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Abstract

Our objective was to examine cross-cultural comparability of standard scales 
of the Effort–Reward Imbalance occupational stress scales by item response 
theory (IRT) analyses. Data were from 20,256 Japanese employees, 1464 Dutch 
nurses and nurses’ aides, 2128 representative employees from post-communist 
countries, 963 Swedish representative employees, 421 Chinese female employ-
ees, 10,175 employees of the French national gas and electric company and 734 
Spanish railroad employees, sanitary personnel and telephone operators. The 
IRT likelihood ratio model was used for differential item functioning (DIF) 
and differential test functioning (DTF) analyses. Despite the existence of DIF, 
most comparisons did not show discernible differences in the relations between 
Effort–Reward total score and level of the underlying trait across cultural 
groups. In the case that DTF was suspected, excluding an item with signifi cant 
DIF improved the comparability. The full cross-cultural comparability of 
Effort–Reward Imbalance scores can be achieved with the help of IRT analysis. 
Copyright © 2009 John Wiley & Sons, Ltd.
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Introduction

Management of adverse psychosocial working conditions 
is important for mental health in the current industrial-
ized world (Marmot et al., 2006). Economic globalization 
has contributed to an unprecedented degree of interna-
tionalization of companies and their staff where employ-
ees with different cultural backgrounds are collaborating 
or involved in transnational division of labor. This situa-
tion increasingly requires cross-culturally validated and 
standardized evaluations of a stressful psychosocial work 
environment in the global world of work.

At the conceptual level, these evaluations require a 
theoretical basis that identifi es the most crucial (i.e. 
health-adverse) components within the complex realities 
of working life. At the methodological level, established 
psychometric properties of the scales measuring these 
components must be met, including a test of their cross-
cultural comparability. Several conceptualizations of a 
stressful psychosocial work environment were developed 
(Antoniou and Cooper, 2005), but only a few proved their 
utility in terms of predicting incident mental disorders in 
prospective epidemiological studies. Among these, the 
Demand–Control model (Karasek and Theorell, 1990) 
and the Effort–Reward Imbalance model (Siegrist, 1996) 
deserve special attention. Their explanatory power has 
been reviewed at different occasions (Marmot et al., 2006; 
Stansfeld and Candy, 2006; Tsutsumi and Kawakami, 
2004; Van der Doef and Maes, 1999; van Vegchel et al., 
2005). Moreover, the psychometric properties of the 
scales measuring the models’ key components have 
repeatedly been demonstrated in different countries (de 
Jonge et al., 2008; Karasek et al., 1998; Kawakami 
et al., 1995; Li et al., 2005; Niedhammer et al., 2000, 2004; 
Siegrist et al., 2004; Tsutsumi et al., 2001). However, little 
information is available on their standardization for 
cross-cultural comparisons.

Item response theory (IRT) provides a good approach 
towards this end (Bjorner et al., 1998; Raczek et al., 1998). 
IRT is a psychometric theory that represents mathemati-
cal functions which relate person and item parameters to 
the probability of the responses. IRT also provides a basis 
for estimating parameters, ascertaining how well data fi ts 
a model, and investigating the psychometric properties of 
assessments (Hambleton et al., 1991). It is also a reliable 
tool for identifying differential item functioning (DIF) or 
so-called item bias (Holland and Wainer, 1993). DIF 
refers to the observation that an item displays different 
statistical properties in different group settings, after 
controlling for differences in the latent traits of the groups 
(Angoff, 1993). Existence of DIF may indicate that the 

validity of comparisons is restricted, but the presence of 
one or more items exhibiting DIF should not prevent the 
scaling of individuals on a common metric at the level of 
total scores (differential test functioning; DTF) (Reise 
et al., 1993). For example, summing items may cancel out 
or amplify their bias (Cooke et al., 2001). DTF can be 
examined by plotting test characteristics curves (Lord, 
1980). The test characteristics curves indicate how the 
association between the latent trait and a change in 
Effort–Reward scores varies across cultures.

