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Job stress interventions and the organization of work
by Norbert K Semmer, PhD1

Semmer NK. Job stress interventions and the organization of work. Scand J WorK Environ Health 2006;32(6,
special issue):515–527.
Interventions that aim at improving health by changing the organization of work—in terms of task characteristics, work conditions, and social aspects—have shown their potential, but results are mixed, and many studies do
not use their methodological potential. It is proposed that interventions at the organizational level are likely to
have a more diverse effect than at the individual level, as the number of subsystems, with potentially diverging
interests, is larger. Even well-implemented interventions are not likely to lead to improvements in all parameters
for all participants, and trade-offs have to be considered. Methodological improvement is necessary but should
not only focus on design issues, but also on careful documentation and subgroup analyses. A combination of
person-focused and organization-focused approaches is the most promising. Finally, evidence points to the
limited utility of economic arguments for the acceptance of health promotion projects; the necessity of
professional trust is therefore emphasized.
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Ample evidence now shows that stress at work, especially when it is chronic, is a risk for psychological and
physical health. This statement applies to a variety of
stressors, such as high pressure, barriers to task accomplishment, or social conflict, as well as to a lack of resources, such as control, social support, or recognition,
and other rewards. And it applies to a variety of outcomes, such as depression, psychosomatic complaints,
back pain, and cardiovascular disease (1–5). Given this
state of affairs, it seems “natural” that the promotion of
health and the prevention of health problems should predominantly focus on creating a work environment that
does not induce an undue amount of stress and that compensates for unavoidable stresses by characteristics such
as high control and high rewards.
As is well known, however, reality differs. The main
focus of prevention efforts is directed towards people—
their stress management, their health behavior (6, 7).
Many interventions that occur at work actually use this
environment mainly as a setting in which people can
easily be reached, rather than as an environment that
might be changed—except for changing inducements to
poor health behavior, for instance, by offering healthy
food or taking away cigarette machines. [See the paper
by O’Donnell (8).]
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This state of affairs has been deplored by many authors, and, accordingly, many have asked for a stronger
emphasis on changing the work organization. [See the
paper by Kompier & Cooper (9).] However, if one looks
at published accounts of stress- and health-related interventions, the following quickly becomes apparent: (i)
there is some evidence for the effectiveness of interventions that target person–health behavior and stress management (10–14) and (ii) there are not so many sound
studies on the effectiveness of interventions that do
change the work environment and the results of such
studies are mixed and much less positive than those that
refer to person-focused interventions (6, 7, 10, 13). [See,
however, the paper by Taris (15).]
This contribution is not meant to be a comprehensive review of the literature. Rather, it focuses on issues that deserve attention from my perspective.
First, examples of projects are presented (grouped
into three categories) that illustrate important issues.
Several issues are then discussed in more detail in reference to (i) levels of intervention, such as organizational and individual levels, (ii) inconsistencies in outcomes, (iii) compensatory and side effects, (iv) methodological aspects, and, finally, (v) the focus of change.
The paper ends with a summary of conclusions and
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some final thoughts. The paper especially focuses on
what can reasonably be expected from projects that try
to foster health by changing the organization of work
and what should be done in order to better understand
the mechanisms involved and to increase the chances
for better outcomes.

Domains of intervention and typical findings
One can usefully group efforts aimed at changing the
organization of work into the following three categories: (i) task characteristics, (ii) work conditions, and
(iii) social conditions (6). Of course, the boundaries between such approaches are often not very clearcut, and
many projects combine several elements. In the following section, each approach is described briefly and illustrated with examples. These examples are intended
to highlight important issues that are then discussed.

