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Introduction

Introducing psychosocial work load as a separate risk area clearly indicates how the law sees Belgian policy concerning well-being in industry.  It is the sum of a series of factors and processes relating to the work as well as to the individual.  Workwise, four groups of factors can be identified : work content, working conditions, terms of employment and industrial relations (Dijk et al., 1990; Kompier&Marcelissen, 1990).  Industrial psychologists and sociologists have been using this classification for years in order to define the quality of work.  From the point of view of the individual, we distinguish cognitive, emotional, motivational and relational aspects to be put into action when working.  Furthermore, there is the more or less favourable position as an employee and the way he or she defines it.  Psychosocial work load therefore not only relates to the way the work appeals to the psychological and social skills, but also to the significance the latter attach to it, depending on their values, goals, needs, aspirations, expectations, and the effect of it on their health and well-being. (D’Hertefelt,  2001)  How the questionnaire on ‘Work Experience and Evaluation’
 was developed, which considerations the researcher had in mind while choosing latent constructs (i.e. negative affectivity)  is highly associated with this complex domain.
(Notelaers, 2001)
This valid
 instrument can be linked to risk analysis, the core of a dynamic system of risk control.  Risk analysis has to be applied at different levels : the organisation itself, the workplace or functions and the individual, leading to preventive measures to be included in a five-yearly global prevention plan, as well as in a yearly plan of action. (D’Hertefelt,  2001)  

By adopting a consistent conceptual framework (that is measured in a valid and reliable way), NOVA enables to gain an insight into the minuses and pluses of an organisation, of the various departements / functions in it and when planned, the individuals
 concerned.

This paper will only deal briefly with the first two levels because these have been treated by NOVA in Belgium and SKB in the Netherlands.  It is the individual level which is relatively unexplored, that will be dealt with in greater detail here.  After presenting examples and going into the outcome of some individuals, we go briefly into the implications for benchmarking and we end with some concluding thoughts.
Acting at three levels
At company level

To start the discussion or debate about job strain or stress at the workplace, a standardised questionnaire like the VBBA can serve as a tool to draw a map of strong points – weak points   of the organisation for the different dimensions of well-being and stress. (see table 1) The basis of this outline is the outcome of the referral to a look-alike sample of the bench-mark.
  This is mostly done by comparing the mean of both samples in a t-test for each dimension.  
Table 1.  Comparing company X with the bench-mark (Notelaers&Hoedemakers, 2000) 
	Dimension
	Group
	mean

	p-value
	meaning
	Dimension
	mean
	p-value
	meaning

	Work load
	bench-mark
	48.81
	ns
	
	Appreciation of payment
	41.91
	0.000
	-

	
	company X
	49.79
	
	
	
	45.89
	
	+

	Emotional load
	bench-mark
	30.24
	0.000
	-
	Pleasure at work
	81.62
	0.000
	+

	
	company X
	27.64
	
	+
	
	77.32
	
	-

	Physical effort
	bench-mark
	21.90
	0.000
	-
	Implication
	62.71
	0.000
	+

	
	company X
	11.43
	
	+
	
	57.56
	
	-

	Diversity
	bench-mark
	57.25
	ns
	
	Change of job
	32.71
	0.000
	+

	
	company X
	56.88
	
	
	
	40.19
	
	-

	Dimension
	Group
	mean

	p-value
	meaning
	Dimension
	Mean
	p-value
	meaning

	Learning possibilities
	bench-mark
	48.65
	ns
	
	Need to recuperate
	37.28
	ns
	

	
	company X
	48.47
	
	
	
	37.47
	
	

	Autonomy
	bench-mark
	51.63
	0.000
	-
	Worrying
	35.83
	ns
	

	
	company X
	60.17
	
	+
	
	35.53
	
	

	Relationship with collegues
	bench-mark
	73.56
	0.012
	-
	Quality of sleep
	70.09
	ns
	

	
	company X
	75.17
	
	+
	
	68.52
	
	

	Relationship with direction
	bench-mark
	70.77
	0.025
	-
	Fatigue
	25.77
	0.000
	+

	
	company X
	72.50
	
	+
	
	28.84
	
	-

	Participation
	bench-mark
	42.58
	0.002
	-
	Emotional reactions
	26.71
	ns
	

	
	company X
	45.45
	
	+
	
	28.39
	
	

	Need for certainty about future
	bench-mark
	42.24
	0.015
	+

	
	company X
	45.63
	
	-


Legend: ‘ns’ means not significant; ‘-‘ means comparison is not favourable for company X; ‘+ ’ means comparison is favourable for company X; red  means unfavourable; green means favourable

For this company, for instance, the question emerged why positive signals on emotional load, autonomy, participation, relations with colleagues and management lead to less pleasure at work, less involvement with the company, more intention to switch jobs and more fatigue during work.  Screening the company in detail and looking at respondent characteristics (department, age, education level, profession) can lead to some partial answers. 
At departmental level

By means of analysis of variance and Bonferroni post hoc tests, the contributions to the overall mean are statistically tested.  This shows that individuals in some departments suffer significantly more from fatigue during work than others or that individuals in some departments experience more pleasure at work than others.  So, the result is thus a detailed profile (see a part of it in table 2) explained to a project group presided by the head of the human resources department assisted by the medical staff and the heads of the departments.  
Table 2.  Synthesis of variables allied to the company level/departmental level (Notelaers&Hoedemakers, 2000) 
	Scales
	Compared to bench-mark
	Working outside of the office
	Working at the office
	Seniority (how many years in the company)

	
	
	
	
	Less then 5 years
	Between 5 and 10 years
	Between 10 and 15 years
	Between 15 and 20 year
	20 years and more

	Work load
	
	
	
	+
	0
	-
	0
	0

	Emotional load
	+
	-
	+
	+
	0
	-
	0
	-

	Physical effort
	+
	
	
	+
	0
	0
	0
	-

	Variety in your work 
	
	+
	-
	
	
	
	
	

	Opportunities to learn
	
	+
	-
	
	
	
	
	

	Independence in your work
	+
	+
	-
	
	
	
	
	

	Relations with colleagues
	+
	
	
	0
	0
	0
	0
	-

	Relations with your direct boss
	+
	
	
	
	
	
	
	

	Participation
	+
	
	
	
	
	
	
	

	Uncertainty about the future


	-
	+
	-
	+
	0
	0
	-
	-

	Remuneration
	+
	+
	-
	0
	0
	-
	0
	+

	Career possibilities
	
	
	
	+
	0
	-
	-
	-

	Pleasure in your work
	-
	
	
	-
	0
	+
	0
	+

	Involvement in the organisation
	-
	
	
	-
	-
	+
	0
	+

	Changing jobs
	-
	
	
	-
	-
	0
	0
	+

	Recuperation needs
	
	
	
	
	
	
	
	

	Concerns/ Worrying
	
	
	
	+
	0
	-
	-
	-

	Sleep quality
	
	
	
	
	
	
	
	

	Tiredness during work
	-
	
	
	
	
	
	
	

	 Emotional reactions 
	
	
	
	+
	0
	0
	-
	-


Red is differing more than 5 on average from bench-mark in negative sense. 

Green is differing more than 5 on average from bench-mark in positive sense

Empty cell: H0: mean group1 = mean group 2  or Between variance /within variance = 1 is accepted.

‘+ ‘favourable, ‘- ‘unfavorable, 0 difference from group mean less than 3 meaning Bonferroni is pointing to no differences

In this example fatigue cannot be differentiated by ‘where are you working normally’ or by ‘how many years do you work for this company’.  Meaning that for this categorisation the conclusion about fatigue holds.  Where in the comparison at company level there was no difference between the sample from the bench-mark and the company, for the scale ‘worrying’, the categorisation of individuals into ‘how many years do you work for this company’ leads to the answer that years working for this company does matter, it explains partially the level of worrying and moreover it is more a problem for the employees with a lot of seniority than it is for the employees ‘just’ arriving at the company.  From such tables one can derive target-groups for which organisational changements can be introduced after having been consulted in feed-back sessions or participative analysis sessions.  What is initiated is a broad range of steps in a long term project
 where different stressors / factors are manipulated according to the setting in which they have been measured.  Such an organisational approach is relatively new but it is becoming popular in Belgium and the Netherlands.  Since 1999 200 companies in Belgium started a similar project.  In Holland more than 100 000 questionnaires were completed in the last 2 years.   
At individual level

