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Objectives The present study was designed to test the demand-control model using indicators of both health
impairment and active learning or motivation.

Methods A total of 381 insurance company employees participated in the study. Discriminant analysis was
used to examine the relationship between job demands and job control on one hand and health impairment and
active learning on the other.
Results The amount of demands and control could be predicted on the basis of employees’ perceived health
impairment (exhaustion and health complaints) and active learning (engagement and commitment). Each of the
four combinations of demand and control differentially affected the perception of strain or active learning. Job
demands were the most clearly related to health impairment, whereas job control was the most clearly associated
with active learning.
Conclusions These findings partly contradict the demand–control model, especially with respect to the validity
of the interaction between demand and control. Job demands and job control seem to initiate two essentially
independent processes, and this occurrence is consistent with the recently proposed job demands–resources
model.
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The demand–control model (1, 2) is a theoretical model that attempts to provide insight into the relationships
between psychosocial work characteristics on one hand
and health and motivation on the other. Partly because
of its elegant simplicity, the model has stimulated several scientific studies (3, 4, 5). It looks for the determinants of workers’ health and motivation in the interaction of two psychosocial job characteristics, namely, the
“psychological demands” corresponding to psychological stressors present in the work environment (eg, high
time pressure, difficult and mentally taxing work) and
“decision latitude” (or “job control”) comprising the
worker’s authority to make decisions on the job (“decision authority”) and the breadth of skills used by the
worker on the job [“skill discretion” (6)] (figure 1).
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The demand-control model is based on two central
assumptions, as reflected by diagonals A and B in figure 1. The first assumption (diagonal A) is that psychological strain (such as chronic fatigue, anxiety, and cardiovascular complaints) is particularly caused by the
combination of high psychological demands and low decision latitude (quadrant 1), while the opposite, lack of
strain, can be found in a job with low psychological demands and much decision latitude (quadrant 3). The
second important assumption (diagonal B) is that
work motivation, as well as learning and development
opportunities, occur if job demands are high (but not
overwhelming) and decision latitude is high (quadrant
2). The opposite type of work situation occurs in a job
in which neither job demands nor decision latitude is
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Figure 1. The demand–control model [source: Karasek (2)].

very pronounced (quadrant 4). This “passive” work situation is characterized by a decrease in work activities
and “negative learning” — a gradual loss of acquired
skills.
Recent reviews of the model contend that the demand–control model is appropriate for further investigation since it can predict health and, to a less extent,
motivational and productivity outcomes (3—5, 7—9,).
However, the “active-passive” dimension of the model
has been underutilized in organizational research (10).
Only a few studies provide some evidence for the active-passive dimension of the model (11—14). Studies
measuring both strain and motivation or active learning
find stronger support for the model than do those restricted to strain consequences (15).
One possible reason for the lack of attention to the
active-passive hypothesis may be that most of the interest in the model originated in the field of epidemiology, with cardiovascular diseases as the main form of
strain (7, 8). Another reason may be that the B diagonal
[“motivation for learning new behavior patterns” (6)] is
hard to operationalize as an independent psychological
construct, since it may be conceptually confounded by
the job characteristic skill discretion (3).
According to Karasek (1), strain and learning are
two, more or less, independent phenomena, and consequently no attempts have been made to integrate the two
assumptions in the model. When, for example, job control is high and job demands are low, we should expect
low strain, but nothing is explicitly said about the level
of motivation. Demerouti et al (16, 17) have argued and
shown that, when job resources are high, we should expect motivation in the form of engagement, independ-
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ently of the level of job demands. Job resources represent a broader category of “positive” features of the
work environment than job control in the demand–control model. Applied to the demand–control model, this
statement would mean that the low strain quadrant is
not only related to diminished health impairment, but
also to motivation and active learning.
The aim of our study was thus to test the demand–
control model with special attention to the active-passive hypothesis and to integrate the strain and active
learning hypotheses. Specifically, we attempted to predict employees’ levels of job demands and job control
using stress reactions (burnout, health complaints), but
also indicators of active learning (engagement, commitment). In addition, we used an alternative statistical
technique, which allows for a different perspective of
the predictions of the demand–control model and an
examination of the postulated interaction.