Task characteristics
There is widespread agreement that the very tasks that
people have to fulfill are important for health and wellbeing, repetitive and boring tasks being negative and
sufficiently—but not overly—complex tasks being
positive (16–18).
Although many of the concepts regarding “good” or
“human” job design were not developed with a particular emphasis on health, but rather with regard to more
general—often motivational—considerations (16, 19–
21), some intervention studies in that tradition have
measured health outcomes.
As an example, one of the best-known studies in this
area concerns an intervention in a department of a confectionery company (22). It was prompted by problems
such as low morale, poor relations between management
and the shop floor, and concomitant problems such as
high turnover. Changes concentrated on two aspects of
the job characteristics model (21). Task identity was increased by removing barriers in the production hall to
make the whole process visible, and autonomy was
given to the group who now could decide on the allocation of tasks, on rest breaks, on production speed, and
the like. Measures were taken 5 months after the project
started but before changes took effect, and then again
18 and 28 months later. Changes were observed in the
aspects of the model that were targeted (perceived identity, autonomy), but not in skill variety and significance,
making a Hawthorne effect unlikely.
There were improvements in intrinsic motivation,
job satisfaction, performance, and mental health (General Health Questionnaire). These latter effects were
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observed for all three intervals (time 1–time 2, time 2–
time 3, and time 1–time 3), but the long-term effects
were strongest. Despite the lack of a control group, the
study convincingly demonstrated that the effects were
specific to the attempted changes and thus lent credibility to attributing the effects on well-being to the increase
in autonomy and identity.
Incidentally, this study shows that even with a rather
weak design—there was no control group—it is possible
to incorporate features that make alternative explanations more unlikely. This is a topic that will be taken up
later, as many studies have not used their potential to
the full and could well go further, even with a weak design.
However, a later study that had a similar approach
failed to replicate the findings with regard to mental
health (23). The results were favorable for job satisfaction, especially for intrinsic job satisfaction, and for productivity, in that the same level of performance was
achieved with less personnel (ie, without a supervisor).
Intrinsic motivation, organizational commitment, or
mental health did not improve, however. The last-mentioned even declined for one experimental group, although this group’s score still compared favorably with
that of the general population. Turnover actually increased. The authors attributed this finding to pressure
for production and to a reluctance of team members to
react to disciplinary problems. As a result of the latter,
such problems were dealt with only at later stages, when
problems had already become intense.
These two studies contain several messages. First,
it is possible to achieve positive health-related outcomes
by changing the nature of tasks. Second, the results of
different studies are not necessarily consistent. Of the
measures that refer to health and well-being, job satisfaction improved in both studies, but mental health improved in only one of them. And turnover actually increased.
Of course, this is only an example. But even a quick
look into the literature shows that inconsistencies are
more the rule than the exception. Inconsistent results,
therefore, are an important point that deserves to be discussed. This point will be taken up later.
A study by Smith & Zehel (24) illustrates another
point. It concerned wrappers, meat processors, and cutters in a meat processing company. Its original focus on
upper-extremity cumulative trauma disorders was
broadened to more general aspects of stressful work
conditions, such as machine pacing, short cycles, harsh
physical environment, and the potential for job loss.
“Focus groups” recommended job rotation, which was
introduced.
After 1 year, the wrappers showed reduced musculoskeletal problems and psychosomatic complaints and
improved appraisal of work conditions (eg, concerning
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pressure to work fast). Meat processors showed a mixed
picture. The cutters profited somewhat in terms of musculoskeletal complaints, psychosomatic symptoms, and
pressure to work hard, but reported less job control and
lower job satisfaction.
Interestingly, it was those who had the worst conditions at the outset, the wrappers, who profited the most
clearly. The cutters, on the other hand, who originally
had the most skilled and prestigious jobs, evidently resented the skill devaluation resulting from rotating to
the other tasks and therefore deteriorated in job satisfaction, although they improved with respect to strain.
The study illustrates (i) that results may differ for
different groups and (ii) that some symptoms (“classic
stress symptoms”—see the section on inconsistencies in
outcome variables) may improve, while other indicators
of well-being (ie, attitudinal variables such as job satisfaction) deteriorate. Again, these are issues are discussed later.
The study also presents an example of an investigation that does not use its full potential. Although quantitative data were gathered, they were not properly analyzed, and the report confines itself to a narrative description. Note that this criticism does not simply say
“They do not have the optimal design”. Rather, the emphasis is on the fact that the authors were not using their
potential, even within the limits of their design.

Work conditions
The second category of interventions refers to work conditions, such as ergonomic issues (eg, office furniture,
drivers’ seats, noise reduction, usability of computer
programs), worktime, or workload.
As an example, Evans et al (25, 26) reported a study
on improving work conditions for Stockholm bus drivers. Changes included (i) improved street maintenance,
broadening of road segments, (ii) route reconfigurations,
(iii) improvements in separate bus lines, (iv) more even
spacing of and (v) better access to bus stops, (vi) traffic
signal priority for buses, and (vii) an automatic passenger information system.
A three-phase survey showed a reduction in perceived workload after 1.5 years, whereas perceived
workload changes in a control group were not significant. No other differences were significant—and that
includes, most notably, health-related parameters.
In addition, a field study was concerned with concrete driving experiences. It included questionnaires,
observation data by investigators riding on the bus, and
physiological measurements. This study yielded a significant decrease in observer-reported hassles, heart rate
at work, and distress after work in the intervention group
(N=10) but not in the control group (N=31). Furthermore, physiological changes and perceived stress cor-

related with driver experimental status (intervention or
control). These latter correlations became nonsignificant
when the hassles change score was controlled for. Thus
the intervention had a positive impact on immediate reactions throughout the workday, but not with regard to
long-term changes. The problem of long-term and shortterm changes constitutes another issue that will be taken
up later.
A final example refers to a project in which
worktime was reduced for bus drivers (27, case 1). The
intervention led to a reduction in back pain (significant
in comparison with that of the control group) and several other changes, not all of which were, however, significantly different from those of the control group. (Significance was, however, not easy to achieve, as the control group contained only 26 persons). This was a study
with a rather strong design, having a control group. In
addition, a variety of measures was used. As there was
also a workshop on health promotion, there was possible confounding with a person-focused intervention.
But altogether this study constitutes a rather good example, with encouraging results.

