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ABSTRACT
Objective This study assessed the long-term effects of
a workplace intervention aimed at reducing adverse
psychosocial work factors (psychological demands,
decision latitude, social support and effortereward
imbalance) and mental health problems among health
care professionals in an acute care hospital.
Methods A quasi-experimental design with a control
group was used. Pre-intervention (71% response rate)
and 3-year post-intervention measures (60% response
rate) were collected by telephone interviews with
validated instruments.
Results Three years after the intervention, all adverse
psychosocial factors except one were reduced in the
experimental group, and the improvement was
statistically significant for 5/9 factors: psychological
demands, effortereward imbalance, quality of work,
physical load and emotional demands. In addition, all
health indicators improved and 2/5 significantly:
work-related and personal burnout. In the control
hospital, three work factors improved significantly but
two deteriorated significantly: decision latitude and social
support. All health problem deteriorated, although not
significantly, in the control hospital. Moreover, 3 years
after the intervention, the mean of all adverse factors
except one (psychological demands) and all health
indicators was significantly more favourable in the
experimental than the control hospital, after adjusting for
pre-intervention measures.
Conclusion These results support the long-term
effectiveness of the intervention. The reduction in many
psychosocial factors in the experimental hospital may
have clinical significance since most health indicators
also improved in this hospital. These results support the
whole process of the intervention given that significant
improvements in psychosocial factors and health
problems were observed in the experimental hospital but
not in the control hospital.

Many studies have documented the effect of
adverse psychosocial work factors on the incidence
and prevalence of mental health problems.1e3

Karasek’s job demandecontrolesupport model4

and Siegrist’s effortereward imbalance model5

identify four psychosocial factors in the work
environment whose effects on physical and mental
health have been the most frequently docu-
mented2: high psychological demands, low decision
latitude, low social support from colleagues and
supervisors and effortereward imbalance.
However, few studies have evaluated the impact of
interventions aimed at reducing these adverse
psychosocial work factors and their mental health

effects. Available studies also have important limi-
tations.6 7 Nevertheless, recent systematic reviews
of organisational-level and task restructuring
interventions report a positive effect, on health, of
increased control8 and the combination of
decreased demands and increased control.9 These
reviews also highlight the lack of information
available on the implementation of interventions
and the need to fill that gap.8 9

This is the third of a series of papers on an
evaluative research intervention among healthcare
professionals. The first paper described the develop-
ment and implementation phases of a participatory
intervention aimed at reducing four theory-
grounded and empirically supported adverse
psychosocial work factors (high psychological
demands, low decision latitude, low social support
and low reward) and their mental health effects.10

Four steps were used to develop and implement an
intervention among healthcare professionals in an
acute care hospital: a prior risk evaluation, obser-
vation within the care units, interviews with key
informants and a participatory approach with an
intervention team. The second paper assessed the
effectiveness of the intervention 12 months after
initiation.11 It reported a reduction in several
adverse psychosocial factors in the experimental
group, whereas no such reduction was found in the
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7P4, Canada; renee.
bourbonnais@rea.ulaval.ca

Accepted 27 September 2010
Published Online First
23 November 2010

What this paper adds

< Many studies have documented the effect of
adverse psychosocial work factors on the
incidence of mental health problems.

< The few studies that have evaluated the impact
of interventions aimed at reducing adverse
psychosocial work factors and their mental
health effects have important limitations.

< The results of this study support the long-term
effectiveness of an intervention to reduce
adverse psychosocial work factors and mental
health problems.

< The reduction in many psychosocial factors in
the experimental hospital may have clinical
significance since most heath indicators also
improved in this hospital.

< The participatory process and the active role of
the members of the intervention team in the
identification of problems and solutions were
important and closely linked elements of the
intervention.
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control group. There was also a significant reduction in sleeping
problems and work-related burnout in the experimental hospital,
whereas although sleeping problems decreased, both client-
related and personal burnout increased in the control group. The
present paper focuses on the effectiveness of the intervention
3 years after initiation and the implementation of changes in the
hospital.

METHOD
Study design and population
This research used a before-and-after quasi-experimental design
with a control group. A participatory approach with an inter-
vention team, including healthcare professionals from three
targeted care units and other important stakeholders in the
experimental hospital, aimed to determine what changes should
be introduced to reduce adverse psychosocial work factors in
these specific care units and throughout the hospital, and the
best way to implement these changes. The intervention team
met eight times for 3 h each time over a 4-month period. The
intervention was defined as changes undertaken by the hospital
to reduce adverse psychosocial factors in the workplace. Solu-
tions proposed by the intervention team and adopted by the
nursing department as well as any other objective change
introduced with the explicit goal (or actual consequence) of
improving one of the four targeted psychosocial factors were
considered part of the intervention. The study population was
composed of all care-providing personnel in the experimental
(n¼674) and control hospitals (n¼894), both of which offer
general and specialised short-term care. The population included
all healthcare professionals in direct contact with patients
(nurses and beneficiary attendants). Those on sick leave for more
than 3 months and those working only 2 days per week or less
over the 3 months preceding the pre-intervention measurement
were excluded from the study.

