a 
list of topics they wanted to change during the intervention period, and 
they signed an action plan. Four months later, at the second empowerment 
training session, the empowerment trainer and workers discussed, evaluated, 
and reconsidered the action plan as well as the results that were achieved. 
More details on the development and content of the intervention have been 
described elsewhere.9

Workers allocated to the intervention departments received the worksite 
prevention programme lasting six months, whereas those allocated to the 
control group received no intervention.

Randomisation, blinding and sample size
Cluster randomisation took place at the level of the department within each 
company, using a computer-generated random-sequence table. In order 
to avoid intervention group contamination, to accommodate the worksite 
intervention, and to enhance participants’ compliance, cluster randomisation 
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was considered the best randomisation strategy for this study. The 
randomisation procedure was performed by a research assistant, who had 
no prior information about the departments. Obviously, as the intervention 
took place at the worksite, it was impossible to blind the researchers, the 
construction workers, their supervisors and the trainers to the allocation. 
The sample size of workers was calculated according to the number of cases 
needed to identify an effect on health status which was measured by the 
SF-12. Health status is one of the other outcome measures of the trial, and 
will be published in a separate paper. As the SF-12 has rarely been used in 
intervention studies among the general population, the sample size calculation 
was based on the SF-36.12 Based on means and standard deviations of the SF-
36 from earlier studies among different groups of workers, we calculated 
the sample size needed to detect relevant changes in health, reflecting either 
“somewhat better (or worse)” or “much better (or worse)” health.12,13 Because 
of the cluster randomisation design, a certain loss of efficiency associated with 
cluster randomisation relative to individual randomisation was taken into 
account.14 An effect size of 0.40 was considered to be the lower boundary of 
a ‘medium’ effect size.15 This effect size can be detected with a power (1-β) of 
0.80 and a two-tailed alpha of 0.05 with two groups of 100. Taking a loss to 
follow-up of about 10% into account, 220 workers were required at baseline.

Outcome measures
For practical reasons, the baseline measurement took place after 
randomisation. Responders on the baseline questionnaire received follow-up 
questionnaires after three, six and 12 months. The present study investigated 
the effectiveness of social support at work, work engagement, physical 
workload, and need for recovery.

Social support at work

Social support at work was measured using the Dutch version of the Job 
Content Questionnaire.16,17 Co-worker support and supervisory support were 
measured separately with four items, each on a 4-point rating scale (1=totally 
disagree; 4=totally agree). These scales have shown moderate to good 
reliability (Cronbach’s alpha between 0.75 and 0.84).16,17 A total score of social 
support at work was obtained by adding the scores of co-worker support to 
those of supervisory support.
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Work engagement

Work engagement was measured using a modified version of the Utrecht Work 
Engagement Scale (UWES-9), which enquires how often the respondents 
currently experience positive emotions at work.18 The items were divided into 
the subscales vigour, dedication, and absorption. In the present study, the items 
were measured on a 6-point scale ranging from 1 (never) to 6 (always). A total 
score was obtained by averaging the individual item scores. The psychometric 
qualities of the UWES-9 have been proven to be acceptable.19

Physical workload

Questions about physical workload were measured using three questions 
(using force, working in awkward postures and repetitive movements) on 
a 5-point scale ranging from 1 (never) to 5 (always). These questions were 
derived from the Periodical Health Screenings survey in the construction 
industry. This survey is widely used and common among Dutch construction 
workers, most of whom regularly participate in the Periodical Health Screening. 
A total score of physical workload was calculated by averaging the three items. 

Need for recovery

Need for recovery was assessed using an 11-item dichotomized subscale 
(yes/no) of the VBBA (Dutch questionnaire on Experience and Assessment of 
Work), which has shown to be valid and reliable (Cronbach’s alpha of 0.86).20,21 
This questionnaire assesses short-term health effects that reflect the worker’s 
need for recovery at the end of a regular workday.21 In the present study, the 
scale was highly skewed to the right, meaning that the majority of the workers 
reported no fatigue. However, no cut-off point for the scale existed to classify 
“cases” with high scores on the scale. Based on a previous study on need for 
recovery22, the upper quartile of the score in the study was used to define a 
contrast between workers with considerable need for recovery from work 
(upper quartile) versus workers with a lower need for recovery from work 
(lowest three quartiles).