Role clarification and social relationships
The final category refers to social relations. As such
aspects as poor social relationships, conflicts with others, or lack of social support constitute one of the most
important stress factors (28), improving social relationships should be a promising avenue. This procedure constitutes an interesting mix of approaches that are both
person-focused and structurally oriented. The training
itself is person-oriented. One tries to improve people’s
social behavior in terms of better leadership, better social support, and the like. At the same time, the social
behavior of those who are trained, such as supervisors,
constitutes part of the work environment for others. Interestingly, not too many studies have tried this approach.
Heaney et al (29) trained people who worked in
homes for the mentally ill in the recognition and mobilization of social support, as well as in problem solving. The participants were expected to train their peers.
After 3 months, significant improvements were found
concerning (i) supportive feedback by supervisors, (ii)
self-appraisal of coping, and (iii) team climate. Marginally significant effects emerged for work-team functioning and one health-related parameter, that is, somatic
symptoms. No effects were found for supervisor support in general and another health-related parameter,
that is, depressive symptoms. Given that there were
more than 1200 participants, marginally significant
changes were not likely to indicate substantial changes.
On the other hand, people who did not show up were
counted as belonging to the experimental group, and,
therefore, the whole evaluation can be considered

Scand J Work Environ Health 2006, vol 32, no 6, special issue

semmer.pmd

517

12.12.2006, 13:56

517

Job stress interventions

conservative. And, indeed, the changes in the health parameters were significant for those who did participate.
Furthermore, and it is one reason why this study is
being mentioned, the authors performed a very interesting additional analysis. They determined the profile of
people that had dropped out—either because they left
the program or because they left their job altogether.
And they determined the similarity to this profile for
people that remained in the program by way of a probit
analysis. This approach enabled them to estimate the
probability of dropping out for people that actually did
remain in the program. The results showed an interaction between this probability and the treatment, which
implies that the effects were especially strong for the
participants whose characteristics implied a high risk of
dropping out. This is a very important result, and an especially intriguing way of analyzing the data. Thus, this
study is especially interesting because (i) it had a strong
design, that is, a control group, with random allocation,
and (ii) it used sophisticated analyses that showed that,
although the overall effect was not very strong, there
were effects for those who participated, and, among
them, especially for those at high risk of dropping out 2.
This type of analysis should become much more common, as it offers information about variables that are
responsible for success or failure.
The goal of this article is not to give a representative overview of studies. This brief review will therefore end here with a short summary of typical findings 3.
Subsequently, several issues are discussed in reference
to the levels of intervention, inconsistencies in the outcome variables, compensatory and side effects, and
methodology.

Summary of typical findings
It is not easy to summarize the findings from the different studies. With regard to methodology, one finds a
large variety in the quality of designs—unfortunately,
with a preponderance of weak designs. Interestingly, the
designs tend to be stronger for the social relations studies and for the more ergonomically oriented studies, less
so for changes in the design of tasks themselves.
Furthermore, many studies with rather weak designs—for instance, designs without a control group—
did not even go to the limits within the designs they
used. This problem has already been mentioned, and is
taken up a little later.

2
3

518

semmer.pmd

What is striking is certainly that the results are inconsistent. The effects vary greatly, and different measures do not often converge. Typically, there are more
short-term than long-term effects. There are also more
effects for variables that are directly targeted [eg,
workload in the Stockholm bus driver study (25, 26);
role ambiguity in a study by Schaubroeck et al (30)] than
for the effects that were intended to result from a change
in these targeted variables, that is, an effect on health
indicators.
On the positive side, there are some indications for
dose–response relationships [eg, the amount of role
clarification achieved correlated with psychological
health in the study by Schaubroeck et al (30)].
If one tries to identify outcome variables for which
effects are more consistently found than for others, it
seems that the most consistent effects emerged with regard to two variables, job satisfaction and absenteeism.
Overall, it is fair to say that there have been many
positive effects and many null effects, but few negative
effects. This outcome is important, and it is good news,
because it means that, although a program might have
no effect, at least it is not likely to damage people!
Looking at variables for which a negative effect does
occur with some regularity, one finds, for the most part,
an increase in time pressure and workload.
In summary, despite all of the problems, a cautiously
positive conclusion is warranted. Work-related interventions have shown that they have the potential to improve
health and well-being.
This finding, of course, implies that one cannot tell
employers that we know a certain intervention is going
to work. It is very difficult to be sure in advance—much
less, in fact, than for person-oriented interventions! This
situation should be stated very clearly.
In my view, there are some theoretical, practical, and
methodological reasons for this state of affairs, and they
have implications for what further research we might
focus on more strongly.

Issues to consider
In the following, some issues are discussed that characterize projects in this area, as well as issues that, in my
view, deserve more attention. Specifically, the issues of
levels of intervention, inconsistencies in outcome variables, compensatory and side effects, and methodology
are dealt with.

As an aside, it should be mentioned that van der Klink et al (10), whose meta-analysis is very interesting in general, do
not mention these important refinements and, by averaging the effects, report this study as having negligible effects.
For more detailed discussions of these issues, see the papers by Semmer (6) and Schaubroeck et al (30).
Scand J Work Environ Health 2006, vol 32, no 6, special issue