Data compiled from the before and after intervention measures
(M0eM2/effectiveness phase)
Exposure to psychosocial factors in the workplace and the
health status of the healthcare professionals were measured in
both experimental and control hospitals, before (M0 in 2000)
and 3 years after the beginning of the intervention (M2 in 2004)
to evaluate their long-term effects. Both measures were collected
with the same validated instruments. The participants were
contacted at home by a firm specialised in telephone surveys and
informed of the study objectives and how they could contribute.
If they agreed to participate, a 30 min telephone interview was
conducted on the spot or at a later time agreed upon by the
participant. Neither the firm nor the telephone interviewers
knew which subjects were in the experimental or control
hospital. A research assistant regularly monitored the interviews
in real time throughout the M0 and M2 proceedings to verify
whether the questions were asked as instructed to limit
a potential bias from inter-interviewer variation and ensure the
quality of the compiled data.

Psychosocial work factors
Psychological demands (nine items), decision latitude (nine
items) and social support (eight items) were evaluated using
Karasek’s Job Content Questionnaire (JCQ).12 13 The validity of
the JCQ has been demonstrated.4 14 15 Reward at work was
measured by 11 items from Siegrist’s original instrument, for
which factorial validity and internal consistency have been
documented.5 16 17 Psychological demands were used as a proxy
for effort. The effortereward imbalance was defined as a ratio of

effort to reward greater than 1 as recommended by Siegrist.5 In
our study, internal consistency based on Cronbach’s a coefficient
was 0.71 for job decision latitude, 0.76 for psychological
demands, 0.81 for social support and 0.77 for reward. Because
they are important specific factors in the work of healthcare
professionals, three other work factors were considered and
measured in this study: emotional demands from the Nursing
Stress Scale,18 physical workload from the JCQ12 and a new
question on the quality of work.

Mental health
Psychological distress was measured with an abridged version
(14 items) of the validated Psychiatric Symptom Index (PSI),
which measures the frequency of symptoms of anxiety,
depression, aggressiveness and cognitive problems.19e21 Burnout
was measured using questions from the Copenhagen Burnout
Inventory,22 which measures personal burnout, work-related
burnout and client-related burnout. Sleeping problems were
measured using five questions from the Nottingham Health
Profile (NHP), an instrument used to estimate sleep disturbances
associated with insomnia.23 24 In our data, Cronbach’s a coeffi-
cients were 0.91 for the PSI, 0.88, 0.86 and 0.79 for personal
burnout, work-related burnout and client-related burnout,
respectively, and 0.78 for sleeping problems.

Data compiled to document changes (implementation phase)
The implementation phase of the intervention was concerned
with the means put in place to produce changes to the work
environment.25 These changes were documented through
extensive follow-up throughout the research period. They
included 56 suggestions proposed to the nursing department by
the intervention team in its final report in 2001, as well as any
change made in one or more units at the hospital independently
of the research which may have influenced the psychosocial
factors under study. Various solutions recommended by the
intervention team had already been applied at M1, but others
could only be implemented on a mid- or long-term basis.10 These
changes were thoroughly monitored through the minutes of
three intervention team meetings in 2002 and 16 follow-up
interviews with key informants in 2003e2004. These infor-
mants were nurses and beneficiary attendants, chief nurses of
the three experimental units, the nursing department coordi-
nator, and the heads of nurses’ and beneficiary attendants’
unions. They were chosen on the basis of their participation in
the intervention team or their position on the management
team, giving them access to information relevant to the research.
During each intervention team meeting, the minutes of the
preceding meeting were validated. The 16 interviews were taped
and then transcribed verbatim in full. Data were grouped chro-
nologically by intervention target, care unit and key informant.
All changes were classified by the intervention team according to
the main targeted factor (psychological demands (PD), decision
latitude (DL), support from supervisors (SSS) or from colleagues
(SSC), and reward (RW)), implementation date or period, and
personnel affected by the change (unit or hospital).

Data analysis
Implementation phase
All information was classified by an assistant and the chief
researcher into homogenous change categories, and then broken
down into seven major emerging themes associated with the
intervention context26: team work and team spirit, staffing
processes, work organisation, training, communication, ergo-
nomics and external context (outside the scope and independent
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of the research). The information was grouped according to
comments related to any of the three targeted units or the
hospital overall. Then the documents were synthesised and
depersonalised to outline key points and identify the impact of
the changes on care units. Since measurement of the effective-
ness of the intervention encompassed the entire hospital,
changes reported in this paper are mostly those affecting all care
units in the hospital. However, changes affecting only certain
units were also reported when they were likely to have on effect
on overall results.

