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Context
In industrialized working populations, 
musculoskeletal disorders and mental 
health problems constitute two of the most 
common, costly and debilitating health 
problems (Daveluy et al. 2000; Honkonen 
et al. 2007; Järvisalo et al. 2005; National 
Institute of Mental Health 2008; National 
Research Council and Institute of Medicine 
2001; Sanderson and Andrews 2006). 
Musculoskeletal disorders, including arthri-
tis, constitute the most common chronic 
condition (Lawrence et al. 1998) and one 
of the leading causes of activity limitations 
(National Center for Health Statistics 2007). 
Musculoskeletal disorders and mental health 

problems have reached alarming prevalence 
and constitute the two main motives of 
work absence for a certified medical condi-
tion, causing considerable loss of productiv-
ity for employers (Bourbonnais et al. 2005; 
Karttunen 1995; Niedhammer et al. 1998; 
Vézina et al. 2006; Vinet 2004).

Many adults in industrialized countries 
spend over half of their waking time at work 
(Bureau of Labor Statistics 2009; Parent-
Thirion et al. 2007). Recent changes in the 
labour market conditions, such as increased 
competitiveness and workload and decreased 
job security, contribute to an increase in the 
prevalence of adverse psychosocial work 
factors (Aronsson 1999; Parent-Thirion et 

Abstract

Organizations are facing ever-stiffer competition in the current globalized economy, 
and employees are consequently being exposed to increasingly adverse psychosocial 
work factors. Psychosocial work factors, also called psychosocial stressors, refer to all 
organizational factors and interpersonal relationships in the workplace that may 
affect workers’ health. Two well-defined and internationally recognized theoretical 
models are used to assess these factors: the Karasek demand-latitude-support model 
and the Siegrist effort-reward imbalance model. The Karasek and Siegrist models 
reflect specific components of the work environment for which there is empirical 
evidence of a deleterious effect on health. Preventive interventions targeting these 
factors are conducted in workplaces. However, few studies have rigorously docu-
mented these interventions and their effectiveness in reducing adverse work factors 
and improving health outcomes. Most previous intervention studies were limited by 
(1) a short follow-up that may not have provided sufficient time for effects to appear, 
(2) small sample sizes (N ≤ 100) that limited the statistical power and the possibility 
of detecting results and (3) rare assessment of the Siegrist model.

The current paper presents the overall design and the main results of an inter-
vention study on psychosocial work factors and related mental health and muscu-
loskeletal outcomes. The study integrated (1) a development phase that aimed at 
identifying the changes needed to reduce psychosocial factors in the target population 
and the best ways to bring about these changes, (2) an implementation phase that 
systematically documented how the intervention was carried out and (3) an effec-
tiveness phase that evaluated whether the intervention was successful in reducing 
adverse psychosocial work factors and health problems. In addition, the study used 
repeated measurements of psychosocial work factors and health indicators at baseline 
and six and 30 months post-intervention to assess short- and medium-term effects 
of the intervention.
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al. 2007; Statistics Canada 2005). These 
adverse psychosocial factors have been 
shown to contribute to the development of 
chronic health problems (Belkic, Landsbergis, 
Schnall, and Baker, 2004; Bongers et al. 2006; 
Stansfeld and Candy 2006). 

Two major theoretical models are used 
to assess the impact of psychosocial work 
factors on health: the Karasek job strain 
model (Karasek 1979) (Figure 1) and the 
Siegrist effort-reward imbalance (ERI) model 
(Siegrist 1996) (Figure 2). The two-dimen-
sional Karasek job strain model suggests that 
workers simultaneously experiencing high 
psychological demands (PD) and low deci-
sion latitude (DL) are more likely to develop 
stress-related health problems (Karasek 1979). 
PD refer to an excessive workload, very hard 
or very fast work, task interruption, intense 
concentration and conflicting demands. DL 
is a combination of skill discretion (learning 
new things, opportunities to develop skills, 
creativity, variety of activities, non-repetitive 
work) and decision authority (taking part in 
decisions affecting oneself, making one’s own 
decisions, having a say on the job and having 
freedom as to how the work is accomplished). 
Poor social support (SS), as indicated by a lack 
of help and co-operation from supervisors 
and co-workers, was introduced by Johnson 
et al. (1989) as a third component of the job 

strain model. The Siegrist ERI model (1996) 
proposes that extrinsic efforts (e.g., constant 
time pressure, many interruptions and distur-
bances, lot of responsibility, pressure to work 
overtime) should be rewarded in various ways: 
income, respect and esteem and occupational 
status control (job security, promotion pros-
pects and unforced job change). Workers 
are in a state of detrimental imbalance when 
high extrinsic efforts are accompanied by 
low rewards and are thus more susceptible to 
health problems.

Figure 1. Karasek’s job strain model
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Source: Adapted from Karasek and Theorell (1990).