518

12.12.2006, 13:56

Semmer

The issue of levels: organizational and individual
interventions
In a recent review on work organization interventions,
Murphy & Sauter (7) raised the issue of levels—distinguishing between the levels of (i) legislation and policy
(eg, concerning workhours, worker compensation, social security), (ii) employer or organization (eg, work–
family programs, return-to-work programs), (iii) job or
task (eg, task redesign, provision of light-duty jobs), and
(iv) individual (eg, health promotion, stress management, employment assistance programs). Murphy &
Sauter deplored the lack of research at level 1, which
has not been treated in this paper, as it focuses on organizational issues. In commenting on Murphy & Sauter’s
article, I have earlier (31) argued that the effects of an
intervention will be less predictable as the level increases, because one is dealing with increasingly complex social systems. This conclusion implies that more
and more subsystems will be involved, whose interests
may diverge, who are differentially enthusiastic about
the change, and the like, so that some subsystems may
support the change, whereas others may be indifferent
or even undermine it.
Examining this argument for changes in the organization of work, which are the focus of this paper, leads
to a focus on divergences between various subsystems.
Thus, when one tries to redesign work, each person who
participates faces individual challenges, such as coping
with change, which many studies have shown to be
stressful (32). Some people may react in a defensive
way, for instance, because they are afraid of losing privileges, or afraid of change per se, because they do not
possess enough self-efficacy. This situation implies that
each person has to cope with his or her own problems,
as well as with the reactions of other group members.
Often, compromises may have to be found that are less
than satisfying for some. Furthermore, the environment
reacts to the group. Other groups may envy a “pilot”
group, outside specialists might fear losing influence,
management may promise support but not stick to it, and
the like.
Developments may also occur that compensate for
increased resources by increasing demands as well.
These developments may be based on changing circumstances or management decisions. Indeed, some reports
concern, for instance, autonomous working groups who
complain that the pressure they experience has increased
(33). [See also the paper by Semmer (6).]
Finally, the system may also experience changes
other than the “planned change”. These changes may be
unrelated to the project but have an impact on them. As
an example, everyone agrees that management support
is crucial for a project (see below). This support is often tied to specific persons who give enthusiastic

support. If, for whatever reason, such a person leaves,
the situation may become very difficult. Single events
such as this one can well be decisive as regards the success or failure of a project.
By contrast, a stress management program at the individual level can target the very aspects that bother a
particular person. One can learn to (i) reinterpret some
events in a more benign way (eg, ask if seemingly hostile behavior of other people may, in fact, be due to a
lack of competence rather than hostile intentions), (ii)
cope more efficiently with some potentially stressful
circumstances (eg, by more-efficient planning, by being more assertive), or (iii) take action in order to
change aspects of the environment that one has analyzed
as stressful and changeable—for instance, by suggesting changes in the work organization, in ergonomic issues, or in measures that make it easier to combine work
and family obligations (34). This last point especially
deserves to be emphasized. A stress management program does not have to confine itself to dealing with
symptoms only (eg, by relaxation). It may also include
aspects of problem analysis and problem solving, as, for
instance, envisaged in many cognitive–behavioral programs such as stress inoculation training (35), or can be
focused centrally, for example, in programs like Bunce
& West’s innovation training (36). Finally, such
competences may well be useful for dealing with stress
outside work—and it must be kept in mind that work is
an important factor for health, but certainly not the only
one. The variance explained by work can be estimated
to be around 15% (37).
All this implies that, with personal stress management programs, one is working exactly at the interface
of the individual and his or her (work) life, where the
problems present themselves. If the program is well
done, a good chance for success seems plausible, as
people can deal precisely with their “idiosyncratic problems” (7).
Such factors actually favor the probability of success for individual interventions. These considerations,
as well as the well-documented success of individual
stress management, argue against pitting the two approaches against each other, and also for an approach
that tries to integrate them (see below).
For attempts to improve health by changing the organization of work, the presented arguments imply that
this is an undertaking that contains some inherent risks
of failure—even if well done. The consequences of intervening in complex social systems are never fully predictable and, therefore, imply that, in the end, one might
have to settle for a criterion for success that is well below 100%. Such modest aspirations should also be considered against the background of many failures of
projects at restructuring organizations in general, that
is, without specific reference to health problems. Such
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failures occur frequently even for efforts that are purportedly driven exclusively by economic concerns, such
as mergers and acquisitions, which are estimated to fail
at rates between 50% and 80% (38). One implication of
this reasoning is that change agents and health professionals should resist the pressure to make overly optimistic promises about change projects, be realistic in the
prognoses they make and inform employers, as well as
participants, about both risks and chances [analogous to
Wanous’ realistic job preview (39)].
This conclusion should not, however, serve as an
excuse for failing projects. It is still mandatory to analyze the reasons for success and failure very thoroughly
so that the chances of further success can be maximized.

