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Comparing Group and Individual Level
Assessments of Job Characteristics in Testing
the Job Demand-Control Model: A Multilevel
Approach

Jan de Jonge,"* Gerard J. P van Breukelen,”> Jan A. Landeweerd,’
and Frans J. N. Nijhuis?

This article describes a test of Karasek’s Job Demand-Control (JD-C) Model
using both group and individual level assessments of job characteristics. By group
assessments, we mean aggregated individual data. A random sample from
general hospitals and nursing homes included 16 institutions, 64 units, and 1489
health care workers (82% response). Because of the hierarchically nested data
structure (i.e., institutions, units, and individuals) the research questions and
hypothesis were tested in multilevel regression analyses (VARCL). The results
revealed both group level and individual level effects with regard to psychological
outcomes, and stressed the usefulness of multilevel techniques. Karasek’s JD-C
Model was partly confirmed by finding two interaction effects at group level and
at individual level with regard to job satisfaction and work motivation, respectively.
The discussion focuses on theoretical, methodological, and practical implications
of multilevel modeling with respect to the JD-C Model.
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INTRODUCTION

In order to redesign jobs or workplaces, researchers were always in-
terested in how job characteristics affect working people. In the last few
decades, many organizational research studies have shown that the pres-
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ence or absence of certain job characteristics (e.g., job demands and job
autonomy) may lead to attitudinal and behavioural reactions, such as job
satisfaction, exhaustion, health complaints, and even illness or disability
(e.g., Hackman & Oldham, 1980; Karasek & Theorell, 1990; Schnall,
Landsbergis, & Baker, 1994; Siegrist, Peter, Junge, Cremer, & Seidel, 1990;
Warr, 1987). As a consequence, several theoretical models have been de-
veloped to understand the relationship between such job characteristics and
employee reactions (cf. Kahn & Byosiere, 1992). In general, these models
can be described as situation-centered or person-centered (cf. Warr, 1987).
Situation-centered models focus primarily on explanatory factors or events
outside a particular worker, while person-centered models seek explana-
tions in the person whose actions are being studied (e.g., cognitions, habits,
feelings, and needs).

A situation-centered model on which much of the current job redesign
research and job stress research is based is the Job Demand-Control (JD-C)
Model, developed by Karasek (1979). In its basic form, the model postulates
that the primary sources of job stress lie within two basic characteristics of
the job itself: (1) psychological job demands, and (2) job decision latitude.
Job demands are defined as psychological stressors that are present in the
work environment (e.g., workload). Job decision latitude, or job control, is
defined as “the working individual’s potential control over his tasks and his
conduct during the working day” (Karasek, 1979, pp. 289-290).

Psychological strains are a consequence of the joint effects of the de-
mands of a job and the range of job control available to the employee. These
joint effects are also called interaction effects. The first major prediction of
the JD-C Model is that the strongest aversive job-related strain reactions
(like exhaustion, job-related anxiety, and health complaints) will occur when
job demands are high and worker’s control is low (i.e., high strain jobs). The
second prediction of the model, which is sometimes overlooked, is that mo-
tivation, learning, and personal growth will occur in situations where both job
demands and worker’s control are high (i.e., active jobs).

Tests of the JD-C Model can be roughly divided into two categories,
namely (1) multi-occupation studies, and (2) single-occupation studies (cf.
De Jonge, 1995; Jones & Fletcher, 1996). The former kind of studies are
usually large-scale examinations of national surveys that mainly focus on
cardiovascular diseases. These studies frequently use an occupation level
of analysis. The latter refers to individual level self-report studies that focus
on attitudinal outcomes (e.g., job satisfaction and work motivation), behav-
ioural outcomes (e.g., absenteeism and smoking consumption), and physi-
ological outcomes (e.g., blood pressure and muscle tension). A large
number of studies evaluating the JD-C Model failed to provide clear and
unambiguous support (De Jonge & Kompier, 1997; Jones & Fletcher,
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1996). Several conceptual as well as methodological criticisms have been
expressed in the literature that might explain the inconclusive results. First,
there is some doubt as to the conceptualization and operationalization of
job demands and job decision latitude, particularly in the multi-occupation
studies. Job demands as used by Karasek seem to be a mixture of job stres-
sors, job complexity, and lack of control (Jones & Fletcher, 1996; Kasl,
1996). For instance, “hectic work” may have different meanings depending
on the particular job of the respondent. In addition to this, the original
scale of Karasek (1979, 1985) includes not only purely descriptive items,
but also affective items, which may lead to spurious relationships with the
dependent variables (cf. Wall, Jackson, Mullarkey, & Parker, 1996). Job
decision latitude reflects the term “job autonomy’ as it is used in the job
redesign tradition, but the operationalization of this construct also contains
elements like skill level, skill variety, and even job scope or job complexity
(Frese, 1989; Ganster, 1989, 1995; Kasl, 1996). So, the measurement of
both job demands and job decision latitude may be confused with other
job characteristics.

Second, in multi-occupation studies, results may be confounded with,
for instance, socioeconomic status and health behaviour of the workers.
Jobs concomitantly high in demands and low in control are likely over-
represented by employees of low socioeconomic class and low health be-
haviour who share other risks for cardiovascular diseases (e.g., Siegrist et
al., 1990). Third, the finding of significant interaction effects of job de-
mands and job decision latitude may be affected by the use of different
methods and/or different kinds of interaction terms (e.g., Kasl, 1996;
Landsbergis, Schnall, Warren, Pickering, & Schwartz, 1994). More specifi-
cally, both analysis of variance and regression analysis have been carried
out. In general, the first method produces results that are relatively often
in favor of the JD-C Model. However, it has been argued that interactions
ideally should be tested with moderated regression analysis (Aiken & West,
1991; Landsbergis et al., 1994). Quite often, studies that use the latter do
not yield positive results (e.g., Payne & Fletcher, 1983; Spector, 1987).
These differences in results can be explained by power differences between
different statistical methods. Fourth, it is also possible that the inconsis-
tent—interactive—findings could be due to one or more moderator vari-
ables influencing relations between job characteristics and outcomes (e.g.,
personality characteristics or workplace social support). A number of re-
search studies have started in order to investigate these moderating effects,
some of them with quite promising results (see Johnson, 1989; Jones &
Fletcher, 1996; Parkes, 1991; De Rijk, Le Blanc, Schaufeli, & De Jonge,
1998).
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Finally, an alternative explanation for the lack of consistency may be
the assessment of job characteristics. Basically, the JD-C Model is situ-
ation-centered in that it emphasizes the particular role of the work envi-
ronment in the prediction of job-related strain. It is self-evident that in
cases where the aim is to redesign work independently of a particular
worker, one needs more objective parameters which are able to show to
have an impact on people’s behaviour (Frese & Zapf, 1994). In other words,
job demands and job control are, in theory, characteristics of jobs rather
than characteristics of people.

Job demands and job control generally have been measured by means
of self-report questionnaires. However, the main problem with such ques-
tionnaire instruments is that—as reflections of the objective work environ-
ment—they are more prone to bias than objective instruments. Self-report
questionnaires measure job characteristics as perceived by the individual
worker and may therefore not reflect the objective task accurately (Karasek
& Theorell, 1990). For instance, someone can work in a job with high de-
mands, and not report feelings of high workload.

Consequently, the methodology of the JD-C studies (the multi-occu-
pation studies in particular) has varied considerably. Most studies rely heav-
ily on the individual’s perception or description of job characteristics (cf.
Soderfeldt, SOderfeldt, Jones, O’Campo, Muntaner, Ohlson, & Warg, 1996).
A few have highlighted the group’s perception or description as a reflection
of the objective environment (cf. De Jonge & Kompier, 1997; Schnall et
al., 1994). This point will be discussed in more detail in the next section.

THE ASSESSMENT OF JOB CHARACTERISTICS

The job characteristics of the JD-C Model have been measured in two
different ways: (1) “objective,” and (2) “subjective” (Karasek & Theorell,
1990; Kristensen, 1995). “Objective” and “subjective” have been put in quo-
tation marks, because they are used inconsistently in the literature on work-
stress. So-called “objective” job characteristics may be defined as ones
which are assessed independently of the job incumbent (cf. Frese & Zapf,
1988, 1994; Spector, 1992). Examples are physical and social characteristics
of the work environment or expert ratings. Accordingly, “subjective” job
characteristics are dependent on employee’s cognitive and emotional proc-
essing (like appraisals), and their ability in coping (Frese & Zapf, 1988,
1994; Lazarus, 1995).