Several preventive interventions aimed 
at reducing the psychosocial work factors of 
the Karasek and Siegrist models have been 

Figure 2. Siegrist’s effort-reward imbalance model

High effort

Low reward
• Constant time pressure
• Lot of responsibility
• Pressure to work overtime
• Many interruptions and disturbances

• Job security
• Promotion prospects
• Unforced job change

Source: Adapted from Weyers et al. (2006).



HealthcarePapers Vol. 11 Special Issue

50

conducted in workplaces and reported in the 
literature (Bambra et al. 2007; Egan et al. 2007). 
However, few studies have rigorously evaluated 
the effectiveness of such interventions in reduc-
ing psychosocial work factors and improving 
health outcomes (Bambra et al. 2007; Egan et 
al. 2007; Semmer 2006). Three main limitations 
of these studies have been observed:

1.	�Follow-up time was not long enough to 
allow the effects of the intervention to 
occur. Indeed, most recent studies evalu-
ated the effects on health outcomes one 
year or less after the implementation of the 
intervention (Anderzen and Arnetz 2005; 
Berkhout et al. 2004; Bond and Bunce 
2001; Bourbonnais et al. 2006; Eklof and 
Hagberg 2006; Fredriksson et al. 2001; 
Jackson and Mallarky 2000; Kawakami et 
al. 2005; Michie et al. 2004; Mikkelsen and 
Gundersen 2003; Mikkelsen et al. 2000; 
Park et al. 2004; Parker 2003; Ryan et al. 
2005; Sluiter et al. 2005; Theorell et al. 
2001; Wahlstedt et al. 2000). An appro-
priate follow-up requires that sufficient 
time elapse since the implementation of 
the intervention to produce a meaningful 
decrease in adverse work factors and conse-
quent improvement in health outcomes. 
While a reduction of adverse work factors 
could occur over some months, related 
improvements in health outcomes will take 
longer. However, little is known on these 
time-related issues.

2.	�A number of previous studies had small 
intervention groups, that is, 100 or fewer 
workers, which limited the statistical power 
and the possibility of detecting differences 
in outcomes between intervention groups 
(Bond and Bunce 2001; Bourbonnais et al. 
2006; Fredriksson et al. 2001; Kauffeld et 
al. 2004; Kawakami et al. 2005; Mikkelsen 
and Gundersen 2003; Sluiter et al. 2005; 
Wahlstedt et al. 2000). 

3.	�Only three studies assessed the psychosocial 
work factors defined in Siegrist’s model 
(Aust et al. 1997; Bourbonnais et al. 2006; 
Lavoie-Tremblay et al. 2004). 

A three-phase framework was proposed 
by Goldenhar and colleagues (2001) to 
conduct rigorous intervention research. Each 
phase aims to answer complementary ques-
tions through corresponding quantitative and 
qualitative methods (Figure 3). The goal of 
the first phase, development, is to determine 
what theories apply to a specific situation, 
what changes are needed to improve the 
health of the targeted population and how can 
these changes be optimally implemented. The 
second phase, implementation, aims at system-
atically documenting how an intervention is 
carried out. The last phase, effectiveness, evalu-
ates whether the intervention was successful 
in reducing the prevalence of psychosocial 
work factors and health problems. Few inter-
vention studies on work organization and 
health have addressed these three phases. This 
paper presents the overall design and the main 
results of a study evaluating an intervention 
that aimed at reducing four well-documented 
psychosocial work factors (high PD, low DL, 
low SS and low reward) and their effects on 
two health indicators (psychological distress 
and musculoskeletal symptoms) using the 
three-phase framework. 

Research Design

The research design of the current study has 
been described elsewhere (Brisson et al. 2006). 
Most parts of this section are adapted from 
the previous paper.

Study Population

The participating organization employed, at 
baseline, a total of 1,659 white-collar workers 
aged 18–65 years old, and was followed up for 
seven years (Brisson et al. 2001). At baseline, 
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a total of 1,330 workers (826 women and 
504 men) participated, representing 80.2% of 
all employees. More than half (53.6%) were 
40 years or older. They were generally well 
educated (40% had a university degree, and 
30% had a junior college degree). Their jobs 
encompassed the full range of white-collar 
positions, including senior and middle manag-
ers (5%), professionals (i.e., social worker, 
actuary, lawyer)  (38%) and technicians (i.e., 
indemnity agent, inspector, computer analyst) 
and office workers (i.e., telephonist, reception-
ist, secretary) (57%). Their main activities were 
planning and providing insurance services to 
the general population. The organization was 
structured in six branches according to differ-
ent functions (e.g., administration and finance, 
client services), which were further subdivided 
into 12 departments. Because the intervention 
targeted the entire organization, all employees 
were invited to participate in each measure-
ment time, even if they did not participate in 
the preceding measurement(s). Therefore, the 
intervention had a repeated cross-sectional 
design in which employees participated in 

zero, one, two or three data collections.
The participation rate and participant 

characteristics were similar at baseline and 
follow-ups. At the first follow-up, six months 
after the intervention, 1,723 employees (1,099 
women and 624 men) participated. At the 
second follow-up, 30 months after the inter-
vention, 1,569 employees (983 women and 
586 men) participated. 