Introduction
At the individual level the questionnaire can be a very interesting tool for the work physician.  But up to now some researchers have investigated a possible cut-off.  Bultmann (et al., 2000) is experimenting with ROS – curves that are epidemiologic foundations of the trade –off between sensivity and specivity . The dutch MBI or UBOS (Schaufeli en van Dierendonk, 2000) is using a more clinical approach to come to a cut-off.  In other cases,  also in Holland for instance, the highest percentiles on scales like ‘need to recuperate’, ‘quality of sleep’ and ‘worrying’ indicate possible problems.  In Belgium comparable choices have been made.   This arbitrary rule is based on deviances from the mean, which lead to ‘reasonable’ decisions.  One could defend that being in the 10% highest percentile persons will have negative consequences for the well-being of those individuals but also for those colleagues who have to compensate.  
In some cases, research tries to combine questionnaires with physical measurements in order to validate the questionnaire and the cut-off.  In most research the analysis does not attempt to model and thus control the measurement error.  The absence of a multi-treat multi-method design in research about stress at work is a loss of valuable investigation resources.   Moreover it makes it impossible to establish an exact conceptual or practical symmetry between physical and psychosocial hazard.  A symmetry would imply that the control cycle could take place (Cox & Griffits, 1995) : 1. identification of hazards; 2.  assessment of associated risks; 3. implementation of appropriate control; 4.  monitoring of effectiveness of control strategies; 5. reassessment of risk; 6. review of information needs and training needs of employees exposed to hazards (Cox, et.al. 2000)  
In this contribution (to the  XVIth World Congress on Safety and Health at Work) it is neither our aim to realise such symmetry, nor to develop an automatic hazard analyser.  It is our aim to complete the strength analysis, already carried out at an organisational and departmental level, at the individual level.  We want to do this by incorporating the concept ‘risk’ in analogy with how it was defined by the European Commission  in 1996 : ‘the likelihood that potential for harm will be attained under the conditions of use and / or exposure, and the possible extent of this harm’. (Cox, et. al. 2000)  ‘By analogy’, because this paper will focus on the likelihood (supposing that long time exposure leads to unhealthy consequences) to be exposed to sources of stress and being stressed, measured as having less quality of sleep
 and more need to recuperate
.   Knowing that the link with harm and thus hazard is intuitive, triangulation is not operationalised in our research, which is carried out in a self reporting context, of which the limits are well known (Zapf, 1990).  Nevertheless it can be useful to indicate different groups according to the risk to which they have been exposed during work.  This can be done by latent factor analysis and it will be shown that this it is a alternative method to indicate cut-offs.  

Methodology: from mokkenscaling to latent factor analysis in a nutshell

As indicated earlier, the scales used in the questionnaire have been constructed by the Mokken Scaling Program.  The main advantage is that unidimensionality is almost guaranteed. This is the result of the application of an mathematical model (Molenaar, Debets, Sijtsma, 1994).
· The first assumption is unidimensional measurement, meaning that the items as a set share one common construct apart from unique characteristics and measurement error.  
· The second assumption is local stochastic independence of the item scores.  This assumption implies that for a given measurement value Θ the scores on a given set items are stochastically local independent.
· The third assumption is that for each item the probability of a response in the positively keyed response category is a monotonely nondecreasing function of the latent scale value Θ.
From the appendix where all scales have been tested and where earlier results of validation research is copied the conclusion is straightforward: all scales describe such a monotonely homogeneous set of items.
  

A more restrictive model is obtained by adding the fourth assumption that the item response functions do not intersect.  From our data it can be concluded that this fourth assumption is often violated.  The model of double monotonicity is therefore not applicable. This means that items and subjects cannot be ordered on the same length.  The measurement is not person –free. (Molenaar, Debets, Sijtsma, 1994)  
Meaning that in this situation items cannot be ordered in respect to popularity.  (Molenaar, 1997) The ‘guarantee’ that in the majority of cases the respondents giving a positive reply to a difficult item will also answer positively to the more easy items is not strong.  For our purpose unique classification is desirable in order to have a ‘true’ starting point for the individual feed-back session.

In recent years, and certainly with the widespread of log-linear modelling and latent class analysis, the  Item Respons Theory (IRT) of which Mokken is a non-parametric variant, has been integrated into categorical data analysis.  Vermunt (2002) describes in his introduction ‘on the use of (order)-restricted latent class models for defining and testing (non)-parametric IRT models’ that two kind of similarities between latent class analysis and IRT models have been shown in the psychometric literature.  On the one hand, Croon (1990, 1991) and Molenaar (1997) demonstrated that order-restricted latent class models can be used to estimate non-parametric IRT models with maximum likelihood and Bayesian methods, respectively.  Their approaches consist of specifying simple inequality restrictions on the cumulative conditional response probabilities (or item step response functions).  On the other hand, Heinen (1996) demonstrated the similarity between log-lineair latent class models and parametric IRT models.  He showed that discretized variants of the most important parametric IRT models can be obtained by imposing certain constraints on the log-linear parameters of latent class models.  Due to efforts of Vermunt i.e., integrating and extending the work just quoted by using a general class of log-linear (in)equality constraints on sums of conditional response probabilities, we can extend the ‘simple’ Mokkenmodel and go back to the core issue : ‘ordering respondents and items on the same measure of latent trait’.  As Vermunt puts it: “several extensions are straightforward within the presented latent class framework.  The most important ones are models with several latent traits, models with covariates and models with local dependencies.”   On the basis of his last one, the latent factor model with 5 classes ‘need to recuperate’ has been constructed.   
Work load and need to recuperate serving as examples

With Latent Gold (Magidson & Vermunt, 2000) it has become very easy to estimate models with a quite complex measurement structure.
  Based on the Bayesian Criterium Information, combined with drop in Log-Likelihood which is χ² distributed given a number of degrees of freedom and some proportioned reduction of error, the researcher is urged to take the best fitting model.
  In the case of work load the original polytonous mokkenitems have to be given up.
 The outcome is a model that has one latent factor with four levels.
  The probability structure of this solution where 88% of the variance between the indicators is explained and where item 7 is the worst discriminating item, is given in the profile table.
  
Table 3 : Profile for  1 factor model with 4 latent classes (levels) ‘work load’
	
	Factor ‘Work load’

	
	group1
	group2
	group3
	group4

	
	No risk at all
	no risk
	signal
	High risk

	Factor Group Size
	0.0882
	0.4380
	0.3886
	0.0851

	wh1 ' Do you have to work very fast?’

	Always
	0.0000
	0.0050
	0.1582
	0.7468

	Often
	0.0278
	0.3224
	0.7329
	0.2505

	Sometimes
	0.7873
	0.6613
	0.1088
	0.0027

	Never
	0.1849
	0.0112
	0.0001
	0.0000

	wh2 ' Do you have too much work to do?'

	Always
	0.0008
	0.0247
	0.2644
	0.7330

	Often
	0.0562
	0.3019
	0.5418
	0.2520

	Sometimes
	0.7086
	0.6380
	0.1921
	0.0150

	Never
	0.2344
	0.0354
	0.0018
	0.0000

	wh3 ' Do you have to work extra hard in order to complete a task?'

	Always
	0.0000
	0.0002
	0.0350
	0.5639

	Often
	0.0013
	0.0612
	0.5837
	0.4237

	Sometimes
	0.4300
	0.8859
	0.3803
	0.0124

	Never
	0.5686
	0.0527
	0.0010
	0.0000

	wh4 'Do you work under time constraints?'

	Always
	0.0000
	0.0056
	0.2240
	0.8220

	Often
	0.0080
	0.1840
	0.5890
	0.1736

	Sometimes
	0.3882
	0.7204
	0.1852
	0.0044

	Never
	0.6038
	0.0900
	0.0019
	0.0000

	wh5 'Do you have to hurry your work?'

	Always
	0.0000
	0.0001
	0.0504
	0.7372

	Often
	0.0013
	0.0775
	0.7404
	0.2610

	Sometimes
	0.6090
	0.9084
	0.2092
	0.0018

	Never
	0.3897
	0.0140
	0.0001
	0.0000

	wh6 ' Can you do your work at your ease?'

	Always
	0.0076
	0.0728
	0.3116
	0.6816

	Often
	0.3018
	0.6514
	0.6310
	0.3121

	Sometimes
	0.5283
	0.2579
	0.0565
	0.0063

	Never
	0.1623
	0.0179
	0.0009
	0.0000

	Wh7 Do you find that you are behind in your activities?'

	Always
	0.0007
	0.0074
	0.0522
	0.2270

	Often
	0.0200
	0.0780
	0.2124
	0.3552

	Sometimes
	0.3795
	0.5688
	0.5960
	0.3834

	Never
	0.5998
	0.3459
	0.1394
	0.0345


The first latent class holds almost 9 % of the population studied.  The probability
 of answering ‘often’ or ‘always’ being in this latent class is –leaving item 6 – almost zero.  The conditional probability of answering ‘never’ is ranging from .2 to .6 with 3 out of 6 items over .5.  So one could conclude that the respondents in this latent class do not experience something as work load.  In terms of risks of having too much work load one could state almost ‘no risk at all.’  
The second latent class to distinguish is the biggest class.  It counts 43% of the respondents.  Compared to the former latent class the conditional probability of saying ‘never’ diminishes almost to zero.  The probability of answering ‘sometimes’ is without any doubt the biggest of all (ranging from 55 to more than 90%).  When labelling this latent class, the absence of risk is still the most prominent aspect although in some cases the conditional probability of answering ‘often’ sometimes arises to .3.  Therefore we suggest labelling it as ‘no risk’.   
The third group and second biggest group is characterized by a conditional probability of answering ‘often’ higher than .5.  So being a member of this group one has more than 50% chance of saying ‘often’ to the items (except for item7).  Adding the conditional probability of 
answering ‘always’ a straightforward label would be ‘signal’.  There is a risk of being always exposed to a higher level of work load but the main issue is that the respondents point out that there is a problem.  