Inconsistencies in outcome variables
Many projects do find improvement in some parameters,
but it is very difficult to predict which outcome variables will improve. Sometimes there will be improvement in job satisfaction but not in somatic symptoms,
and sometimes vice versa. Sometimes there will be improvements in back pain, sometimes in cardiovascular
parameters—but not so often in both. And so forth.
Partly, such results may be due to small samples.
And the issue of sampling error should not be underestimated. Although we may be trained in statistics, we
often tend to look for substantive explanations in our
results, ignoring simple chance. Maxwell (40) illustrates
very convincingly the small probability that all effects
that are actually present in a population will be detected
in samples, unless they are really large. Meta-analysis
is a good way of dealing with this issue, but it presupposes that a large enough number of good studies is
available to produce a good meta-analysis.
Partly, this diversity of outcomes may also be due
to people being in different stages. Among people who
take part in interventions, there may be people who are
stressed but have not developed symptoms, there may
be people who are stressed and have already developed
symptoms, but there may also be people who are not
stressed very much. [See the paper by Kompier &
Kristensen (41).] And for the group that is not highly
stressed (which, incidentally, is the only group for which
the intervention is really a primary one), one has to
reckon with a floor effect. For them, the level of symptoms is very low, and so there is not much room, or necessity, for improvement. The participants who are
stressed and have some symptoms, but are in a stage in
which the symptoms have not become chronic, may be
those who profit most. Among those, however, who
have developed chronic symptoms, the symptoms may
have acquired some autonomous qualities, that is, they
may persist even after stress factors are removed [according to what Frese & Zapf (42), call an “accumula-
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tion model”]. An example would be people who have
experienced a major, and stressful, setback, which they
worry about a lot. After things have gone back to normal, they may continue worrying even in times when
there is no obvious threat. They may even get worse
because of some inner dynamics, for instance, because
of a general weakening of resources, as would be exemplified by a greater susceptibility to all kinds of infections because of a weakened immune system [“dynamic accumulation model” according to Frese & Zapf
(42)]. Such mechanisms may help explain why one often finds effects for variables that have been targeted
(eg, autonomy, social support) but no effects on health
variables that are supposed to be influenced by the parameters that were targeted. If symptoms have already
become chronic, the change in work characteristics may
be noticed—and appreciated—but will not necessarily
result in noticeably better health and well-being. The
findings about the relatively poor health of former shift
workers are a case in point (43). Such symptoms may
require more intensive personal treatment—which is
another argument for a combination of structural and
personal interventions. This potential diversity of participants often is not taken into account in the analysis
of effects.
Looking at outcome variables in terms of content, it
may—although cautiously—be concluded that there are
two variables that show the most consistent results, job
satisfaction and absenteeism (6). Note that job satisfaction is an indicator of mental health mainly in terms of
an attitude, as it is based primarily on an evaluation of
one’s situation. It seems that such attitudinal variables
are easier to change than “classic” stress symptoms, as
reflected, for instance, in “psychosomatic” measures
such as the General Health Questionnaire. This difference may stem from attitudes varying mainly along the
“evaluation” dimension of the emotional circumflex and
not implying high arousal (17), whereas the “classic”
symptoms involve high arousal in addition to a negative evaluation. This high negative arousal may lead to
increased reactivity and a general dysregulation of
physiological systems (44), and eventually to the development of irreversible damage [eg, with regard to cardiovascular problems or impaired immune functions
(45)]. Absenteeism is conceptually a very promising
variable because it is influenced both by people’s health
and by their attitudes towards the job and the employer,
the attitudinal aspects being more important for the frequency of short-term absences (46). Thus any changes
towards the positive may combine to reduce absenteeism.
There are indications that attitudinal measures have
a stronger relationship to job content and resources (eg,
control), whereas classic symptoms of strain—mostly
negative indicators—have a stronger relationship to
classic stressors (17, 47).
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Such considerations may explain some of the results
of Smith & Zehel (24). The cutters, who were the most
privileged ones, showed improvement in musculoskeletal complaints because some of their demands were
reduced. At the same time, however, they showed a deterioration in job satisfaction, probably because the job
rotation forced them to execute some tasks that they
considered to be of lower status.
To the extent that such processes are operating, the
picture with regard to divergent outcomes may become
even more complicated because these processes may
lead to “paradoxical” effects of stress. Some variables—
such as high demands—may be stressful and be associated with a higher risk of stress symptoms. At the same
time, however, dealing with high demands may well
enhance feelings of accomplishment, self-esteem, and
job satisfaction (48). This aspect has not yet received
due attention in the literature. It may well represent one
reason why “letting go” is so difficult for people in
highly qualified jobs. Reducing one’s load might reduce
stress through overload, but it also may reduce feelings
of accomplishment and pride.
On a more general level, all this discussion leads to
the conclusion that it may not be reasonable to expect
positive changes in all indicators of health or well-being. Some variables may change, some may not, and
some may change in some people but not in others. This
situation implies, again, that one should not have expectations that are too high. It also implies that data
should be carefully analyzed with regard to subgroups
for which changes do, or do not, occur.
The study by Heaney et al (29) is a good example,
showing that the project yielded improvements that were
especially strong for those who had a high risk of dropping out. Randall et al (49) have also recently shown
that a program may not be successful overall but still
be successful for those who participate, and they argue
for “adapted study” designs that shed light on such differences.
Getting to know more about who participates, who
does not, and who starts but drops out is an obvious
implication of these considerations. One might speculate that those who did not participate may be those that
needed it most. Fortunately, however, there are indications
that those who attend do so because there is a need (50).
Within this framework of looking for specific rather
than overall effects, one also might consider what might
be called the “individualization” of outcome variables.
For instance, it is conceivable that people have individual symptoms of stress, with some reacting with
stomach pain, others with back pain. If, as a result of
work reorganization, changes in these specific symptoms occur, the changes would indicate a very good result. As the effect is only on specific items, however, it
might not show in the scale mean, as, for most items,

there will be no change. If one could determine in advance which are the most typical stress symptoms for a
given person, analyses might be tailored accordingly and
thus yield measures that are much more sensitive than
the more global ones (51).
In summary, differentiating between outcomes in
terms of attitudes or evaluations on one hand and “classic” strain symptoms on the other, differentiating between different groups of participants and nonparticipants, and tailoring outcome measures to the sensitive
points of individuals might increase understanding, and
it might well indicate more success for some projects
than are shown by global overall measures.