Effectiveness phase
Statistical analyses were conducted using SAS.27 In all analyses,
the significance level was fixed at 0.05. We examined two groups
of dependent variables: psychosocial work factors and mental
health. We compared the two hospitals before the intervention
on both groups of variables using logistic regression analysis. We
thenmade two comparisons for each variable: (1) before and after
intra-group comparison and (2) post-intervention inter-group
comparison. For these analyses, only healthcare professionals
who responded to both interviews were included. Intra-group
comparisons consisted of comparing the means of dependent
variables before and after intervention within a single group (the
experimental or the control hospital). ANOVA with repeated
measures was conducted for each hospital.28 A 95% CI of the
difference in means between M0 and M2 was constructed, for
each hospital, to test whether the difference was statistically
different from zero. Analyses were also adjusted for age, but since
adjusting did not significantly change the crude effect measures
(>10%), only crude measures are presented. Post-intervention
inter-group comparisons consisted of an analysis of covariance
(ANCOVA)29 comparing the experimental to the control hospital
on the post-intervention measure for each dependent variable
controlling for the pre-intervention measure in each group.
Analyses were also adjusted for age and gender, but since
adjusting did not significantly change the effect measures from
the ANCOVA (>10%), only the measures adjusted for M0 are
presented.

RESULTS
Implementation phase
The results of this phase are given in table 1 which combines the
problems identified by the intervention team in the development
phase of the intervention and the solutions that were imple-
mented before the second post-intervention measure (M2).
These changes represent 80% of the recommended solutions
suggested by the intervention team to the nursing department.
The targeted problems and implemented solutions have been
classified under six themes: team work and team spirit, staffing
processes, work organisation, training, communication and
ergonomics.

A seventh theme of implemented changes concerns the
external context and some of the events that were independent
of the research but may have influenced the effectiveness of the
intervention.

Between the summer of 2002 and the second post-intervention
measure (M2), there was significant turnover among manage-
ment in the hospital, in the nursing department and in the care
units (SSSL). A new hospital director was appointed, the post of
director of the nursing department was not filled for over 1 year,
and a nursing coordinator of care and many chief nurses left the
hospital and were often replaced by temporary staff.

New epidemiological phenomena led to stressful situations.
The danger of nosocomial infections had a major impact both on

care provided and on healthcare professionals, who had to
implement extremely stringent measures (PD+). For example, in
2003, they had to manage outbreaks of methicillin-resistant
Staphylococcus aureus and some refused to provide care (SSCL).
New technologies required constant adjustment, with training,
adaptation and transfer of expertise (PD+ DL+). Hospital-
isation time was decreasing and patients were increasingly ill
with more pronounced health problems (PD+). In March 2004,
at the time of M2, the transfer of a unit to another hospital was
officially announced. All hospital staff members were affected,
because some positions were abolished and people feared being
bumped (RWL). In 2003e2004, the hospital was faced with
a serious budget deficit that had to be absorbed. This translated
into a drop in the number of positions, a decrease in occasional
beds and a reduction in the number of work hours which led to
difficulties recruiting nurses and beneficiary attendants because
the hospital was unable to guarantee work hours (RWL). The
difficulty in replacing or recruiting entailed extra hours for
regular personnel or the hiring of agency personnel not familiar
with the hospital (SSCL PD+). Given the client flow and
uncontrolled consumption of services during the summer,
planned bed reductions were not carried out due to a lack of
available staff away on holiday (PD+). Moreover, in the summer
of 2003, several beds were monopolised to reduce waiting lists in
orthopaedics (PD+).
A project to improve working conditions was implemented in

the hospital in the spring of 2001. Its purpose was to enhance
physical and psychological wellbeing and retain staff. Several
problems similar to those identified by the intervention team
were raised (RW+ SSS+). Another work reorganisation project
aimed at the optimal use of the skills of each staff member was
carried out in one care unit in 2001 (DL+ PD+).

Effectiveness phase
At baseline or the pre-intervention measurement (M0), 73% of
the 674 eligible subjects in the experimental hospital, and
69% of the 894 eligible subjects in the control hospital, partici-
pated. At the second post-intervention measurement (M2), the
response rate was 65% and 56%, respectively (figure 1). Partici-
pants and non-participants at M2 in each hospital were
compared on their baseline characteristics (at M0). There was no
significant difference between participants and non-participants
in each hospital or between the experimental and control
hospitals for gender, age, seniority, job status, occupation or
work schedule (data not shown). The female:male ratio of
eligible subjects at M0 was 4:1 and 5:1 in the experimental and
control hospitals, respectively, and the ratio of participants at
M2 was 5:1 in both hospitals.
In order to test further for a potential selection bias, the

means of participants and non-participants at M2 were also
compared according to psychosocial environment factors and
health status at M0. They were comparable for psychological
demands, decision latitude, co-worker support, psychological
distress and client, work and personal burnout in both the
experimental and control hospitals (table 2). However, the mean
of supervisor support was higher among the non-participants in
the control hospital, and the mean for rewards was lower for the
non-participants in the experimental hospital.
Table 3 shows changes in the mean score of each psychosocial

factor and each health problem between M0 and M2 in both
hospitals. In the experimental hospital, all psychosocial work
factors except social support improved and the improvement
was statistically significant for 5/9 factors: psychological
demands, effortereward imbalance, quality of work, and
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Table 1 Intervention targets and implemented solutions as a function of problem theme and psychosocial factors

Psycho-social factors Intervention targets Implemented solutions

Team work and team spirit

RW, SS 1. Lack of recognition and respect between nurses and BAs Team meetings were instituted in the three experimental units to discuss
problems and solutions, adapt the workload and manage conflict (PDL SSC+
SSS+).
Team meetings were often cancelled for lack of time and did not appear to have
been instituted in other hospital units (SSSL).
Orderly/nurse relations: following the intervention team work, a parity
committee on quality of life in the workplace reviewed the tasks of BAs,
specifying and limiting them (DL+ RW+ PDL SSS+).
Twinning and task rotation were organised between BAs and nurses in one unit
(SSC+).