Currently, the objective method is carried out through (1) direct in-
dependent measurement, and (2) observers’ ratings (e.g., Frese & Zapf,
1988; Kristensen, 1995; Schnall et al., 1994; Theorell & Karasek, 1996).
The main problem with direct measurement of objective characteristics is
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that some aspects are difficult to express in concrete physical terms (Warr,
1987). For example, job autonomy and job clarity do not provide usable
general markers. The second approach seems to be objective as mentioned
above, but may be influenced by observers’ bias. The measurement yields
incomplete and partially invalid information, due to limited observation
time or space and the effects of the observation itself (Frese & Zapf, 1988).
Additionally, observers’ ratings seem to suffer from stronger halo and
stereotyping effects than subjects’ assessments (Frese, 1985; Semmer, Zapf,
& Greif, 1996; Spector, Brannick, & Coovert, 1989).

The subjective method is usually carried out by means of self-report
questionnaires. This kind of measurement has several problems as well
(e.g., Frese, 1985; Frese & Zapf, 1988; Kasl, 1989, 1996; Spector, 1992;
Zapf, 1989), such as: (1) conceptual overlap between independent and de-
pendent measures in that both measures reflect the same construct; (2)
common method variance, because the information is derived from the
same source (e.g., central tendency, acquiescence); (3) influence of a third
variable that causes a spurious relationship (e.g., a personal trait); (4) the
potential influence—or alteration—of the estimation of job characteristics
due to the presence of an outcome variable (e.g., health complaints); (5)
possible effect of demand characteristics of the research context and ex-
perimenter effects, resulting in false correlations between job characteristics
and outcome variables; (6) job incumbents may be so used to their work
situation that they deny some of the occupational hazards.

Spector (1992) argued that more work needs to be done exploring the
accuracy of reports, both from the perspective of the job incumbent and
from alternative sources to reflect the work conditions. One way to avoid
the above-mentioned problems as far as possible is to look for such alter-
native sources. So-called group assessments seem to be very useful in meas-
uring job characteristics (Frese, 1985, 1989; Frese & Zapf, 1988; Spector,
1992). By group assessments, we mean that the scores of job incumbents
with the same job and working in nearly identical workplaces are aggre-
gated into one general score. The group assessments can be described as
the group estimates of the respective job characteristic for each job incum-
bent. These measures refer to that part of a particular job characteristic
that different workers doing nearly the same job have in common (see also
Semmer et al., 1996). In other words, group assessments are based on the
concept of the ideal typical worker (i.e., an average worker with sufficient
skills to perform his or her tasks). According to Frese and Zapf (1988,
1994), group assessments are more objective measures in the sense that
the influence of idiosyncratic—individual-—perceptions and possibly illusory
answers are reduced. In addition to this, the expertise of workers is taken
into account and problems of brief periods of observation are avoided. Fi-
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nally, group assessments seem to be less subject to methodological prob-
lems such as attenuation, because unsystematic error variance is reduced.
Thus, group data are likely to be more reliable than individual assessments.

Theoretical justification for considering group assessments as more ob-
jective measures of the two job characteristics in the JD-C Model can be
found in the literature on social and interactional psychology, industrial
and organizational psychology, and organizational behaviour and ecology
(e.g., Alderfer, 1987; Baron & Boudreau, 1987; Gibson, 1979; Hackman,
1976; Krahé, 1992; Schneider, 1987; Warr, 1987). From the point of view
of modern interactionism, for instance, there exists situational features that
can be consensually regarded as part of the situation. These features are
conceptualized as situational “affordances,” and are constructs that imply
the complimentarity of both work environments and workers. What makes
the features “quasi-objective” is the fact that they belong to the work situ-
ation irrespective of whether or not the job incumbent recognizes them as
such. For example, a danger signal tells a majority of workers to run to
the emergency exit. Affordances have some conceptual similarity with
Hackman’s (1976) “group-supplied stimuli.”

Another justification is provided by Schneider’s (1987) ASA frame-
work. This framework suggests that employees will experience similar work-
ing conditions due to attraction, selection, and attrition processes in an
organization. This results in similarity in behaviour within a work setting.
In other words, the people make the workplace (Schneider, 1987). Al-
though Schneider bases his framework primarily at the organizational level,
it is most likely that his ideas can be employed at the group level of analysis.

The claim that group assessment (i.e., aggregated data) is more ob-
jective is corroborated by several empirical findings. For instance, a
metaanalysis of 16 convergence studies conducted by Spector (1992)
showed that aggregate-level correlations between job characteristics and
outcomes were similar to individual level correlations. Moreover, it ap-
peared that the convergent validity at the aggregated level was rather large,
and even larger than at the individual level.

PURPOSE

The purpose of this study was to test the JD-C Model using both group
and individual indicators of job characteristics. The reason why we used
group and individual assessments of job demands and job autonomy is that
we want to find out whether aggregated job characteristics data significantly
add explained variance to individual job characteristics data with regard to
employee health. In other words, the key question is whether aggregated
job characteristics explain additional variance in individuals’ attitudinal re-
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actions. This could mean that some of the explained variance of employee
health is attributable to some more objective features outside the individual
perception or assessment (e.g., affordances or group-supplied stimuli),
which has important theoretical and practical consequences. For instance,
if job-related strain captures group level variance, the aspirations of the
JD-C Model to be situation-centered would receive support. In addition
to all this, we tried to measure the two job characteristics (job demands
and job autonomy) more precisely and extensively. Lastly, the interaction
effect of demands and autonomy was tested with regression techniques in-
cluding a multiplicative interaction term (cf. Aiken & West, 1991; Jaccard,
Turrisi, & Wan, 1990; Landsbergis et al., 1994).

We tested the JD-C Model in a single-occupation sample of health care
workers because their professions are very suitable for testing the JD-C
Model for several reasons (e.g., Fox, Dwyer, & Ganster, 1993; Ganster &
Fusilier, 1989). First, health care workers seem to be subject to stressful work
conditions (i.e., high job demands). Second, job autonomy is an important
tool in present-day care delivery systems. Third, because of different types of
health care areas and different specialties, health care workers are a relatively
heterogeneous group. Moreover, Ganster and Fusilier (1989) showed that
there is as much variability in health care samples as there is across a fairly
wide range of occupations. Finally, the relative homogeneity in social class
restricts the confounding effect of socioeconomic status.

In line with the JD-C Model, it is hypothesized that job demands and
job autonomy have an interaction effect with respect to employee health.
To be more specific, we expect that job autonomy attenuates the adverse
effects of job demands on employee health. In addition to this, we will
compare aggregated and individual data by means of the variance to be
explained. We expect that, given that aggregated data correspond to the
more objective work conditions, then, if the JD-C Model is correct, the
use of aggregated data should reveal stronger interaction effects.

METHOD

Sample

A random sample of 16 institutions was drawn from all general hos-
pitals and nursing homes in the Netherlands (N = 218). Eight general hos-
pitals and eight nursing homes participated in the study. Health care
workers in four units in each institute were asked to complete a question-
naire. Six types of units were present in the sample: an intensive care unit
(ICU), a psychiatric unit, an internal unit, a surgical unit, a somatic unit,
and, finally, a psychogeriatric unit. The initial sample consisted of 1806
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health care workers from 64 units, including nurses, nurses’ aides, student
nurses, activity therapists, secretaries, and kitchen staff. Self-report ques-
tionnaires were filled in, and 1489 respondents returned the completed
questionnaire by post (82% response). In order to keep the work situation
roughly constant across individuals within a given unit, we only included
health care workers with the same job level, namely, registered nurses (cf.
Thomas, 1986). Furthermore, only workers who had been employed for
more than 3 months were included in the final sample, in order to ensure
valid and reliable observations of the work situation (cf. Frese & Zapf,
1994; Katz, 1978). These two restrictions reduce the sample to 895 regis-
tered nurses. Eighty-four percent of the respondents were women, and the
age ranged from 19 to 59 years (M = 30.7, SD = 7.4). The mean work
experience was 10.8 years (SD = 6.5).

Measures

Demographic variables (i.e., gender and age) functioned as control vari-
ables. These variables may confound the relationships between job charac-
teristics and outcome variables (e.g., Karasek & Theorell, 1990; Schaufeli
& Van Dierendonck, 1993; Warr, 1987). Because fype of unit may also play
a confounding role, we controlled for this variable too.

Job demands and job autonomy are the predictor variables. In accordance
with the theoretical background, we have tried to operationalize these con-
structs more precisely and more completely. Therefore, these two measures
differ somewhat from Karasek’s measures. The two job characteristics include
both individual data and aggregated data (i.e., mean group scores of the 64
units are used). This means that there are two variables for each job charac-
teristic: one variable with individual scores and one variable with aggre gated
individual scores. These aggregate-level variables combine judgments across
individual jobs, thus removing variance due to individual differences and idi-
osyncratic responses. In order to minimize bias, the subjective indicators of
our two job characteristics contain items with a minimum of cognitive proc-
essing. In other words, these items are precisely defined and are as neutral as
possible (cf. Frese, 1989; Frese & Zapf, 1988; Kasl, 1987; Wall et al., 1996).