The present paper applies IRT to the scales measuring 
the Effort–Reward Imbalance model of occupational 
stress and aims to explore whether the scales are cross-
culturally comparable. In the context of IRT, DIF can be 
evaluated by examining whether a particular item param-
eter differs between the groups (Holland and Wainer, 
1993; Peng et al., 1991). In this paper, we compare the 
threshold parameters, which indicate the severity of an 
item response, of the Effort–Reward scale items between 
Japan (reference group) and other focal groups such as 
those from European and Asian countries.

Method

Study population

The study population comprised 20,256 Japanese employ-
ees from 20 work sites of 12 different occupations, such 
as dental technicians, manufacturing workers, nurses, 
hospital employees, software engineers, white-collar 
workers of businesses or the service sector, and employees 
of a cooperative society and a prefectural government 
(Tsutsumi, 2004), 1464 Dutch nurses and nurse’s aides, 
963 Swedish representative employees (the WOLF-
Norrland Study) (Peter et al., 1998), 2128 representative 
employees of post-communist countries (Poland, Czech 
Republic, Lithuania, and Hungary) (Pikhart et al., 2001), 
421 Chinese working women (Xu et al., 2004), 10,175 
employees of the French national gas and electric company 
(the GAZEL cohort) (Goldberg et al., 2001), and 734 
Spanish railroad employees, sanitary personnel, and 
telephone operators (Table 1). In all studied samples, 
the Effort–Reward Imbalance has been shown to be 
associated with several health outcomes.

The Effort–Reward Imbalance model questionnaire

The Effort–Reward Imbalance model assumes that ‘Effort 
at work’ (e.g. working overtime or time pressure) is spent 
as part of a contract based on the norm of social reciproc-
ity where ‘Rewards’ are provided in terms of money, 
esteem, and career opportunities including job security. 
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The model posits that work contracts often fail to provide 
a symmetric exchange, and that such ‘high cost-low gain’ 
conditions are relatively frequent in the modern economy 
(e.g. due to limited alternative choices in the labor 
market). Recurrent experiences of Effort–Reward Imbal-
ance at work elicit strong negative emotions and stressful 
responses within the employee with adverse long-term 
effects on health (Siegrist, 2005). Finally, it is assumed 
that employees characterized by a motivational pattern of 
excessive job-related commitment and a high need for 
approval (i.e. overcommitment) will respond with more 
strain reactions to an Effort–Reward Imbalance, in com-
parison with less overcommitted people. To assess the 
personal component, a third unidimensional scale con-
taining six items was developed. In this paper, however, 
we focus on the situation-specifi c components Effort and 
Reward that are most relevant for cross-cultural compari-
sons. Personal components such as overcommitment are 
more sensitive to individual aspects than these two work-
related components.

Data were collected using the standardized question-
naire measuring Effort–Reward Imbalance (Siegrist et al., 
2004). Effort measures relevant features of a demanding 
daily work environment experienced by the employee (six 
Likert-scaled items). The Reward scale consists of 11 
items covering the three aspects of fi nancial, esteem-
related and status-related rewards. On the scales Effort 
and Reward, the respondents are asked about whether 
stressful environmental conditions exist. If they agree, 
they are then asked to indicate the level of distress on a 
four-point scale, which ranges from ‘very distressed’ to 

‘not at all distressed.’ The questionnaire has been globally 
developed through back-translation procedures, and the 
basic psychometric properties have been confi rmed in 
each country, including invariance of factor structure 
across cultures using confi rmatory factor analysis 
(de Jonge et al., 2008; Macías Robles et al., 2003; 
Niedhammer et al., 2000, 2004; Siegrist et al., 2004; 
Tsutsumi et al., 2001; van Vegchel et al., 2002; Xu et al., 
2004). It should be noted that one reward item (Reward 1) 
was not used for the post-communist countries, so this 
item was excluded from the analysis of this sample (see 
Appendix, Table A1). In all groups under study, the fi rst 
principal factors accounted for more than 30% of vari-
ance of the two scales, thus justifying the application of 
the IRT model. The levels of Cronbach alpha for each 
scale were acceptable among all the groups (from 0.67 to 
0.84 for the Effort scale, and from 0.79 to 0.89 for the 
Reward scale, respectively).

