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ABSTRACT 
Psychosocial aspects of work have received increasing attention, partly because of their 
postulated importance for the workers’ health. Among the techniques developed for 
measurement of the psychosocial work environment, questionnaires are most 
commonly used, but their psychometric quality is often questioned and rarely known. 
The general aim of this thesis was to investigate the psychometric properties of one 
recently developed such questionnaire, the General Nordic Questionnaire for 
Psychological and Social Factors at Work (QPSNordic), and to 

• contribute to its validation, particularly in reference to its ability to predict 
future ill health  

• test its usefulness for comparison over different occupations 
• identify possible shortcomings of the instrument and to suggest and test ways of 

improvement. 
 
The QPSNordic is a large comprehensive instrument covering 13 content areas arranged 
in a number of scales of the Likert type, accompanied by single items of information 
not included in a scale. The instrument was given to two large groups of employees, 
one drawn from the private sector and the other from employees in the public sector, 
together with scales measuring aspects of physical and mental health. Experimental 
studies of response formats were performed in subject samples from two insurance 
companies. 
 
The QPSNordic scales were generally shown to be reliable, and the measurement model 
for 19 of the 24 scales included in our analysis had acceptable model fit. These 19 
scales were invariant over different occupational groups. Nine scales, most of them 
reflecting organizational factors, were invariant over all occupational groups 
investigated, which means that they could be used in comparisons between different 
professions.  
 
The ability to predict future illness was tested in the public sector employees, whose 
records were retrieved in the database of their insurance company. Statistically 
significant correlations were found between several QPSNordic scales and future long 
term sickleave. There was a differential pattern of correlations, insofar that some scales 
were predictive of psychiatric, and others of musculo-skeletal disorders.  
 

Some weaknesses were also identified, particularly in the operationalization of the job 
demand concept. An attempt to remediate this by adding response formats tapping 
“satisfaction” with the type of demand was successful, and it is suggested that this 
addition might be useful, both for theoretically oriented studies and when the 
instrument is used as a basis for workplace interventions aiming to improve worker 
health.  
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1 INTRODUCTION 
The original stimulus for this work is my professional background as a personnel 
manager and later, leadership at several levels in different organizations. I became 
aware of the range of situations where assessment of psychological and social factors at 
work was needed or asked for by the employers or by the employees. Many self-
proclaimed experts offered their services in such assessments, but the methods they 
used were often of obviously low quality. Even face validity was poor, which resulted 
in low acceptance by the employees. The results were difficult to interpret and even 
more difficult to use as a basis for intervention.  
 
This situation motivated me to participate, as a research assistant, in a study where 
scientific methods were used for assessing psychosocial work factors. Later, I became 
involved in the selection of instruments for a new study, and my interest in the 
validation of questionnaires was awakened. The instrument we finally chose for the 
study was the General Nordic Questionnaire for Psychological and Social Factors at 
Work (QPSNordic). The basic psychometric analyses of this instrument were reported to 
be satisfactory, and it had been tested for concurrent validity. Its evidence base was as 
good as, or in some aspects even better than that available for other similar instruments 
in 2000, when the project started. The instrument also appeared quite suitable for 
intervention studies. 
 
The project created an opportunity to analyze in greater depth the performance of the 
QPSNordic, particularly its use over a range of professions, and its potential predictive 
validity for health problems. Testing these aspects is the main purpose of the current 
work.  
 
One of my tasks during my first research involvement was to give feedback to 
employers and employees about the results. This practical experience demonstrated that 
the weaknesses we observed in the psychometric analyses lead to problems in the real 
life use of the instrument. These discussions became an impetus to try to solve some of 
the problems identified with the instrument, and to use experimental methods to test the 
suggested solutions. 
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2 BACKGROUND 
 
2.1 ASSESSMENT OF PSYCHOLOGICAL AND SOCIAL FACTORS AT 

WORK 
2.1.1 Occupational stress and its measurement 

What is work stress? Stress is generally acknowledged to be a broad umbrella term for 
a wide range of experiences and conditions and there are several definitions. In the 
“Guidance on work related stress” (European Commission, 2000), work –related stress 
is defined as “the emotional, cognitive, behavioral and physiological reactions to 
adverse and noxious aspects of work, work environments and work organizations. It is 
a state characterized by high levels of arousal and distress and often feelings of not 
coping”.  
 
In the scientific research on stress, stress encountered in the workplace has played a 
prominent part, particularly in research performed in the Scandinavian countries 
(Barling & Griffiths, 2003) e.g. by Swedish pioneers such as Lennart Levi, Marianne 
Frankenhaeuser and Bertil Gardell. As this line of research grew, it became obvious 
that assessment of the work environment would be important both for theoretical 
development and for longitudinal monitoring of the work environment. Even more 
importantly, for practical purposes such assessments could be a basis for interventions 
aiming to improve health and well-being in the workers, as well as productivity.  
 