Job demands were measured by an eight-item questionnaire (5-point
response scale ranging from 1 = never to 5 = always). This scale was de-
veloped by De Jonge, Landeweerd, and Nijhuis (1993) and is extensively
validated in Dutch samples. We used a relatively wide range of both quali-
tative and quantitative demanding aspects, like working under pressure of
time, job complexity, working hard, and strenuous work. The reliability of
this scale (Cronbach’s @) is .85. An example of the items is: “In the unit
where 1 work, work is carried out under pressure of time.”
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Job autonomy was measured by means of the Maastricht Autonomy Ques-
tionnaire (MAQ; De Jonge, 1995), which consists of ten Likert items with a
5-point response scale ranging from 1 = very little to 5 = very much. The MAQ
measures the worker’s opportunity (or freedom), inherent in the job, to deter-
mine a variety of task dimensions, like method of working, amount of work,
and work goals. The reliability of the MAQ is .81. For instance, “The oppor-
tunity that the work offers to determine the method of working yourself.”

In line with the two major predictions of the JD-C Model, we used
four outcome variables (i.e., emotional exhaustion, job-related anxiety, work
motivation, and job satisfaction).

Emotional exhaustion is a component of the Dutch version of the
Maslach Burnout Inventory, the MBI-NL (Schaufeli & Van Dierendonck,
1993, 1994). Of the three dimensions of burnout, emotional exhaustion is
closest to more traditional strain variables (cf. Maslach, 1993; Shirom,
1989). The scale consists of eight items, scored on a 7-point scale (ranging
from 0 = never to 6 = always; Q.= .85).

Job-related anxiety was measured by means of a component of the
Dutch Organizational Stress Questionnaire (VOS; Reiche & Van
Dijkhuizen, 1979), asking respondents how they generally felt at work. The
scale consists of four items with a response scale ranging from 1 = never
to 4 = always (L= .78). The items reflect feelings of anxiety, nervousness,
tenseness, and restlessness, respectively.

Work motivation was measured by five items in which the respondents
were asked how interesting, stimulating, and challenging their work was
(De Jonge et al., 1993). The questions were answered on a 5-point scale
(response scale ranging from 1 = strongly disagree to 5 = fully agree).
The reliability of this scale is .87. This scale has been well-validated in
Dutch samples of health care workers (cf. De Jonge, 1995).

Job satisfaction was measured by one item: “I am satisfied with my present
job.” The question was answered on a 5-point scale, ranging from 1 = strongly
disagree to 5 = fully agree. Several researchers have shown that a global rating
of overall job satisfaction is an inclusive measure of overall job satisfaction
(e.g., Scarpello & Campbell, 1983; Wanous, Reichers, & Hudy, 1997).

Data Analysis

Much behavioural and social research involves hierarchical data struc-
tures. Conventional statistical techniques (e.g., ordinary regression analysis)
ignore this hierarchy and may, therefore, lead to incorrect results (Bryk &
Raudenbush, 1992; Hox, 1994; Hox & Kreft, 1994).

In the multi-occupation studies regarding the JD-C Model, for exam-
ple, occupational grouping was used as a measure of objective differences
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between jobs relevant to job redesign (e.g., Karasek & Theorell, 1990;
Schwartz, Pieper, & Karasek, 1988). Although this method appears to be
a slight improvement on the use of observers’ ratings, it is still very con-
servative and too indirect to isolate the two job characteristics (Frese &
Zapf, 1988; Ganster & Schaubroeck, 1991; Kasl, 1989). More specifically,
information is lost if data are aggregated to mean group scores. There is
a great deal of imprecision as a result of the inability to deal with variability
in job characteristics within the group (Ganster & Fusilier, 1989; Landsber-
gis, Schurman, Israel, Schnall, Hugentobler, Cahill, & Baker, 1993). Con-
sequently, the statistical analysis may lose power (Hox, 1994).

Furthermore, conventional statistical techniques lean heavily on the as-
sumption of independence of observations. A common problem with these
techniques is that the statistical dependence among the scores of employees
within the same group (due to group characteristics not included in the
model) is discounted. All observations are regarded as independent, when
in fact there is dependence (Hox, 1994; Vancouver, Millsap, & Peters,
1994). Violation of the assumption of independence of observations may
cause too small estimates of the standard errors of conventional statistical
techniques (Bryk & Raudenbush, 1992). This negative bias in turn may
lead to spurious “significant” findings.

A final problem is that in small groups, the group averages will have
large standard errors. Conventional statistical analysis using group means
will be unusable to separate systematic variation from sampling error (Van-
couver et al., 1994).

Recent developments in statistical theory with regard to the estimation
of hierarchical linear models allow us to take the hierarchy in data into
account (Aitkin & Longford, 1986). In this so-called “multilevel research,”
the data structure in the population is hierarchical, and the data are viewed
as a multistage sample from this hierarchical population. For example, in
organizational research, the population consists of organizations, units or
groups within these organizations, and employees within these units or
groups. With the help of multilevel models, we can formulate and test hy-
potheses about relationships occurring at different levels and even across
levels. In the present study, a three-level model is used (cf. Bryk & Rauden-
bush, 1992, Chap. 8). First, the macrolevel contains a random sample of
16 institutions. Second, there are 64 units at the mesolevel. Finally, there
are 895 nurses assumed to be randomly sampled per unit (microlevel).

The basic hierarchical regression model for a three-level dataset can
be formulated as a general regression equation with a dependent variable
vy and independent variables x1 to xh in which the subscript i refers to the
microlevel (nurse), j to the mesolevel (unit), and k to the macrolevel (in-
stitution; see Eq. 1).
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ik = Pojk + Puikxtik + Pojkxie + ...+ Pujkxnie + eijk (1)

The subscript /# indexes the independent variable x and the corresponding
regression parameter B Equation (1) is the general microlevel model. In
the multilevel model, the intercept (ﬁ)jk) and regression coefficients (ﬁ;)
of microlevel predictors (such as gender, age, and job demands) may vary
across mesolevel units (units) and across macrolevel units (institutions),
randomly and/or as a linear function of a mesolevel or macrolevel fixed
factor (see Bryk & Raudenbush, 1992). In our model, we assume that the
intercept (B)jk) from Eq. (1) can be rewritten as presented in Eq. (2):

5
bojk =bo + 2 YogZg + Uojk + Vo (2)
g=1

in which z1 to z5 represent the dummy variables for type of unit (mesolevel
fixed factors), uojx the random effect of the factor unit within type of unit,
and vox the random effect of the factor institution. In this way, differences
in health and well-being between units and institutions are accommodated.

Because of the exploratory nature of this study, explicit hypotheses
about the interaction between our predictor variables on the one hand,
and the random factors unit and institution on the other (so-called cross-
level effects) were absent. Therefore, we restricted our analyses to random
variation between units and institutions in the intercept (B)jk) only, which
represents random (main) effects of the factors unit and institution. The
other regression coefficients (Bl to &) are assumed to be constant across
units and institutions, which implies noninteraction between fixed factors
(xs) and random factors (unit and institution).

This results in a multilevel model in which individuals are the unit of
analysis, and in which the intercept B)jk may vary at two levels: units and
institutions. Additionally, some mesolevel and macrolevel fixed factors can
be introduced to explain variability. For our purpose, we only included
mesolevel fixed factors, that is, the two aggregated job characteristics and
their interaction term.

Taken together, multilevel analysis has several advantages in compari-
son with conventional statistical techniques. First, data from more than one
hierarchical level can be included in the analysis. So, with respect to the
JD-C Model, we are able to estimate the relative importance of individual
and group level factors. Second, the statistical dependence between indi-
viduals of the same unit (or units of the same institution) is taken into
account through the random variation of Bojx across units and institutions.
Finally, the multilevel model separates sampling error due to variation be-
tween units from variation within units.
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In this study, the multilevel models are estimated and fitted with the
computer program VARCL (VARiance Component analysis by maximum
Likelihood; Longford, 1993). VARCL is one of the most popular computer
programs for analyzing multilevel regression models (cf. Hox, 1994; Kreft,
De Leeuw & Van der Leeden, 1994). Additionally, a standard statistical pro-
gram (SPSS) was used in order to obtain the two raw data files with aggre-
gated and individual data, respectively, to be used in VARCL (cf. Hox, 1994).

Model Building

The strategy for model building within VARCL is to follow the hy-
pothesis and expectations, as described earlier.

1. The first model that is fitted is an empty model: a fully uncondi-
tional model without predictors at any level apart from the ran-
dom effects of units and institutions. This model represents the
(unexplained) variation of the outcome variables at each level
(nurse, unit and institution). In case of significant unit and insti-
tution effects, we will have to perform multilevel analyses rather
than ordinary linear regression analyses.

2. The second model includes all covariates (i.e., gender, age, and
type of unit) and the individual job characteristics. How much of
the total variance can be explained by these variables?

3. The third model again includes the variables of model 2, but now
the aggregated job characteristics are added. The questions are,
first, whether the aggregated variables add explained variance to
model 2, and second, how much variance can be explained by both
individual and aggregated variables.