SS 2. Negative comments harm the work climate

PD, S 3. Lack of mutual assistance

RW, SS 4. Nurses leave it to BAs to respond to patients’ bells

DL 5. BAs felt that their workload was too large

PD
PD
DL

6. BAs’ work overload necessitates nurses’ help
7. Chronic responsibility of heavy patients left to the same person
8. BAs’ perceive lack of control over their work; they feel

that they simply obey orders
RW, SS 9. Perceived inequalities in hierarchical status of night versus

evening versus day personnel
A reminder was sent to staff that they can switch work shifts for 15 days every
year (SSS+).
Meeting reports were made available to all (SSS+).

RW, SS
DL, PD
RW

10. When confronted with negative attitudes from physicians,
nurses come to doubt their own competence

11. Lack of cooperation from physicians, in particular when
woken up at night for medical advice

12. Unreasonable delays from physicians in answering calls
13. Physicians sometimes leave it to nurses to impart bad news
14. Nurses’ work is taken for granted by physicians

A recommendation was made by the intervention team to the chief nurses to
write a letter to the physicians addressing the issue of contentious relationships
between the nurses and physicians. Chief nurses preferred to tackle the problem
in an informal way, and organised meetings with groups of physicians who
worked in their specific department (one unit in particular) (DPL DL+ SSS+
SSC+ RW+).

DL 15. Nurses are uncomfortable with having to consult physicians
by phone for drug prescriptions

The problem associated with clinical decision-making in the absence of
a physician was reduced through preparation of permanent prescriptions and
care protocols allowing nurses more flexibility in their work (DL+ SSS+).

Staffing processes

Lack of stability of team units and unskilled personnel increase
the need for supervision by nurses:
16. Frequent replacements by unskilled staff
17. Trained personnel on recall list unavailable

Implementation of replacement self-management in each care unit in the autumn
of 2001 allowed unit heads to select replacements from among their regular unit
staff, thereby enhancing team stability (DP�).
Early in 2002, changes were made to the hiring process to mitigate delays in job
assignment and improve team stability (PD� RW+).
In the autumn of 2002, several nursing positions were created to replace
individuals on extended leave and enhance team stabilisation (PD-RW+).
Bumping first led to an exodus of experienced nurses who had to integrate and
support newly arrived nurses (SSC�).
However, this change had a positive outcome in the long-term on the stability of
care-provider teams.
In 2003e2004, to cover the hospital’s budget deficit, absent nurses in some
units were not replaced (PD+).
In some critical sectors of the hospital facing high-skill shortages, numbers of
beds were reduced and overtime imposed (PD+ DL�).

PD

PD
RW, DL

18. Long delays in filling positions
19. Last-minute information about job allocation

PD 20. Shortcomings in new staff training
21. Short probationary period

Extended probation period for young nurses was instituted and assistant nursing
heads trained to assess them (DL+).
Integration process for new staff was set up and included better guidance,
twinning and continuous training (SSS+).
During the summer, there were attempts to assign instructors to the three work
shifts in each care unit to provide clinical support for new nurses (SSS+, PD�).

PD, DL, RW 22. Frequent questions on drug use by young nurses A drugs and intravenous injection guide was provided (SSS+).

RW 23. Perceived inequity in job security status allocation Information was provided by head nurses (RW+).

Work organisation

PD 24. BAs leaving the unit for patient transportation causes
work overload for co-workers

25. Shortage of BAs when emergencies occur and during
nights and weekends

The creation of a stretcher-bearer service* for patient transportation within the
hospital in January 2002 was meant to allow BAs more time in the units.
However, proposed time allocations for the implementation of the service were
cut and people felt overwhelmed and unrecognised (PD+ RWL). Moreover,
units still lacked sufficient number of BAs, and on holidays there was no
stretcher-bearer service and BAs had to do the work (PD+).

PD, SS, RW 26. Weaker BAs have physical difficulties in accomplishing
certain tasks requiring physical strength

Training was made available (DL+ PDL).

RW 27. Unpaid overtime is often mandatory to ensure patient’s
well-being. Nurses feel guilty when work is unfinished

Support is provided on the three targeted units by the chief nurse who
encourages nurses to ‘learn to let go’ at the end of their shift and improves team
communication by regular team meetings (SSS+).