Large scale investigations of the psychosocial work environment, e.g., the research 
conducted at the University of Michigan in the 1960’ies, used self report measures 
developed to assess factors thought to impact on the health and well-being of the 
employee (Hurrel, Nelson, & Simmons, 1998). Results from these and similar studies 
were the basis for the development of theoretical models for work stress, such as the 
demand-control model by Robert Karasek and Töres Theorell (Landsbergis, Theorell, 
Schwartz, Greiner, & Krause, 2000), which has guided much of the later empirical 
research on job stress and its effects on health (van der Doef & Maes, 1999; van 
Veldhoven, Taris, De Jonge, & Broersen, 2005). 
 

2.1.2 Self -reporting and the associated problems 

The use of self-report measures (questionnaires) is the most common strategy in 
research of the psychosocial factors in the work place and the health aspects thought to 
be related to work (Rick, Briner, Daniels, Perryman, & Guppy, 2001; Theorell & 
Hasselhorn, 2005). Measuring workplace stressors by questionnaire is presumably less 
expensive and therefore more affordable (Kasl & Jones, 2003) than e.g., interviews or 
observational strategies.  
 
The construction of questionnaires should be guided by theory (Rick et al., 2001), and 
it is important to understand the conceptual models that have guided the construction of 
a measure, e.g., when results from different surveys using different measures of 
occupational stress are evaluated and interpreted (Vagg & Spielberger, 1998). 
Operationalization of theoretical concepts in the form of questions in a questionnaire is 
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a more difficult procedure than it may appear, and failure to reproduce theoretical 
predictions in empirical studies is often blamed on inadequacies in the 
operationalization of the theoretical constructs in the model rather than on the concept 
itself (de Jonge & Kompier, 1997; Theorell et al., 1998; van der Doef & Maes, 1999). 
 
An overview of the major theories in the field is given by Cooper 1998 (Cooper, 1998). 
Measures developed for researching these theories may, however, sometimes be less 
useful as assessment tools in organizations since they may have a too narrow 
theoretical focus, or may not be able to identify factors that should be the focus of an 
intervention. It is difficult to intervene without knowing how something works, and the 
information gathered must have some practical relevance as well (Rick et al., 2001).  
 
Review articles on measurement of job stressors and strains are available, e.g. Hurrel 
Hurrel and co-workers (Hurrel et al., 1998) and Tabanelli and co-workers (Tabanelli et 
al., 2008). An important review by Rick et al (Rick et al., 2001) focuses on the 
psychometric quality of available instruments for psychosocial hazard measures.  
 

2.1.3 Subjective versus objective assessment  

Self- report measures of job stressors have been criticized for being subjective and 
representing the occupational stress perceptions of individual workers (Frese & Zapf, 
1988, 1999; Kasl & Jones, 2003; Zapf, Dormann, & Frese, 1996). The respondent’s 
mood or disposition, e.g. negative affectivity (NA) or response style may distort the 
responses (Frese & Zapf, 1988; Kasl & Jones, 2003; Kompier, 2005). This will 
influence the estimated relationship between perceived stressors and health (Watson & 
Pennebaker, 1989). This is most serious when self-report measures are used for 
measuring both exposure and outcome, when artefactual or “trivial” correlations could 
occur due to common method variance or overlap between the items in terms of content 
(Kasl, 1998). 
 
Stress researchers usually classify questionnaires filled out by the individual as a 
subjective method, while ratings by expert raters, archival data or physiological 
measures are regarded as objective methods (Frese & Zapf, 1988; Kompier, 2005). 
Examples of objective methods are systematic observations by non-job incumbents, 
such as supervisors or independent experts, and archival data (sickness absence data, 
performance measures, accidents) (Kompier, 2005; Landsbergis et al., 2000). Calls for 
more objective measures are common in the stress research literature, see for example 
(Theorell & Hasselhorn, 2005; Landsbergis, 2000; van der Doef & Maes, 1999).  
 
Arguments for studying the stressful situation “objectively” have, inter al., been 
enumerated and commented by Frese & Zapf (Frese & Zapf, 1999). One important 
argument is that “theory and research are driven by what we want to explain and what 
we want to do practically. Thus if one’s primary concern is to change peoples‘ 
conception about stress, it is legitimate to rely only on perception of stressors” (Frese & 
Zapf, 1999; page 762). Actions for improvement in the work place should, however, be 
directed to the situation – not to the individual.  
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The arguments against the use of objective measures seem to fall into two categories 
(Kasl, 1998), namely (1) the psychological approach to stress, which argues that the 
perceptions of the environmental conditions are the relevant independent variables for 
study, and (2) objective measures are difficult to identify or obtain and not really worth 
the trouble.  
 
The problems with interpreting associations between subjective measures of stressors 
have frequently been discussed. But objective measures are far from problem free 
(Frese & Zapf, 1988; Kompier, 2005). How objective are they really? Non-job 
incumbents are not free from individual biases or measurement errors (Kompier, 2005). 
The main problem with observer ratings of stressors are that the correlations are 
systematically underestimated (Frese & Zapf, 1988; Theorell & Hasselhorn, 2005), but 
there are other problems as well, detailed by Frese (Frese & Zapf, 1988)(e.g., limited 
time for observation, effect of observer, representativity of workplaces, the 
unobservability of mental processes). 
 