The last group yields conditional probabilities of more than .55 (and for most items much higher) of stating ‘always’ to the first six items.  This class that groups almost 9% of the population has a ‘serious’ rate of being exposed to having too much work to do, working very hard, working with tight deadlines, … (see last column of table 3 )  We propose to call them the high risk group.
With ‘need to recuperate’ the incorporation of some correlation between error variances of the 11 indicators result in a latent factor model with 5 classes.
  The model with some local dependencies
 explains 88% of the variance.
 
For dichotomous items the profile plot is very illustrative to describe the several latent classes.

Fig 1.  Profile plot ‘Need to recuperate’
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legend :  
Herb1 ‘I find it difficult to relax at the end of a working day.’

Herb2 ‘By the end of the working day, I feel worn out.’
Herb3 ‘Because of my job, at the end of the working day I feel absolutely exhausted.’
Herb4 ‘After the evening meal, I generally feel in good shape.’
Herb5 ‘In general, I start to feel relaxed on the second non-working day.’
Herb6 ‘I find it difficult to concentrate in my free time after work.’
Herb7 ‘I cannot really show any interest in other people when I have just come home myself.’
Herb8 ‘Generally, I need more than an hour before I feel completely recuperated after work.’
Herb9 ‘When I get home from work, I need to be left in peace.’
Herb10 ‘Often, after a day’s work I feel so tired that I cannot get involved in other activities.’
Herb11 ‘During the last part of the working day, a feeling of tiredness prevents me from doing my work as well as I normally would.’
We find about a quarter of the respondents in the first group (latent class, in the table this group is indicated by plusses which are connected).  They have no need to recuperate at all.  The probability of their answering a question – except for the atypical item ‘herb9’ – ‘yes’ is less than 10%.  
The second group (the second line starting from the x-axes) is smaller (22%).  They are no risk group either.  They are not burnt out at the end of the day.  There is an approximately probability of 80% that they will give a negative answer to the items.  
The third group, almost 30% of the respondents, looks quite different.  At the end of the day they feel exhausted, are no longer fit to do anything else (+/- 55% probability of a yes answer).  Where ‘others’ are mentioned in the questions, the probabilities of a ‘yes’ are not so great.  ‘Not being able to do work well’ and ‘difficulties to unwind’ have +/- 30% chances of getting a yes answer when the respondent is a member of this latent class.  ‘Only being able to rest on the second day’ and ‘it takes more than an hour for me to recuperate’ have between 30 and 45% chances of getting a positive answer.  This probability structure makes clear that this group is sending a signal to the organisation.
The fourth group, still something over 15% of the respondents, is exposed to high risk.  Belonging to this group means endorsing with a probability of 70% and more all questions, except not being able to execute the job reasonably (still almost half) as well as being unable to express interest in others (40%).

The last group, about 7% of the respondents, have a bigger probability to answer those two questions positively; they have practically 90% or more probability of saying yes to all other questions.  This group suffers from a very high risk of exposure. 
With the analysis of ‘need to recuperate’ and ‘work load’ we have in fact transformed the Mokken scale analysis into a latent factor analysis that overcomes the problem of not sustaining the double monotonicity.  The consequence of not being able to order respondents and items on the same measurement of the latent trait is resolved by constructing probabilistic latent classes of that one latent trait.  Instead of working on a continuum of an ordinal type of a latent trait, discrete homogenous groups of responses have been identified who could  be used as cut-offs : ‘ the risk of exposure that will not be tolerated’
‘Cut-offs’
Using latent class analysis, we have reparameterized the scale constructed with MSP in such a way that it becomes possible to assign individuals to a class that has a certain risk of exposure to high work load or need to recuperate.   Combining these latent classes with the summarized latent trait makes clear that decomposing the mean enriches the insight in the overall distribution of work load a lot.   In the following table 4, percentages of the population are given for different scale values and four latent classes of work load.  This enables the demonstration of what would happen if cut-offs are being used that are departing from deviances from the grand mean.
Table 4.  Work load: Latent Classes crossed with Mokkenscores

	
	Latent Classes of Work Load (in % of total)

	Mokken Scale value  
	No risk

at all
	No risk
	Risk: signal
	High risk

	,00
	,2
	
	
	

	4,76
	,3
	
	
	

	9,52
	,7
	
	
	

	14,29
	1,0
	
	
	

	19,05
	1,8
	
	
	

	23,81
	2,6
	,5
	
	

	28,57
	1,0
	4,2
	
	

	33,33
	,0
	8,7
	
	

	38,10
	
	11,2
	
	

	42,86
	
	9,7
	,0
	

	47,62
	
	8,5
	1,0
	

	52,38
	
	2,3
	6,6
	

	57,14
	
	,1
	7,5
	

	61,90
	
	
	8,5
	

	66,67
	
	
	6,7
	

	71,43
	
	
	5,4
	,1

	76,19
	
	
	2,5
	,9

	80,95
	
	
	,8
	1,8

	85,71
	
	
	
	2,1

	90,48
	
	
	
	1,6

	95,24
	
	
	
	1,0

	100,00
	
	
	
	,6

	Size of latent class
	7,6
	45,2
	39,1
	8,1

	Mean for latent class 
	19,43
	39,72
	62,44
	86,68


On the basis of a single mean score, for instance 50, which is the actual mean for the distribution of work load, with a certain interval of x % an individual cannot be assigned exclusively to a latent class nor would a range of scale scores be able to do the assignment because of the overlap between classes from the point of view of scale scores.  If one would take 70 as a threshold to assign people to the risk category one would in fact misplace about 1/5 of the population.  Or if one would take 85 as a threshold with a confidence interval of 5% around this threshold than the misclassification rises. No need to say that starting from the grand mean leads to even worse results.
  This is shown by the next example ‘need to recuperate’.  The grand mean for this Mokkenscale is 35.  Looking at table 5 points out that the overall mean of 35 is an element (as opposed to the former example) of the ‘no need to recuperate’ and of the ‘signal’ group.  If the grand mean is taken as expectance without any other information, about 7% of the people giving a signal would be considered as ‘normal’.  
Table 5 : Need to recuperate : latent classes crossed with Mokkenscores 
	
	Recuperation need (in % of total)

	Mokken scale value
	no need at all
	no need to recuperate
	Signal
	high risk
	very high risk

	0
	23,8
	
	
	
	

	9,09
	4,1
	8,1
	
	
	

	18,18
	
	8,3
	0,69
	
	

	27,27
	
	2,6
	4,47
	
	

	36,36
	
	0,1
	7,57
	
	

	45,45
	
	
	6,66
	
	

	54,54
	
	
	6,21
	
	

	63,63
	
	
	3,29
	2,87
	

	72,72
	
	
	0,37
	5,33
	

	81,81
	
	
	
	5,34
	

	90,90
	
	
	
	2,2
	3,19

	100
	
	
	
	
	4,61

	Size of latent class
	26
	22
	30
	15
	7

	Mean for latent class 
	1,33
	15,67
	44,00
	76,75
	96,28


Going further by allowing 30% deviance around ‘normal’ -to be considered as ‘normal’- would lead to a misclassification of 16 % (6.66 + 6,21 + 3.29 + 0,37) (giving a signal but seen as risk) on the one side and 12% on the other side (giving a signal but being normalised).
Starting from the z-value and classifying above 1.68 (10%) or the highest percentile would classify many more people wrongly because only people with a value of 90 or more are seen as ‘having a problem’.  In this case at least 13% of the respondents in the high risk category is neglected.  And of course those people (about 26%) giving a signal are neglected too.   This is more than the 20% overall classification error Latent Gold is reporting.
  