Definition of the Intervention

In the current study, the intervention was 
conducted at the organizational level and 
was defined as all changes undertaken by 
the institution with the explicit goal (or the 
plausible consequence) of reducing psycho-
social work factors. In short, any objective 
organizational change introduced with the 
explicit goal (or the clear consequence) of 
improving the employees’ situation in one or 
more psychosocial work factor was considered 
part of the intervention. The implementa-
tion of the intervention was the institution’s 
responsibility and not that of the researchers. 
Decisions concerning changes were made 

Figure 3. Research phases and methods

PHASES 1. Development 2. Implementation 3. Effectiveness

• What theories apply?
• �What changes are 

needed?
• �What are the best ways 

to bring about changes?

• �What types of changes 
are needed?

• �How many workers are 
affected by the changes?

• �What is the actual 
degree of transformation 
achieved?

To what extent does the intervention 
reduce:
• adverse work organization factors and
• �psychological distress and 

musculoskeletal symptoms?

CORRESPONDING METHODS

Quantitative Prior risk evaluation Quasi-experimental study, pre-test/post-
test design, control group, five years 

Qualitative • �Focus groups with 
employees

• �Follow-up with managers 
and union representatives

• Intervention logbook
• �Focus groups with 

employees
• �Follow-up with 

managers and union 
representatives

Source: Phases adapted from Goldenhar et al. (2001).
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by the managers and were specific to each 
department. This intervention was there-
fore explicitly designed to include multiple 
components. This was necessary to address 
the multiple forms and aspects of adverse 
psychosocial work factors in a large workplace. 
Previous reviews of ergonomic interventions 
provide support for multiple-component 
interventions, which tend to produce more 
beneficial effects than single-component 
interventions (Karsh et al. 2001). A detailed 
content analysis of the current intervention 
will be presented elsewhere (Gilbert-Ouimet 
et al. in review). In brief, this analysis showed 
that DL and SS were the psychosocial factors 
that were acted upon most. Typical examples 
of changes implemented to improve these 
psychosocial factors were meetings on day-
to-day matters, employee consultations (via 
a survey, suggestion box etc.) and individual 
employee–manager meetings. There were also 
major changes, that is, changes that  
(1) reached a large percentage of employees in 
the department and (2) brought about a genu-
ine transformation in the work environment 
from the point of view of the key informants 
of the organization. Examples of these major 
changes are given in Table 1. Figure 4 presents 
the intervention period and the pre- and post-
intervention measurements. 

Data Collection and Variables

Data collection was conducted in the work-
place. Employees were contacted by phone 
and provided with information regarding the 
study. An appointment was scheduled with 
those who agreed to participate. All partici-
pants signed a consent form that provided 
information about the study; they were free to 
withdraw at any time. Each of them received 
a personal health report following data collec-
tion. Department results were presented 
following every phase of the study. The 
project was approved by the Research Ethics 
Committee of Laval University.

At baseline and the six- and 30-month 
post-interventions, participants completed 
a self-administered questionnaire on demo-
graphic characteristics, psychological distress, 
musculoskeletal symptoms, cardiovascular 
disease risk factors, characteristics of work 
environment and characteristics of social life 
Trained staff measured participants’ weight, 
height and waist circumference. 

PD, DL (measured with nine items each) 
and SS from colleagues and supervisor (meas-
ured with six and five items, respectively) 
were evaluated using the French version of 
the Karasek Job Content Questionnaire. The 
psychometric qualities of this version have 
been demonstrated (Larocque et al. 1998). 

Table 1. Examples of major changes reported by the key informants of the organization

Major Change Psychosocial Work Factor Potentially Improved

Slower implementation of a large project to prevent 
increased workload

Psychological demands

Increased workforce and long-term leave replacements Psychological demands

Organizational restructuring aimed at grouping teams to 
facilitate the use of expertise and to promote synergy

Psychological demands and social support

Promotion of career and skills development with 
conferences or training activities

Decision latitude

Improvement of management practices: consult, orient 
and coach

Psychological demands, decision latitude and social support
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PD and DL were dichotomized at the median 
that was observed in a random sample of all 
Quebec workers (Santé Québec 1989). Most 
previous studies of these factors have used 
a median cut-off (Belkic et al. 2004). The 
quadrant method (Karasek 1979) was used to 
assess the exposure to PD and DL (job strain, 
active, passive and low strain). Scores of SS 
were divided into tertiles.

Reward was evaluated using the French 
version of the 11 original items recommended 
by Siegrist (2003). These items were divided 
into three scales assessing esteem (five items), 
promotions and salary (four items) and job 
security (two items). The factorial validity 
and internal consistency of both the English 
and French versions have been demonstrated 
(Niedhammer 2002; Siegrist 2003). Effort 
was measured with two original items of the 
French version of the Siegrist questionnaire 
(“over the past few years, my job has become 
more and more demanding” and “I am regu-
larly forced to work overtime”) and with two 
proxies (“my tasks are often interrupted before 
they can be completed, requiring attention at 
a later time” and “I have enough time to do 
my work”) (Cronbach’s a = .69). The effort-
to-reward ratio was calculated and divided 
into tertiles (Niedhammer et al. 2000).