Statistical analyses
All analyses were performed according to the intention-to-treat principle. 
Baseline characteristics of the workers in the two groups were compared 
using the unpaired Student t-test and Pearson’s chi-square test.
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To evaluate the effects of the intervention, multilevel analyses were 
performed for all outcome variables. Four levels were identified: time (four 
measurements), worker (n=293), department (n=15), and company (n=6). 
Linear mixed models were used to evaluate the effects on work engagement, 
social support and physical workload, and logistic mixed models to evaluate 
the effects on need for recovery. For each outcome variable, two analyses were 
performed: 1) crude analysis (i.e. the differences between intervention and 
control group at three, six and 12 months follow-up, adjusted for corresponding 
baseline on outcome variable), and 2) adjusted analysis, encompassing the 
analysis as described above but adjusted for potential confounders. Potential 
confounders or effect modifiers were measured at baseline (i.e., age, and 
educational level). Confounding was considered if >10% change occurred in 
the regression coefficient. Effect modification was considered for age, and 
educational level measured at baseline, using a p-value <0.1 of the interaction 
term to indicate effect modification. For all analyses the intervention effect of 
interest was the interaction between group and measurement time. P-values 
<0.05 were considered to be statistically significant.

To investigate to what extent the implementation influenced the intervention 
effect, effect modification was also considered on four factors described in 
the process evaluation. These factors were company size (medium, large), 
engagement of the top-management towards the programme (low, medium, 
high), year of implementing the programme (2008, 2009), and economic 
recession (company with discharged workers, companies without discharged 
workers). Furthermore, per-protocol analyses were performed for the 
number of training sessions that were followed in the intervention group. The 
linear and logistic regression models were stratified by the number of training 
sessions followed. The number of training sessions was categorized into three 
groups; i.e., workers followed none of the training sessions, workers followed 
one or two training sessions, and workers followed three or four training 
sessions.

All multilevel statistical analyses were performed using MLwiN version 2.02. 
All non-multilevel statistical analyses were performed using the Statistical 
Package of Social Sciences version 17.0 (SPSS Inc, Chicago, IL).
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Reasons for not participating:
- No interest (n=2)
- Unknown (n=52)

Missing N=27
Non-respondersa  n=18
Loss-to-follow-upb n=9

Invited 
(6 companies, 15 departments, 

347 construction workers)

Randomised 
(N=293, 84% of those invited) 

N=95 
Response rate 78%

Control group
N=122, 7 departments

 N=89
Response rate 73%

N=93
Response rate 76%

N=137 
Response rate 80%

Intervention group
N=171, 8 departments

N=132 
Response rate 77%

N=120
Response rate 70%

Intention to treat: 
Analysed  N=122 

Intention to treat: 
Analysed N=171

Missing N=24
Non-respondersa n=12
Loss-to-follow-upb n=12

Missing N=34
Non-respondersa  n=16
Loss-to-follow-upb n=18

Missing N=21
Non-respondersa n=11
Loss-to-follow-upb n=10

1 Workers who were loss-to-follow-up due to non-responding were included again in the 
  following measurements. To illustrate; at three months follow-up, 27 workers did not respond to   
  the questionnaires of whom 18 of them were non-responders. At 6 months questionnaire, 103 (95 
  +18 workers) workers were approached, and 89 workers responded to  this questionnaire. 
a Non-responders was defined as workers that did not complete a particular follow-up 
  measurement
b Loss-to-follow up was defined as workers that ended participation in follow-up 
  measurements (i.e., drop outs)

Missing N=23
Loss-to-follow-upb n=23

Missing N=8
Loss-to-follow-upb n=8

Baseline

3 months
follow-up1

6 months
follow-up

12 months
follow-up

Analysis

Enrolment

Figure 1. Flow diagram of the participants through the phases of the trial
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Results