The conclusion is straightforward: latent classes themselves can serve as a cut-off.   The rationale beyond this is that the construction of latent classes takes into account the item difficulty and the discriminating power of the items as results of a certain property of the respondent (latent trait).  Put clearer, a certain response pattern gives a certain probability of being in a certain latent class.  This probability of membership gives far more information than a score based on summerization of the itemresponses.
  More, it stops arbitrary cut-off judgements.  The distribution of the probabilities of giving a certain answer to a range of questions puts the respondent in a certain latent class (modal assignment)
.  This is made clear in the table 6 below where the answers to the items of ‘need to recuperate’ are given besides the latent class the respondent ‘ID’ is assigned to and the score on the mokkenscale ‘HERB’.  The values in this column (the last one) are the same as in the first column in the table above.  The latent class gives the number the respondent is belonging to. 
Table 6.  Classification overview of need to recuperate
	HERB1
	HERB2
	HERB3
	HERB4
	HERB5
	HERB6
	HERB7
	HERB8
	HERB9
	HERB10
	HERB11
	ID
	Latent
Class
	Mokken

Scale

Value

HERB

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	4690
	01
	00

	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	402
	01
	09

	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	1
	31
	01
	18

	0
	0
	0
	0
	0
	0
	1
	0
	1
	0
	0
	161
	01
	18

	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	1
	599
	01
	18

	0
	0
	0
	0
	0
	0
	1
	0
	1
	0
	0
	614
	01
	18

	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	12
	02
	09

	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	50
	02
	09

	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	72
	02
	09

	0
	0
	1
	0
	0
	0
	0
	0
	1
	0
	0
	2.622
	02
	18

	0
	0
	0
	0
	1
	0
	0
	0
	1
	0
	0
	2.661
	02
	18

	0
	0
	1
	1
	0
	0
	0
	0
	1
	0
	0
	6587
	02
	27

	0
	0
	0
	1
	0
	0
	1
	0
	1
	0
	0
	3211
	02
	27

	1
	0
	0
	0
	0
	0
	0
	1
	1
	0
	0
	1680
	02
	27

	0
	0
	0
	0
	1
	0
	0
	0
	1
	1
	1
	2
	02
	36

	0
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	388
	03
	18

	0
	1
	1
	1
	0
	0
	0
	0
	0
	0
	0
	24
	03
	27

	0
	0
	1
	0
	1
	0
	0
	0
	0
	1
	0
	5.688
	03
	27

	1
	0
	1
	0
	0
	0
	0
	1
	0
	0
	1
	449
	03
	36

	1
	1
	1
	0
	0
	0
	1
	1
	0
	0
	0
	01
	03
	45

	0
	0
	1
	1
	0
	0
	1
	0
	1
	1
	0
	33
	03
	45

	1
	0
	0
	0
	0
	0
	0
	1
	1
	1
	1
	34
	03
	45

	1
	0
	1
	1
	0
	1
	0
	1
	1
	1
	1
	76
	03
	73

	0
	1
	1
	1
	0
	1
	0
	1
	0
	1
	1
	416
	04
	64

	0
	1
	1
	1
	1
	1
	0
	1
	1
	1
	0
	3.927
	04
	73

	1
	0
	1
	1
	0
	1
	1
	1
	1
	1
	1
	1.139
	04
	82

	1
	1
	1
	1
	1
	0
	1
	1
	1
	1
	1
	4.897
	04
	91

	1
	1
	1
	1
	1
	1
	0
	1
	1
	1
	1
	09
	05
	91

	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	2.379
	05
	100


Looking at the scale score on ‘need to recuperate’ we see that with the same value different patterns emerge.  Moreover, the same values can lead to different latent classes because different patterns do not have the same meaning.  This becomes obvious if respondent 402 is compared to respondent 12.  Both respondents have agreed with one item but item 4 is less probable than item 9. Comparing respondent 76 with respondent 3927 leads to a similar conclusion.  Although they have the same ‘need to recuperate’ the pattern differs and the allocation differs from ‘signal’ to ‘risk’.  Making thus the last respondent ‘more’ comparable to others in the latent class ‘risk’ than with respondent 76.

No need to say that this type of analysis is more powerful than an arbitrary cut-off.  
A tool for individual programs

With the estimation of a latent factor model the classification is given.  The classification used is modal assignment
. (Vermunt & Magidson, 2000)  On the basis of this rule a person is assigned to just one and only one latent class.   Knowing that being in a latent class makes that the individual has a certain risk of undergoing work load, a certain risk to be exposed to emotional charge, a certain risk to be exposed to physical work, and so on, gives the work physician who has to discuss the result of the questionnaire with the respondent, who is visiting the work physician in response to the research being carried out in the company or for the yearly medical check-up, important information.  This information can take a pure linguistic form.  The following table enumerates some individual profiles which are easy to interpret.
Table 7.  Examples of individual feed-back information

	Respondant
	2423
	2791
	5322

	work load
	almost no risk
	almost no risk
	almost no risk

	emotional charge
	signal
	signal
	no risk at all

	need to recuperate
	no need to recuperate
	very high risk
	no need to recuperate

	worrying
	maybe
	risk to worry
	not worrying

	physical effort    
	physical effort not existing
	modal
	Risk

	participation 
	huge participation opportunity
	signal
	very few opportunities

	autonomy
	risk of having no autonomy
	risk of having no autonomy
	in between

	tiredness
	no risk at all
	small signal
	no risk being tired during work

	sleep quality
	no risk having bad sleep quality
	risk
	no risk having bad sleep quality

	Respondant
	9377
	11970
	11983

	work load
	Risk
	risk
	almost no risk

	emotional charge
	Risk
	signal
	no emotional charge

	need to recuperate
	very high risk
	high risk
	no need to recuperate

	worrying
	risk to worry
	risk to worry
	not worrying

	physical effort    
	Risk
	no risk
	no risk

	participation 
	very few opportunities
	high part. Opp.
	high part. opp.

	autonomy
	high risk having no autonomy
	in between
	in between

	tiredness
	small signal
	risk
	no risk being tired during work

	sleep quality
	Risk
	small signal
	no risk at all


In this table some stressors such as work load, emotional charge and physical effort, together with some measures of stress such as need to recuperate, worrying, sleep quality and tiredness during work, and some mediators such as participation opportunity and degree of autonomy and their latent class label, are mentioned.   Employee 5322 has to do risky physical work but seems to have no problem with tiredness, sleep quality, worrying and need to recuperate.  Employee 11970 has at the stressor side and at the strain side some potential problems one could talk about: he has to work hard and is expressing a signal on the emotional demands of his work.  Although he has many participation opportunities and modest autonomy he has a risk of getting tired during work, a high need to recuperate, a risk to worry when leaving work and sometimes loosing some sleep.  Respondent 2423 has almost no risk for a high work load but gives a signal on the emotional level.  But only one indicator on the strain side is to be put in mind: maybe he worries too much about work.  
Leaving the other examples for the reader, it is easy to conclude that latent class factor modelling leads to a more relative view on the respondent’s answers.  Instead of assigning individuals to a ‘normal’ or a minus category without much precision and without knowing what the real distribution among respondents is, more categories are defined on the basis of the ‘true’ categorisation (discretization) of the latent treat.  
Implications for bench-marking

Given the fact that bench-marks are not samples of a population but mere merged data with the same measurement model, if possible a comparison should be ‘representative’ and ‘substantial’.  Meaning that a figure, a cell should have enough variability so that nuisance factors like enterprise culture, way of data collection, etcetera can not account for the conclusion (hypothesis testing) drawn from the analysis.  Going into these, is pointing to the necessity to collect data at the organisational level that are often difficult to access.  For the company X itself it may not seem necessary to give this information because it does not serve the concrete project they have in mind.  But in the long run it serves future cases.  Because having an insight in the data makes it possible to model the nuisance, instead of seeing it just as a disturbance; and consequently ignoring it.  And if one can model it, one can correct for it in the analysis of well-being.  This means that variables at nation level such as economic and labour parameters should be coded as well as variables at branch level like the relationship labour – capital, proportion of computerisation, part in GNP, number of workers, … as well as at company level.  Candidate variables are managerial style, labour representatives, accidents or incidents, size of the company, kind of organisation chart, proportion of own capital, noted on stock market, proportion of budget spent on investment in labour, profit-rates,  technological rate, informatization level, and so on.
For further research with latent class analysis the important issue is a need for a huge bench-mark because management will not be helped out with big sparse tables that provide unstable estimations.  For relationships between latent factors this is certainly the case.  Looking into higher order interactions (4th or 5th order) one needs hundreds of thousands of observations.  For instance, if the subject to analyse is a 4 level factor like ‘work load’ by a 5 level factor like ‘need to recuperate by 6 levels of education by 5 levels of branch, this is the case.  But even for a 4 by 4 by 3 tables, knowing that outside categories are less populated, an enormous database is needed.   
If this methodology could be used at the company or organisation, working with the bench-mark itself becomes the main issue.  Should we redevelop time and time again the latent classes or should we apply a probabilistic measurement model in a deterministic way?  Should we continue to work with known measurement instruments or not?  Of course, a consensus could be proposed as a solution.  But then emerges the question when to re-investigate the current scales / latent factors.  
Does this mean that at the beginning an analysis is impossible?  To be honest, it does mean that only univariate data analysis is possible at the organisational level.  An A by B table is the frontier.  This frontier formulates immediately a disadvantage: intense huge data collection could serve as a dustbin, meaning that latent class analysis could jeopardise certain presumptions made by other measurements techniques who serve other purposes.   