PD, DL, RW 28. Lack of time for ‘care’
29. Work is done quickly and under time pressure

Solutions to other time constraints leave more time for ‘caring’
(PD� DL+ RW+).
Mutual support and team work is encouraged (SSC+).

RW 30. Staff from one unit feel that their unit should be
recognised as ultra specialised

The unit was officially recognised as ultra specialised (RW+).

RW, DL 31. Caregivers feel that their suggestions are not considered Suggestions were put forward via the intervention team and also through an
outside project on quality of work life in the hospital which gave priority to the
three experimental care units (RW+ DL+).

Training

PD, DL 32. Nurses sometimes feel that excessive therapeutic
measures are taken. They must comply with certain
medical decisions counter to their values

Training on treatment motives is given when needed (PDL DL+).

Continued
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physical and emotional demands. All health indicators improved
and 2/5 significantly: work-related and personal burnout. A
decrease in one other health indicator (client-related burnout)
reached borderline significance (p<0.10). In the control hospital,
3/9 psychosocial work factors improved significantly: psycho-
logical demands, physical load and emotional demand. However,
social support from supervisors and total support deteriorated
significantly. Also, no health indicator improved significantly in
this hospital.

When the means of each psychosocial factor at M2 were
adjusted for the means at M0, except for emotional demand
which was similar in both hospitals, the mean of all factors at
M2 was more favourable in the experimental hospital (7/9
significantly so) (table 4). All health problems were also lower in
the experimental hospital, and the difference was statistically

significant for 3/5 of the health indicators (client, work and
personal burnout) and borderline for a fourth indicator,
psychological distress.

DISCUSSION
Summary of results and meaning
All adverse psychosocial work factors except one had improved
in the experimental hospital 3 years after the intervention and
the improvement was statistically significant for 5/9 factors:
psychological demands, effortereward imbalance, quality of
work, and physical and emotional demands. In addition, all
health indicators improved and 2/5 significantly: work-related
and personal burnout. At M2, the mean of all psychosocial
factors except for emotional demands, and all health indicators,
were more favourable in the experimental hospital than in the
control hospital. These results were more noteworthy than
those measured at M1 and may be due to the fact that more
changes had been implemented in the experimental hospital
3 years after the start of the intervention.
We sought to determine why social support from supervisors

did not improve in the experimental hospital. Considerable
turnover among chief nurses, and a new nursing coordinator and
head of the nursing department during the study period may
have influenced the report of social support at M2. Furthermore,
based on qualitative information collected during interviews
with the intervention team in three post-intervention meetings
and with key informants, it appears that high expectations
regarding the results of the intervention influenced attitudes
towards changes and especially so for the social support
dimension. Although many solutions proposed by the inter-
vention team were implemented (80% as reported in table 1),
other organisational changes also proposed by the intervention
team had not yet been implemented at M2.
Positive changes were observed 3 years after the start of the

intervention. It is difficult to identify which aspect of the

Table 1 Continued

Psycho-social factors Intervention targets Implemented solutions

RW, DL 33. Perceived inequity in access to training sessions
34. Evening- and night-shift care providers feel they receive

only a summary of training sessions

Annual training plans were made available for consultation and registration
(RW+).
Day-shift instructors give training sessions on evening- and night-shifts
(DL+ RW+).

PD 35. Training outside the unit during work hours causes
overload for co-workers

The training of care providers should be done on the unit, during shifts, by
a clinician.

SS, PD 36. Emotional difficulty of having to deal with death on a
regular basis

The hospital offers access to psychological support as needed (SSS+).
Training offered on palliative care (PD�).

Communication

SS 37. Communication problems from management to nurses
and nurses to management, as well as between teams and
work shifts throughout the hospital

There was a revision of information and communication systems, and work
meetings between teams and work shifts were planned (SSS+).

DL, RW 38. Misunderstanding of staffing process causes feelings of
not being consulted or respected

Consultation of nurses from all work shifts in the decision-making process was
improved (DL+ RW+).

PD, DL 39. Lack of communication about patients’ conditions due to
non-overlapping work schedules

Overlapping schedules were established in the three units targeted by the
intervention (PDL DL+).

PD, DL 40. Insufficient knowledge of patients by doctors requires
nurses’ assistance and disrupts their work

A clerk’s register was implemented (PDL DL+).

RW 41. Management of hours conversiony perceived as a barrier
to holy days and vacation

42. Misunderstanding by staff of holiday allocation

Better and continuous communication of information (oral and written) was
instituted (RW+).

PD 43. Vocabulary used varies within the hospital Documents to standardise vocabulary have been produced (PDL).

Ergonomics

PD 44. Lack of space at nurses’ work station
45. Unsafe and counter-productive disposal of televisions

in patients’ rooms and difficult access to patients’ bathroom

Ergonomic rearrangements made (PDL).

*The stretcher project will create a new job category of workers who will be responsible for patient transfers, leaving the BAs to carry on with their duties in their own units.
yA number of work hours is guaranteed to newly hired nurses and management of these hours may disturb the choice of vacation days for permanent personnel with longer tenure.
BA, beneficiary attendant; LD, decision latitude; PD, psychological demands; RW, reward; SS, social support; SSC, social support from colleagues; SSS, social support from supervisor.