Compensatory and side effects
In changing the focus from outcome variables to work
characteristics, it seems necessary to consider consequences that are not intended. One such consequence
refers to “compensatory effects”. Changes do not occur
in a vacuum. Work continues, plans are being made,
goals are being set, orders come in, and so forth. And
sometimes positive developments may induce compensatory decisions.
Thus, when a group that has been given more autonomy is functioning well, supervisors might think that
the group could do more. And, indeed, members of socalled autonomous work groups often report that their
workload has increased (33). But even without a deliberate decision by anybody, many positive developments
may have side effects. Thus Wall et al (23) have reported higher turnover in autonomous work groups.
They attributed this turnover to the fact that the groups
had to deal with the dysfunctional behavior of some of
their members. This job had previously been the responsibility of their supervisor. When there was no longer
any supervisor, the group had to make decisions that
were hard and involved potential conflict. The groups
evidently avoided such decisions until the problem became so manifest that it could no longer be solved by
normal means of conflict resolution, the result being
higher turnover.
This example illustrates how good things may come
at a price—not only may people make more decisions,
but they must also make certain decisions that they
might prefer not to make (52). Again, this situation
points to the necessity of combining structural and personal approaches—as people must be prepared and
trained to make such decisions and to cope with the conflicts that may be associated with them.
Furthermore, as already outlined, many work arrangements that we might not consider optimal may well
be advantageous to some. Actually, one implication
from systems theory (53) is that, whenever one encounters something that looks dysfunctional for the system
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as a whole, it is likely that there are some people or
groups (subsystems) who profit from this state of affairs.
Thus a strict division of labor, with tasks divided between specialists on one hand and operators with little
skill and autonomy on the other, may not be very functional for the system as a whole, and for the group of
operators. The specialists, on the other hand, may profit
from this in terms of enjoying privileges and maintaining high self-esteem. Giving more autonomy to others
(the operators), and increasing these people’s skills, may
threaten privileged positions and thus induce resistance.
Sometimes this outcome can be compensated for [eg,
by promoting the specialist, by finding a new role for
supervisors whose power is reduced by empowering
their subordinates (eg, managing boundary relations)],
but this might not always be the case.
The conclusion from this discussion is that we may
have to think more in terms of trade-offs than we may
be used to. We tend to think of a “good work environment”. We may have to think about improvements for
some, but problems for others, and some side effects
even for those who profit. Therefore, rather than talking about a “good” outcome, one might have to settle
for outcomes in which the positive effects are stronger,
or more important, than the negative ones.
To avoid misunderstandings, I must add that this
conclusion does not to support an attitude of “anything
goes”. It is absolutely essential to look carefully at what
is possible and what is not, and at whether the advantages are worth it in light of the possible disadvantages.
Therefore, analyses must be more careful rather than
less careful.

Methodological aspects
Design aspects. As is often deplored, not many studies
have used really strong designs, that is, as least quasiexperimental designs, which include a control group.
We all know that such designs are preferable, but we
also know that they are often not easy to implement, to
say the least. [See the paper by Kompier & Kristensen
(41).]
Nevertheless, it is interesting to see that it is possible to develop what might be called a “culture of
evaluation”. This culture manifests itself in a number
of projects in the area of health promotion, such as employee assistance programs that have been evaluated in
a rather sophisticated way, some even with companies
as the unit of analysis (13). [For a review, see the paper
by Terborg (54).]
Therefore, although it may well be advisable that
academics should sometimes show more appreciation
for the constraints faced by practitioners, more does
seem possible. However, the methodological discussion
sometimes focuses too much on issues of design.
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Experimental and quasi-experimental designs have
been developed to make alternative explanations unlikely. But there are other possibilities that may decrease
the likelihood for alternative explanations as well.
Thus Wall & Clegg (22) had no control group. But
they could show that the effects on work conditions
were specific to the changes induced, and this finding
supports the argument that the changes in the outcome
variables were due to the changes in work characteristics induced by the project. Other examples are analyses like those of Randall et al (49), who separated participants from nonparticipants, or those of Heaney et al
(29), who identified people at risk by their similarity to
people who actually dropped out and used this similarity as a predictor.
All this requires sound methodological thinking—
but not reduced to “Do I have the correct design?” Often, the more important question is: “What kind of information do I have—or could I gather—to render alternative explanations for my effects implausible or to
explain the effects obtained?”