Concluding thoughts

With a stable framework of which a multidimensional measurement model is the basis, counteracting stress or stimulating well-being at the workplace cannot be captured within a single theory.  This means that a more explorative diagnosis can be designed that fits the company (cf. modelling between dimensions, van Veldhoven, 1996).  Using such measurement model to build a bench-mark supports the 3-level analysis that the law has prescribed: company, department and individual.  At company level the bench-mark provides an idea about how other similar companies are doing.  And deviances from this idea can provide a list of priorities (target scales).  At departmental level and with other classifications of the employees ‘contributions to the grand mean’ diversify the overall picture and thus identify possible target groups.  The internal analysis gives a good idea how departments are differing from one another.  Identifying individual differences is more difficult.  Based on the mean and deviances from it only very crude ‘cut-offs’ are used.

The introduction of latent class analysis and more precise latent factor analysis leads to flexible mathematical models that can assign individuals to a class with a certain risk of ‘exposure’.  Due to the language of odds, odds ratios, conditional odds, probabilities, conditional probabilities a linguistic connection with risk inventory as perceived by the law can be made.  This does not mean that hazard can be identified.  It can only be presumed.   
Researching hazards, it is necessary to triangulate.  In some cases research tries to combine questionnaires with physical measurements in order to validate the questionnaire.  In most research the analysis does not attempt to enrich the measurement model –read: control the measurement error.  Even when external measurements are used to weight mean scores on a latent trait in order to propose a norm, it is seen as an indicator of the quality of information gained by a questionnaire and not as an indicator of a latent trait.  In our view this can be regarded as a misspecification of the external variables f.i. endocrine secretion, blood pressure, and so on.  Most people forget that these are also measurements gathered by a work physician / nurse who can be responsible for effects that are analogous with interviewer effect given the analogous relationship between physician and patient, interviewer and respondent. (Pickery, 2000)  The result is the same: categorization is build on the basis of choice instead of on the basis of the data and their distribution.  The absence of a multi-treat multi-method design in research about stress at work is a loss of valuable investigation resources because as it was shown from the data, latent classes can be drawn that allow classification of employees.   
In this paper no mention was made of ‘nuisance’ like negative affectivity (NA) as a confounding factor on the relationship between work load and for instance the need to recuperate.  Nor was there time to go into the matter of self reporting material like a questionnaire to measure stress at work.  Several arguments for not going into the matter of NA :
1. The relation between tension and psychological demands is quadratic.  If the critics would have been right a linear effect should have been visible.  But in our case low psychological demands are in relation with tension, as Warr’s  theory suggests.  This pleads according to van Veldhoven (1996:161) for the validity of the constructed scales and against confounding as an argument for discouraging research about the relationship between psycho-social demands at work and stress at work.

2. While studying the influence of personality in the relationship between musculoskelotal  complaints and the questionnaire on VBBA, Indesteege and Notelaers (1999) have concluded the better fit for a model were NA was influenced by organisational factors.  The latter also influenced the dependent variables like well-being and tension.  The model also recognised an influence of NA on those two types of variables.  The model where confounding was measured did not fit the data so well.  This is similar to the conclusion of van Veldhoven made in his doctoral thesis : there is a role for NA but there is no role for the confounding hypothesis.  Tension and well-being are influenced directly by psycho-social demands of work.  Thus psycho-social demands of work contribute in the explanation of well-being or stress and absenteeism (van Veldhoven, 1996 : 180) 
3. Modelling ‘complaining’ has shown, in a model where complaining was presented as a factor of different indicators that originally belong to the different latent traits of the questionnaire, that for this questionnaire no pattern of complaining could be found.  The only residual correlations the indicators share were three classes of item difficulty.  (Notelaers, 2000)

4. A strategy would be the measuring of NA.  In the questionnaire there is a measurement of NA but the systematic study of it and its relationship has not been done yet.  In Belgium some research institutions correct for NA (Van Diest, Devacht, Van den Bergh: 2001) but still the design of multi-treat multi-method was not used to really identify it.  So the research question is still not adequately solved.

Several arguments can be given why self reports have not been mentioned.   Zapf (1989) gives a whole range of disadvantages of working with self-report methods.  He concluded that self-report measurements can correspond very well with the ‘objective’ measure.  Nowadays many of these disadvantages are being modelled in Social Sciences.  Like for instance the relationship between interviewer and respondent, interviewer and cluster, …  which were topics in the research of Pickery(2000).  Billiet (1999, 1995) demonstrated that with modelling measurement error many sources of nuisance are being conceptualised and therefore no longer seen as ‘disadvantages’ but as variables with known properties who take a up their role in explaining other constructs.  Essential is that the ‘objective camp’ regards a self- report as a weak method to measure things.  But Spector (1992) notes that self-reports attribute something to this ‘objective’ measurement, i.e. the effect on people.  Going into this never ending story would indeed take too long… 
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Annexes
The questionnaire on Work Experience and Evaluation.
van Veldhoven (1994) screened 50 Dutch and international instruments for measuring psychosocial work load and work stress.  He came up with a sort of ‘greatest denominator’ -say a common measure – of the instruments and their items.  After this facetanalysis (Swanborn, ) on the basis of an itempool he constructed himself scales according to the Mokken model. During an exploratory stage scale construction research was done to test the fiability and unidimensionality of the drafted scales.  More research was carried out to examine the validity of the scales as such and compare them to external criteria such as absenteeism (van Veldhoven, 1996)
There are two versions of the VBBA : a basic version with 108 questions divided into 14 scales; and an extensive version with 232 questions divided into 26 scales (see next table)  and 42 separate items on particular characteristics of the job what do not follow the Mokken model.  

With this broad view the questionnaire is linked in the first place to the complex domain of work stress.  This becomes clear from research done by van Veldhoven (1996) but also from personal research i.e. a confirmatory second order factor analysis was done on the basis of the French speaking participants (Notelaers&van Veldhoven, 2001)  This clearly confirms that generally speaking the questionnaire measures task requirement, diversity, autonomy, social organisation, well-being and tension.  Thus, a further reduction from 14 scales in to 6 dimensions is plausable.

Psychometric Quality of Scales

Earlier research of Notelaers&van Velhoven (1999) shows that the basic-VBBA as used in the Flemish speaking part of Belgium has very good psychometric qualities.  In Mokken (1997) speech : at least average scales and mostly good or strong scales.
For this paper the measurement properties of the extended version are presented.
Table 1. Measurement properties extend version of the questionnaire on Work Experience and Evaluation

	Scale
	Loevingers

Weighted H  (2002)
	Max vi (PMatrix)
	Max vi (restscore)
	Rho
	Testgroup, van Veldhoven, Meijman (1994)

	Work load
	.52
	.09
	.09
	.89
	.5

	Mental charge
	.54
	.05
	.07
	.86
	.51

	Emotional charge
	.43
	.04
	.04
	.79
	.41

	Physical effort
	.65
	.1
	.27
	.92
	.48

	Diversity
	.49
	.07
	.07
	.83
	.42

	Development potential
	.69
	
	.04
	.86
	.68

	Autonomy
	.54
	.21
	.09
	.91
	.42

	Relation with collegues
	.49
	.09
	.19
	.85
	.51

	Relation with hiearchy
	.6
	
	.16
	.9
	.56

	Problems with the job
	.45
	.04
	.13
	.78
	.43

	Unclear task
	.48
	.06
	.24
	.8
	-


	Participation level
	.59
	.06
	.1
	.9
	.39

	Information
	.54
	.04
	.22
	.88
	.38

	Communication
	.69
	
	.06
	.87
	.46

	Contact possibilties
	.61
	.03
	.10
	.84
	.46

	Initiation of Changement 
	No scale could be constructed in search option

	.69

	Appreciation of payment
	
	.48

	Jobperspective
	.47
	.09
	.17
	.74
	-

	Jobsecurity (future)
	.81
	
	.1
	.95
	.68

	Pleasure (satisfaction)
	.55
	Not applicable
	.87
	.41

	Involvement
	.47
	
	.8
	.47

	Leaving intention
	.86
	
	.89
	.89

	Need to recuperate
	.54
	
	.9
	.5

	Worrying
	.77
	
	.86
	.66

	Quality of sleep
	No scale could be constructed in search option
	-

	Emotional reactions (NA)
	
	.38

	Fatigue during work
	.58
	.1
	.12
	.95
	-


Bold: basis version of the questionnaire on Work Experience and Evaluation

Bold and normal: extend version of the questionnaire on Work Experience and Evaluation

On the basis of H Mokken (1997; 1970) suggests following classifications of scales:

 .5 < H: strong scale;


 .4<H<.5: medium scale;

 .3<H<.4 weak scale;

 H<.3: no scale.