Burnout and engagement
The concept of burnout that was initially relevant only
to working with people has recently been expanded towards all other professions and occupational groups (18,
19). Based on the original instrument to measure human service-related burnout [Maslach Burnout Inventory (20)] a new scale [Maslach Burnout Inventory—
General Survey (21)] has been developed for use outside the human services. The dimensions of the latter
(ie, exhaustion, cynicism, professional efficacy) parallel those of the original inventory (ie, emotional exhaustion, depersonalization, personal accomplishment) in
the sense that they are more generic and do not refer to
the people one is working with. Exhaustion is measured
by items that refer to fatigue, but do not make direct
reference to people as the source of such feelings. The
items assessing cynicism reflect indifference or a distant attitude towards work in general, not necessarily
towards people. Finally, professional efficacy encompasses both social and nonsocial aspects of occupational
accomplishments. Psychometric research with the
Maslach Burnout Inventory—General Survey demonstrated that the three-factor structure is invariant across
occupational groups (19).
A recent development in burnout research is the shift
towards its opposite, engagement (22). In the view of
Maslach & Leiter (23), workers have a sense of energetic and effective connection with their work activities (energy, involvement), and they see themselves as
able to deal with the demands of their job (professional
efficacy). Bakker & Schaufeli (24) partly agree with
their description and defined engagement as a positive,
fulfilling, work-related state of mind that is characterized by vigor, dedication, and absorption. Rather than
a momentary and specific state, engagement refers to a
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more persistent and pervasive affective-motivational
state that is not focused on any particular object, event,
individual, or behavior. Vigor is characterized by high
levels of energy and mental resilience while working,
the willingness to invest effort in one’s work, and persistence even in the face of difficulties. Dedication is
characterized by a sense of significance, enthusiasm,
inspiration, pride, and challenge. Absorption is characterized by being fully concentrated and engrossed in
one’s work, whereby time passes quickly. Bakker &
Schaufeli (24) found evidence for the psychometric
quality (ie, internal consistency, factorial validity) of the
engagement construct and the independence of the burnout and engagement dimensions.

Present study
Our study was designed to test the job strain and active
learning hypotheses generated by the demand–control
model (1, 2). Insurance company employees were chosen for this purpose. The sample was suitable for testing the model for several reasons. First, because of the
different types of tasks and specialties, insurance employees are a relatively heterogeneous group as far as
their work characteristics are concerned, which implies
that there is considerable variance in their job demand
and control. Second, the group chosen had relatively
long job tenure. Since the demand–control model refers
to chronic stressors (2, 25), the effect of such stressors
is most obvious for job holders with long experience in
their current job.
A special feature of the study was not only the measurement of psychological strain but also that of indicators of active learning and motivation. As strain and active learning are not one-dimensional, we operationalized them through the use of several indicators. For that
purpose, burnout and engagement were included. However, burnout is a complex syndrome that consists of an
orthodox stress reaction (exhaustion), as well as of an
attitudinal component (cynicism and lack of efficacy)
that is closely linked to motivation. In other words, when
workers are cynical and do not feel efficacious, they
may not be willing to learn actively. In addition psychosomatic complaints on one hand and engagement (including vigor, dedication, and absorption) and commitment on the other were included as indices of strain and
active learning, respectively.

Subjects and methods
Sample and procedure
Altogether, 381 employees from an insurance company
participated in the study (response rate = 61%). Most of

the respondents were men (66%). The mean age of the
group was 40 (SD 10.4) years, and the mean organizational tenure was 12.5 (SD 10.5) years. Twelve percent
of the sample had a managerial position. Most of the
participants had a full-time job (64%). The group was
recruited at their job sites after an informative meeting
with the personnel department and management. All 624
employees received an informative letter about the study
from the management team, together with the questionnaire and a return envelope. The confidentiality and anonymity of the data were emphasized. The participants were
kindly requested to fill out the questionnaire at home and
to place it in a special box in their department.