Statistical methods

The Japanese group, composed of diverse occupations, 
was designated as the reference group and the other 
cultural groups were referred to as focal groups. Item 
responses were coded as binary according to the manual 
(Siegrist and Peter, 1997). Scores were established by 
separating the answers to each item – the worst two cate-
gories versus the rest – and adding them together. The 
rating procedure was defi ned as follows: 1 = the worst two 
categories of intense distress and 0 = other. The reasons 
why we employed the dichotomized data are: (1) the 

Table 1 Characteristics of study population

Cultural groups Data source n
Women 
(%)

Mean 
age

Standard 
deviation Range

Japan Various occupationsa 20 256  44 39.7 11.0 17–75
The Netherlands Care givers, nurse and nurse’s aide 1 464  88 39.5 9.6 16–69
France National electric and gas company 10 175  29 51.0 2.9 44–59
Sweden Several companies representing different sectors 

 in the northern region of Sweden
963  23 53.3 10.0 33–76

Post-communist 
 countries

Representative community sample 2 846  49 44.3 9.3 18–68

Spain National railway staff, sanitary personnel, and 
 Tele-operators

734  64 34.8 9.3 18–63

China Four worksites in Beijing 421 100 14.2 10.2 0–39b

a Derived from 20 work sites of 12 different occupations including dental technicians, manufacturing workers, nurses, 
hospital employees, software engineers, white-collar workers of businesses or the service sector, and employees of a 
cooperative society and a prefectural government.
b Career years.



Tsutsumi et al. Cross-cultural comparability of occupational stress measurement

Int. J. Methods Psychiatr. Res. 18(1): 58–67 (2009). DOI: 10.1002/mpr
Copyright © 2009 John Wiley & Sons, Ltd 61 

Effort–Reward Imbalance scale items were originally 
coded as binary to create the stress index, (2) it was easy 
to graphically display the results; displays produced by 
IRT models for categorical data would be too complex to 
clearly visualize the item characteristics, and (3) it was 
diffi cult to obtain acceptable model fi t statistics for all the 
languages particularly in the comparisons among multi-
cultural languages such as ours. We also considered 
it important to avoid complex discussion on selecting 
appropriate polytomous IRT models; simple binary 
models would provide enough information for practically 
comparable scale development.

For DIF analysis, the IRT likelihood ratio model was 
employed using BILOG-MG software (version 3.0) (du 
Toit, 2003). First, to conduct model-fi t tests for the esti-
mated item response functions, we used the value ‘−2 
times the log of the likelihood function’; this value leads 
to the statistic G2. If G2 for the full invariance model was 
signifi cantly greater than that for the baseline model, we 
could conclude that at least one item must contain DIF 
(Thissen et al., 1993). Second, we inferred the item param-
eters by the marginal maximum likelihood method, and 
adopted a difference between thresholds over 0.3 as the 
criterion indicating the existing of DIF (Thissen et al., 
1988). Third, to examine DTF, we plotted test character-
istics curves for ratings from the referent (Japan) versus 
those from each focal group (Lord, 1980). In the case that 
metric invariance was not supported, i.e. there was a large 
discrepancy between test characteristics curves, we re-
examined DTF after excluding an item with signifi cant 
DIF from the scale (Holland and Wainer, 1993).