In order to test the interaction hypothesis, we performed multilevel
regression analyses including a multiplicative interaction term for all out-
come variables. The multiplicative term was computed from the grand
mean centered scores of job demands and job autonomy, for the individual
variables and aggregated variables, respectively (cf. Aiken & West, 1991;
Kleinbaum, Kupper, & Muller, 1988).

RESULTS

Preliminary Analyses

The means, standard deviations, and zero-order Pearson correlations
of the study variables are presented in Table I. Note that there are two
covariates at the microlevel (i.e., gender and age) and five dummy variables
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at the mesolevel, controlling for the six types of units. The Intensive Care
Unit (ICU) is the reference category and has the value 0 on all five dummy
variables. At the mesolevel, the predictor variables job demands and job
autonomy consist of aggregated individual data (i.e., mean group score per
unit was computed; cf. Hox, 1994).

To justify aggregation of the two job characteristics, we have to demon-
strate sufficient homogeneity of within-unit variance. To test whether there
was agreement within the 64 units of the ratings of job demands and job
autonomy, we used the estimate of within-group interrater reliability of James,
Demaree, and Wolf (1993). This coefficient can be interpreted similarly to
other types of reliability coefficients, such as coefficient alpha (cf. George,
1990). In general, the average within-group interrater reliability for job de-
mands and job autonomy was .95 and .96, respectively. In summary, the reli-
ability estimates for the two job characteristics indicated a high level of
agreement within units, justifying the use of aggre gates in subsequent analyses.

Finally, a confirmatory factor analysis (LISREL 8) was conducted to
show that indeed there are four separate outcome variables (cf. JOreskog
& Sorbom, 1993). The corresponding LISREL analysis showed that a four-
factor solution yielded an acceptable chi-square relative to its degrees of
freedom (X2(129) = 513.39, p < .001), and relatively good other fit indices
(NNFI = .93; CFI = 94; AGFI = 91; RMSEA = .06).

Model Tests

The first model within VARCL is an empty model with only one fixed
effect, namely the intercept (the average individual mean) and two random
effects of the factors units and institutions. Significance of the random effects
of units and institutions within VARCL was tested by computing the deviance
(D) for the ordinary regression model (a regression model without these ran-
dom effects). The difference between this deviance and the deviance of our
multilevel null model has a y?-distribution with two degrees of freedom under
H, such that there are neither unit nor institution effects (e.g., Bryk &
Raudenbush, 1992; Kleinbaum et al., 1988). For all outcome variables, the
results showed that the difference between the two deviances is significant,
which means that Hy, was rejected. We may conclude that there are differ-
ences between units and/or institutions with respect to all outcome variables.
The variance in these variables is mainly a function of individual differences
(85.7% —94.4% ), but unit and institution differences together explain some of
the variance (5.6% —14.3% ). So, multilevel regression analyses rather than or-
dinary regression analyses have to be performed.
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Table II. Results of the Multilevel Regression Analyses with Respect to
Emotional Exhaustion (p-Values Based on Approximate Standard Errors
Provided by VARCL)

Model
1 2 3
Grand mean ([}) 1.76 1.76 1.78
Individual level”
Gender -.10 -.09
Age -.00 -.00
Job demands J73* T
Job autonomy -.04 -.04
Dem. X aut. -.02 .01
Group level®
Type of unit?
Psychiatric 55% 52%
Internal 12 11
Surgical 24* 23%*
Som atic .06 -.01
Psycho-geriatric .20% 17
Job demands .10
Job autonomy -.07
Dem. X aut. —.65
Variance decomposition (Qz)
Individual level .680 561 .560
Group level 071 011 .010
Institution level 013 .002 .000
Model fit
Deviance (D) 2256.30 2040.54 2035.99
A model 1 (AD) 215.76*
A model 2 (AD) 4.55
A df 10 3
R’ 24.9% 25.4%

“Reference category: ICU.
»Unstandardized regression coefficients.
*p < .05.

Emotional Exhaustion

The results of the multilevel regression analyses with emotional exhaus-
tion as outcome variable are given in Table II. In the second model of Table
II, all eight covariates and the two individual job characteristics are entered.

Different models can be compared with respect to predictive power by
a likelihood ratio test (Bosker & Snijders, 1990; Bryk & Raudenbush, 1992).
Deviance (D) is computed for each model and the difference between the
deviance statistics (AD) is used to test the hypotheses. If one model is a spe-
cial, reduced version of the other model, this difference has a Xz-distribution
under H that the extended model does not predict better than the reduced
model. Critical values of the ?-statistic mean that the reduced model is too
simple a description of the data (e.g., Kleinbaum et al., 1988).
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After entering the above-mentioned variables, the overall model fit im-
proved (AD(10) = 215.76, p < .05). This implies that model 2 has a better
fit than model 1, and reduces unexplained variance at all three levels. The
total modeled, or explained, proportion of variance (R?) is 24.9% . For a
random intercept model this parameter can be estimated as the propor-
tional reduction in mean squared prediction error due to predictor variables
(see also Snijders & Bosker, 1994).

It appears however that the interaction term of job demands and job
autonomy is not significant. Only individual job demands have a significant
positive relationship with emotional exhaustion. In other words, higher lev-
els of individual job demands are associated with higher levels of emotional
exhaustion.

In our next model aggregated variables are entered in order to explain
differences in emotional exhaustion. Moreover, model 3 examines whether
aggregated job characteristics add variance to model 2. Table II shows that
this model does not have a better fit than model 2 (AD(3) = 4.55, p =
n.s.), indicating that the effects of the aggregated variables are modest. The
total modeled variance is 25.4%.

Job-Related Anxiety

Table III presents the results of the multilevel regression analyses with
job-related anxiety as outcome variable. Model 2 contains the results for
the covariates and the individual job characteristics. Entering these vari-
ables improved model fit (AD(10) = 63.03, p < .05) and reduced some
unexplained variance at the individual and group level (modelled variance:
8.5%). The table indicates that the interaction term of job demands and
job autonomy is not significant. Similar to emotional exhaustion, model 2
shows that the individual job demands have a significant positive association
with anxiety. That is, higher levels of individual job demands are related
to higher levels of job-related anxiety.

The aggregated variables were entered in the next model (model 3).
Compared with model 2, model 3 does not lead to an improvement in
model fit (AD(3) = 6.07, p = n.s.). This means that the remaining unex-
plained variance in model 2 cannot be explained by the aggregated job
characteristics. The total modeled variance in model 3 is 9.1%.

Work Motivation

The results of the multilevel regression analyses with work motivation
are presented in Table IV. Entering the covariates and individual variables
in model 2 improved model fit (AD(10) = 58.91, p < .05). So, these vari-
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Table III. Results of the Multilevel Regression Analyses with Respect to
Job Related Anxiety (p-Values Based on Approximate Standard Errors
Provided by VARCL)

Model
1 2 3
Grand mean ([}) 1.47 1.54 1.55
Individual level”
Gender -.01 -.01
Age -.00 -.00
Job demands 18* 5%
Job autonomy .01 .00
Dem. X aut. -.05 -.03
Group level®
Type of unit?
Psychiatric 23% 22%
Internal .00 -.01
Surgical .00 -.01
Som atic -.06 -.09
Psycho-geriatric —-.04 -.05
Job demands .10
Job autonomy .01
Dem. X aut. -.28
Variance decomposition (Qz)
Individual level 178 173 172
Group level 011 .000 .000
Institution level .000 .000 .000
Model fit
Deviance (D) 1031.60 968.57 962.50
A model 1 (AD) 63.03*
A model 2 (AD) 6.07
A df 10 3
R’ 8.6% 9.1%

“Reference category: ICU.
»Unstandardized regression coefficients.
*p < .05.

ables contribute significantly to the explanation of work motivation at all
three levels: the entire modeled variance is 10.6% .

Model 3 provides a significant improvement in model fit compared
with model 2 (AD(3) = 11.71, p < .05). The aggregated variables are able
to explain some variance that cannot be explained by the individual vari-
ables. The total modeled variance is 12.8% . Finally, this model shows a
significant positive interaction effect at the individual level. Added to this,
the aggregated job demands have a significant negative relationship with
work motivation. In other words, higher levels of aggregated job demands
are associated with lower levels of work motivation.