Measures
In this study, psychological job demands refer to the
extent to which the work pace is high and the availability of sufficient time to execute the required work. Job
demands were measured with five items of the Dutch
version of the Job Content Questionnaire (26). The four
response categories ranged from 1 “never” to 4 “always”.
[Example item: “Do you have a lot of work to do?”]
Job control was conceived as the degree to which
employees have the freedom to make decisions regarding the work assignment and their work methods. Nine
items of the Dutch version of the Job Content Questionnaire (26) were used. The response format was identical to that used for job demands. [Example item: “Do
you participate in decisions regarding your work?”]
Burnout was measured with the Dutch version (27)
of the Maslach Burnout Inventory—General Survey
(21). The instrument consists of 16 items that measure
the three components of burnout (exhaustion, cynicism
and professional efficacy). The items were scored on a
7-point scale (0 = never, 6 = always). [Example items:
“I feel used up at the end of the workday” (exhaustion),
“I have become less enthusiastic about my work” (cynicism), and “In my opinion, I am good at my work” (professional efficacy).]
Psychosomatic health complaints refer to the number
of psychosomatic symptoms that a person experienced
during the year preceding the study. Health complaints
were measured with 13 items of a well-validated questionnaire on health complaints (28). Employees could
respond using a 4-point scale (1 = seldom or never, 4 =
very often). [Example items: “Do you have unpleasant
pains on the breast?” and “Do you have headaches?”]
Engagement was assessed with the Utrecht work
engagement scale (24). The scale includes 15 items,
which measure the three components of engagement
(vigor, dedication and absorption). All the items were
rated on a 7-point scale ranging from 0 “never” to 6
“always”. [Example items: “During my work, I feel
vital and strong” (vigor), “I am enthusiastic about my
Scand J Work Environ Health 2001, vol 27, no 4
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Table 1. Means (M), standard deviations (SD), internal consistencies (α) and Pearson correlations of the variables included in this study
(N = 381).
Variable

M

α

SD

1

2

3

4

5

6

7

8

9

1. Job demands

2.69

0.43

0.85

2. Job control

2.87

0.35

0.75

3. Exhaustion

1.79

1.08

0.89

0.25**

-0.20**

4. Cynicism

1.49

0.94

0.74

0.11*

-0.29**

0.60**

5. Personal competence

4.02

0.85

0.78

0.15**

0.44**

-0.18**

6. Health complaints

1.44

0.37

0.86

0.13**

-0.23**

0.56**

0.41**

-0.17**

7. Vigor

3.92

0.88

0.86

0.08

0.40**

-0.41**

-0.44**

0.65**

-0.37**

8. Dedication

4.19

0.96

0.90

0.05

0.53**

-0.29**

-0.50**

0.69**

-0.28**

0.76**

9. Absorption

3.56

0.98

0.80

0.07

0.42**

-0.16**

-0.32**

0.52**

-0.18***

0.73**

0.75**

10. Commitment

3.61

0.60

0.80

-0.05

0.30**

-0.36**

-0.44**

0.40**

-0.24**

0.49**

0.59** 0.45**

0.04

-0.30**

* P < 0.05, ** P < 0.01.
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Figure 2. Group centroids for the four combinations of demands and
control in a two-dimensional space. LD & LC = low demands and low
control; LD & HC = low demands and high control; HD & LC = high
demands and low control; HD & HC = high demands and high control.

Table 2. Standardized canonical coefficients for the scales used
in the discriminant function analyses (N = 381).
Discriminant function
Scales

I

II

Dedication

0.97

-0.19

Personal competence

0.82

0.35

Vigor

0.76

-0.18

Absorption

0.71

-0.09

Commitment

0.52

-0.24

Cynicism

-0.40

0.46

Exhaustion

-0.25

0.77

Health complaints

-0.24

0.44
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job” (dedication), and “Time flies when I am working”
(absorption).]
Commitment refers to the relationship of employees
to the organization in which they work. It is measured
with the 5 items of the affective commitment scale developed by Mowday et al (29). [Example item: “I tell
my friends and family that my organization is a pleasant organization to work for” (1 = totally disagree, 5 =
totally agree).]