Figure 1 Eligibility and participation.
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intervention was responsible for the outcomes observed. In fact,
even if the qualitative part of the study allowed to gather
detailed information on what changes were made, still the
design of the study was not experimental and as in most

intervention research, changes in the workplace were beyond the
researchers’ control. In addition, many changes related to the
economic context and management policies in the health
network, some of which are reported under the seventh theme in
the implementation phase results, affected both the experimental
and control hospitals during the study period. Although changes
were systematically followed up through interviews, it is
impossible to attribute with certainty the results (the outcomes)
to specific changes implemented in response to the intervention
team recommendations. Still, the results support the whole
process of the intervention given that significant improvements
in psychosocial factors and health problems were observed in the
experimental hospital but not in the control hospital.
Although the magnitude of the change in the mean between

M0 and M2 may not be important for each individual psycho-
social factor, this reduction in many of the targeted factors in
the experimental hospital may have clinical significance. This is
supported by the significant improvements observed in most
health indicators in this hospital. These results support the long-
term effectiveness of the intervention and are consistent with
other intervention research on organisational job factors and
stress-related emotional outcomes that showed shorter-term
effects (6, 12 or 24 months)11 30e34 or the start of a beneficial
change process.35 36 However, two prospective studies observed
increased emotional exhaustion after interventions.37 38 In the
first study, there is no explanation for the results but rather
a focus on the qualitative data which show how constraints
related to time and organisational practices impeded full
involvement of the employees during implementation of the
interventions. In the second study, the intervention mostly
targeted individuals rather than the organisation and there is no
evidence as to whether changes were implemented. Two others
studies observed no effect of intervention.39 40 These studies had
a small sample size which might have masked a potential effect
(lack of statistical power).

Strengths of the study
This study has several strengths which were not present in
many of the related studies. First, the development phase using
a prior risk evaluation, observation and interviews allowed us to

Table 3 Comparison of psychosocial work factors and health conditions (difference of meansz) between the pre-intervention measure (M0) and the
post-intervention measure (M2) in the experimental and control hospitals

Variablesx

Experimental hospital (n[248) Control hospital (n[240)

M0 mean (95% CI) SDx
Difference of means
between M0 and M2 (95% CI) M0 mean (95% CI) SDx

Difference of means
between M0 and M2 (95% CI)

Psychological demands (6e21) 12.5 (12.2 to 12.8) 4.0 �0.9 (�1.3 to �0.4)* 13.3 (13.0 to 13.7) 3.6 �0.5 (�0.9 to �0.0)*

Decision latitude (24e96) 69.9 (69.1 to 70.8) 9.8 0.3 (�0.9 to 1.4) 69.4 (68.5 to 70.2) 8.2 �0.8 (�2.0 to 0.3)

Supervisor support (4e16) 11.5 (11.2 to 11.7) 2.2 �0.2 (�0.6 to 0.1) 11.1 (10.9 to 11.4) 2.5 �0.6 (�1.0 to �0.2)*

Co-worker support (4e16) 12.5 (12.3 to 12.6) 1.6 0.0 (�0.2 to 0.3) 12.5 (12.3 to 12.6) 1.6 �0.1 (�0.3 to 0.1)

Total support (8e32) 24.0 (23.6 to 24.3) 3.2 �0.2 (�0.7 to 0.3) 23.6 (23.2 to 23.9) 3.3 �0.7 (�1.2 to �0.2)*

Reward (11e44) 30.8 (30.4 to 31.2) 4.2 0.5 (�0.1 to 1.0)y 30.2 (29.8 to 30.5) 4.3 �0.0 (�0.6 to 0.5)

Effortereward imbalance (0.25e4) 1.1 (1.1 to 1.1) 0.3 �0.1 (�0.1 to �0.0)* 1.2 (1.2 to 1.2) 0.3 �0.0 (�0.1 to 0.0)

Work quality (5e20) 12.2 (11.9 to 12.4) 2.2 0.6 (0.3 to 0.9)* 12.2 (12.0 to 12.4) 2.2 �0.1 (�0.4 to 0.2)

Physical demands (2e8) 5.6 (5.5 to 5.7) 1.5 �0.3 (�0.5 to �0.1)* 6.2 (6.1 to 6.3) 1.5 �0.2 (�0.4 to �0.1)*

Emotional demands (7e28) 17.2 (16.8 to 17.6) 3.7 �0.9 (�1.4 to �0.3)* 17.2 (16.8 to 17.6) 4.1 �1.0 (�1.5 to �0.5)*

Psychological distress (0e100) 21.9 (20.6 to 23.2) 16.4 �1.3 (�3.1 to 0.5) 21.6 (20.3 to 22.9) 14.9 0.8 (�1.1 to 2.7)

Sleeping problems (0e5) 1.1 (1.0 to 1.2) 1.5 �0.1 (�0.3 to 0.1) 1.1 (1.0 to 1.3) 1.4 �0.1 (�0.1 to 0.2)