Physiological measures such as cardiovascular indicators, biochemical indicators and 
gastrointestinal indicators have been used in studies of work stress (Fried, 1988; Hurrel 
et al., 1998; Kompier, 2005). The growing interest in physiological measures may be 
based on a belief that physiological reactions are less affected by uncontrolled personal 
or contextual factors than self-report (Fried, 1988). The uncritical acceptance of 
correlations between physiological data and self-reports, or between different 
physiological reactions, has recently been criticized by Kompier in an editorial in the 
Scandinavian Journal of Work and Environmental Health (Kompier, 2005).  
 
Frese and Zapf suggest that “subjective” and “objective” should be conceptualized as 
follows: 
 

• Subjective is when one individual’s cognitive and emotional processing is 
reflected in the reporting; 

• Objective means that a particular individual’s cognitive and emotional 
processing does not influence the reporting. The conceptual trick is to think of 
an average, abstract person’s cognitive and emotional processing.  

 
The problems with self reports depend on the degree to which the questions require a 
complex evaluative cognition by the respondent (Frese & Zapf, 1988). This can be 
minimized by a thoughtful wording of the questions. Thus, Karasek et al. (R. Karasek 
et al., 1998) aimed to use questions that describe but do not evaluate jobs in their 
construction of the Job Characteristics Questionnaire (JCQ), avoiding self-reflexive 
components, for example “too much for me” and replacing them with items focusing 
on environmental conditions only (Karasek et al., 1998).  
 
Another way of handling the objective/subjective problem is to try to control for the 
influence of negative affectivity in the assessment by including personality assessments 
in the study (Kompier, 2005). Spector et al. object to this in an article called “Why 
negative affectivity should not be controlled in job stress research: don’t throw out the 
baby with the bath water” (Spector, Zapf, Chen, & Frese, 2000). Spector et al.’s main 
argument is that observed relations of NA with job stressors and strain are due to 
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several factors, and can play a variety of substantive roles in the job stress process. 
Controlling for it can lead to removing the effects on the very variables one wishes to 
study, and controlling for NA should only be done “when a variable has been 
demonstrated conclusively to be a bias and only a bias” (Spector et al., 2000; page 90).  
 
Many authors defend the use of self reports in stress research (see Kompier, 2005). As 
expressed by Kompier in his defense of self report instruments, “the job incumbents are 
subject matters experts. It is their work, and it is their health, and, accordingly, they 
deserve to be taken seriously” (Kompier, 2005; page 406). The use of questionnaires 
has many advantages compared to the use of, e.g., interviews, group discussions, and 
observations in, for example, organizational development (Dallner et al., 2000).  
 

2.1.4 Purpose and focus of assessment 

A categorization of measures assessing job stressors was made by Rick et al. (Rick et 
al., 2001): 

• Generic  which can be used across different work settings 
• Occupation specific  designed for use in particular work places or professions 
• Hazard specific   e.g., checklists for situations that contribute to risk  

 
Generic instruments are developed for use across occupations and make it possible to 
compare stressors across occupations. Such measures are also used in the development 
and testing of theories (Landsbergis et al., 2000). Occupation specific measures are 
designed for specific occupations and accordingly specific questions are asked. 
Occupation specific instruments have been developed for several occupations, e.g., for 
truck drivers (de Croon, Blonk, Sluiter, & Frings-Dresen, 2005), and one instrument, 
the Occupational Stress Index (OSI) (Belkic & Nedic, 2007) has developed a series of 
occupation-specific questionnaires that are covered by the OSI umbrella. Occupational 
specific measures provide rich information, which is particularly useful for intervention 
efforts, but cannot be used for comparison of stressors across occupations (Landsbergis 
et al., 2000).  
 
The focus of assessment differs between instruments, and can be categorized into three 
different classes depending on which type of variables are included in the instrument, 
namely (1) job stressors (2) strains, and (3) health outcomes (Hurrel et al., 1998). The 
Job Diagnostic Survey (JDS) (15 items) (Hackman & Oldham, 1975) measures job 
characteristics, and the Copenhagen Psychosocial Questionnaire, COPSOQ 
(Kristensen, Hannerz, Hogh, & Borg, 2005) measures factors within the psychosocial 
work environment as well as individual health/well-being and personality (Kristensen 
et al., 2005). 
 