Data analysis strategy
The strategy followed in the present study was to look
for different generalized patterns of health impairment
and active learning to indicate the differences between
the four combinations of job demands and job control
(ie, the four quadrants in figure 1). If these four combinations are related to health impairment and active
learning, it should be possible to separate the four quadrants on the basis of the response patterns to questions
about health impairment (exhaustion, health complaints)
and active learning (engagement, professional efficacy,
cynicism, commitment) by means of a discriminant analysis. This form of statistical treatment of the problem
offers the advantage of making use of the common variance of the individual aspects or items of health impairment and active learning and thus ignores singularities that might otherwise blur the picture. If, on the other hand, there is no significant difference in the effects
of a combination of job demand and job control, no discrimination based on the reported health impairment and
active learning should be possible.
The procedure used yielded the following target
groups for the discriminant analysis: low demands and
low control (LD & LC), low demands and high control
(LD & HC), high demands and low control (HD & LC),
and high demands and high control (HD & HC). After
a median split on the measures of job demands and job
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control, low (high) was considered the employees who
scored under (above) the mean value of 0 after a z-transformation.

Results
The means, standard deviations, internal consistencies,
and the bivariate correlations of the study variables are
presented in Table 1. As can be seen from this table, all
the scales had good internal consistency (30), and the
pattern of correlations was as expected.
The stepwise discriminant analysis revealed a significant separation of the four groups [Wilk’s λ=0.73,
χ2 (9)=108.92, P<0.001]. More specifically, two discriminant functions were significant for an optimal discrimination between the four groups. The eigenvalue of
the first discriminant function was 0.26 and the canonical correlation was 0.45. For the second discriminant
function, these values were 0.09 and 0.29, respectively.
As can be seen from the plot of the group centroids
in figure 2, the first discriminant function clearly discriminates between the presence and absence of job control, while the second discriminant function separates
the two levels of job demands. Overall, 42.1% of the
total sample could be correctly classified; this result indicates that the classification by these discriminant functions is obviously superior to a random assignment based
on prior group membership probabilities, which would
be only 25% of the sample (31). The plot of the group
centroids showed that job control had been classified
more accurately than job demands on the basis of the
discriminating measures since the distances between the
groups with low and high control (independent of the
level of demands) were larger than the distances between the groups with low and high demands.
The standardized canonical coefficients for the
scales of health impairment and motivation in the discriminant functions are displayed in table 2. The first
canonical variable — discriminating for the presence or
absence of control — was characterized by features related to motivation and active learning, including dedication, professional efficacy, vigor, absorption, and
commitment. The second canonical variable — separating low job demands from high job demands — was
mainly characterized by health impairment, namely, by
exhaustion, and by psychosomatic health complaints.
Cynicism had almost equally high loadings on both discriminant functions and thus made no contribution to
discrimination among the groups. Indeed, the results
were identical after the elimination of cynicism.
Since positive values in a discriminant function
mean dominance of the respective canonical (or discriminant) variables and negative values represent an underrepresentation of these variables, figure 2 can be

interpreted as follows: positive values on the first
discriminant function delineate an overrepresentation of
motivation and learning, and negative values on this discriminant function indicate an underrepresentation or
absence of motivation. Similarly, positive values on the
second discriminant function stand for an overrepresentation of health problems, while negative values indicate the absence or underrepresentation of these problems. Specifically, LD & LC jobs were characterized by
an absence of both health impairment and worker motivation (because they were located in the quadrant where
both discriminant functions are negative), while LD &
HC jobs were characterized by the presence of motivation and an absence of health impairment. Furthermore,
the distinctive characteristics of HD & LC jobs were
health impairment (positive values on the first discriminant function) and an absence of worker motivation
(negative values on the second discriminant function),
whereas HD & HC jobs were characterized by both
health impairment and motivation.
Finally, figure 3 shows the proportion of participants
classified correctly, as well as the proportion of false
classifications. As can be seen, the best prediction was
made for job control when job demands were low, and
the worst prediction was made for high demands when
job control was low. Furthermore, figure 3 shows that
the proportion of extremely wrong classifications was
relatively low (eg, predicted membership HD & HC
when the jobs were actually characterized by LD & LC).