Psychological distress was evaluated 
with the Psychiatric Symptoms Index (PSI; 
Ilfeld 1976), a 14-item validated index that 
measures depression (six items), anxiety (four 
items), cognitive disturbances (two items) and 
anger (two items) during the previous week on 

a scale ranging from one (never) to four (very 
often) (Préville et al. 1992). The PSI-14 has 
shown good concomitant validity with four 
other indicators of mental health: consult-
ing a health professional for a mental health 
problem, being hospitalized for this type of 
problem, having suicidal thoughts or attempt-
ing suicide and consuming a psychotropic 
medication (Préville et al. 1992). A total score 
for psychological distress was calculated from 
the answers to the 14 items. Participants with 
a total score ≥26.19, which represents the 
lower limit of the highest quintile observed 
in a general population sample (Daveluy et 
al. 2000), were considered prevalent cases of 
psychological distress.

Musculoskeletal symptoms were evalu-
ated for three body regions: shoulder and 
neck, lower back and upper limbs. Upper 
limbs included symptoms at forearms, wrists 
and hands. A modified version of the Nordic 
questionnaire was used to measure muscu-
loskeletal symptoms (Kuorinka et al. 1987). 
Prevalent cases were defined by musculoskel-
etal pain, ache or discomfort in the past six 
months (answered by yes or no) with related 
functional limitations at work, at home or in 
leisure activities. Functional limitations were 
investigated by the following question: “Did 
you have to decrease your activities because 
of your musculoskeletal symptoms?” and were 
measured by a yes or no answer for each of the 
three activity categories. Pre-shaded manikins 
were used to help subjects identify the correct 
body region (Pope et al. 1997).

Figure 4. Intervention period and measurements

Measures M1 M2 M3

Intervention period

Years 1 2 3 4 5 6 7

M1 = measures taken before the intervention; M2 = first post-intervention measures, taken six months after the mid-point of the intervention; M3 = second 
post-intervention measures, taken 30 months after the mid-point of the intervention; --- = changes introduced after the intervention period.
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Statistical Analyses

Student t test and |2 analyses were used to 
compare baseline and follow-up characteristics 
among participants. Logistic regression models 
were performed to compare the intervention 
group and the reference populations at base-
line. Generalized estimating equations (GEEs) 
were used to assess pre-intervention and six- 
and 30-month post-intervention evaluations. 
GEEs constitute an appropriate statistical 
model for correlated repeated measures (Zeger 
and Liang 1986). Potential confounders were 
included as adjustment variables in the final 
model when they introduced a change of more 
than 10% in effect estimates. SAS 9.1 software 
(33) was used to perform all analyses.

The Intervention
Development Phase

Assessing the Prior Risk
In the current paper, specific results from one 
major department are presented to illustrate 
the development phase. This department 
(department A) was composed of 146 office 
employees (28 men and 118 women) whose 
work consisted of answering and follow-
ing-up client requests in accordance with 
pre-established rules. Although the sample 
results presented here are specific to depart-
ment A, the same methodology was used in 
the other departments.

The prior risk evaluation consisted in a 
systematic assessment of the prevalence of 
the four psychosocial work factors and of 
psychological distress. This assessment aimed 
at identifying which groups were at higher 
risk within the organization. However, there 
are unique challenges in prior risk evaluation. 
Research on chemical and physical hazards 
typically allows the specification of expo-
sure standards to control potential sources 
of illness. Comparable thresholds are not 
available for psychosocial work factors. It is 
therefore difficult to determine what levels of 

exposure to psychosocial work factors should 
be considered harmful and warrant prevention 
efforts. The approach used in this study draws 
on benchmarking practices to compare the 
psychosocial work environment in the study 
organization with two reference populations, 
thus providing a “barometer” of the extent of 
adverse psychosocial work factors within the 
organization. To this end, for each depart-
ment, the prevalences of psychosocial work 
factors and health indicators were compared 
with those of two external reference popula-
tions and with the prevalence of the organi-
zation’s other workers. In each department, 
psychosocial work factors whose prevalence 
were found to be greater than that observed in 
at least one of the reference populations were 
identified as targets for preventive interven-
tions. The first reference population was 
made up of 11,485 workers who constituted a 
representative sample of the general Quebec 
working population. The comparison with 
this population allowed us to determine if 
the prevalences of psychosocial factors and 
psychological distress were higher in the study 
population than in Quebec workers. The other 
reference population was composed of 5,879 
workers employed in 20 other white-collar 
institutions that participated in a cardiovas-
cular health follow-up study conducted by 
our team in 2001 (Brisson et al. 2000). These 
comparisons allowed us to determine if the 
prevalence figures of the psychosocial factors 
and psychological distress were greater than 
those of white-collar workers employed in 
comparable institutions. 