Some instruments lean on one single theory, e.g., the demand–control (–support) model 
(Karasek, 1979) or the effort–reward–imbalance model (the ERI)(Siegrist, 1996). Other 
instruments rely on factors included in several different theories, e.g the COPSOQ 
(Kristensen et al., 2005). The QPSNordic belongs to the latter category (Dallner et al., 
2000). 
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Some instruments reflect theories of imbalances between different factors as a 
determinant of job stress, e.g., the demand–control (DC) model (Karasek, 1979; 
Karasek & Theorell, 1990; Theorell & Karasek, 1996), and the effort–reward 
imbalance model (ERI) (Siegrist, 1996, 1998). A central tenet of both models is an 
interaction between demands on the worker (van Vegchel, de Jonge, & Landsbergis, 
2005) and either the worker’s level of control (DC), or the rewards reaped from the job 
(ERI). This raises the question of exactly how the extent of imbalance should be 
calculated. Neither the DC nor the ERI are (van Vegchel, de Jonge, Bosma, & 
Schaufeli, 2005) explicit on this issue, and several approaches have been suggested. (de 
Jonge & Kompier, 1997; Landsbergis et al., 2000) 
 
Most measures of stress focus on the frequency of occurrence of the stressor (Hurrel et 
al., 1998). One measure, the Job Stress Survey (JSS) (Spielberger & Vagg, 1998; Vagg 
& Spielberger, 1999), assesses both the frequency and severity of the stressor in an 
attempt to capture more than one dimension of the stressor (Hurrel et al., 1998; Rick et 
al., 2001).  
 
2.2 THE QPSNORDIC 

2.2.1 Background 

The Scandinavian countries have a long tradition of research and monitoring of the 
work environment. The work culture and legislation of these countries are similar, and 
collaboration in large-scale research projects is well-established (Theorell, 1999). In 
1994 the Nordic Council of Ministers decided to sponsor the development of a new 
questionnaire (Lindström et al, 1995; 1997), the General Nordic Questionnaire for 
Psychological and Social Factors at Work (QPSNordic), which was published in 2000 
(Dallner et al., 2000). An important goal in the design of the questionnaire was that it 
could be used both in interventions at workplaces and in research, and could provide a 
basis for reference data.  
 

2.2.2 Development process 

The main principle for selecting conceptual topics for the QPSNordic was their relevance 
and importance for health and well-being. Nineteen different questionnaires concerning 
psychological and social factors at work were first evaluated, as it was concluded that a 
widely usable set of scales and items was needed as a basis for further development 
(Lindström et al., 1995). About 2600 questionnaire items where evaluated, and a 
prototype of QPSNordic consisted of 160 items. Data were collected from heterogeneous 
populations from the four Nordic countries, and used in different stages of the 
development and validation of the instrument. Six different stages of data collections 
were carried out, and the number of subjects in the stages varied (n= 35 – n=1015).  
 
The QPSNordic became a broad instrument, based on theories and conceptual models of 
organizational behaviour, work motivation, and job satisfaction, as well as theories of 
job stress, well-being, and health (Dallner et al., 2000; Lindström et al., 1997). The 
approach to include stressors, outcomes and moderators effect is similar to instruments 
such as the Pressure Management Indicator (PMI) (Williams & Cooper, 1998).  
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2.2.3 Concepts in the QPSNordic 

The QPSNordic covers 13 content areas. The theoretical background of the selected 
psychological and social factors at work to be covered in the instrument is briefly 
summarized below. The description is mainly based on two reports by the QPSNordic 
developers (Dallner et al., 2000; Lindström et al., 1997). 
 
2.2.3.1 Job Demands 

Job demands are defined as “all those occurrences, circumstances, and conditions in the 
workplace that require the individual to act or respond” (Dallner et al., 2000). Job 
demand is a theoretically important concept in almost all modern theories of job stress. 
A lack of balance between job demands and different types of resources is seen as 
detrimental for physical as well as for mental health (de Jonge, Bosma, Peter, & 
Siegrist, 2000). The focus in the QPSNordic is on the perceptions and social evaluations 
of work demands, rather than the objective demands. Early research in social 
psychology recognized that people differ in their reaction to an objective situation, and 
that it is the subjective evaluation that is important, e.g. for health. The demand concept 
used in the QPSNordic is broad, and includes both obvious quantitative demands and 
demands for new learning. 
 
The Job Demand scales in the QPSNordic are: 
 

1. “Quantitative demands” (4 items), amount of work, time pressure 
2. “Decision demands” (3 items), demands for quick decisions, often on complex 

matters 
3. “Learning demands” (3 items), demands for education and training. 

 
There are also 13 single items that measure demand for social interactions (with 
customers and clients), and monotonous, repetitive and frequently interrupted work.  
 
2.2.3.2 Role Expectations 

The most frequently studied aspects of role expectations are role clarity, role conflict, 
role overload, and role ambiguity (sometimes included as the negative pole of role 
clarity), and terms associated with stress, such as role stress or role strain. Role conflict 
occurs, e.g., when conflicting messages are sent between two or more persons 
(intersender conflict), or two or more roles are in conflict for one person (inter role 
conflict). Role ambiguity refers to situations where role demands are unclear or 
unknown. The most frequently studied and used measure of role expectations is the 
instrument designed by Rizzo, House, & Lirtzman (Rizzo, House, & Lirtzman, 1970). 
Their instrument includes items on two 7 point scales in statement format (very false - 
very true) one scale for 6 positively worded items measuring absence of ambiguity and 
one 8 negatively worded items measuring presence of a conflict. Three items from each 
of the two scales were included in the QPSNordic. Minor modifications have been made 
in item wordings and response alternatives to avoid some of the criticisms that have 
been raised e.g., the use of negatively worded items (Kelloway & Barling, 1990).  
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Role Expectations scales in QPSNordic are: 
 

1. “Role clarity” (role ambiguity) (3 items), including items reflecting clarity of 
goals and objectives at work. 