Client-related burnout (0e100) 34.9 (33.5 to 36.3) 18.2 �1.9 (�3.9 to 0.1)y 36.3 (34.9 to 37.7) 18.4 1.5 (�0.6 to 3.5)

Work-related burnout (0e100) 48.2 (46.8 to 49.5) 19.3 �5.0 (�6.9 to �3.0)* 48.1 (46.7 to 49.5) 17.8 0.2 (�1.8 to 2.2)

Personal burnout (0e100) 43.3 (41.9 to 44.7) 18.4 �3.1 (�5.1 to �1.1)* 43.7 (42.2 to 45.1) 16.4 0.6 (�1.4 to 2.6)

*Statistically significant.
yBorderline significant (p <0.10).
zANOVA with repeated measures. A contrast was used to test for each hospital: H0: difference of means between M2 and M0¼0; H1: difference of means between M2 and M0s0.
xThe values in parentheses indicate the theoretical range of values for the total score of each variable.

Table 2 Comparison of participants and non-participants at M2
according to psychosocial work environment factors and psychological
health status at M0

Psychosocial factors

Experimental
hospital (n[492*)

Control hospital
(n[618*)

Mean at M0 (95% CI)y Mean at M0 (95% CI)

Psychological demands

Participants 12.5 (12.0 to 13.0) 13.3 (12.9 to 13.8)

Non-participants 12.6 (12.1 to 13.1) 12.8 (12.4 to 13.2)

Decision latitude

Participants 70.0 (68.8 to 71.2) 69.4 (68.2 to 70.5)

Non-participants 69.0 (67.9 to 70.2) 69.6 (68.7 to 70.6)

Supervisor support

Participants 11.5 (11.2 to 11.8) 11.1 (10.8 to 11.4)z
Non-participants 11.1 (10.8 to 11.4) 11.6 (11.4 to 11.9)z

Co-worker support

Participants 12.5 (12.3 to 12.7) 12.5 (12.2 to 12.7)

Non-participants 12.3 (12.1 to 12.5) 12.4 (12.2 to 12.6)

Reward

Participants 30.9 (30.3 to 31.4)z 30.2 (29.6 to 30.7)

Non-participants 29.9 (29.4 to 30.5)z 30.4 (29.9 to 30.8)

Psychological distress

Participants 21.9 (19.8 to 23.9) 21.5 (19.4 to 23.6)

Non-participants 22.6 (20.5 to 24.7) 21.4 (19.7 to 23.1)

Client burnout

Participants 35.0 (32.7 to 37.3) 36.3 (34.0 to 38.6)

Non-participants 35.3 (33.0 to 37.6) 35.1 (33.3 to 37.0)

Work burnout

Participants 48.2 (45.8 to 50.5) 48.1 (45.7 to 50.5)

Non-participants 47.6 (45.3 to 50.0) 48.9 (47.0 to 50.8)

Personal burnout

Participants 43.3 (41.1 to 45.5) 43.7 (41.5 to 45.9)

Non-participants 44.1 (41.8 to 46.3) 44.6 (42.8 to 46.4)

*Total number of subjects at M0 who were eligible for M2.
yANOVA on the comparison of means of participants and non-participants at M2 in each
hospital.
zSignificant differences between participants and non-participants.
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gather crucial background information to characterise the
problem and its setting, and the relevance of the intervention in
the experimental hospital. Second, both qualitative and quan-
titative methodology were used to document the three phases
of intervention. Third, this research was based on sound theo-
retical models; the intervention targeted four well-defined and
theory-grounded psychosocial job factors whose deleterious
effects on health have been demonstrated in various work
settings, and validated instruments were used to measure
them. Fourth, the study used a quasi-experimental design
with a comparable control group, a large number of subjects,
several outcome measures and a 3-year follow-up period. The
long-term evaluation of the effectiveness allowed a better
understanding of conditions for success, the lasting nature
of effects and the appropriation of the process by the worker.
Fifth, the participatory process relied, from the start, on
management and staff involvement, thereby ensuring the
application of recognised conditions for successful preventive
interventions.25 41

Limitations of the study
Some limitations of the study must also be mentioned. First, the
use of an experimental design with a randomised experimental
and control group was not feasible. The quasi-experimental
design that we chose was the best alternative and the two
participating hospitals were comparable. Second, changes in
both hospitals were beyond the researchers’ control, and it was
impossible to prevent organisational changes over the study
period which were not related to the research but could have
influenced the targeted psychosocial work factors. In fact, many
changes related to the economic context and management
policies in the health network, some of which are reported under
the seventh theme in the implementation phase results, affected
both the experimental and control hospitals during the study
period. Although changes were systematically followed up
through interviews, it is impossible to attribute with certainty
the results of the research (the outcomes) to specific changes