In department A, the prevalences of all 
four psychosocial work factors (high PD, low 
DL, low SS and low reward) and of psycho-
logical distress were significantly higher 
than in the reference populations (Figure 5). 
Specifically, the prevalence figures observed 
in department A for high PD, job strain and 
effort-reward imbalance (89.3%, 48.4% and 
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57.1%, respectively) were more than twice as 
high as those observed in at least one of the 
reference populations. The prevalence of low 
reward was also high (66% compared with 
approximately 48% in the reference popula-
tions). Psychological distress was higher in 
department A (36.5%) than in the rest of the 
organization (32.7%) and the other reference 
populations (23%).

Conducting Focus Groups and Nominal 
Group Technique with Employees
During the development phase, focus groups 
were held in each branch or department 
targeted for intervention in order to obtain 
a more in-depth understanding of the main 
problems identified through the prior risk 
evaluation. Each focus group was led by 

two investigators and composed of eight to 
14 workers who had accepted the invita-
tion to participate. For the first meeting, the 
discussion was taped and subsequently tran-
scribed verbatim. A detailed content analysis 
(L’Écuyer 1987, 1990) was performed to iden-
tify themes and subthemes expressed by the 
participants and related to psychosocial work 
factors. A report was produced and validated 
by the participants in a second meeting. 

The goal of a third focus group meeting, 
involving the same participants, was to estab-
lish five priorities for intervention using the 
nominal group technique (Ouellet 1987). It is 
important to note that these priorities sought 
to solve problems identified during the prior 
risk evaluation by all employees of each depart-
ment. This technique requires participants 

Figure 5. Prevalences of psychosocial work factors and psychological distress in depart-
ment A compared with reference populations (development phase)
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to answer one question individually before 
sharing their ideas with the group and building 
consensus on five priorities through a voting 
procedure. The question was, “What things 
should be changed to improve work organiza-
tion?” The priorities established were suggested 
to the managers, who then had to decide to 
implement them or not. These suggestions did 
not constitute an exhaustive list of all changes 
undertaken as part of the intervention.

In department A, 14 employees volun-
teered to participate in the three meetings. 
During the first two meetings, they confirmed 
that their work involved high PD and low 
reward. During the third meeting, they estab-
lished five priorities for action: (1) hire addi-
tional staff, (2) set up a floating team,  
(3) put a temporary hold on work organiza-
tion changes, (4) implement quality control 
and (5) consult employees about work organi-
zation changes. The first three priorities were 
related to PD and the last two to reward.

Implementation Phase

The implementation phase systematically 
documented how the intervention was carried 
out. The implementation of the interven-
tion was monitored primarily with qualita-
tive research tools: an intervention logbook 
and focus groups with employees. As with 
the development phase, specific results from 
department A are presented to illustrate the 
implementation phase.

Tracking the Intervention through Logbooks
A professional was appointed as key inform-
ant by the head manager in every department 
targeted for intervention. The key inform-
ant’s role was to keep a logbook providing a 
detailed record of every activity introduced 
in the workplace to improve the four psycho-
social work factors. A separate logbook was 
kept for each department. A member of the 
research team met with the key informant to 

provide detailed explanations on how to keep 
the logbook and to emphasize the importance 
of the task. The following information was 
recorded in the logbooks for each activity:  
(1) a description of the activity, (2) the goal 
(or problem targeted), (3) the administrative 
unit involved, (4) the date or period of the 
activity, (5) the number of employees involved, 
(6) the work organization factor(s) targeted 
and (7) the degree of improvement expected 
from the activity (weak, medium or strong).

The intervention logbooks were submit-
ted to the president of the organization as 
well as to the research team. In two depart-
ments, logbooks were also submitted to the 
local work organization committee, which was 
composed of union and management repre-
sentatives. Each logbook was updated twice. 
A qualitative analysis of the recorded activi-
ties provided a description of the nature and 
intensity of the changes implemented as part 
of the intervention. As a first step, the numer-
ous activities recorded in the logbooks were 
categorized into specific types of activities 
(e.g., training, restructuring, social events etc.). 
Focusing solely on frequency may be mislead-
ing, as certain activities may have a stronger 
impact than others. For this reason, the 
second step of the analysis consisted of iden-
tifying major changes in collaboration with 
the key informants of the organization. The 
intensity of the changes was assessed based 
on an evaluation of the number of employees 
exposed to the change and the actual degree of 
transformation achieved.

The department A logbook described 48 
activities that were implemented as part of 
the intervention. High PD and low reward 
were targeted by 35% and 54% of the activi-
ties, respectively. Table 2 shows the changes 
implemented in department A according to 
both the logbook and a fourth focus group 
(see below).
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Monitoring the Intervention through Focus 
Groups with Workers 
The implementation phase was also moni-
tored through a fourth focus group meeting 
conducted with the same participants. The 
aim of the meeting was to identify the changes 
introduced in the work organization during the 
intervention period and to determine whether 
or not those changes actually reduced adverse 
psychosocial work factors from the employees’ 
point of view. In addition, the meeting allowed 
researchers to assess the participants’ satis-
faction with the focus group process and its 
contribution to the intervention.