2. “Role conflict” (3 items), including items reflecting experience of conflicts 
between work assignments and resources, conflicts between personal 
expectations and external requirements. 

 
One additional single item is also included, measuring whether job task are in 
conflict with personal values (moral conflict).  

 
2.2.3.3 Control at Work 

The control concept refers to the workers’ objective or perceived freedom or possibility 
to exercise control, regulate, direct, and make decisions about their work. In the 
QPSNordic a distinction is made between the concepts of control, predictability and 
mastery, respectively, and the concepts are treated separately in the instrument. The 
control concept relates to (1) autonomy, the extent to which the individual worker can 
structure and control how and when to perform their particular tasks and (2) 
participation in planning and decision making.  
 
Autonomy may be categorized in several dimensions, e.g., work methods and work 
scheduling. Psychological demands and decision latitude are the two basic elements in 
the demand – control model (Karasek, 1979; Karasek & Theorell, 1990). Decision 
latitude has two components, authority over decisions and skill discretion or 
intellectual discretion, that is the possibility for the employees to decide how their 
knowledge is used and developed.  
 
The impact of control could be either direct or indirect (buffer or moderator) upon 
several other factors. The developers of the QPSNordic aimed to employ a general multi-
dimensional measure to match specific stressors and which was broad enough for use 
in any occupation, as recommended by several authors (van der Doef & Maes, 1999).  
 
The control scales in the QPSNordic are the following: 
 

1. “Control over decisions” (5 items). Items focusing on perceived influence on 
decisions in the work situation. 

2. “Control over work pacing” (4 items). Items reflecting perceived control over 
time and pace in the job. 

3. “Positive challenge at work” (3 items). Items reflecting the perception that 
skills and knowledge are useful, and perception of work as meaningful and 
positively challenging. The items bear some resemblance to the job discretion 
of job demand – control model. 

 
2.2.3.4 Predictability at Work 

Predictability determines the individual’s capacity to anticipate future development and 
demands. Predictability is a new dimension and very few instruments contain items 
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addressing predictability. Work organizations change rapidly, and the resulting 
unpredictability imposes demands on the individual beyond those of specific problems.  
Individuals differ in their strategies for coping with unpredictable environments. The 
assessment of preference for challenge is included in the QPSNordic since it represents 
both a moderator variable of predictability and an outcome of organizational culture. 
 
The scales measuring predictability in the QPSNordic are:  
 

1. “Predictability during the next month” (3 items). Measures the predictability of 
aspects of the job situation (task, cowokers and superiors) during the next 
months. 

2. “Predictability of next two years” (2 items). Measures predicted job security 
and learning demands for the coming two years. 

3.  “Preference for challenge” (2 items). The items measure preference for 
challenge created by change in the job situation. 

 
2.2.3.5 Mastery of Work 

Mastery refers to the individuals’ perception that his or her responses produce a 
desirable outcome. It is important to differentiate between mastery, coping and control. 
Coping implies efforts to manage demands, and control is the freedom to choose 
between alternatives. Mastery is not identical with self-efficacy, which refers to the 
individual’s perception of abilities, rather the outcome of a particular task or situation 
(mastery). Some work tasks do not provide the worker with information about 
performance, and the worker has to depend on feedback from others. Because of this, 
information about main source of feedback is included in the content area, as a single 
item. 
 
The scale measuring mastery in QPSNordic is: 

1. “Perception of mastery” (4 items). Items reflect mastery related to work 
tasks and social interactions. 

 
2.2.3.6 Social Interactions 

Support usually refers to the functions performed by significant others, such as family 
members, friends, coworkers and superiors. Support can be categorized along four 
types of supportive behavior; emotional support, instrumental support, informational 
support and evaluating or appraisal support. It is important to consider the source of 
support, its quality and whether support is actually given, or will be available if needed. 
Support from superiors generally seems to have more important effects than support 
from colleagues. The perception or belief that emotional support is provided appears to 
have great influence on mental health. 
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The Social Interaction scales in the QPSNordic are: 
 

1. “Support from superior” (2 items). Measure the perceived social support from 
immediate superior (willingness to listen, appreciation of a good job).  

2. “Support from coworkers” (2 items). Measures perceived social support from 
coworkers (support, help, and willingness to listen).  

3. “Support from friends and relatives” (3 items). Measure perceived support from 
friends and relatives. 

 
One single item is also included and concerns the presence of conflicts between 
coworkers. 
 
Questions about mobbing and harassment in the QPSNordic do not form a scale, but are 
included because it has become an important issue in working life. The definition of 
mobbing and harassment is given in the questionnaire to make sure that the respondents 
interpret the questions correctly. The three items measure observed or experienced 
bullying. 
 