The technique for examining the interaction between job demands and
job autonomy is plotting the equations (cf. Aiken & West, 1991). Following
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Table IV. Results of the Multilevel Regression Analyses with Respect to
Work Motivation (p-Values Based on Approximate Standard Errors
Provided by VARCL)

Model
1 2 3
Grand mean ([}) 3.77 431 4.25
Individual level”
Gender .10 .10
Age -.01 -.01
Job demands .02 .07
Job autonomy 21% 20%
Dem. X aut. 14* 3%
Group level®
Type of unit?
Psychiatric -31* —.32%
Internal -.20 —-.16
Surgical —-.16 -.08
Som atic —40* —.24*
Psycho-geriatric —41* —.34*
Job demands -31*
Job autonomy .19
Dem. X aut. 36
Variance decomposition (Qz)
Individual level 403 .386 385
Group level .046 .034 .025
Institution level 021 .000 .000
Model fit
Deviance (D) 1796.80 1737.89 1726.18
A model 1 (AD) 58.91*
A model 2 (AD) 11.71*
A df 10 3
R’ 10.6% 12.8%

“Reference category: ICU.
»Unstandardized regression coefficients.
*p < .05.

the method of Cohen and Cohen (1983), values of the predictor variables
were chosen one standard deviation below and above the mean. Simple
regression lines were then generated by entering these values in the re-
gression equation. The results of the computations of these simple regres-
sion equations are given in Fig. 1.

The interaction term at individual level with regard to work motiva-
tion shows that job demands and work motivation are slightly positively
related at high levels of autonomy. At the same time, however, demands
and motivation are slightly negatively associated in the case of low levels
of autonomy.
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Fig. 1. Graphical representation of the individual level interaction among
job demands and job autonomy in the prediction of work motivation.

Job Satisfaction

Finally, Table V shows the results of the multilevel regression analyses
with job satisfaction. First, the model fit improved significantly when the
covariates and individual variables are entered in the model (AD(10) =
61.12, p < .05). The modeled variance is 10.4% . Next, model 3 includes
the three aggregated variables, and shows a significant improvement in
model fit (AD(3) = 12.14, p < .05). Model 3 reduced unexplained variance
particularly at group and institution level; the total explained variance is
13.2% . Lastly, this model shows a significant positive interaction effect at
the group level. Job demands and job autonomy at individual level have a
significant negative and positive association with job satisfaction, respec-
tively. That is, higher levels of individual job demands are related to lower
levels of job satisfaction. Conversely, higher levels of job autonomy are as-
sociated with higher levels of job satisfaction.

Figure 2 shows the graphical representation of the interaction between
job demands and job autonomy at group level with regard to job satisfaction.
It appears that job demands and job satisfaction are positively associated in
the case of high levels of job autonomy. At low levels of job autonomy, how-
ever, job demands and job satisfaction are negatively related.

In multilevel literature, our aggregated variables are considered to be
contextual effects (Bosker & Snijders, 1991; Raudenbush, 1989). The classic
formulation of a contextual effect model involves a regression equation in-
cluding both the individual variable(s) and the group variable(s). However,
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Table V. Results of the Multilevel Regression Analyses with Respect to
Job Satisfaction (p-Values Based on Approximate Standard Errors
Provided by VARCL)

Model
1 2 3
Grand mean ([}) 3.88 3.96 3.93
Individual level”
Gender 23% 22%
Age -.00 -.00
Job demands —.22% —.18*
Job autonomy 16* 5%
Dem. X aut. 15 12
Group level®
Type of unit?
Psychiatric —.54* —.53%
Internal -.05 -.05
Surgical —-.15 -.09
Som atic -.17 .04
Psycho-geriatric -.12 -.03
Job demands =22
Job autonomy .35
Dem. X aut. 1.12*
Variance decomposition (Qz)
Individual level 628 .604 602
Group level .085 .035 .028
Institution level .024 .021 .010
Model fit
Deviance (D) 2197.32 2136.20 2124.06
A model 1 (AD) 61.12*
A model 2 (AD) 12.14*
A df 10 3
R’ 10.4% 13.2%

“Reference category: ICU.
»Unstandardized regression coefficients.
*p < .05.

such a model might suffer from high collinearity, leading to poor precision
in model fit (Aitkin & Longford, 1986).

Our models 3 (Tables II-V) are such contextual effect models. To test
whether the models are subject to high collinearity, we carried out ordinary
regression analyses of model 3 with all four outcome variables. Collinearity
was checked by means of the Variance Inflation Factor (VIF). A rule of
thumb for evaluating VIFs is that one should be concerned about any value
larger than 10.0 (Kleinbaum et al., 1988). The VIFs in our analyses did
not exceed 3.3, which indicates that no severe collinearity problems are to
be expected. All in all, it can be concluded that our contextual effect models
do not suffer from high collinearity.



Group and Individual Level Assessments of Job Characteristics 115

5 "’

4.5~

3.5

3 Tk

2.5 ! :
low demands high demands

—%— low autonomy —&— high autonomy

Fig. 2. Graphical representation of the group level interaction among job de-
mands and job autonomy in the prediction of job satisfaction.

DISCUSSION

The present study contributes to job redesign and job stress research
by testing the Job Demand-Control Model using a multilevel analytic ap-
proach. To be more specific, we used both aggregated individual data and
individual data as indicators of the job characteristics job demands and job
autonomy. In our view, the aggregated data correspond to the more ob-
jective work conditions, while the individual data correspond to stressor
perceptions or results of appraisal processes. In interpreting the findings
of this study, it is important to consider not only the confirmation of the
hypothesis and the answers on the questions, but also their relative signifi-
cance. We will briefly discuss them.

First, the results partly support the interaction hypothesis of the JD-C
Model by finding two interaction effects, and both in the expected direc-
tion. The significant interaction terms represent 25% of the interactions
tested, which means no strong support for the JD-C Model. The support
for the model is quite meaningful, however, because one significant strong
interaction was found at the aggregated (i.e., group) level. This finding un-
derlines the position of the JD-C Model as a situation-centered model with
the interplay of two more objective job characteristics.

In contrast, no significant interaction effects were found for the ad-
verse health outcomes. Although the interaction terms were in the right
direction, the level of 5% significance just could not be reached (p-values
were about .06 and .07). An explanation for this unexpected result may be
some lack of power in this kind of outcome variables, and in detecting
interactions at all (cf. Aiken & West, 1991).
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The modeled variance (R2) for the best fitting models ranged from
9% for job-related anxiety to 25% for emotional exhaustion. Added to this,
the job characteristics account for a higher amount of reduced variance in
adverse health outcomes (exhaustion: 9%, and anxiety: 5% ) than in the
two other variables (i.e., about 2% for both motivation and satisfaction).
Although these values are not very high, they are rather consistent with
those obtained by other high quality occupational stress studies (e.g.,
Karasek, 1989; Semmer et al., 1996; Warr, 1990).

Second, an important question was whether aggregated job charac-
teristics data significantly add explained variance to individual job charac-
teristics data with respect to employee health. Though the percentages are
not very high, the findings indicate that aggregated job characteristics data
are important in explaining work motivation and job satisfaction, and are
able to explain some variance that could not be explained by the individual
data (about 2-3%). From the standpoint of measurement, one can argue
that there are things which can be measured better by aggregated level
characteristics. This remarkable point has also been noted by Zapf (1989).
For instance, job incumbents may be so used to their work situation in
such a way that they deny some of the occupational hazards. In other
words, group level characteristics may tap (a part of) the context in which
individual workers operate. These results legitimate the claim of the JD-C
Model to be a environmental-oriented model as far as work motivation
and job satisfaction are concerned.

Conversely, the aggregated job characteristics were not important in
explaining emotional exhaustion and job-related anxiety while addressing
the individual level job characteristics. Moreover, they did not significantly
add explained variance to individual job characteristics. An explanation may
be that emotional exhaustion and job-related anxiety are for the most part
determined by stressor perceptions or results of appraisal processes (cf.
Lazarus, 1995). Another explanation may be that other factors (e.g., social
cues, method variance) must be acknowledged as potential sources (cf.
Spector, 1992). So, based upon these findings, Karasek’s JD-C Model seems
to be not only situation-centered, but also contains some person-centered
assumptions. In summary, the current findings suggest that work motivation
and job satisfaction are more dependent on the group (i.e., the average
worker), while emotional exhaustion and, to a lesser extent anxiety, are
more dependent on the individual.

An interesting explanation for the group level and individual level ef-
fects may be that both group and individual assessment (partly) reflect the
same features of the work situation, which were referred to as affordances
(see introduction). Affordances seem to be important for all workers, be-
cause they can be regarded as being part of the situation. Another theo-
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retical rationale for these effects has been provided by an intergroup theory
(cf. Alderfer, 1987; Schneider, 1985). The logic of this theory is that inter-
actions of employees at any level of analysis represent the effects of group
memberships. In its most expanded form, this perspective emphasizes the
embedded nature of subsystems. In other words, every person can be em-
bedded in a group (an employee in a unit), every group can be embedded
in other groups (a unit in an organization), and so on. Applied to our study,
employee health might be a product of multilevel embeddedness of job
characteristics. That is, the individual level of analysis is embedded in, and
affected by, at least the next level of analysis. So, it seems that the next
larger unit(s) in which individual job characteristics are embedded will also
have an impact, at least on work motivation and job satisfaction.