Discussion
Our study shows that positive and negative work experiences are differently predictive of the four combinations of job demands and job control, as proposed by
the demand–control model (1, 2). Our hypothesis that
the amount of demands and control could be predicted
on the basis of reported health impairment and active
learning was confirmed. By means of a discriminant
analysis, we were able to separate the four quadrants of
the demand–control model according to the employees’
pattern of response to questions about different indicators of health impairment and active learning and not
according to that of unique indicators, as is the case with
the use of a multivariate analysis of variance. In addition, for more than two groups, “discriminant analysis
is preferred because it is computationally more efficient
than logistic regression analysis” (32, p 335). In other
words, our alternative methodology was successful in
detecting the reported combinations of job demands and
control on the basis of employees’ burnout and engagement. Each of the four combinations of demands and
control was differentially related to the experience of
strain consequences or motivational outcomes.
Scand J Work Environ Health 2001, vol 27, no 4
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Figure 3. Results of the classification procedure.

The indicators that were responsible for the discrimination between low versus high job control were professional efficacy, vigor, dedication, absorption, and
commitment. In other words, the experience of job control is probably responsible for the experience of motivation and learning. Note, however that cynicism (ie,
distancing from work) — which was seen as an indicator of low motivation (33) — made no contribution to
this discrimination. Thus cynicism is not only strongly
(and negatively) related to the conceptual similar constructs, for example, dedication, but is also strongly (and
positively) related to the other core burnout component
of exhaustion. It therefore justifies the designation of
burnout as an affective-motivational syndrome (ie, the
existence of one component increases the possibility of
the existence of the other component). On the other
hand, the discrimination of low versus high job demands
was mainly based on employees’ levels of exhaustion
and health complaints. It seems, in other words, that job
demands were the factor most clearly responsible for the
development of health impairment.
However, the combination of both discriminant
functions gives a more accurate insight into the relationship between demands and control on one hand and positive and negative experiences at work on the other hand.
The employees who reported low demands and low control reported both low active learning and little strain,
which is in agreement with Karasek’s (1, 2) predictions.
In addition, the job strain hypothesis, referring to a work
situation of high demands and low control was also confirmed. The employees who worked under such conditions experienced pronounced strain consequences and
low active learning. However, inconsistent with predictions from the demand–control model, employees who
reported low demands and high job control (ie, in socalled low strain jobs according to Karasek’s terminol-
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ogy) experienced few strain consequences but scored
relatively high on active learning as well. Furthermore,
employees in active jobs (high demands and high control) reported not only high motivation but also high levels of strain, a finding also not completely in line with
the prediction of the model, since one would expect active learning and average psychological strain in such
work environments.
Our study produced some remarkable findings. First,
our findings suggest that active jobs may not only lead
to increased worker motivation and learning, but also
to high strain. This simultaneous existence of both motivation and health impairment in so-called active jobs
requires a systematic observation in future studies. It
may represent a specific feature of our population, or it
might mean that a high level of job demands is linked
to health impairment with or without the additional
availability of job control. Furthermore, it could also be
that, in this group, job demands were in fact too high.
If this were the case, much of the energy mobilized by
job demands could not be translated into effective problem solving (ie, job control), the consequence being
much residual strain (2). This possibility is also consistent with the ideas of Warr’s Vitamin Model (34), which
assumes that neither too many nor too few demands are
good for employees.
A second remarkable finding is that low-strain jobs
may not only lead to reduced health impairment, but also
to the experience of active learning. This finding also
contradicts the prediction of the demand–control model
and may be due to method artifacts (motivated employees assessing their jobs as less demanding), or it may
represent another point of view in the interpretation of
job demands (ie, demands are a troublesome aspect of
the job and require additional effort from the employee
in order to be fulfilled). According to our findings, high
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job demands are linked to an overrepresentation of strain
(independent of job control), whereas high job control
is related to an overrepresentation of active learning (independent of the level of demands). In other words, job
control seems to be an insufficient buffer that could temper the effects of job demands, or job demands seem to
have an overwhelming character for employees. Consequently, the results of our study raise the necessity of
additional investigation into the specific mechanisms of
how high job demands must be to become a challenge
(and further lead to motivation and active behavior) and
from what level they are overwhelming (and consequently result in health impairment).
These findings generally support the assumption of
different ill-health indicators for the distinct combinations of demands and control. Although the discriminating solution was not completely accurate, the correct
classifications had the highest frequency, and the extremely wrong classifications had the lowest frequency. More importantly, the combinations of demands and
control that were on the active learning diagonal, and
clearly represent the interaction effect (LD & LC and
HD & HC), could be efficiently discriminated from each
other. The same applies for the strain diagonal (LD &
HC and HD & LC). However, the resulting relationships
between job demands and job control on one hand and
positive and negative outcomes on the other do not completely confirm the expectations of the demand–control
model, but they do confirm the job demands–resources
model (16, 17). The job demands–resources model states
that excessive job demands are primarily related to negative stress reactions, like exhaustion, whereas job resources are mainly related to motivational outcomes,
like engagement and professional efficacy. Recent studies with this model have clearly shown that the relationships between job demands and motivational indicators,
as well as between job resources and strain are marginal (16, 17).
A weakness of our study is that both job characteristics and outcomes were measured with a cross-sectional, self-report questionnaire. In principle, this methodology throws the causality hypothesis into a questionable state. However, several longitudinal studies in this
domain have shown that job characteristics, like job demands and job control have causal predominant relationships with health outcomes in such a way that the outcomes tend to occur after job perceptions, rather than
vice versa (35). As far as the self-report measures are
concerned, the job holder seems to be the most important source to offer information regarding his or her
unique job position (36). Other, “objective” methods,
such as observers’ ratings, appear to be good alternatives, but they also suffer from problems, including observer bias and halo and stereotyping effects (37). Furthermore, common method variance should not have