2.2.3.7 Leadership 

The leader’s ability to interpret reality and to be transformational, that is, be able to 
transform beliefs, values and attitudes of followers, has been considered crucial. 
Leadership is an important factor in creating the work environment because many work 
characteristics are mediated through it. Justice in organizations is closely related to 
leadership practices. Workers’ possibilities of influencing their work situation, taking 
initiatives, and having individual responsibility can be interpreted as a result of the 
empowerment from the leader. 
 
The Leadership scales in the QPSNordic are: 
 

1. “Empowering leadership” (3 items). Items measure workers’ perceptions of the 
leader’s ability to encourage them. 

2. “Fair leadership” (3 items). Items measure the worker’s perceptions of the 
procedural justice of the decision- making mediated by the superior. 

 
Two single items measure confidence in the ability of the management to handle the 
future of the company. 
 
2.2.3.8 Organizational Culture and Climate 

At least five types of theories have been presented about organizational culture, namely 
cognitive, functional, structure-functional, structural, and symbolic theories (Dallner et 
al., 2000). Culture refers to the values and the reward system of the organization. 
According to the cognitive theory, organizational culture is manifested in the 
behavioral and attitudinal characteristics of people, and in their measurable perception 
of organizational climate (Moran & Volkwein, 1992). Instruments intended to measure 
culture usually focus on climate, which can be more easily assessed. 
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2.2.3.9 The Organizational Culture and Climate scales in the QPSNordic are: 

 
1. “Social climate” (3 items). Items describe various aspects of positive and 

negative climates. 
2. “Innovative climate” (3 items). Items deal with the occurrence of initiatives 

taken by employees, proposals for improvements, and innovations as well as 
sufficient communication. 

3.  “Inequality” (2 items). Items measure fair treatment, inequality between men 
and women and between younger and older workers. 

4. “Human resource primacy” (3 items). Items measure rewards for jobs well done 
, respectful treatment of workers, and the extent to which the management is 
interested in the health and well-being of the workers. 

 
Two single items measure competitive and rigid rule-based climate. 
 
2.2.3.10 Interaction between Work and Private Life 

Different theories have been formulated about adjustment between work and private 
roles: the spillover theory, the theory of compensation, the theory of segmentation, the 
conflict theory, and the instrumental theory (Zedeck & Mosier, 1990). Measurement of 
work-life interaction in the QPSNordic is based on the spillover theory, which asserts that 
there is a similarity between what occurs in the work environment and what occurs in 
the family environment. Happiness at work leads to happiness at home, whereas stress 
at work produces reaction in the family. A person’s work is also assumed to be 
influenced by what he ore she does away from work. 
 
This content area does not include any scale. Instead, two single items measure the 
interaction between work and private life in the QPSNordic. 
 
2.2.3.11 Work Centrality  

Work centrality is defined as the degree of general importance that work has in the life 
of an individual at a given point of time (Dallner et al., 2000). Work centrality is 
mainly assumed to be a precursor of job involvement and organizational commitment, 
because it represents a developmental and relatively stable individual attitude.  
 
The work centrality scale in the QPSNordic indicates the importance of work in the 
worker’s life compared to other aspects of life. Work centrality is assessed on a scale 
which requires that the respondent distributes weights, summing up to 100 per cent, to 
different aspects of life, such as work, politics, and religion and so on. Practical 
experience has shown that this is a very difficult scale to use, both for respondents and 
researchers, and it has recently been modified by the developers. Due to the scale 
properties, the scale was not included in the analysis in this thesis. 
 
2.2.3.12 Commitment to Organization 

Five predominant forms of organizational commitment have been identified (Dallner et 
al., 2000): values, career considerations, the job itself, the organization, and the union. 
In the QPSNordic the focus is on organizational commitment defined as the strength of an 
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individual’s identification with and involvement in an organization (Dallner et al., 
2000). The concept is multidimensional, including (a) a desire to maintain membership 
in the organization, (b) belief and acceptance of the values and goals of the 
organization, and (3) willingness to exert effort on behalf of the organization. The 
concept contains behavioral as well as attitudinal components. Organizational 
commitment can be defined as a type of job attitude like job satisfaction and job 
involvement, but these are shown to be three distinct constructs (Nystedt, Sjöberg, & 
Hägglund, 1999).  
 
The study of organizational commitment has been dominated by two approaches: 
calculative and moral involvement (affective commitment). Calculative commitment 
refers to the perceived costs associated with leaving the organization, and 
moral/affective refers to the emotional attachment to the organization. 
 
The Commitment to Organization scale in the QPSNordic is: 

1. “Commitment to organization” (3 items). Items measure the subject’s positive 
feelings and attitudes towards the work place. 