Participants
Figure 1 outlines the complete flow of the participants from the six companies. 
Those companies were recruited between March 2008 and December 2009. 
When a company agreed to participate in the program, construction workers 
of the company were approached to participate at the worksites, and they 
received the baseline questionnaire. In total, the baseline questionnaire was 
distributed to 347 construction workers, of whom 84% (n=293) responded. 
The randomisation procedure allocated 8 departments to the intervention 

Control group Intervention 
group

n=122 n=171

Individual characteristics
Age (yr) [mean (SD)] 44.3 (12.7) 41.8 (12.7)

Gender (male) [n (%)] 120 (98%) 171 (100%)   

Education [n (%)]* 
Lower education 103 (84%)* 127 (74%)*
Intermediate/higher education 18 (15%)* 44 (26%)*
Missing 1 1

Profession
Bricklayer 16 (13%) 39 (23%)
Carpenter 92 (75%) 116 (68%)
Other 14 (12%) 16 (9%)

Outcomes [mean (SD)] 
Work engagement (range 1-6) ¥ 4.3 (0.8) 4.3 (0.8)

Vigour (range 1-6) 4.3 (0.8) 4.4 (0.8)
Absorption (range 1-6) 4.1 (1.0) 4.0 (1.0)
Dedication (range 1-6) 4.6 (0.9) 4.6 (0.9)

Overall social support (range 8-32) ¥ 24.0 (3.4) 24.3 (2.5)
Co-worker support (range 4-16) 12.2 (1.7) 12.4 (1.4)
Supervisor support (range 4-16) 11.8 (2.0) 12.0 (1.7)

Physical workload (range 1-5) ¥ 2.6 (0.8) 2.6 (0.8)

Elevated need for recovery [n (%)] 29 (24%) 44 (26%)

Abbreviations: yr, years; SD, standard deviation; n, number; * p=0.02; ¥ Higher score means a 
higher level of work engagement (including vigour, absorption and dedication), social support 
(including co-worker and supervisor support), and physical workload.

Table 1. Baseline characteristics
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group (n=171) and 7 departments to the control group (n=122). All 
construction workers were approached for follow-up measurements. 

Table 1 presents the baseline characteristics of construction workers in the 
intervention and control group. No significant differences regarding age, 
gender, profession, and the outcome measures were found between the 
two groups. However, construction workers in the intervention group were 
higher educated compared to the construction workers in the control group. 
After 12 months, the loss-to-follow-up was 24% in the control group and 
30% in the intervention group. The main reasons for loss-to-follow-up were 
that construction workers were on sick leave during the measurements, the 
contract of construction workers was (un)voluntary ended, and workers were 
discharged from the company due to the economic crisis. In addition, non-
completers were higher educated than completers.

Intervention effects
The means for social support at work, work engagement, physical workload, 
and need for recovery in the intervention and control group at baseline, 
and at three, six and 12 months follow-up are shown in table 2 and table 3. 
Additionally, the overall effect of the intervention, and the effect at three, six, 
and 12 months are presented.

No significant intervention effects were found for work engagement and the 
accompanying subscales (i.e. vigour, dedication, and absorption) at three, six 
and 12 months. Moreover, the intervention did not result in significant effects 
on social support at work, neither on social support from colleagues nor on 
social support from the supervisor. Regarding physical workload, a significant 
intervention effect was found at 6 months follow-up (β 0.18, 95% CI 0.01; 
0.34). This effect indicates that construction workers in the intervention 
group experienced a slightly higher physical workload at 6 months follow-up 
compared to the construction workers in the control group. Additionally, no 
overall effect or an effect at any of the time measurements was found for need 
for recovery. No significant interactions were found for work-related outcomes 
with age or educational level, indicating that effect modification did not occur.
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Control
group