Fit for one factor models work load and recuperation need

Table 2  Work load 11 items 2 factorial solution

	Indicator Variables
	(beta)

	
	Factor1
	Wald
	p-value
	Factor2
	Wald
	p-value

	WH1
	8.4991
	573.3924
	1.0e-126
	-1.8224
	64.1202
	1.2e-15

	WH2
	5.1727
	449.3642
	9.9e-100
	-1.4293
	74.9603
	4.8e-18

	WH3
	8.4539
	521.8488
	1.7e-115
	-2.4428
	102.5992
	4.1e-24

	WH4
	7.2193
	476.6271
	1.2e-105
	-1.8002
	83.1398
	7.6e-20

	WH5
	10.9211
	580.7796
	2.5e-128
	-3.7245
	132.4030
	1.2e-30

	WH6
	4.2747
	352.6247
	1.1e-78
	-1.7876
	117.1441
	2.7e-27

	WH7
	2.2104
	184.1205
	6.1e-42
	-1.6358
	129.9952
	4.1e-30

	WH8
	1.8551
	72.0515
	2.1e-17
	-0.4664
	7.7741
	0.0053

	WH9
	3.6487
	48.9719
	2.6e-12
	-10.8799
	134.2234
	4.9e-31

	WH10
	3.5701
	46.3240
	1.0e-11
	-9.7480
	205.6886
	1.2e-46

	WH11
	2.9872
	124.7577
	5.8e-29
	-4.7443
	316.4000
	8.8e-71


Where items 9 to 11 are loading on a second factor measuring the problematic trait of work load and where item8 is loading very weak on the first factor

Table 3 Fit indices ‘work load’ 7 items one factorial solution

 



L² (or LL)
BIC
df (or Npar)
p-value

          BASE
1-Cluster

42959.857
-111072.27
16362
3.0e-2349

          Model1
1-Factor 2L

14651.739
-139276.83
16351
1.00

          Model2
1-Factor  4L-3E

9741.6609
-144168.08
16349
1.00

          Model5
1-Factor  4L 

10413.906
-143524.08
16352
1.00

X Factor y L : L : levels

2EC : two correlated errors

BIC : Bayesian Information Critereon

Df : number degrees of freedom

L² : log likelihood

Allowing errors to correlate inflate reduction errors to much.  Given the proportionated reduction of error between two models 4L and 4L-3E is very small it is not an option to choose for the model with correlated error (local dependent)

Table 4 Fit indices Need to recuperate

L² (or LL)
BIC

df (or Npar)
p-value

BASE (1-Cluster)

13111.039
-3164.6585
2036

7.3e-1585         
Model 1
2-Factor 4L-2L
1909.9454
-14229.855
2019

0.96

Model 2
1-Factor 5L-2EC
1802.6799
-14337.120
2019

1.00

Model 3
1-Factor 5L 
2220.6196
-13935.169
2021

0.0011
X Factor y L : L : levels

2EC : two correlated errors

BIC : Bayesian Information Critereon

Df : number degrees of freedom

L² : log likelihood
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Instructions on how to complete the form

Please complete the questions requesting data in CAPITAL

LETTERS and strike through the square corresponding to

response.
The rectangle on the right hand side of the page is used to

process the data.  Kindly refrain from writing in this space.

Personal information







Date when questionnaire completed .............................................................................

Full name (Optional).....................................................................................................................

Date of Birth ................................................................................................................

Sex
(  female


(  male

.....................................................................................................................................

What is the highest level of education

that you have completed?

(  primary school, not completed



(  primary school, completed



(  secondary education, lower school 


    (general, technical, professional or artistic


    courses)


(  secondary education, upper school,


    (general, technical, professional or artistic


     courses)


(  higher education (three-year course)


(  higher education (minimum four-year 
       
    course)


(  doctorate

..................................................................................................................................

Name of company/institution .....................................................................................

Department ................................................................................................................

Position ......................................................................................................................

Number of years in this function .........................................................................years

Type of work regime 
(  daytime


(  shift work


(  irregular hours


(  night duty

....................................................................................................................................

Type of contract

(  permanent contract



(  temporary contract


(  other

................................................................................................................................... Extent of contractual working hours

(  60% part-time or more



(  less than 60% part-time

....................................................................................................................................

Do you hold a leadership position?
(  no

· yes 
Explanation and instructions on how to complete the form

The purpose of the questionnaire is to obtain an accurate picture of how you personally evaluate specific aspects of your work and work environment.  Questions are grouped together beneath the title which indicates the theme.

Please do not omit any questions.  Respond to all the questions by striking through one response square per question.  Choose from the options: ‘always’, ‘often’, ‘sometimes’ or ‘never’.

                        always    often  sometimes never

Pace and amount of work

Do you have to work very fast?

(
(
(
(
Do you have too much work to do?

(
(
(
(
Do you have to work extra hard in order to complete a task?
(
(
(
(
Do you work under time constraints?

(
(
(
(
Do you have to hurry your work?

(
(
(
(
Can you do your work at your ease?

(
(
(
(
Do you find that you are behind in your activities?
(
(
(
(
Do you find that you do not have enough work?

(
(
(
(
Do you have problems with the pace of work?

(
(
(
(
Do you have problems with the pressure of work?
(
(
(
(
Would you prefer a calmer work pace?

(
(
(
(
Mental load

Does your work demand considerable concentration?
(
(
(
(
Do you have to work with a lot of precision?

(
(
(
(
Do you have to be attentive to many things at the same time?
(
(
(
(
Does your work require continual reflection?

(
(
(
(
Do you have to be continually attentive in your work?
(
(
(
(
Do you have to remember many things in your work?
(
(
(
(
Does your work require a great deal of carefulness?
(
(
(
(
Emotional load

Is your work load heavy from an emotional viewpoint?
(
(
(
(
Are you confronted in your work with elements which affect you

personally?

(
(
(
(
Do other members of staff call on you personally in your work?
(
(
(
(
Do you feel personally attacked or threatened in your work?
(
(
(
(
Do you have contact with difficult clients or patients in your work?
(
(
(
(
In your work, do you have to convince or persuade people?
(
(
(
(
Does your work put you in emotional situations?

(
(
(
(
Physical effort

In your work, are you bothered by having to lift or move loads?
 (
(
(
(
In your work, are you bothered by frequently having to bend down?
(
(
(
(
In your work, are you bothered by regularly having to reach up

high for objects?

(
(
(
(
In your work, are you bothered by having to do the same movements

repeatedly for a long period of time?

(
(
(
(
Do you find your work physically strenuous?

(
(
(
(
Does your work require physical strength?

(
(
(
(
Do you have to work in an uncomfortable or tiring position?
(
(
(
( 
   

Variety in your work

In your work, do you repeatedly have to do the same things?
(
(
(
(
Does your work require creativity?

(
(
(
(
Is your work varied?

(
(
(
(
Does your work require personal input?

(
(
(
(
Does your work make sufficient demands on all your skills and

capacities? 

(
(
(
(
Do you have enough variety in your work?

(
(
(
(
                          
                        
always    often  sometimes never

Opportunities to learn

Do you learn new things in your work?

(
(
(
(
Does your job offer you opportunities for personal growth and 

development?

(
(
(
(
Does your work give you the impression that you are achieving

something?

(
(
(
( 

Does your job offer you the possibility of independent thought

and action?

(
(
(
(
Independence in your work

D you have freedom in carrying out your work activities?
(
(
(
(
Can you influence the planning of your work activities?
(
(
(
(
Do you have an influence on the pace of work?

(
(
(
(
Can you decide on how your work is executed?

(
(
(
(
Can you interrupt your work if you find it necessary to do so?
(
(
(
(
Can you decide on the order of priorities for your work activities?
(
(
(
(
Can you participate in the decision on when a piece of work

must be completed?

(
(
(
(
Can you decide how much time you need for a specific activity?
(
(
(
(
Do you solve work activities problems yourself?

(
(
(
(
Can you organise your work yourself?

(
(
(
(
Can you decide on the content of your work activities yourself?
(
(
(
(
Relations with colleagues
Can you count on your colleagues when you come across

difficulties in your work?

(
(
(
(
If necessary, can you ask your colleagues for help?
(
(
(
(
Do you get on well with your colleagues?

(
(
(
(
Do you have any conflict with your colleagues?

(
(
(
(
In your work, do you feel appreciated by your colleagues?
(
(
(
(
Do you experience any aggressiveness on the part of colleagues?
(
(
(
(
Are your colleagues friendly towards you?

(
(
(
(
Is there a good atmosphere between you and your colleagues?
(
(
(
(
Have there been any unpleasant occurrences between you and 

your colleagues?

(
(
(
(
Relations with your direct boss

Can you count on your direct boss when you have problems in

your work?