In department A, seven of the initial 14 
focus group participants were available for 
this last meeting, held after an 18-month 
intervention period (two declined to partici-
pate, two had left, one was ill and two were 
unavailable). Six main changes were identified 
and discussed by the participants (see Table 2, 
second column):

1.	�The increase in the workforce was assessed 
positively, but its effects were moderated by 
an ever-increasing workload. 

2.	�The arrival of support staff helped to 
decrease the workload, but this change was 
perceived as a temporary solution.

3.	�Organizational restructuring and changes in 
the management team were evaluated posi-
tively in terms of collaboration and manage-
ment concern for the employees’ needs.

4.	�New projects that had been implemented 
had pros and cons.

5.	Employee recognition had increased.
6.	�Compressed schedules were offered to 

employees but with no concomitant adjust-
ments to the workload; these schedules 
resulted in an increased work tempo. 

Reactions to the focus groups were gener-
ally positive: participants felt that they could 
express their views on organizational problems 
honestly, that their opinions were respected by 
the researchers and that confidentiality would 
be maintained. However, participants felt that 
feedback from management was lacking with 
regard to the focus group reports and which 
solutions were retained for intervention.

Effectiveness Phase

Comparing Pre- and Post-intervention 
Results
The last phase, effectiveness, measured the 
extent to which the intervention was success-
ful in improving psychosocial work factors 
and health outcomes. Baseline data used for 
the prior risk assessment constituted the pre-
intervention measure. As shown in Figure 4, 
the intervention period took place during the 
second and third years of the study. Post-
intervention measures were collected at six 
and 30 months after the mid-point of the 
intervention period. 

Results are presented here for the entire 

Table 2. Changes introduced in department A (implementation phase)

According to the Logbook According to the Fourth Focus Group

Decreased the workload by:
• increasing the workforce
• putting a hold on a major project

Conducted organizational restructuring 
Increased manager-employee communications
Implemented employee-recognition practices
Made employee health and well-being a priority

Increased workforce

Provided support staff

Conducted organizational restructuring and management changes

Implemented new projects

Increased employee recognition

Made new compressed schedules available 
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study population to present the global 
portrait. During the 30-month follow-up, the 
prevalence of three psychosocial work factors 
significantly decreased (Figure 6): high PD 
decreased from 50.1% to 45.4%, low co-worker 
SS dropped from 53.9% to 48.9% and low 
reward, as shown by a lack of respect and 
esteem, decreased from 36.1% to 30.9%. No 
significant changes were observed for low DL.

All health indicators improved signifi-
cantly during follow-up (Figure 7). The 
prevalence of high psychological distress 
(workers in the highest quintile of psychologi-
cal distress) decreased from 34.1% to 27.8%. 
As well, the prevalence of workers with low 
back symptoms or neck and shoulder symp-

toms decreased, respectively, from 58% to 52% 
and from 67.7% to 60.4%. For both health 
indicators, effects observed at six months were 
maintained 30 months after the intervention. 
For psychological distress, the effect was not 
only maintained but intensified at 30 months.

Discussion

The development phase set intervention 
targets through a quantitative prior risk 
assessment and focus group meetings with 
employees. In department A, the prior risk 
assessment showed that the prevalence of all 
four psychosocial work factors (high PD, low 
DL, low SS and low reward) was greater than 
in the reference populations. Focus groups 

Figure 6. Percentage of workers exposed to adverse psychosocial work factors at baseline 
and at follow-ups in the study population
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with employees confirmed that their work 
involved high PD and low reward. Five action 
priorities were established. Three of them 
were suggested to improve PD, and the other 
two to improve reward. 

The implementation phase documented 
the intervention with logbooks and assessed, 
through focus groups, whether or not the 
intervention was actually carried out and 
reached the employees (Kristensen 2005). 
The department A logbook described 48 
activities that were implemented as part of the 
intervention. High PD and low reward were 
targeted by 35% and 54% of the activities, 
respectively. During focus group with employ-
ees, six activities introduced in the workplace 
were discussed. Two of them were perceived 
as beneficial for reward. Two others were 

perceived as moderately beneficial (pros and 
cons) for PD, another as having a temporary 
positive effect and the last as detrimental.  

Results of the effectiveness phase were 
presented for the entire study population. 
These results showed an improvement in 
three of the four psychosocial work factors 
(high PD, low co-workers SS and low 
reward). These results are consistent with 
those of previous prospective intervention 
studies that observed an improvement in at 
least one psychosocial work factor (Anderzen 
and Arnetz 2005; Bourbonnais et al. 2006; 
Kauffeld et al. 2004; Logan and Ganster 2005; 
Mikkelsen and Gundersen 2003; Mikkelsen 
et al. 2000; Sluiter et al. 2005; Theorell et al. 
2001; Wahlstedt et al. 2000). It is noteworthy 
that, in our study, only the respect and esteem 

Figure 7. Prevalence of health indicators at baseline and at follow-ups in the study population
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dimension of reward improved. This result 
might be explained by the fact that the partici-
pating organization did not have much control 
over the other two dimensions of reward 
(income and occupational status control) since 
it must comply with strict rules imposed on all 
public organizations in Quebec.