Intervention
group

mean (SD) mean (SD) β (95% CI)‡

Social support at work1

Overall social support (range 8-32)
Baseline 24.0 (3.4) 24.3 (2.5)
3-months 24.2 (3.1) 24.2 (2.5)  0.02 (-0.61 0.65)
6-months 24.2 (3.2) 25.5 (2.5)  0.25 (-0.40 0.90)
12-months 24.0 (2.9) 23.9 (2.5) -0.20 (-0.56 0.45)
overall effect  0.03 (-0.39 0.46)
Co-worker support (range 4-16)
Baseline 12.2 (1.7) 12.4 (1.4)
3-months 12.3 (1.5) 12.3 (1.2) -0.02 (-0.33  0.30)
6-months 12.3 (1.6) 12.3 (1.4)  0.03 (-0.29  0.35)
12-months 12.2 (1.4) 12.2 (1.3) -0.02 (-0.35  0.30)
overall effect  0.00 (-0.21  0.20)
Supervisor support (range 4-16)
Baseline 11.8 (2.0) 12.0 (1.7)
3-months 11.9 (1.9) 11.9 (1.6)  0.07 (-0.34  0.48)
6-months 11.8 (2.0) 12.1 (1.7)  0.27 (-0.15  0.69)
12-months 11.7 (1.8) 11.7 (1.7) -0.09 (-0.51  0.33)
overall effect  0.09 (-0.18  0.36)

Work Engagement1

Work engagement (range 1-6)
Baseline 4.3 (0.8) 4.3 (0.8)
3-months 4.4 (0.8) 4.2 (0.7) -0.06 (-0.22   0.11)
6-months 4.2 (0.9) 4.3 (0.8)  0.02 (-0.15   0.19)
12-months 4.2 (0.9) 4.3 (0.8)  0.10 (-0.07   0.27)
overall effect  0.02 (-0.12   0.15)
Subscale vigour (range 1-6)
Baseline 4.3 (0.8) 4.4 (0.8)
3-months 4.4 (0.8) 4.3 (0.7) -0.04 (-0.21  0.13)
6-months 4.2 (0.8) 4.3 (0.8)  0.06 (-0.12  0.24)
12-months 4.3 (0.9) 4.4 (0.8)  0.04 (-0.14  0.22)
overall effect  0.02 (-0.19  0.15)
Subscale absorption (range 1-6)
Baseline 4.1 (1.0) 4.0 (1.0)
3-months 4.1 (1.0) 3.8 (1.0) -0.18 (-0.38  0.02)
6-months 4.1 (1.1) 4.0 (1.0) -0.07 (-2.00  0.52)
12-months 3.9 (1.1) 4.0 (1.0) -0.01 (-0.22  0.19)
overall effect -0.09 (-1.64  1.46)
Subscale dedication (range 1-6)
Baseline 4.6 (0.9) 4.6 (0.9)
3-months 4.6 (0.9) 4.5 (0.8) -0.01  (-0.32  0.04)
6-months 4.5 (1.0) 4.5 (0.9)  0.02  (-0.15  0.19)
12-months 4.3 (1.0) 4.5 (0.9)  0.22  (-1.67  2.10)
overall effect  0.07 (-0.08  0.22)

Table 2. Intervention effects on social support at work, work engagement, and physical 
  workload between the intervention and control group after three, six and 
  12 months of follow-up
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Implementation of the intervention
The effect sizes were not influenced by the number of followed training 
session of the workers in the intervention group. Moreover, the effectiveness 
of the intervention on the outcomes did generally not differ between medium 
and large companies, between companies with a low, medium, and high 
engagement of the top-management towards the programme, between 
companies with and without discharged workers, and between companies 
that started the intervention in 2008 compared to those that started the 
intervention on 2009.

‡ Adjusted model corrected for age and education; 1 An odds ratio (OR) above 1 indicates that 
workers in the intervention group had on average a higher need for recovery compared to the 
control group.