(
(
(
(
If necessary, can you ask your direct boss for help?
(
(
(
(
Do you get on well with your direct boss?

(
(
(
(
Do you have any conflict with your direct boss?

(
(
(
(
In your work, do you feel appreciated by your direct boss?
(
(
(
(
Do you experience any aggressiveness from your direct boss?
(
(
(
(
Is your direct boss friendly towards you?

(
(
(
(
Is there a good atmosphere between you and your direct boss?
(
(
(
(
Have there been any unpleasant occurrences between you and your

direct boss?

(
(
(
(
Problems with your work

Do you have to do things in your work that you dislike?
(
(
(
(
Do you receive contradictory instructions?

(
(
(
(
Do you have to do your work in a way which differs from the

method of your choice?

(
(
(
(
Do you have to do work which you would rather not do?
(
(
(
(
Do you have conflict with your colleagues about the content of

your tasks?

(
(
(
(
                          
                        
always    often  sometimes never

Do you have conflict with your direct boss about the content of 

your tasks?

(
(
(
(
Uncertainties about the work

Do you know exactly what other people expect of you in your work?
(
(
(
(
Do you know exactly for what you are responsible and which

areas are not your responsibility?

(
(
(
(
Do you know exactly what your direct boss thinks of your

performance?

(
(
(
(
Do you know exactly what your tasks are?

(
(
(
(
Do you know exactly what you can expect from the other people

in your department?

(
(
(
(
Changes in the work

Are there significant changes taking place in your work?
(
(
(
(
Do you find it difficult to adapt to changes in your tasks?
(
(
(
(
Do the changes in your tasks cause you problems?
(
(
(
(
Do the changes in your tasks have negative consequences for you?
(
(
(
(
Have the proposed changes in your tasks been explained clearly?
(
(
(
(
Information

Do you receive sufficient information on the purpose of your work?
(
(
(
(
Do you receive sufficient information on the results of your work?
(
(
(
(
Does your work give you the opportunity to check on how well you

are performing?

(
(
(
(
Does your work provide you with direct feedback on how well you

are doing your work?

(
(
(
(
Does your direct boss inform you about how well you are 

performing?

(
(
(
(
Do your colleagues inform you about how well you are doing your

work?

(
(
(
(
In your work, do you have access to sufficient data and information?
(
(
(
(
Communications

Do you hear enough about how the company’s business is doing?
(
(
(
(
Are you kept sufficiently up-to-date concerning important events 

within the company?

(
(
(
(
Is the company’s decision-making process clear to you?
(
(
(
(
Is it clear to you who you should address within the company

for specific problems?

(
(
(
(
Participation

Can you discuss work problems with your direct boss?
(
(
(
(
Do you have a lot to say over what is going on in your work area?
(
(
(
(
Can you participate in decisions affecting areas related to your

work?

(
(
(
(
Can you consult satisfactorily with your direct boss about your work?
(
(
(
(
Can you participate in deciding what does and what does not 

pertain to your tasks?

(
(
(
(
Can you participate in decisions about the nature of your work? 
(
(
(
(
Do you have a direct influence on your department’s/company’s

decisions?

(
(
(
(
Do you have an influence on the distribution of work among

you and your colleagues?

(
(
(
(
Contact possibilities

Can you leave your work area to have a chat with a colleague?
(
(
(
(
Do you have contact with colleagues as part of your work?
(
(
(
(
Can you have a chat with colleagues during working hours?
(
(
(
(
Do you find that you have enough contact with colleagues

during working hours?

(
(
(
(
                          
                        
always    often  sometimes never

Uncertainty about the future

Do you need to be more confident that you will still be working

in one year’s time?

(
(
(
(
Do you need to be more confident that you will still be in your

current job next year?

(
(
(
(
Do you need to be more confident that next year you will have

the same function level as currently?

(
(
(
(
Do you need to be more confident that your current department/

company will still be in existence next year?

(
(
(
(
Remuneration

Do you think that your company pays good salaries?
(
(
(
(
Can you live comfortably on your pay?

(
(
(
(
Do you think you are paid enough for the work that you do?
(
(
(
(
Do you think that you are fairly paid in comparison with other

people in your department?

(
(
(
(
Do you think that the pay in your company is lower than the

remuneration paid in comparable firms?

(
(
(
(
Career possibilities

Does your job offer you the possibility to progress financially?
(
(
(
(
Is your current job improving your chances and opportunities

on the job market?

(
(
(
(
Does your organisation give you the opportunity to follow

training schemes and/or courses?

(
(
(
(
Does your job give you the opportunity to be promoted?
(
(
(
(
Other questions on work characteristics

Do you work overtime?

(
(
(
(
Do you find your work complicated?

(
(
(
(
Do you have difficulties with your work, because it is becoming

increasingly more complicated?

(
(
(
(
Do you have to do things which are too difficult for you?
(
(
(
(
Does your work require that you have to be constantly friendly

and well behaved?

(
(
(
(
Can you complete a given task without being interrupted?
(
(
(
(
Are you disturbed in your work by unexpected situations?
(
(
(
(
Is your work progressing differently from the way you would

have wanted?

(
(
(
(
Have you experienced mechanical or other breakdowns

while working?

(
(
(
(
Are your work instructions clear?

(
(
(
(
Do you receive your work instructions in good time?
(
(
(
(
Does the work that you are doing correspond to your training?
(
(
(
(
Can you determine yourself the beginning and the end of your

working day?

(
(
(
(
Can you decide yourself when to take a break?

(
(
(
(
Other questions on organisation and relations at work

During your work, are you confronted with jokes or remarks,

which have a sexual undertone, and which you consider to 

be out of place?

(
(
(
(
During your work, has anyone ever touched or grabbed you

in such a way that you consider to be out of place?
(
(
(
(
Do you have to wait for other people before you can continue

with your work?

(
(
(
(
Are you bothered by defects in other people’s work?
(
(
(
(
                          
                        
always    often  sometimes never

Is your work hindered by other people being absent?
(
(
(
(
Do other people interfere with your work against your will?
(
(
(
(
Do you have the impression that your colleagues are constantly

keeping an eye on you?

(
(
(
(
Do you have the impression that your direct boss is constantly

keeping an eye on you?

(
(
(
(
Can you discuss problems with your colleagues at work?
(
(
(
(
Do you have sufficient opportunities to discuss your work with

your colleagues?

(
(
(
(
In general, is the work well organised in your company?
(
(
(
(
Do all the company departments and groups collaborate well

together?

(
(
(
(
Are there several links involved in your company’s decision-

making process?

(
(
(
(
In your company, are the employees involved in organisational

changes?

(
(
(
(
Other questions on working conditions

Can you take holidays when it suits you?

(
(
(
(
Can you be asked to work on a holiday day?

(
(
(
(
Are your working hours and free days arranged well?
 (
(
(
(
Do you think that the company uses too many temporary contracts?
(
(
(
(
Do you that that the company uses too many temporary staff?
(
(
(
(
Do you think that there are sufficient staff on permanent contracts?
(
(
(
(
Do you find that you often have to initiate new staff?
(
(
(
(
Do you find that vacancies are filled rather rapidly?
(
(
(
(
Do you find that in cases of sickness leave, replacements are

well organised?

(
(
(
(
Do you participate in operational discussions?

(
(
(
(
Do you have the possibility of working part-time?
(
(
(
(
Do you have the possibility of working hours which suit the

particular requirements of your private life?

(
(
(
(
Is your private life adversely affected by irregular working hours?
(
(
(
(
Instructions on how to complete the form

Please do not omit any questions.  Respond to all the questions by striking through one response square per question.  On this page, you may choose from the options: ‘no’ or ‘yes’.
 


          no            yes
Pleasure in your work

I can admit that I dread going to work.



(
(
I do my work because I have to, and that says it all.


(
(
Mostly, I am pleased to start my day’s work.



(
(
After five years, I’ve seen it all as far as the job goes.


(
(
I still find my work stimulating, every day on the go.


(
(
I find the thought that I will have to do this job until I retire very oppressive.

(
(
I really enjoy my work.



(
(
I have to continually overcome my resistance in order to do my work.


(
(
I often have to force myself to perform a task.



(
(
Involvement in the organisation (company or institution where you work)

I find that my own views correspond closely to those of the organisation. 

(
(
It is important to me that I can make a contribution to the organisation’s business.
(
(
I really feel very closely involved with this organisation.


(
(
I feel very at home working for this organisation.



(
(



          no            yes

I have put so much of myself into this organisation that I would find it extremely

hard to leave.



(
(
With respect to this organisation, I really feel obliged to stay on several more years.
(
(
If the minimum negative change were to be implemented in this organisation, I

would leave.



(
(
Working for this organisation is very appealing, especially in comparison with

most other jobs that I could get.



(
(
Changing jobs

I sometimes think about changing my job.