Health indicators also improved. The prev-
alence of high psychological distress signifi-
cantly decreased. This result is consistent with 
those of four recent intervention studies. These 
studies observed short-term (12 months) 
effects (Bond and Bunce 2001; Mikkelsen 
and Gundersen 2003; Sluiter et al. 2005) 
or the start of a beneficial change process 
(Mikkelsen et al. 2000). However, two previ-
ous prospective studies observed an increase 
in emotional exhaustion after the intervention 
(Dahl-Jorgensen and Saksvik 2005; Ryan et 
al. 2005) and two others observed no effect 
(Kawakami et al. 2005; Logan and Ganster 
2005). The studies that observed no effect had 
small sample sizes, which limited the statistical 
power and the possibility of detecting impor-
tant differences between groups.

The effectiveness phase also showed that 
the prevalence of low back and neck and 
shoulder symptoms significantly decreased 
during follow-up. Only two other interven-
tion studies have measured musculoskel-
etal symptoms (Eklof and Hagberg 2006; 
Wahlstedt et al. 2000), and these observed no 
effect. These studies were limited by a short 
follow-up (one and six months), which might 
not have been long enough for the inter-

vention to produce a beneficial effect. The 
Wahlstedt et al. study (2000) was also limited 
by a small sample size (N = 82).

In terms of public health, the results of 
the effectiveness phase could be substan-
tial. Indeed, there is empirical evidence of a 
deleterious effect of the four adverse psycho-
social work factors targeted on mental health 
and musculoskeletal indicators (Bongers 
et al. 2006; Stansfeld and Candy 2006). 
Furthermore, simultaneous improvements of 
small magnitude on several psychosocial work 
factors could result in significant improve-
ments in health-related indicators. In this 
study, three of the four psychosocial factors 
simultaneous improved by about 5%. Likewise, 
the prevalence of three health indicators 
significantly improved by 6–7%, which means 
an improvement for approximately 100 work-
ers for each indicator in our study population.

It is also interesting to mention that, in 
industrialized working populations, muscu-
loskeletal symptoms and mental health 
problems are among the primary causes of 
work leave due to sickness (Bourbonnais 
et al. 2005; Karttunen 1995; Vézina et al. 
2006; Vinet 2004). Since a day of absence 
costs up to 1.5–2 times the day’s salary for 
the worker, a reduction in the prevalence of 
these health issues may have an important 
economic impact (Brun and Lamarche 2006). 
An upcoming paper will report the measured 
effect of the intervention on sickness leaves.

The current study had several strengths: 
(1) a rigorous design composed of three phases 
with a pre- and post-test evaluation; (2) the use 
of both qualitative and quantitative approaches; 
(3) high participation rates at baseline and at 
the six- and 30-month follow-ups, limiting 
the likelihood of selection bias; and (4) the use 
of validated instruments to assess psychoso-
cial work factors and health indicators. It also 
met two necessary conditions for a successful 

For psychological distress, the 
effect was not only maintained 
but intensified at 30 months.
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intervention study: the involvement of top and 
middle management and the use of employee 
knowledge and participation (Kompier and 
Kristensen 2000; Kompier et al. 1998).

There were other specific strengths regard-
ing each of the three phases. The develop-
ment phase allowed the gathering of crucial 
background information to characterize the 
problems and to target adverse psychosocial 
work factors. The results of this prior risk 
evaluation provided a sound basis for manag-
ers and union representatives to enhance their 
understanding of the nature and extent of the 
initial problems. A specific strength of the 
implementation phase consisted in its system-
atic noting of the activities introduced in the 
workplace in order to improve psychosocial 
work factors. It is noteworthy that this type 
of multiple-component intervention makes it 
more difficult to identify which intervention 
component(s) is responsible for the effects 
measured. However, systematic reviews of 
ergonomic studies evaluating biomechani-
cal and work organization interventions have 
shown that multiple-component interventions 
have greater effectiveness (Karsh et al. 2001; 
Silverstein and Clark 2004). The underlying 
mechanism is that psychosocial work factors 
take multiple forms in concrete work situa-
tions, and these multiple forms can only be 
tackled by making several appropriate changes 
in work situations (Denis et al. 2008; Karsh 
et al. 2001). In another paper (in prepara-
tion), a complete and thorough description 
and analysis of these components will be 
provided. This will help with interpreting the 
effectiveness evaluation. Another strength of 
the implementation phase involved provid-
ing managers with employee feedback on the 
implemented changes, feedback that could 
be used to further improve the intervention. 
A final study strength is that the effective-
ness phase made it possible to evaluate the 

short-term (six months) and medium-term (30 
months) impacts on psychosocial factors and 
health indicators.