 
2.2.3.13 Perception of Group Work 

Characteristics of a work group or a team are individuals who share a common goal or 
purpose, based on commitment rather than control (Dallner et al., 2000). The emphasis 
in the “perception of group work” scale the in the QPSNordic is on group cohesiveness as 
well as social and work processes within the group. Other topics relevant for working 
groups are treated in other parts of the instrument, e.g., roles and leadership behavior.  
 
The Perception of Group Work scale in QPSNordic is: 

1. “Perception of group work” (3 items). Items assess group cohesiveness, 
flexibility, and problem solving within a work group.  

 
The scale is conditional, i.e., only respondents who consider themselves as members of 
a stable workgroup shall answer the items.  
 
A single item measures the frequency of group meetings for those who work in a 
group.  
 
2.2.3.14 Work Motives 

The job motivation concept explains the nature and intensity of individual work-
behavior. Motives describe or explain a persons behaving or thinking, but motives can 
also be construed as dispositions characterizing personalities. Good performance partly 
depends on the individual’s willingness to work hard, which may be a result from 
rewards of success or the individual’s normal manner of working. Job motivation, job 
involvement, work values, and goals are related concepts.  
 
Attitudes towards work can be characterized by two contrasting motivations: internal 
motivation and instrumental (external) motivation. Intrinsic work motivation is 
primarily about the realization of one’s potent for continued self-development and 
creativeness, satisfying deeper structures of personality e.g., curiosity, thirst for 
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knowledge, and the need to be active and effective. Instrumental motivation stems from 
the necessity to satisfy the economic and social needs of individuals outside work.  
 
Work Motives scales in QPSNordic are: 
 

1. “Intrinsic motivation to work” (3 items). The scale measure the importance 
attached by the subject to developing his or her personality at work, the 
importance of accomplishment and the possibility of being creative.  

2. “Extrinsic motivation to work” (3 items). The scale includes items about a 
hassle-free and well-organized job, secured and regular income and a good 
physical environment.  

 
Thus QPSNordic capture these 13 content areas. In total, the instrument consists of 118 
items, 80 of them included in the 26 scales. The remaining 38 single items are 
classified into the content areas.  
 

2.2.4 Initial validation of the QPSNordic  

In construction of the QPSNordic, items were first classified into three modules (task, 
organizational and individual), and exploratory factor analyses were performed 
separately within these modules in order to generate the scales.  
 
The psychometric properties of the instrument were evaluated during the construction 
process. Reliability of the scales, internal consistency (measured by Cronbach’s alpha) 
and test –retest, were investigated in two separate samples. The results were 
satisfactory for most of the scales. Item bias analysis was used to evaluate the validity 
of the scales. In these analyses using heterogeneous sample, almost all scales showed 
more or less some bias, but not all were shown to be seriously biased. Scales function 
better in occupationally-homogenous groups, and in the manuals, recommendations are 
given regarding the use of scales showing item bias (Dallner et al., 2000).  
 
Results from the study of scale properties showed differences between groups which 
were in line with previous studies. Scales from the task and organizational module of 
the instrument were scored differently in the different sectors or occupational groups, 
but scales from the organizational module revealed very few differences. 
 
Criterion validity was examined, using a supplementary questionnaire including well 
established scales such as; SF-36 (Sullivan & Karlsson, 1998), and the sub scale 
Emotional Exhaustion from the Maslach Burnout Inventory (MBI) (Maslach, Jackson, 
& Leiter, 1996). The associations between the QPSNordic scales and employees current 
self- rated well-being were satisfactory, and found to be adequate when compared to 
earlier research results. 
 
Validation is the joint responsibility of the test developer and the test user, and it is 
important that instruments are evaluated continuously in the new settings where the test 
is to be used (American Educational Research Association, American Psychological 
Association, & Education, 2002), and the developers of QPSNordic call for longitudinal 
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organizational and health promotion interventions to acquire more knowledge of the 
predictive validity and utility of the instrument.  
 
2.3 ASSESSING AND ESTABLISHING THE VALIDITY AND RELIABILITY 

OF MEASUREMENT INSTRUMENTS 
2.3.1 Standards for educational and psychological testing 

Psychometrics is a specialized research area concerned with assessing and establishing 
the validity and reliability of measurement instruments (Nunnally & Bernstein, 1994). 
Evaluation of the quality of tests is usually concerned with two aspects defined by the 
American Education Research association 
 

- Reliability, which refers to the consistency of test if the test is repeated on a 
population of individuals or groups (American Educational Research 
Association et al., 2002). 

 
- Validity, which refers to the degree to which evidence and theory support the 

interpretations of test scores entailed by proposed users of test (American 
Educational Research Association et al., 2002).  

 
A new edition of the influential “Standards for educational and psychological testing” 
(American Educational Research Association et al., 2002) was published in 2002 by the 
American Educational Research Association and its purpose was to provide criteria for 
evaluation of tests, test practices, and effects of test scores. There are five earlier 
documents from organizations guiding the development of tests for users. The present 
Standards do not include levels of importance (primary, secondary and conditional) 
which where included in earlier versions. Depending on the context and purpose, some 
standards will be more prominent than others. The earlier classification, where some 
standards were more important than others, could invite neglect of some standards. 
Validity according to Standards is no longer “different types of validity but speak 
instead of different types of validity evidence, all in service of providing information 
relevant to a specific intended interpretation of test scores” (American Educational 
Research Association et al., 2002; page 5). The standards of validity in the current 
Standards edition outlines various sources of evidence; evidence based on test content, 
response process, internal structure, relations to other variables and consequences of 
testing (American Educational Research Association et al., 2002).  
 