(
(
I sometimes think about seeking work outside this organisation.


(
(
Next year, I plan to change jobs.



(
(
Next year, I plan to look for a job outside this organisation.


(
(
Recuperation needs

I find it difficult to relax at the end of a working day.


(
(
By the end of the working day, I feel worn out.



(
(
Because of my job, at the end of the working day I feel absolutely exhausted.

(
(
After the evening meal, I generally feel in good shape.


(
(
In general, I start to feel relaxed on the second non-working day.


(
(
I find it difficult to concentrate in my free time after work.


(
(
I cannot really show any interest in other people when I have just come home

myself.



(
(
Generally, I need more than an hour before I feel completely recuperated after

work.



(
(
When I get home from work, I need to be left in peace.


(
(
Often, after a day’s work I feel so tired that I cannot get involved in other activities.
(
(
During the last part of the working day, a feeling of tiredness prevents me from

doing my work as well as I normally would.



(
(
Concerns/ Worrying

When I leave my work, I continue to worry about work problems.


(
(
I can easily detach myself from my work.



(
(
During my free time, I often worry about work. 



(
(
I often lie awake at night ruminating about things at work.


(
(
Instructions on how to complete the form

On this page, there are fourteen definitions concerning the quality of your sleep.  Please respond by taking into consideration the sleep quality over the last three to four weeks.

N.B.  If you work in shifts (with night shifts) or have been doing shift work during the last three to four weeks, instead of ‘nights’ read ‘during the sleep period’.




          no            yes
Sleep quality

I often do not get a wink of sleep at night.



(
(
I often get up during the night.



(
(
At night, more often than not, I am tossing and turning.


(
(
I often wake up several times during the night.



(
(
I find that, in general, I sleep very badly.



(
(
I have the impression that I only get a few hours sleep.


(
(
I rarely sleep more than five hours.



(
(
I find that, in general, I sleep well at night.



(
(
Usually, I fall asleep very easily.



(
(
In general, I have the impression that I do not get enough sleep.


(
(
I am often awake for a half an hour in bed before I fall asleep.


(
(
When I wake up during the night, I find it very difficult to fall asleep again.

(
(



          no            yes
After I get up, I often have the feeling that I am tired.


(
(
After I get up, I generally feel well rested.



(
(
Instructions on how to complete the form

On this page, there are twelve words that can be used to describe how you feel.  We would like you to indicate, by striking through the appropriate square, how you have felt in your work environment during the last week.

Indicate in what measure these twelve words apply to your situation: ‘not at all’, ‘scarcely’, ‘somewhat’ or ‘totally’.

not at all
  scarcely
somewhat
totally

Emotional reactions during the work period

Nervous
      (               (
        
        (

    (
Optimistic
      (               (
                          (

    (
Gloomy
      (               (                          (
       (
At ease
      (               (
                          (                     (
Dejected
      (               (                          (                     (
Calm
      (               (                          (                     (      

Agitated
      (               (                          (                     (
Sad
      (               (                          (                     (
Relaxed
      (               (                          (                     (
Uncomfortable
      (               (                          (                     (
Cheerful
      (               (                          (                     (
Elated
      (               (                          (                     (
Instructions on how to complete the form

On this page, there are indications of several aspects of tiredness at work.  For each aspect, there are two extreme points.  We would like you to indicate, by striking through the appropriate square for each question, which measure is most applicable to your situation.

Example:            1     2     3     4     5

          eye pain     (    (     (     (     (     no eye pain

To respond to these questions, take into account your situation during the last hours of the last working day completed.

Tiredness during work 
1     2     3    4     5

slowness in physical movements
(     (     (    (     (
no slowness in physical movements

repeated loss of attention
(     (     (    (     (
no problems with attention

making errors when reading meters,
(     (     (    (     (
no errors made when reading clocks, etc.                                                
                            
meters, clocks, etc.

difficulties with concentration
(     (     (    (     (
no difficulties with 





concentration

loss of attention to work
(     (     (    (     (
attention given to work

frequently having to repair mistakes
(     (     (    (     (
having virtually no mistakes to

that you have made yourself   


repair

having difficulty in planning your
(     (     (    (     (
no difficulty in planning your own actions


own actions

‘sleeping’ while awake
 (     (     (    (     (
no problems with ‘falling 




asleep’ while at work

making errors when filling in lists
(     (     (    (     (
no problems when filling in lists

letting your mind wander, day-dreaming
(     (     (    (     (
remaining concentrated while at 



work

being unable to do different tasks
(     (     (    (     (
no problems when switching   

consecutively without hesitation


from one activity to another

taking too big risks
(     (     (    (     (
not taking any risks

having the impression that you are
(     (     (    (     (
no difficulty with your physical tripping up over your own feet


movement

working in a robot-like manner
(     (     (    (     (
working in a concentrated 



fashion

manage to proceed with a task on
(     (     (    (     (
manage to proceed with a task 

which you are working only with 


on which you are working with 

the greatest difficulty


virtually no difficulty

having to overcome your own
(     (     (    (     (
have no difficulties in getting resistance to getting started


started

You have now reached the end of the questionnaire.  Thank you!
� First of all we want to thank Hugo D’Hertefelt and Ine Debrabandere for their comments on the conceptualisation of the text. Furthermore we want to thank Hilde Kees for the editing job she undertook. 


� The questionnaire is printed in the annex


� In the annex a short history of the questionnaire is given.


� Measurement properties of the Mokkenscales are listed in the annex.


� In Holland this is mostly the case because the questionnaire is subject to the yearly control with the work physician.  In Belgium it is an option that some organisations take.  The respondent is then contacted by the work physician for a private feedback session.


� In accordance with the company the ‘best’ sample is drawn.  Meaning that the sample has to meet such characteristics as branch, proportion white/blue collar, size… 


� Calculated as the mean of a sum of item scores transformed on a scale ranging from one to one hundred.  (See Notelaers&Hoedemakers, 2000)


� Calculated as the mean of a sum of item scores transformed on a scale ranging from one to one hundred.  (See Notelaers&Hoedemakers, 2000)


� There is in fact after the analysis a whole range of processes which are encompassing the initial project. (see van Veldhoven, 2001)  A brief overview was given at the Colloquim in Brussels 21 march 2001 (Hoedemakers, 2001)


� Meijman (2001) shows that external validity of quality of sleep is big.  ‘One does no longer have to measure endocrine level for measuring stress, the score on quality of sleep tells us that a certain level of endocrine is secreted in the body – read : stress - 


� Research has shown a strong link between need to recuperate and MBI (Schaufeli et. Al., 2000)


� For an intuitively comprehension of this paper, it is not necessary to go into this part.


� In fact most scales are strong and if not they are medium.  On the basis of H Mokken (1997; 1970) suggests following classifications of scales: .5 < H : strong scale; .4<H<.5 : medium scale; .3<H<.4 weak scale.  Where H is the Loevingers homogeneity coefficient :  H = 1 – (summations of the probabilities of wrong answering patterns for all different item pairs) / (summation of the expected wrong answering patterns given under local indepence for all different item pairs) (van den Brink & Mellenbergh, 1998)


� The calculations are based on a sample of about 12673 Flemish observations that has been divided into 4 samples: one exploration sample and 3 test samples in order to test the stability of the solution.


� For a comprehensive description of the latent factor modal and the user-friendly plots in Latent Gold :  see Magidson & Vermunt (2002).


� The choice among models should not only depend on the fit of the models, but also on the plausibility of the assumed process generating the responses. (Vermunt, 2001)


� Because a two factor model fits better than a one factor model.  


� See annexes for fit-indices


� The fact that number of levels corresponding well with the original answer categories (never, sometimes, often, always) is a nice result reflecting that the researchers choice for 4 categories  is almost equal to the respondents perception.


� Is in fact a conditional probability.


� After taking into account the proportioned error of reduction of 19% 


� The classification errors do not rise substantially.  


Local dependencies can be seen as violations of the strict mokkenmodel but with latent class analysis they are modelled.


� The fit indices are given in the table in the annex.


� With other factors in this paper like emotional charge, the misfit rises to 1/5 depending of course on the latent class sizes of adjacent classes.


� Of course one can argue whether 20% misclassification in the adjacent class is tolerable.  Using polytomous response categories could lead to better results.  Comparing reduction errors on polytomous scales versus dichotomous scales suggests such statements.  


� Strange in fact that this summarization is being targeted by so many, while ordering subjects and stimuli is at stake in Mokken ‘s approach.


� Is assigning the respondent to the latent class with the highest probability.  


�  Reduction error arises here to .1.  This is less than suggested by using other methods.


� No figures available.


� Cf. Difference between confirmatory and exploratory analysis.  The seach option is exploratory.  Given the search procedure  MSP is not testing but mere trying to fit more then one scale.  In no case there was a second scale found.
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