Table 2. Intervention effects on social support at work, work engagement, and physical 
  workload between the intervention and control group after three, six and 
  12 months of follow-up (continued)

Control
group

Intervention
group

mean (SD) mean (SD) β (95% CI)‡

Physical workload1

Baseline 2.6 (0.8) 2.6 (0.8)
3-months 2.7 (0.8) 2.8 (0.8) 0.09 (-0.08 0.24)
6-months 2.5 (0.7) 2.7 (0.9) 0.18 ( 0.01 0.34)*
12-months 2.5 (0.8) 2.6 (0.8) 0.04 (-0.13 0.21)
overall effect 0.10 (-0.02 0.21)

‡ Adjusted model corrected for age and education; 1 a positive βèta (β) means a higher work engage-
ment (including vigour, absorption and dedication), higher social support (including co-worker 
and supervisor support), and higher physical workload in the intervention group compared to 
the control group.* p<0.05

Table 3. Intervention effects on need for recovery between the intervention and 
  control group after three, six and 12 months of follow-up

Control
group

Intervention
group

% % OR (95% CI) ‡

Elevated need for recovery1

Baseline 24 % 26 %
3-months 26 % 31 % 1.50  (0.66  3.41)
6-months 25 % 26 % 1.15  (0.48  2.79)
12-months 27 % 26 % 0.88  (0.37  2.11)
overall effect 1.17  (0.66  2.07)
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Discussion

The present study showed that the prevention programme among construction 
workers was not effective in improving social support at work and work 
engagement, nor in reducing physical workload and need for recovery. At 
6 months follow-up, the control group reported a small but statistically 
significant reduction of physical workload.

This study is the first prospective controlled trial aimed to support sustainable 
employability in the construction industry by means of an intervention 
consisting of a physical component and mental component. A balance 
between good health and work was suggested as important to support 
sustainable employability during the development of the programme9, as 
well as by previous studies4-6. Until now, most health promotion programmes 
in the construction industry have focused on either improving the health of 
construction workers by means of a lifestyle programme23,24, or on decreasing 
the work demands by means of ergonomic measures25.

Both the intervention and control group did not show any significant 
differences for social support at work and work engagement. Despite the fact 
that psychosocial factors have been recognised as factors associated with 
musculoskeletal symptoms26,27 and short-term sickness absence27, intervention 
studies among blue-collar workers did not focus on the psychosocial aspects 
of work yet. Regarding physical workload, the present study showed no overall 
intervention effect. However, the intervention group reported a significant 
higher physical workload at 6 months follow-up. It should be noticed that 
this adverse effect in absolute numbers was very small. A previous review 
recommended that an education programme or involvement of workers 
combined with ergonomic measures might be more promising to reduce 
workload.28 Also, no intervention effect was found on decreasing the elevated 
need for recovery among the construction workers.

Strengths of the study include the cluster RCT design, and the high 
participation rate among the workers. Although participation of blue-collar 
workers in intervention studies is usually low29, 84% of the construction 
workers approached in the present study was willing to participate in the 
intervention. These strengths improve the generalizability of the study 
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findings towards workers in the construction industry. Randomisation at 
department level is another strength that minimised possible contamination 
between the construction workers from the intervention group and control 
group. Avoiding contamination is especially important in this industry where 
workers are working at worksites that are temporary and mobile.

Some methodological considerations deserve attention as well. First, the 
study design was two-armed (control versus intervention), which does not 
allow a separate evaluation of the individual components of the prevention 
programme. As a consequence, the (in-)effectiveness of the programme 
can only be attributed to the entire programme. Second, the sample size 
calculation was based on a change in health status. The sample size might 
therefore be too small to detect a significant change in outcomes measures. To 
illustrate, another study calculated that almost 250 workers were needed in 
each group to find an effect on work engagement.30 However, while providing 
sufficient statistical power would have diminished the confidence intervals, 
these smaller confidence intervals would still not have led to statistically 
significant intervention effects as the mean scores between the intervention 
and control group are quite similar for most outcomes (Table 2 and Table 3). 
Third, data were obtained solely from questionnaires. As a result, all data 
were self-reported, inducing a potential risk of bias due to socially desirable 
answers. Fourth, participation in the programme was voluntary, and bias 
due to non-response could therefore not be ruled out in intervention studies. 
However, the participation of workers was very high (84%), indicating that 
selection bias due to non-response was minimal in the current study. Fifth, 
the loss-to-follow-up was higher than expected due to the economic crisis 
and health-related absenteeism of the workers. As a consequence of the 
economic recession, one company was forced to lay-off workers, and to offer 
the remaining workers a temporary part-time job during the intervention 
programme. Participants who were lost-to-follow up were higher educated. 
However, as no other differences between completers and non-completers 
were found, we assume the bias due to selective loss-to-follow-up was limited.