To verify the results, we conducted three subanalyses. 
First, since it would make more sense to compare each 
focal group with the respective occupational group from 

the Japanese sample, we extracted the nurses and hospital 
staff (n = 1959 and 868, respectively) from the Japanese 
data, then redid the DIF analysis between the sub-sample 
and the Dutch sample. Second, since the high imbalance 
in sample sizes for the Japanese reference group and each 
focal group might affect the results, we randomly 
extracted a Japanese sub-sample of almost equal size with 
the focal group and then redid the DIF analyses. Third, 
since the study samples were inhomogeneous regarding 
the gender and age distribution, both variables were 
modeled as covariates in the IRT model. For this purpose, 
we estimated such extended IRT models in Mplus (Muthén 
and Muthén, 1998–2007). We used gender and age (16–
29, 30–39, 40–49, 50–75 years) as covariates in both a 
multiple group model where group is country and in a 
MIMIC model where country is a covariate along with 
gender and age. If we obtain a modifi cation index for the 
item parameter, it is either fi xed or constrained to be 
equal to another parameter. A modifi cation index gives 
the expected drop in chi-square if the parameter in ques-
tion is freely estimated. Any large modifi cation index 
indicates that freeing the parameter or removing the 
equality constraint could result in better model fi t, that 
is, the parameters for a particular item differs between 
groups (existing DIF). For simplicity and to avoid multi-
ple comparisons, we made comparisons between the 
Japanese sample and the Dutch sample in the second 
and third cases, too.

Results

Comparisons of the log likelihood of the fi t of the DIF 
and non-DIF models indicated signifi cantly better fi t of 
the DIF model (p < 0.01 for all comparisons; Table 2). We 

Table 2 Values of G2 at convergences in DIF and non-DIF models and the differencesa (in parentheses)

The Netherlands France Sweden
Post-communists 
countries Spain China

Effort
 Non-DIF 82 316 102 674 70 593 94 302 76 302 72 915
 DIF 73 281 102 569 69 772 80 566 68 771 66 201

(9 035) (105) (821) (13 736) (7 531) (6 714)
Reward
 Non-DIF 117 623 176 094 111 744 131 035 110 414 105 600
 DIF 84 376 133 220 83 654  90 991 83 956  79 659

(33 247) (42 874) (28 090) (40 044)b (24 458) (25 941)

a Distributed as chi-square on six degrees of freedom for Effort scale and 11 degrees of freedom for Reward scale.
b Distributed as chi-square on 10 degrees of freedom.
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could expect that there is at least one item which displays 
DIF among each pair of cultural groups both in Effort 
and Reward scales.

Among the six Effort items, one to four items were 
found to display DIF when the Japanese group was com-
pared with each focal group. As for the 11 Reward items, 
two to fi ve items were found to display DIF (Table 3). 
Relatively larger numbers of DIF were found for the Effort 
scale than in the Reward scale, particularly in the com-
parisons between the Netherlands, France or Sweden and 
Japan. In contrast, items displaying DIF were fewer in 
Spain and China than in other countries.

However, presence of the few items exhibiting DIF did 
not necessarily affect metric invariance at the level of total 
score: aggregation across items with cross-cultural DIF 
appeared to result in cancellation of DIF (Figures 1 and 
2). The cross-cultural differences were marked for the 
scores, where large numbers of DIF existed, in particular, 
for the Effort scores in the comparisons between the 
Netherlands or France and Japan.

Removal of items with signifi cant DIF from the scale 
would lead to better comparability of the scores. As an 
illustration, take the case of the Netherlands and Japan. 
The Netherlands is one of the earliest countries where 
work sharing has been successfully introduced. Among 
the industrialized countries, the Dutch workers enjoy the 
shortest work time, whereas Japanese workers have the 
longest one (International Labour Organization, 2004). 
Thus, an Effort-item of ‘pressure to work overtime’ (Effort 
4) may have different meanings between these two coun-
tries. In addition, this item appears to refl ect a personal, 
rather than a situational, effort factor for Dutch workers 
(de Jonge et al., 2003). Removing Effort 4 reduced the 
number of items that displayed DIF from four items out 
of six in the original Effort scale to one item out of fi ve 
in the modifi ed scale. The test characteristics curves 
made by the remaining fi ve items indicate substantially 
improved metric invariance of total scores (Figure 3).