Study limitations also have to be 
discussed. First, the intensity and duration of 
the intervention were not controlled by the 
researchers since decisions concerning the 
implementation of the changes were made by 
the managers. To outline the intensity of the 
intervention, key informants at the organiza-
tion identified major changes, taking into 
account the degree of transformation achieved 
and employee coverage. To assess the duration 
of the intervention, activities implemented 
were systematically documented in logbooks 
completed in each department. 

A second limitation might result from the 
presence of the researchers in the workplace, 
that is, the Hawthorne effect: were the benefi-
cial effects observed due to the intervention 
or to the researchers’ presence? The latter 
seems unlikely since the follow-up period 
continued for two years after the departure 
of the researchers from the workplace (after 
the formal intervention period). In addi-
tion, any Hawthorn effect that might have 
resulted from the data collection per se should 
have acted equally at all three measurements 
and, therefore, could not explain the changes 
observed over time.

Third, comparison with a control group is 
not available at this time. It is therefore diffi-
cult to establish whether the improvements 
observed were due to the intervention or to 
other causes. A comparison with a control 
group will be done by our study group in the 
near future. 

A fourth limitation might be related to the 
fact that both psychosocial work factors and 
health outcomes were self-assessed; this might 
have led to an overestimation of the association 
(Rothman et al. 2008). However, even when 
an objective measure of the work environment 
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has already been evaluated (Bosma et al. 1998), 
self-assessed measures seem more relevant 
since they rely on the person’s appraisal toward 
their work environment (Siegrist et al. 1996). 
Since health indicators were self-reported, it 
is possible that the prevalence figures were 
overestimated due to specific psychological 
traits or states of the respondents (e.g., nega-
tive affectivity) (Macleod et al. 2001; Watson 
and Pennebaker, 1989). However, this poten-
tial bias would have occurred at all measure-
ment times and thus could hardly explain a 
significant decrease after the intervention. In 
addition, the use of two health indicators and 
the observed decrease in both after the inter-
vention show consistent findings. There are 
also research findings that indicate that self-
assessed health is a better predictor of future 
health than are objective health measures (Idler 
and Benyamini 1997). Finally, ambulatory 
blood pressure, an objective health indicator 
evaluated in this population, also significantly 
decreased after the intervention (manuscript 
in preparation), providing further support for a 
true improvement of health indicators.

Fifth, the global effect of the interven-
tion could have been diluted by the different 
dynamics and changes that took place in each 
department. Comparisons between the differ-
ent departments would help with the inter-
pretation of results of the effectiveness phase. 
An upcoming paper will investigate this issue. 

Sixth, the improvement in musculoskeletal 
disorders prevalence might partly be due to a 
reduction of postural risk factors. Indeed, an 
ergonomic program was put in place during 
the course of the intervention. This program 
may have reduced postural risk factors such as 
bad posture and inappropriate position of the 
computer’s screen and keyboard. However, the 
human resources registrar reported that this 
program also improved social support.

Seventh, the extent to which the results of 
an intervention study can be generalized might 
be limited (Rose 1992). However, the fact that 
the intervention targeted four well-defined, 
theory-based psychosocial work factors, whose 
deleterious health effects have been shown in 
various work settings, favours generalization. 
Although solutions to improve psychosocial 
work factors may be specific to each work-
place, the process of problem identification 
and resolution as well as a rigorous evaluation 
of the intervention effects are exportable.

Finally, the qualitative approach made 
it possible to include the participants’ expe-
riences and their views concerning work 
organization and related changes. However, 
it might also have provided a somewhat-
biased perspective, representative of only those 
individuals who volunteered to participate. 
Nevertheless, the reliance on both qualitative 
and quantitative approaches provided different 
perspectives on the research and intervention, 
and helped to compensate for the limitations 
of any particular methodology.

Conclusion

The present intervention study was carried 
out in a public insurance organization and 
addressed the three recommended phases of 
an intervention research: development, imple-
mentation and effectiveness. For the develop-
ment and implementation phases, results were 
presented for a single department as an illus-
tration of the intervention process that took 

Simultaneous improvements 
of small magnitude on several 
psychosocial work factors 
could result in significant 
improvements in health-related 
indicators.
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place in all other departments. These results 
showed that the changes that were put into 
effect in this major department were generally 
consistent with the targeted action priori-
ties. For the effectiveness phase, results were 
presented for the entire organization. They 
showed that three psychosocial work factors 
significantly improved after the intervention 
(PD, co-worker SS and reward, as shown 
by respect and esteem). As well, two health 
indicators improved (prevalence of workers 
with low back or neck and shoulder symptoms 
and prevalence of high psychological distress). 
Short-term beneficial effects observed at six 
months were maintained at 30 months for 
both health indicators, and they were intensi-
fied for psychological distress. These results 
suggest that interventions aimed at reducing 
psychosocial work factors may lead to sizeable 
improvements in health indicators. 
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