Process aspects. The overemphasis on issues of design
has also led to a neglect of process considerations in
evaluation. There is little doubt that many interventions
fail because of implementation problems.
Thus, everybody seems to agree that support by
management is crucial (7, 55, 56). And many authors
report that it was not given strongly, or consistently,
enough. There is also widespread agreement that a participative approach is the most promising—both for substantive reasons, as the people who work at the place
often know both the problems and the best solutions,
and for motivational reasons, as people identify more
with a project if they perceive themselves to be agents
of change rather than objects of change (56, 57).
Furthermore, almost everyone would agree that the
skills of change agents who manage a project are crucial (58). Will they be able to motivate people? Will they
be able to ensure that group discussions will come to
concrete solutions? Will they be able to help groups develop realistic expectations and avoid the two extremes
of (i) an over-enthusiastic attitude, which leads to overly
optimistic expectations that most certainly will not be
fulfilled, and (ii) a resignative attitude, which may develop after (inevitable) setbacks, leading to a loss of
motivation and to withdrawal. Will they manage the
project without “taking over”, without becoming “powerful experts” who manage the whole project—which
implies that people do not feel that they are the real
“agents of change” and thus may reduce their commitment, but also blame the change agents when things do
not develop as anticipated? Will they refrain from forming coalitions with some people in the company, who
might use this coalition for other purposes (organizational
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politics)? Are they able demonstrate expertise without
acting in an arrogant and offending way? Are they able
to admit errors without becoming defensive?
The list could be complemented by many other aspects—many of them can be found, for instance, in the
work by Kompier and his co-authors (27, 56, 59, 60),
who should be lauded for emphasizing “obstructing” as
well as “stimulating” factors. Schaubroeck et al (31)
have also provided a good example for both the feasibility and the importance of relatively simple process
measures. Although the effects of their role clarification interventions were weak in general, they could
show that the amount of role clarification actually
implemented by the supervisors was related to the psychological health of their subordinates.
The problem is that many of these factors are often
not reported at all, such as the qualification, the skills,
and the behavior of change agents. Or they are reported
in a more or less anecdotal way. Therefore, for instance,
it remains unclear how many projects failed because
they were not implemented skillfully, because key
people left, or the like. All of these factors imply that,
in many cases, crucial information has not been available for a systematic evaluation. Process evaluation
should, therefore, be more prominent in our research
(49, 55). This need is even more important when it is
considered that many interventions do not seem to be
carried out as intended (61).
But it must be emphasized that this type of evaluation is more than a narrative account of things. It requires the careful documentation of as much information as possible in a systematic fashion. This careful
documentation might imply, for instance, (i) data on
how many people attended which meeting, how often
managers were present, how quickly management reacted to questions and proposals and how often to the
positive or negative; (ii) participants’ ratings of their
satisfaction with meetings after each session, as well as
their judgment of the behavior of change agents, their
level of trust, and the like, using very short scales; (iii)
documentations of meetings by external observers (eg,
students), referring to what happened, but also rating
aspects like atmosphere, concreteness of the discussion,
skillfulness of the behavior of change agents, and the like;
and (iv) documentation of external events, such as changes
in personnel or management, conflicts, and the like.
Data of this kind could be very valuable, indeed.
Imagine, for instance, a project that failed. If the authors
could document that satisfaction with meetings was high
over a given period and started to drop after a given
event, such as a supportive manager leaving, or a longdebated suggestion being turned down, or if they could
document how enthusiasm and trust were initially high
but slowly eroded, and that this erosion corresponded
to diminishing attendance at meetings by crucial people,

things could be analyzed in the logic of time series. Such
analyses could take the interpretations by authors out
of the realm of anecdotes and support them with data.
The conclusion from these considerations is simple:
Go as far as possible in terms of design. But regardless
of your design, carefully note and document events and
processes so that this information can be tied to outcome
variables.

The focus of change: comprehensive approaches
Work versus person? Although changing the environment is often seen as a “natural primacy”, it has become
increasingly clear that structural and personal changes
should not be pitted against one another (6). There are
several reasons for this argument. First, change per se
is often stressful; efforts to restructure work imply that
new demands must be met (see the section on dealing
with conflict), and even projects that are well designed
and implemented run the risk of setbacks. This situation implies that, in order to deal with these problems,
people need personal (or internal) resources (such as
energy, self-efficacy, optimism, problem-solving skills,
conflict resolution skills). Second, even in well-designed
work environments, a certain number of stressors will
be unavoidable (eg, dealing with suffering and death in
medical and social settings, dealing with unfriendly clients in service occupations, dealing with emergencies,
dealing with short deadlines, and the like). This situation, again, implies that personal resources for dealing
with stress are necessary. Third, to the extent that symptoms have become chronic, they will not necessarily
change when the conditions that produced them are
changed; rather, personalized intervention will be
needed. Fourth, some stressors are, at least partly, selfcreated; thus, people low in emotional stability or agreeableness, or low in social competences, may antagonize
others and create, or “fuel”, social stressors (62). Fifth,
one of the mechanisms through which chronic stress affects people is the impairment of their personal resources (44, 63). Thus symptoms like fatigue, sleeplessness, lack of self-efficacy, and the like are often indicators of reduced capabilities (resources) to deal with
problems. This situation implies that there is a chance
that the very people that would need structural changes
most may have the least resources to deal with the stress
associated with them, and to make use of the new options that are being created. And finally, in many cases,
the very aspects of work that create stress (eg, meeting
deadlines) can also be a source of pride and well-being
if and when the demands are mastered (64). While it is
necessary in such cases to limit the load to manageable
amounts (structural intervention), the goal cannot be to
eliminate the load altogether, but rather to strengthen
personal resources for dealing with it and thus to make
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experiences of success possible. This effort may require
an adaptation of the work environment to specific personal strengths and weaknesses.
These problems are exemplified by evidence related
to the stress-buffering effect of control, as postulated
by the job-demands–control model (65). This stressbuffering effect is found only for people who have the
internal (or personal) resources to use control (a structural resource) effectively. These internal resources are
reflected, for instance, in high self-efficacy or internal
locus of control (66). Unless personal resources are built
up together with structural ones, the structural options
may not be used (or may even be damaging) because
the resources to put them to use are lacking.
In line with this argument, Larsson et al (34) have
reported a project in which health circles in schools discussed experienced stress and ways cope with it, as well
as ways to alter it, combined with relaxation training.
This approach resulted in several improvements, as
compared with the situation in a control group, which
included stress reactions but also attempts to change
stressors in their environment. This finding indicates
that “the programme may have contributed to a release
of inner resources which were directed towards the external world” (34).