All in all, the present study supports the choice of the JD-C Model in
job redesign research as well as job stress research. It can be concluded that
perceptions of job characteristics do not only reflect subjective feelings, but
also are grounded in some kind of environmental reality, as far as job satis-
faction and work motivation are concerned. Assuming that aggregated job
characteristics data are more related to the objective work environment than
individual data, these results suggest a redesign of work conditions for the
sake of job satisfaction and work motivation and a change of the individual
worker for the sake of emotional exhaustion and job-related anxiety.

Some weaknesses of the present study can be mentioned. First, we tried
to define nearly identical jobs in order to meet the criterion of the same work
situations. However, our method of sample restriction (i.e., 895 registered
nurses left) probably led to a reduction in variance. Despite the fact that our
procedure was variance reducing, we did find some evidence for the interac-
tive JD-C Model. Second, as noted before, aggregated data are more reliable
than individual data and thus less affected by attenuation. However, aggre-
gated data will have this benefit only in case of high unsystematic error vari-
ance. In case of low error variance, “real” differences between individuals
within units will be ignored using the method of aggregation. Third, our pre-
sent multilevel analysis is not totally free of problems. For example, it can
only be applied to each outcome variable separately, and consequently ig-
nores relationships between them. Multivariate extensions, like multilevel
structural equation modeling, are needed (e.g., Hox, 1994; McArdle & Ham-
agami, 1996; Muthén, 1994). Fourth, we used an exploratory procedure to
derive a parsimonious model. So, there is a possibility that some decisions
we have made are based on chance. The current findings have to be cross-
validated with another large and hierarchical sample. Finally, it is not possible
to determine whether the assumed causal paths are present on the basis of
our cross-sectional data. Although JD-C theory guided our hypothesis about
causal relationships, hypothesized causal connections should be interpreted
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carefully. For this purpose, longitudinal studies are required (cf. Zapf, Dor-
mann & Frese, 1996).

In conclusion, this study shows that both group and individual assess-
ments of job characteristics are important in predicting employee health.
Practically, our results support the notion that researchers may need to
focus on work conditions (i.e., the concept of the ideal typical worker) and
the individual employee simultaneously. Furthermore, the results imply that
previous individual level research should be supplemented by a considera-
tion of aggregated level effects. Further research, however, is needed for
a better understanding of the relationships that were hypothesized and in-
vestigated, and for refinements of techniques and measurements.

REFERENCES

AIKEN, L. S., & WEST, S. G. Multiple regression. Testing and interpreting interactions. Newbury
Park, CA: Sage Publications, 1991.

AITKIN, M., & LONGFORD, N. Statistical modeling issues in school effectiveness studies.
Journal of the Royal Statistical Society, 1986, Series A, 149, 1-43.

ALDERFER, C. P. An intergroup perspective on group dynamics. In J. Lorsch (Ed.), Hand-
book of organizational behavior. Englewood Cliffs, NJ: Prentice-Hall, 1987, pp. 190-222.

BARON, R. M., & BOUDREAU, L. A. An ecological perspective on integrating personality
and social psychology. Journal of Personality and Social Psychology, 1987, 53, 1222-1228.

BOSKER, R. J., & SNIJDERS, T. A. B. Statistische aspecten van multi-niveau onderzoek
[Statistical aspects of multilevel research]. Tijdschrift voor Onderwijsresearch, 1990, 15(5),
317-329.

BOSKER, R. J., & SNIJIDERS, T. A. B. Center forward. Unpublished manuscript, 1991.

BRYK, A. S., & RAUDENBUSH, S. W. Hierarchical linear models: Applications and data analy-
sis methods. Newbury Park, CA: Sage Publications, 1992.

COHEN, J., & COHEN, P. dApplied multiple regressionl/correlation analysis for the behavioral
sciences (2nd ed.). Hillsdale: Lawrence Erlbaum Associates, 1983.

FOX, M. L., DWYER, D.J., & GANSTER, D. C. Effects of stressful job demands and control
on psychological and attitudinal outcomes in a hospital setting. Academy of Management
Journal, 1993, 36(2), 289-318.

FRESE, M. Stress at work and psychosomatic complaints: A causal interpretation. Journal of
Applied Psychology, 1985, 70(2), 314-328.

FRESE, M. Theoretical models of control and health. In S. L. Sauter, J. J. Hurrell, Jr., and
C. L. Cooper (Eds.), Job control and worker health. Chichester: Wiley & Sons, 1989, pp.
107-128.

FRESE, M., & ZAPE D. Methodological issues in the study of work stress: Objective vs
subjective measurement of work stress and the question of longitudinal studies. In C. L.
Cooper and R. Payne (Eds.), Causes, coping and consequences of stress at work. Chichester:
Wiley & Sons, 1988, pp. 375-411.

FRESE. M., & ZAPE D. Action as the core of work psychology: A German approach. In:
H. C. Triandis, M. D. Dunnette and L. M. Hough (Eds.), Handbook of industrial and
organizational psychology (Vol. 4). Palo Alto, CA: Consulting Psychologists Press, 1994,
pp. 271-340.

GANSTER, D. C. Worker control and well-being: A review of research in the workplace. In
S. L. Sauter, J. J. Hurrell, Jr., and C. L. Cooper (Eds.), Job control and worker health.
Chichester: Wiley & Sons, 1989, pp. 3-23.

GANSTER, D. C. Interventions for building healthy organizations: Suggestions from the stress
research literature. In L. R. Murphy, J. J. Hurrell, Jr., S. L. Sauter, and G. P. Keita
(Eds.), Job stress interventions. Washington: APA, 1995, pp. 323-336.


http://tisbe.catchword.com/nw=1/rpsv/0022-3514^281987^2953L.1222[aid=251979]
http://tisbe.catchword.com/nw=1/rpsv/0001-4273^281993^2936:2L.289[aid=251980,nlm=10125121]
http://tisbe.catchword.com/nw=1/rpsv/0021-9010^281985^2970:2L.314[aid=251981,erg=101698,nlm=3997739]
http://tisbe.catchword.com/nw=1/rpsv/0001-4273^281993^2936:2L.289[aid=251980,nlm=10125121]
http://tisbe.catchword.com/nw=1/rpsv/0021-9010^281985^2970:2L.314[aid=251981,erg=101698,nlm=3997739]

Group and Individual Level Assessments of Job Characteristics 119

GANSTER, D. C,, & FUSILIER, M. R. Control in the workplace. In C. L. Cooper and 1.
T. Robertson (Eds.), International review of industrial and organizational psychology. Chich-
ester: Wiley, 1989, pp. 235-280.

GANSTER, D. C., & SCHAUBROECK, J. Work stress and employee health. Journal of Man-
agement, 1991, 17(2), 235-271.

GEORGE, J. M. Personality, affect, and behavior in groups. Journal of Applied Psychology,
1990, 75(2), 107-116.

GIBSON, J. J. The ecological approach to visual perception. Boston: Houghton Mifflin, 1979.

HACKMAN, J. R. Group influences on individuals. In M. D. Dunnette (Ed.), Handbook of
industrial and organizational psychology. Chicago: Rand McNally, 1976, pp. 1455-1526.

HACKMAN, J. R., & OLDHAM, G. R. Work redesign. Reading, MA: Addison-Wesley Pub-
lishing Company, 1980.

HOX, J. J. Applied multilevel analysis. Amsterdam: TT-Publikaties, 1994.

HOX, J.J., & KREFT, I. G. G. Multilevel analysis methods. Sociological Methods & Research,
1994, 22(3), 283-299.

JACCARD, J., TURRISI, R., & WANN, C. K. Interaction effects in multiple regression. New-
bury Park, CA: Sage Publications, 1990.

JAMES, L.R., DEMAREE,R.G., & WOLE G. Iy An assessment of within-group interrater
agreement. Journal of Applied Psychology, 1993, 78(2), 306-309.

JOHNSON, J. V. Control, collectivity and the psychosocial work environment. In S. L. Sauter,
J. J. Hurrell, Jr., and C. L. Cooper (Eds.), Job control and worker health. Chichester:
Wiley & Sons, 1989, pp. 56-74.

JONES, F, & FLETCHER, B.(C.) Job control and health. In M. J. Schabracq, J. A. M.
Winnubst, and C. L. Cooper (Eds.), Handbook of work and health psychology. Chichester:
Wiley & Sons, 1996, pp. 33-50.

JONGE, J., DE. Job autonomy, well-being, and health: A study among Dutch health care
workers. PhD thesis, University of Limburg, Maastricht, 1995.

JONGE, J., DE, & KOMPIER, M. A. J. A critical examination of the Demand-Control-Sup-
port Model from a work psychological perspective. International Journal of Stress Man-
agement, 1997, 4(4), 235-258.