Based on the results obtained from the present RCT, it can be concluded that 
no intervention effects on any of the outcomes were found. Possible reasons 
for ineffectiveness can be distinguished into programme failure and theory 
failure.31 Programme failure indicates that a poorly implemented intervention 
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resulted in no improvement on the study outcomes. Theory failure implicates 
that an intervention has been perfectly implemented, but did not lead to 
improvement on the study outcomes. Both types of failure have taken place in 
the present study.

Some clear signs of programme failure were detected in the intervention. 
First, the effectiveness might be dimmed by the moderate compliance. 
Although the training sessions were incorporated into the existing health and 
safety programme of the Dutch construction industry, 39% of the construction 
workers followed less than three training sessions. In addition, construction 
workers who followed the training sessions of the physical therapist were 
satisfied about the personal contact and individual advices. However, their 
opinion about the training sessions of the empowerment trainer varied. 
This might be explained by the fact that the empowerment training sessions 
aimed to change work on an organization level, which was new for both 
supervisors and workers. The moderate compliance and lower satisfaction 
towards the training session of the empowerment trainer might have dimmed 
the effectiveness of the intervention. However, the per-protocol analyses on 
the number of training sessions showed no differences between workers 
with low or high compliance. Additionally, the Rest Break Tool was filled in 
by less than half of the construction workers.11 Therefore, it is plausible that 
outcomes closely related to the Rest-Break tool such as need for recovery 
showed no differences between the intervention and control group. Second, 
the intervention could be less effective because the rationale behind the 
intervention was not perfectly implemented by the trainers.11 For instance, 
the physical therapist did not deliver all training sessions individually, and the 
empowerment trainer did not always involve the supervisor in the training 
sessions. Third, the intervention could be less effective due to the economic 
climate. During the worldwide crisis, companies and their workers might feel 
obliged to only focus on activities that are obviously and directly contributing 
to the productivity at the worksites, and not on prevention programmes. 
Moreover, construction workers may not have entirely committed themselves 
to the prevention programme if they face the fear of losing their jobs at the 
same time.32
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Although the lack of effect can be caused by programme failure, the question 
arises whether the intervention would be effective if the compliance was 
optimal, and all trainers delivered the training as intended. Because no 
improvements on the outcomes were detected at all, it is plausible that the 
rationale behind the intervention is not entirely correct. First, construction 
workers showed low interest in the application of this tool as they experienced 
difficulties filling in their weekly status of fatigue, and they mentioned 
that the advice was not always feasible in daily practices. As frequency and 
duration of rest breaks are recorded in policies at worksite or company 
level, involvement of supervisors and middle-management is essential to 
take additional rest breaks, and consequently reduce fatigue. Second, the 
construction workers in the present study mentioned that involvement of the 
supervisors and management could be valuable in the empowerment training 
sessions as well.11 In addition to the rest breaks, achieving a change in topics 
such as more communication at the worksite, and asking for assistance lies 
not only within the power of the workers, but relies also on the decision of 
supervisor and middle-management (e.g., organizational level). Therefore, a 
more shared responsibility between construction workers, supervisors and 
middle-management is needed to integrate social support, work engagement 
and rest breaks more deeply in the work culture of the companies. Although 
the supervisors were invited to attend the empowerment training sessions, 
they were mostly not attending these meetings. In addition to the involvement 
of supervisors and middle-management, a change in topics as described in the 
empowerment sessions was also difficult to achieve at the worksite because 
of the economic recession. For instance, workers might have been hindered 
to take additional rest breaks at a time when job security was threatened by 
the economic recession, whereas supervisors might have been less willing to 
accept the additional rest breaks during these times.

In conclusion, the prevention programme was not effective with regard 
to work engagement, social support at work, physical jobs demands, and 
need for recovery. Moreover, the effectiveness of the intervention was not 
influenced by number of training sessions followed, company size, economic 
recession, engagement of the top-management towards the programme, and 
intervention year.
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