Comprehensive approaches: work and person. Fortunately, the discussion about changing work versus the
person seems to be waning, giving way to an emphasis
on more comprehensive and integrative approaches (56,
67, 68). An important element of many such interventions is a participatory approach, which implies control
and empowerment for those involved (69). In addition,
it increases the chances that exactly those problems are
being focused on that are important for those involved,
regardless of whether they are structural or personal. A
participatory approach is likely to ensure a good risk
assessment (rather than offering a program “off the
shelf”), and a profound risk assessment is an important
prerequisite for a focused intervention (56, 61). Furthermore, participation is likely to enhance the chances that
changes will be accepted as meaningful and integrated
into the organizational culture, rather than being perceived cynically (70), and perhaps supported only superficially or even undermined. [Note that the most consistent predictor of satisfaction with work–family balance in a large study by Saltzstein et al (71) was not
specific family-friendly policies but rather the perception that the organization understands and supports family responsibilities. O’Driscoll et al (72) reported very
similar findings.]
Such participative approaches may combine both the
work situation and the person as targets in a very “personalized” way. Thus, in a study by Arnetz et al (73),
each individual workplace of people that had muscu-
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loskeletal problems was analyzed from an ergonomic
point of view, and both physical and psychological stressors were assessed as well. This approach resulted in
interventions that were tailored to the individual’s work
situation, including, for instance, ergonomic improvements, but also coaching for conflict resolution, where
necessary. If needed, person-focused consequences were
taken as well, such as training. The intervention was
very successful in terms of reduced sick days, when the
intervention group was compared with a randomized
control group, and it resulted in substantial savings. In
a similar vein, Vink & Kompier (74) introduced ergonomic adjustments (plus training) for individual workplaces. This action resulted in clearly improved ergonomic conditions, but also reduced bodily discomfort.
Altogether, such comprehensive approaches that target both the person and the work situation and use a
participatory approach, which ensures both empowerment of those involved and a focus on the most pressing problems, are likely to be the most promising ones.

Concluding remarks
From the considerations that have been presented in this
paper, it follows that organizational interventions to reduce stress and improve health have shown their potential to be effective. Moreover, negative effects occur
very rarely; therefore, even projects that are not effective are not likely to do harm.
At the same time, the effects found are rather inconsistent. Much more detailed analyses are necessary to
determine who is likely to profit from which program
under what circumstances. More strong designs are important, but even where they are not possible, a much
more careful documentation of what exactly happened
at what time could still be helpful. This approach also
implies a stronger focus on process variables.
Thus going to the limits of what is possible under
given circumstances, both in terms of documentation
and data analysis, seems a realistic demand, although
still challenging (75), whereas concentrating almost exclusively on the “proper design” is likely to result in
defensive exchanges rather than in promising developments.
In the end, we may have to live with the fact that
not all targeted effects will be achieved or will be
achieved but with side effects such as reduced satisfaction by some. Developing criteria for judging the “overall effectiveness” in terms of a preponderance of positive effects for substantial numbers of people will be one
of the challenges for future work along these lines.
Interventions are likely to be the most promising if
they involve a participative approach, are based on a
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sound analysis of pressing problems, from which necessary steps are inferred in a systematic way, combine
work-directed and person-directed interventions, and
ensure management support (56). These criteria imply
also that the field of health promotion could profit from
a stronger link to the field of organizational development (55, 58).
Although my position cautions against too narrow a
focus on issues of design, my arguments certainly do
imply more careful and stringent efforts at evaluating
interventions. A final consideration, therefore, concerns
the impact of evaluations.
Many authors argue for a stronger emphasis on economically oriented cost–benefit analyses in order to convince companies and their representatives that healthoriented interventions are worthwhile, because they pay
off in the long run (7, 61). This step is certainly necessary, but, at the same time, there is no reason to expect
dramatic effects from such efforts in terms of convincing management. There are several empirically based
arguments for this position. First, there is ample research
showing that human decision making, including decision making in organizations, often does not follow
sound and rational principles in the economic interest
of the organization (76, 77). Second, the widespread disinterest (54, 78) in sound evaluation studies does not
argue for a strictly economic standpoint, which would
actually imply a quest for sound evidence. Third, managers who do support health programs often do not only
consider financial aspects, but see health and well-being, or “morale”, as goals in their own right (54). Fourth,
research on the impact of presenting utility information
to managers in the context of selection procedures has
been sobering. The selection systems that were supported by utility analyses were not more likely, and
sometimes were even less likely, to be accepted (79, 80).
Although results can be improved by the way the information is presented [eg, ease of understanding (81),
framing of the information in terms of avoiding loss
versus achieving gains (82)], at best one can expect
weak effects (81). One aspect that evidently plays an
important role in this process is the credibility of the
consultants or experts who present the information, for
instance, with regard to their vested interest in “selling”
the procedure (83).
In line with the importance of the change agent’s
competence in the field of organizational development
(54) and the general tendency of managers to base decisions about projects on how much they trust the judgment of those who present it (77), these results caution
against the expectation that sound cost–benefit analyses “will do the job”. Rather, the impact of such arguments, and both the acceptance and success of intervention projects, will depend to a considerable degree on
trust in those who propose, prepare, and conduct such

an intervention. Building trustful professional relationships, therefore, is an extremely important prerequisite
for successful interventions that aim at improving
people’s health.
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