JONGE, J., DE, LANDEWEERD, J. A., & NIJHUIS, F J. N. Constructie en validering van
de vragenlijst ten behoeve van het project “autonomie in het werk” [Construction and
validation of the questionnaire for the “job autonomy project’]. Studies bedrijfsgezond-
heidszorg nummer 9. Maastricht: University of Limburg, 1993.

J(“)RESKOG, K. G, & S(“)RBOM, D. LISREL 8: User’s reference guide. Chicago: Scientific
Software International, 1993.

KAHN, R. L., & BYOSIERE, P. Stress in organizations. In M. D. Dunette and L. M. Hough
(Eds.), Handbook of industrial and organizational psychology (Vol. 3). Palo Alto, CA: Con-
sulting Psychologists Press, 1992, pp. 571-650.

KARASEK, R. A, Jr. Job demands, job decision latitude, and mental strain: Implications for
job design. Administrative Science Quarterly, 1979, 24, 285-308.

KARASEK, R. A. Job content instrument: Questionnaire and user’s guide, revision 1.1. Los An-
geles: University of Southern California, 1985.

KARASEK, R. Control in the workplace and its health-related aspects. In: S. L. Sauter, J. J.
Hurrell, Jr., and C. L. Cooper (Eds.), Job control and worker health. Chichester: Wiley
& Sons, 1989, pp. 129-159.

KARASEK, R. A., & THEORELL, T. Healthy work: Stress, productivity and the reconstruction
of working life. New York: Basic Books, 1990.

KASL, S. V. Methodologies in stress and health: Past, difficulties, present dilemmas, future
directions. In S. V. Kasl and C. L. Cooper (Eds.), Stress and health: Issues in research
methodology. Chichester: John Wiley & Sons, 1987, pp. 307-318.

KASL, S. V. An epidemiological perspective on the role of control in health. In S. L. Sauter,
J. J. Hurrell, Jr., and C. L. Cooper (Eds.), Job control and worker health. Chichester:
Wiley & Sons, 1989, pp. 161-189.


http://tisbe.catchword.com/nw=1/rpsv/0021-9010^281990^2975:2L.107[aid=251030]
http://tisbe.catchword.com/nw=1/rpsv/0049-1241^281994^2922:3L.283[aid=251983,csa=0049-1241^26vol=22^26iss=3^26firstpage=283]
http://tisbe.catchword.com/nw=1/rpsv/0021-9010^281993^2978:2L.306[aid=251984]
http://tisbe.catchword.com/nw=1/rpsv/0021-9010^281990^2975:2L.107[aid=251030]
http://tisbe.catchword.com/nw=1/rpsv/0049-1241^281994^2922:3L.283[aid=251983,csa=0049-1241^26vol=22^26iss=3^26firstpage=283]

120 de Jonge, van Breukelen, Landeweerd, and Nijhuis

KASL, S. V. The influence of the work environment on cardiovascular health: A historical,
conceptual, and methodological perspective. Journal of Occupational Health Psychology,
1996, 1(1), 42-56.

KATZ, R. Job longevity as a situational factor in job satisfaction. Administrative Science Quar-
terly, 1978, 23, 204-223.

KLEINBAUM, D. G., KUPPER, L. L., & MULLER, K. E. Applied regression analysis and
other multivariable methods (2nd ed.). Boston: PWS-KENT Publishing Company, 1988.

KRAHE, B. Personality and social psychology: Towards a synthesis. Newbury Park, CA: Sage
Publications, 1992.

KREFT, I. G. G., LEEUW, J.,, DE, & LEEDEN, R. VAN DER. Review of five multilevel
analysis programs: BMDP-5V, GENMOD, HLM, ML3, VARCL. The American Statisti-
cian, 1994, 48(4), 324-335.

KRISTENSEN, T. S. The demand-control-support model: Methodological challenges for fu-
ture research. Stress Medicine, 1995, 11, 17-26.

LANDSBERGIS, P. A.,, SCHNALL, P. L., WARREN, K., PICKERING, T. G., &
SCHWARTZ, J. E. Association between ambulatory blood pressure and alternative for-
mulations of job strain. Scandinavian Journal of Work, Environment, & Health, 1994, 20,
349-363.

LANDSBERGIS, P A,, SCHURMAN, S. J,, ISRAEL, B. A., SCHNALL, P L., HUGEN-
TOBLER, M. K., CAHILL, J., & BAKER, D. Job stress and heart disease: Evidence
and strategies for prevention. New Solutions, 1993, Summer, 42-58.

LAZARUS, R. S. Psychological stress in the workplace. In: R. Crandall & P. L. Perrewé
(Eds.), Occupational stress: A handbook. Washington: Taylor & Francis, 1995, pp. 3-14.

LONGFORD, N. T. VARCL. Software for variance component analysis of data with nested ran-
dom effects (maximum likelihood). Groningen: iec ProGAMMA, 1993.

MASLACH, C. Burnout: A multidimensional perspective. In W. B. Schaufeli, C. Maslach &
T. Marek (Eds.), Professional burnout: recent developments in theory and research. New
York: Taylor & Francis, 1993, pp. 19-32.

McARDLE, J. J., & HAMAGAMI, F. Multilevel models from a multiple group structural
equation perspective. In G. A. Marcoulides and R. E. Schumacker (Eds.), Advanced struc-
tural equation modeling: Issues and techniques. Mahwah, NJ: Lawrence Erlbaum Associ-
ates, 1996, pp. 89-124.

MUTHEN, B. O. Multilevel covariance structure analysis. Sociological Methods & Research,
1994, 22(3), 376-398.

PARKES, K. Locus of control as moderator: An explanation for additive versus interactive
findings in the demand-discretion model of work stress? British Journal of Psychology,
1991, 82, 291-312.

PAYNE, R., & FLETCHER, B.(C). Job demands, supports, and constraints as predictors of
psychological strain among schoolteachers. Journal of Vocational Behavior, 1983, 22, 136-
147.

RAUDENBUSH, S. “Centering” predictors in multilevel analysis: Choices and consequences.
Multilevel modelling newsletter, 1989, 1.2, 10-12.

REICHE, H. M. J. K. 1., & DIUKHUIZEN, N., VAN. Vragenlijst organisatie stress: Test-han-
dleiding [Organizational stress questionnaire: Test-manual]. Nijmegen: University of Ni-
jmegen, 1979.

RIUJK, A. E., DE, BLANC, P. M. LE, SCHAUFELI, W. B., & JONGE, J. DE. Active coping
and need for control as moderators of the Job Demand-Control Model: Effects on burn-
out. Journal of Occupational and Organizational Psychology, 1998, 71, 1-18.

SCARPELLO, V., & CAMPBELL, J. P. Job satisfaction: Are all the parts there? Personnel
Psychology, 1983, 36, 577-600.

SCHAUFELIL W. B., & DIERENDONCK, D., VAN. The construct validity of two burnout
measures. Joumal of Organizational Behavior, 1993, 14, 631-647.

SCHAUFELIL W. B., & DIERENDONCK, D. VAN. Burnout, een begrip gemeten: De Ned-
erlandse versie van de Maslach Burnout Inventory [Burnout, the measurement of a con-
struct: The Dutch version of the Maslach Burnout Inventory]. Gedrag en Gezondheid,
1994, 22(4), 153-172.


http://tisbe.catchword.com/nw=1/rpsv/1076-8998^281996^291:1L.42[aid=251986,csa=1076-8998^26vol=1^26iss=1^26firstpage=42,nlm=9547033]
http://tisbe.catchword.com/nw=1/rpsv/0001-8392^281978^2923L.204[aid=251987,nlm=10307891]
http://tisbe.catchword.com/nw=1/rpsv/0355-3140^281994^2920L.349[aid=251990,csa=0355-3140^26vol=20^26iss=5^26firstpage=349,erg=140917,nlm=7863299]
http://tisbe.catchword.com/nw=1/rpsv/0049-1241^281994^2922:3L.376[aid=251991,csa=0049-1241^26vol=22^26iss=3^26firstpage=376]
http://tisbe.catchword.com/nw=1/rpsv/0007-1269^281991^2982L.291[aid=251992,erg=125683,nlm=1954525]
http://tisbe.catchword.com/nw=1/rpsv/0963-1798^281998^2971L.1[aid=251994,erg=159156]
http://tisbe.catchword.com/nw=1/rpsv/0894-3796^281993^2914L.631[aid=251996,csa=0894-3796^26vol=14^26iss=7^26firstpage=631,erg=138186]
http://tisbe.catchword.com/nw=1/rpsv/1076-8998^281996^291:1L.42[aid=251986,csa=1076-8998^26vol=1^26iss=1^26firstpage=42,nlm=9547033]
http://tisbe.catchword.com/nw=1/rpsv/0001-8392^281978^2923L.204[aid=251987,nlm=10307891]
http://tisbe.catchword.com/nw=1/rpsv/0355-3140^281994^2920L.349[aid=251990,csa=0355-3140^26vol=20^26iss=5^26firstpage=349,erg=140917,nlm=7863299]
http://tisbe.catchword.com/nw=1/rpsv/0049-1241^281994^2922:3L.376[aid=251991,csa=0049-1241^26vol=22^26iss=3^26firstpage=376]
http://tisbe.catchword.com/nw=1/rpsv/0007-1269^281991^2982L.291[aid=251992,erg=125683,nlm=1954525]

Group and Individual Level Assessments of Job Characteristics 121

SCHNALL, P L., LANDSBERGIS, P A., & BAKER, D. Job strain and cardiovascular dis-
ease. Annual Review of Public Health, 1994, 15, 381-411.