Comparison between the Japanese sub-sample of 
nurses and hospital staff and the Dutch sample (similar 

Table 3 IRT slope parameters (a) and adjusted threshold parameters (b) of the Effort–Reward scale items between 
Japan and other cultural groups

Item

Japan versus 
the 
Netherlands

Japan versus 
France

Japan versus 
Sweden

Japan versus 
post-
communist 
countries

Japan versus 
Spain

Japan versus 
China

a br bf a br bf a br bf a br bf a br bf a br bf

Effort 1 4.3 1.3 1.0 5.2 1.3 1.7* 4.7 1.3 1.0 4.3 1.3 1.3 4.6 1.3 1.1 4.7 1.3 1.2
Effort 2 2.6 1.8 1.5* 2.9 1.8 2.0 2.8 1.7 1.3* 2.7 1.8 1.2* 2.9 1.7 1.4 2.9 1.7 1.6
Effort 3 2.5 1.3 1.7* 2.7 1.4 1.8* 2.6 1.3 1.7* 2.6 1.3 1.7* 2.7 1.3 1.5 2.7 1.3 1.6*
Effort 4 3.0 1.6 2.2* 3.0 1.6 1.4 3.1 1.6 1.7 3.0 1.6 1.6 3.2 1.5 1.9* 3.3 1.5 1.5
Effort 5 3.0 1.5 1.2* 2.0 1.8 0.3* 3.0 1.5 1.8* 3.0 1.5 1.7 3.2 1.5 1.6 3.3 1.5 1.4
Effort 6 3.7 1.3 1.2 3.0 1.4 2.1* 3.8 1.3 1.2 3.8 1.3 1.3 4.0 1.3 1.1 4.0 1.3 1.2
Reward 1 4.3 1.6 1.6 4.0 1.6 1.4 4.2 1.6 2.1* – –   – 4.1 1.6 1.8 4.2 1.6 1.8
Reward 2 4.3 1.8 2.1 3.3 1.9 2.1 4.3 1.9 1.5* 3.6 1.9 2.2 4.1 1.9 2.2 4.2 1.9 2.3*
Reward 3 3.1 2.0 1.7 2.8 2.0 1.7* 3.0 2.0 1.9 2.9 2.0 1.9 2.9 2.0 1.8 3.0 2.0 2.1
Reward 4 4.3 1.7 2.1* 4.6 1.6 1.7 4.1 1.7 2.0* 3.7 1.7 1.7 4.1 1.7 2.0* 4.2 1.7 1.6
Reward 5 2.3 1.6 1.4 2.1 1.6 1.5 2.3 1.6 1.6 2.3 1.6 1.6 2.3 1.6 1.6 2.3 1.6 1.4
Reward 6 3.6 1.7 1.5 3.8 1.7 1.3* 3.4 1.8 1.5* 3.6 1.8 1.8 3.4 1.8 1.5 3.6 1.8 1.6
Reward 7 2.4 1.9 2.3* 2.3 2.0 2.6* 2.3 2.0 2.0 2.4 2.0 1.6* 2.3 2.0 1.8 2.3 2.0 1.2*
Reward 8 2.8 1.8 2.0 2.8 1.8 2.0 2.7 1.8 2.0 2.8 1.8 2.3* 2.7 1.8 1.9 2.8 1.8 2.1
Reward 9 5.5 1.6 1.4 6.6 1.6 1.5 4.9 1.7 1.0* 5.2 1.6 1.6 5.5 1.6 1.6 5.4 1.6 1.6
Reward 10 3.3 1.6 1.6 4.1 1.5 1.4 3.2 1.6 1.6 3.5 1.5 1.6 3.2 1.6 1.7 3.2 1.6 1.8
Reward 11 1.9 1.6 1.2* 2.2 1.5 1.7 1.9 1.6 1.9 1.9 1.6 1.1* 1.9 1.6 1.3* 1.9 1.6 1.7

Note: a indicates slope parameters which is assumed to be equal over the compared groups in the analyses; br indicates 
adjusted threshold parameters of referent group (Japan); bf indicates adjusted threshold parameters of focal groups.
Asterisk indicates existence of DIF.
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Figure 1 Test characteristics curves for Effort scores: reference (Japan; solid line) versus focal groups (a) the Nether-
lands, (b) France, (c) Sweden, (d) post-communist countries, (e) Spain, and (f) China (dotted line).