implemented in response to the intervention team recommen-
dations. Nevertheless, the whole process of the intervention
research produced significant improvements in many of the
targeted psychosocial factors and health problems in the exper-
imental hospital, and these improvements did not occur in the
control hospital. Third, the fact that the participatory inter-
vention process could only include representatives from three
care units in the hospital, made it difficult to determine the
extent to which other units’ problems were correctly identified
and the extent of the intervention within these other units. In
fact, the intervention was not limited to these three units,
because many of the recommended changes were applicable to
all care units and some of the changes adopted were imple-
mented throughout the entire hospital. Therefore, the effect
of the intervention was measured for the whole hospital.
Fourth, despite consultation and communication activities
inherent to the work of the intervention team, a problem was
identified in terms of the level of transmission of information in
one of the three targeted units, particularly during evening and
night shifts. Also, gaps were identified in the transmission of
information to healthcare personnel throughout the hospital of
the implemented changes following the work of the interven-
tion team.
The response rate was not optimal, and a selection bias may

have occurred if participants at baseline were not representative
of all eligible subjects. The description of participants at baseline
showed they were comparable to non-participants on several
characteristics. This limited the potential for selection bias.
Another potential selection bias could have been introduced if
participation at M2 were linked to changes in individual level of
work psychosocial factors, which are in turn linked to mental
health problems. However, a comparison between those who
remained in the study at M2 and those who dropped out
showed no significant difference in most of the psychosocial
work factors and health indicators measured before the inter-
vention, thus limiting the possibility of a selection bias by
attrition. A possible Hawthorne effect may have caused an
information bias, as employees in the experimental group knew
they were part of an intervention to reduce adverse psychosocial
work factors and their effects on health. This type of bias, which
is liable to occur when the post-intervention measure takes place
soon after the intervention, is less likely to occur in a long-term
evaluation more than 3 years after the end of intervention team
meetings. Therefore, a Hawthorne effect is unlikely to explain
the results.
In addition, an information bias could have occurred since the

work-related variables were actually based on self-reported
rather than objective measures. However, no objective measures
were available, and the perceived psychosocial factors are
possibly more important in the development of mental health
problems than objective factors that may not be perceived.42 In
addition, Semmer et al reported that in studies which address
this methodological issue, self-reports have been found to be
“better than is often assumed”.43

This study suggests a perspective for future interventions.
One of the six themes that emerged from the intervention team
work, team work and team spirit, could become an integrating
theme providing meaning to the group approach and empow-
erment by the milieu. Indeed, the team is a natural grouping
suited to appropriation of the intervention approach. Teamwork
on the identification of constraints and solutions would lead to
better communication and improved exchange between the
members. Head nurses would definitely have to play a leadership
role in the development of this empowerment.

Table 4 Comparison of psychosocial work factors and health problems
between the experimental and control hospitals (means of scores at
post-intervention (M2) adjusted for the pre-intervention measure (M0))z

Variables

Means (95% CI) at M2 adjusted for M0
in each hospital

p ValuezExperimental (n[248) Control (n[240)

Psychological demands 11.9 (11.5 to 12.3) 12.6 (12.2 to 13.0) 0.008*

Decision latitude 70.01 (69.1 to 71.1) 68.7 (67.7 to 69.7) 0.051*

Supervisor support 11.2 (10.9 to 11.5) 10.6 (10.3 to 10.9) 0.007*

Co-worker support 12.5 (12.3 to 12.7) 12.4 (12.2 to 12.6) 0.279

Total support 23.7 (23.3 to 24.1) 23.0 (22.6 to 23.4) 0.011*

Reward 31.2 (30.7 to 31.6) 30.2 (29.8 to 30.7) 0.003*

Effortereward imbalance 1.01 (1.0 to 1.1) 1.1 (1.1 to 1.2) <0.001*

Work quality 12.7 (12.4 to 12.9) 12.1 (11.9 to 12.3) 0.002*

Physical demands 5.5 (5.3 to 5.6) 5.8 (5.6 to 5.9) 0.006*

Emotional demands 16.5 (16.0 to 17.0) 16.3 (15.8 to 16.8) 0.525

Psychological distress 20.4 (18.9 to 22.0) 22.4 (20.8 to 23.9) 0.083y
Sleeping problems 1.0 (0.9 to 1.2) 1.2 (1.0 to 1.3) 0.169

Client-related burnout 33.4 (31.7 to 35.2) 37.4 (35.5 to 39.2) 0.003*

Work-related burnout 43.2 (41.5 to 44.9) 48.3 (46.6 to 50.1) <0.0001*

Personal burnout 40.3 (38.5 to 42.1) 44.2 (42.4 to 46.0) 0.003*

*Statistically significant.
yBorderline significant (p <0.10).
zAnalysis of covariance (ANCOVA) was used for comparisons at M2 between the two
hospitals after adjustment for the mean at M0. H0: means at M2 are the same for both
groups; H1: means at M2 are different for the two groups.
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CONCLUSION
These results support the long-term effectiveness of the inter-
vention. The reduction in many psychosocial factors in the
experimental hospital may have clinical significance since most
of the health indicators also improved in this hospital. These
results support the whole process of the intervention given that
significant improvements in psychosocial factors and health
problems were observed in the experimental hospital but not in
the control hospital.
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