SCHNEIDER, B. Organizational behavior. Annual Review of Psychology, 1985, 36, 573-611.

SCHNEIDER, B. The people make the place. Personnel Psychology, 1987, 40, 437-453.

SCHWARTZ, J. E., PIEPER, C. F, & KARASEK, R. A. A procedure for linking psychosocial
job characteristics data to health surveys. American Journal of Public Health, 1988, 78(8),
904-909.

SEMMER, N., ZAPF, D., & GREIE S. “Shared job strain”: A new approach for assessing
the validity of job stress measurements. Journal of Occupational and Organizational Psy-
chology, 1996, 69, 293-310.

SHIROM, A. Burnout in work organizations. In C. L. Cooper and I. T. Robertson (Eds.)
International review of industrial and organizational psychology. Chichester: John Wiley &
Sons, 1989, pp. 25-48.

SIEGRIST, J., PETER, R., JUNGE, A., CREMER, P, & SEIDEL, D. Low status control,
high effort at work and ischemic heart disease: Prospective evidence from blue-collar
men. Social Science and Medicine, 1990, 31(10), 1127-1134.

SNIJDERS, T. A. B., & BOSKER, R. J. Modeled variance in two-level models. Sociological
Methods & Research, 1994, 22(3), 342-363.

SODERFELDT, B., SODERFELDT, M., JONES, K., 0’°CAMPO, P, MUNTANER, C., OHL-
SON, C. G., & WARG, L. E. Does organization matter? A multilevel analysis of the
demand-control model applied to human services. Social Science and Medicine, 1997,
44(4), 527-534.

SPECTOR, P. E. Interactive effects of perceived control and job stressors on affective reactions
and health outcomes for clerical workers. Work and Stress, 1987, 1, 155-162.

SPECTOR, P. E. A consideration of the validity and meaning of self-report measures of job
conditions. In C. L. Cooper and I. T. Robertson (Eds.), International review of industrial
and organizational psychology. New York: Wiley & Sons, 1992, pp. 123-151.

SPECTOR, P. E.,, BRANNICK, M. T,, & COOVERT, M. D. Job Analysis. In C. L. Cooper
and I. T. Robertson (Eds.), International review of industrial and organizational psychology.
Chichester: Wiley & Sons, 1989, pp. 281-328.

THEORELL, T.,, & KARASEK, R. A. Current issues relating to psychosocial job strain and
cardiovascular disease research. Journal of Occupational Health Psychology, 1996, 1(1),

9-26.
THOMAS, J. G. Sources of social information: A longitudinal analysis. Human Relations, 1986,
39, 855-870.

VANCOUVER,J. B.,, MILLSAP, R. E., & PETERS, P. A. Multilevel analysis of organizational
goal congruence. Journal of Applied Psychology, 1994, 79(5), 666-679.

WALL, T. D., JACKSON, P R.,, MULLARKEY, S., & PARKER, S. K. The demands-control
model of job strain: A more specific test. Journal of Occupational and Organizational Psy-
chology, 1996, 69, 153-166.

WANOUS, J. P, REICHERS, A. E., & HUDY, M. J. Overall job satisfaction: How good are
single-item measures? Journal of Applied Psychology, 1997, 82(2), 247-252.

WARR, P. Work, unemployment, and mental health. Oxford: Clarendon Press, 1987.

WARR, P. B. Decision latitude, job demands, and employee well-being. Work and Stress, 1990,
4(4), 285-294.

ZAPF, D. Selbst- und Fremdbeobachtung in der psychologischen Arbeitsanalyse. GOttingen:
Hogrefe, 1989.

ZAPE D., DORMANN, C., & FRESE, M. Longitudinal studies in organizational stress re-
search: A review of the literature with reference to methodological issues. Journal of
Occupational Health Psychology, 1996, 1(2), 145-169.

BIOGRAPHICAL NOTES

JAN DE JONGE is a Lecturer in Work and Organizational Psychology at the University of
Nijmegen. His main interest is research in work and organizational psychology, in particular,


http://tisbe.catchword.com/nw=1/rpsv/0163-7525^281994^2915L.381[aid=251998,csa=0163-7525^26vol=15^26iss=^26firstpage=381,nlm=8054091]
http://tisbe.catchword.com/nw=1/rpsv/0090-0036^281988^2978:8L.904[aid=252000,nlm=3389426]
http://tisbe.catchword.com/nw=1/rpsv/0963-1798^281996^2969L.293[aid=252001,csa=0963-1798^26vol=69^26iss=3^26firstpage=293]
http://tisbe.catchword.com/nw=1/rpsv/0277-9536^281990^2931:10L.1127[aid=252002,csa=0277-9536^26vol=31^26iss=10^26firstpage=1127,nlm=2274801]
http://tisbe.catchword.com/nw=1/rpsv/0049-1241^281994^2922:3L.342[aid=252003,csa=0049-1241^26vol=22^26iss=3^26firstpage=342]
http://tisbe.catchword.com/nw=1/rpsv/0277-9536^281997^2944:4L.527[aid=252004,csa=0277-9536^26vol=44^26iss=4^26firstpage=527,doi=10.1016/S0277-9536^2896^2900179-7,nlm=9015887]
http://tisbe.catchword.com/nw=1/rpsv/0267-8373^281987^291L.155[aid=252005,erg=105659]
http://tisbe.catchword.com/nw=1/rpsv/1076-8998^281996^291:1L.9[aid=252006,csa=1076-8998^26vol=1^26iss=1^26firstpage=9,erg=152646,nlm=9547038]
http://tisbe.catchword.com/nw=1/rpsv/0021-9010^281994^2979:5L.666[aid=252008]
http://tisbe.catchword.com/nw=1/rpsv/0963-1798^281996^2969L.153[aid=252009,erg=149357]
http://tisbe.catchword.com/nw=1/rpsv/0021-9010^281997^2982:2L.247[aid=252010,csa=0021-9010^26vol=82^26iss=2^26firstpage=247,erg=154485,nlm=9109282]
http://tisbe.catchword.com/nw=1/rpsv/0267-8373^281990^294:4L.285[aid=252011,erg=125300]
http://tisbe.catchword.com/nw=1/rpsv/1076-8998^281996^291:2L.145[aid=252012,csa=1076-8998^26vol=1^26iss=2^26firstpage=145,nlm=9547043]
http://tisbe.catchword.com/nw=1/rpsv/0090-0036^281988^2978:8L.904[aid=252000,nlm=3389426]
http://tisbe.catchword.com/nw=1/rpsv/0963-1798^281996^2969L.293[aid=252001,csa=0963-1798^26vol=69^26iss=3^26firstpage=293]
http://tisbe.catchword.com/nw=1/rpsv/0049-1241^281994^2922:3L.342[aid=252003,csa=0049-1241^26vol=22^26iss=3^26firstpage=342]
http://tisbe.catchword.com/nw=1/rpsv/0277-9536^281997^2944:4L.527[aid=252004,csa=0277-9536^26vol=44^26iss=4^26firstpage=527,doi=10.1016/S0277-9536^2896^2900179-7,nlm=9015887]
http://tisbe.catchword.com/nw=1/rpsv/1076-8998^281996^291:1L.9[aid=252006,csa=1076-8998^26vol=1^26iss=1^26firstpage=9,erg=152646,nlm=9547038]
http://tisbe.catchword.com/nw=1/rpsv/0963-1798^281996^2969L.153[aid=252009,erg=149357]
http://tisbe.catchword.com/nw=1/rpsv/0267-8373^281990^294:4L.285[aid=252011,erg=125300]
http://tisbe.catchword.com/nw=1/rpsv/1076-8998^281996^291:2L.145[aid=252012,csa=1076-8998^26vol=1^26iss=2^26firstpage=145,nlm=9547043]

122 de Jonge, van Breukelen, Landeweerd, and Nijhuis

job characteristics, employee health, and flexibilization of work. In 1996, he obtained his PhD
Degree for a thesis on job autonomy, well-being, and health.

GERARD J. P. VAN BREUKELEN is a Lecturer in Methodology and Statistics at the Maas-
tricht University.

JAN A. LANDEWEERD is a Senior Lecturer in Work and Organizational Psychology at the
Maastricht University.

FRANS J. N. NIJHUIS is, since 1995, Professor in Work and Health Psychology at the Maas-
tricht University.