Figure 2 Test characteristics curves for Reward scores: reference (Japan; solid line) versus focal groups (a) the 
Netherlands, (b) France, (c) Sweden, (d) post-communist countries, (e) Spain, and (f) China (dotted line).
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Figure 3 Test characteristics curves for Effort scores after 
excluding item ‘pressure to overtime work’: Japan (solid 
line) versus the Netherlands (dotted line).

occupations) did not necessarily provide better compara-
bility of the Effort scores than the comparison between 
the total Japanese sample and the Dutch sample. With 
slightly different items from the main analysis with the 
total Japanese sample, four items were found to display 
DIF for Effort scale, and there was a large discrepancy 
between the test characteristics curves. Although remov-
ing Effort 4 that displayed the greatest magnitude of DIF 
did not reduce the numbers of items displaying DIF 
according to the defi ned criterion, the differences in 
threshold parameters between the sub-sample and the 
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Dutch sample substantially decreased and produced 
almost identical test characteristics curves. Second, we 
randomly extracted a sub-sample from the total Japanese 
sample which was almost the same sample size as the 
Dutch sample (n = 1426) and then redid the DIF analyses. 
The results provided almost the same pattern as the 
results of the main analysis. Removal of Effort 4, which 
again displayed the greatest magnitude of DIF, produced 
almost identical test characteristics curves. Lastly, we 
modeled gender and age as covariates in the IRT models. 
The analyses revealed the greatest modifi cation index for 
Effort 4 followed by Effort 3, and removing the equality 
constraint of Effort 4 between the countries got rid of any 
signifi cant modifi cation indices for the remained items. 
The gender- and age-adjusted fi ndings indicated that 
Effort 4 was the only item exhibiting signifi cant DIF 
between the countries. Thus, all the subanalyses con-
fi rmed the results of main analysis (data not shown).

Discussion

By applying IRT analysis to internationally used stan-
dardized scales measuring the Effort–Reward Imbalance 
model of a stressful psychosocial work environment, we 
observed a number of DIF among the items between 
Japan and other cultural groups. But the differences in 
item functioning did not necessarily restrict a compara-
tive evaluation of the measurements across these coun-
tries (DTF), as summing items canceled out their item 
differences in the majority of comparisons. Even in the 
case of suspected DTF, excluding a single item with 
signifi cant DIF improved the comparability.

Scores on the Effort scale obtained in Japan are not 
directly comparable with those obtained in the Nether-
lands. However, by excluding a single item from the scale 
a substantial reduction both in the number of DIF and in 
the metric variance of total scores can be reached. Choice 
of the items would need empirical tests based on the 
actual data between the cultural groups concerned. 
Removal of the item displaying a greater magnitude of 
DIF is a practical solution (Holland and Wainer, 1993) 
and a socially regulated working system and empirical 
information regarding the psychometric property of 
the scale would support the decision. In the case of our 
illustration, the excluded item was characterized as the 
obvious difference in work time arrangements as well as 
in the unique psychometric properties of the item in an 
earlier Dutch study (de Jonge et al., 2003). Evidently, this 
item is not well suited to representing the common con-
struct of extrinsic Effort between the two cultural groups, 
and including this item may distort the construct and 

reduce comparability of respective measurements across 
cultural groups.