inflated the relationships of the variables, since a confirmatory factor analytic approach, using only a single
factor method (38), showed that a method factor could
not adequately explain the variance of the study variables. In a similar vein, the two-factor confirmatory factor analytic approach, in which one factor was operationalized by all positively phrased scales (job control,
vigor, dedication, absorption, commitment and professional efficacy) and the second factor was operationalized by all negatively phrased scales (job demands, exhaustion, cynicism, and health complaints), revealed that
response bias due to item wording was again insufficient
in explaining the variance of the variables under study.
An advantage of our study was the inclusion of both
positive and negative outcomes of job (re)design with
respect to the individual, as recommended by Karasek
(2). The results of our study show that, to obtain better
insight into the postulated effects of the demand–control model and to find support for the postulated (interaction) effects (15), the inclusion of both positive and
negative outcomes is necessary.
In summary, our methodology appeared to be successful in investigating the importance of combinations
between job demands and job control in predicting
health impairment and active learning or motivation.
Health impairment differentiated between low and high
demanding jobs, whereas active learning differentiated
between jobs allowing low and high job control. Nevertheless, the specific hypotheses of Karasek (1) that are
inherent in the demand–control model were only
partly confirmed, since the low-strain jobs were filled
by employees without health impairments but with motivation, whereas the active jobs included employees
with motivation but also reporting health complaints.
Future studies should therefore set out the interplay of
the two core assumptions of the demand–control model
in combination with longitudinal research designs
and focus more explicitly on the motivation or active
learning hypothesis.
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