In exchange for good comparability, excluding items 
may suppress useful information in different societal 
contexts. For example, the item ‘pressure to work over-
time’ is an important item to measure work overload 
particularly among the Japanese workers. IRT offers a 
solution for this ‘etic-emic’ dilemma (Peng et al., 1991). 
Constraining core (etic) items to have identical para-
meters across groups (anchoring) ensures that responses 
are underpinned by a latent trait with a common metric. 
For the core items, the same set of parameters is assumed 
to apply to both groups. This ensures that trait levels 
and item parameters for the non-core items are estimated 
on the same scale and thus are directly comparable. 
Future study would include creating compatible mea-
sures of a certain construct with culture-specifi c (emic) 
items.

Items exhibiting DIF more often belonged to the Effort 
scale than to the Reward scale. This fact may be attribut-
able to well-known diffi culties of measuring ‘demanding 
factors’ at work, a construct that is composed of different 
dimensions (Kristensen et al., 2004). This might be par-
ticularly critical if such diverse populations and occupa-
tional groups are compared, as is the case with the current 
study (Steenland et al., 1997). In addition, our analyses 
explored the similarity and dissimilarity of the responses 
among countries. The numbers of DIF were relatively 
fewer between Japan and Spain or China. A cross-cultural 
comparison with respect to the Demand–Control model 
indicated similar fi ndings: the levels of reported stress 
were relatively similar between employees in Japan and 
in southern European countries (de Smet et al., 2005; 
Kawakami et al., 2004).

Our study has as its strengths a large data set in addi-
tion to diversity and variance in the sample, allowing for 
reliable parameter estimates. One of the advantages of 
IRT is the parameter invariance; each item characteristic 
is expressed by a few parameters that are estimated 
independent of the sample distribution (Hambleton and 
Cook, 1977; Lord and Novick, 1968). This advantage 
allows IRT not to require random sampling to estimate 
the parameters for comparison, and is of special interest 
in the framework of cross-cultural validation of psycho-
social questionnaires (Embretson and Reise, 2000). We 
made the best use of the sample and the advantage of IRT. 
The three subanalyses confi rmed the robustness of the 
results; the differences of occupations, sample size and 
inhomogeneity of demographic characteristics appeared 
not to affect the results of comparisons between the 
cultural groups.
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The results of this cross-cultural analysis indicate 
caution in directly comparing the scores of the Effort–
Reward Imbalance scales in different cultural groups. In 
particular this applies to the Effort scale. As was shown 
the decision of removing single items with signifi -
cant DIF may substantially improve comparability of 
measurements, thus posing a trade-off between a better 
comparability and a more comprehensive operational 
measurement of an underlying construct. Comparability 
of occupational stress measurement is an increasing 
need in an era of globalized working life. Although the 
limits of this statistical approach need to be taken into 
account, application of IRT to scales measuring a stressful 
psychosocial work environment offers a promising 
perspective.
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Appendix

Table A1 The Effort–Reward scales

Effort scale
Effort 1 I have constant time pressure due to a 

heavy work load.
Effort 2 I have many interruptions and 

disturbances in my job.
Effort 3 I have a lot of responsibility in my job.
Effort 4 I am often pressured to work overtime.
Effort 5 My job is physically demanding.
Effort 6 Over the past few years, my job has 

become more and more demanding.
Reward scale
Reward 1 I receive the respect I deserve from my 

superiors.
Reward 2 I receive the respect I deserve from my 

colleagues.
Reward 3 I experience adequate support in 

diffi cult situations.
Reward 4 I am treated unfairly at work.
Reward 5 I have experienced or I expect to 

experience an undesirable change in 
my work situation.

Reward 6 My job promotion prospects are poor.
Reward 7 My job security is poor.
Reward 8 My current occupational position 

adequately refl ects my education and 
training.

Reward 9 Considering all my efforts and 
achievements, I receive the respect 
and prestige I deserve at work.

Reward 10 Considering all my efforts and 
achievements, my work prospects are 
adequate.

Reward 11 Considering all my efforts and 
achievements, my salary / income is 
adequate.