Michael Kane (Kane, 2001) discusses current issues in validity theory and emphasises 
the role of reasoning and argumentation in validation. An argument-based approach, 
where validation is adapted to the requirements of the current situation, is preferable to 
the current rigid and uniform approach to validation.  
 

2.3.2 Psychometric properties of commonly used instruments  

In a critical review of questionnaires for assessing psychosocial work factors by Rick 
and co-workers (Rick et al., 2001), only five measures were found which had sufficient 
information to provide a detailed evaluation of the psychometric properties. The main 
reason was that many studies did not include the information or used an adapted 
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version of the instrument. The databases (PsychInfo, Medline, and Web of Science) 
and 40 peer-reviewed journals dominant in the relevant disciplines and known to 
publish work in relevant fields, were used for information about psychometric 
properties of the selected instruments. Six main measures were selected for full review 
and another eleven, for which only limited evidence was found, are briefly outlined. 
The QPSNordic was not available at the time. 
 
Evidence for reliability was only found for one kind of reliability, namely internal 
consistency, and the evidence of validity was generally, at best, moderate. Rick et al. 
consider a test of predictive power to be the single most important kind of validity 
evidence, and one of the most significant findings of the review was that there was very 
little evidence about the predictive validity of the measures. Evidence for predictive 
validity was only found for one measure, the Whitehall II measure of demands and 
control, which has been used in longitudinal studies. According to Rick et al., this 
means that “in general we simply do not know whether these measures are valid tools 
measuring hazards which predict harms” (Rick et al., 2001; page 80). 
 

2.3.3 Structural equation modeling of test theoretical assumptions  

With the development of confirmatory factor analysis (CFA) and structural equation 
modeling (SEM), the factor analytic tool box has expanded and, most importantly, the 
classical test theory assumptions have been addressed and made testable within this 
framework (Jöreskog, 2004; McDonald, 1999). SEM has thus had great influence on 
the stress research and its strength is that it forces researchers to be more theoretical by 
examining the links between theory, data analysis and measurement (Hurley et al., 
1997). There are three important issues where this development has made it possible to 
strengthen the analysis namely (1) the evaluation of the reliability of the dimensions 
(“subscales”) of a questionnaire, (2) the test of the dimensionality and the correlated 
error structures, and (3) evaluating if measurements are psychometrically equivalent 
across groups and time.  
 
2.3.3.1 Reliability 

The reliability of scales is usually estimated by Cronbach’s alpha (Brown, 2006; Rick 
et al., 2001). High alpha levels are relatively easy to achieve (Rick et al., 2001) due to 
the fact that the alpha values increase with the number of items included (in addition to 
the amount of common variance among the items). Research has shown that the 
coefficient alpha does not provide an accurate estimate of scale reliability when the 
assumptions of uni-dimensionality and tau equivalence do not hold (i.e., tau 
equivalence = equal item-total correlations or equal factor loadings) (Brown, 2006). 
With CFA, better reliability estimates can be computed, and the underlying 
assumptions of dimensionality (see below) and tau-equivalence can be tested. A 
relatively easy CFA-based method for estimating scale reliability is described by 
Brown (Brown, 2006). 
 
2.3.3.2 Dimensionality 

Both EFA and CFA are based on the common factor model (or the con-generic 
measurement model), which stipulates that the variance of each indicator is divided into 
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common and unique variance. The common variance of an indicator is variance 
accounted for by the latent factor, shared with other indicators of the same latent factor. 
The unique variance is a combination of reliable variance (specific for the indicator) 
and random error variance (measurement error or unreliability in the indicator). Using 
CFA, it is possible to partial out the different types of variance. 
 
2.3.3.3 Measurement invariance  

Instruments measuring psychological and social factors at work are designed to provide 
a basis for organizational development and interventions (Björklund, Grahn, Jensen, & 
Bergström, 2007; Dallner et al., 2000; Kristensen et al., 2005)) and, in public health 
research, identifying health disparities across groups (Gregorich, 2006). Quantitative 
comparison places higher demands on instruments than if the instrument is used in a 
single group (Gregorich, 2006). But group differences are often evaluated by 
examination of observed scores, without testing the invariance (measurement 
invariance, MI) of measurement models that relate these scores to the latent variable 
(Borsboom, 2006a). MI evaluation of a measurement model is conducted to determine 
how well the model generalizes across different groups (Brown, 2006). “The same 
attribute must relate to the same set of observations in the same way in each group” 
(Borsboom, 2006b; page S176). This means that the construct should have the same 
meaning across groups, and differences in observed scores of a test should only 
represent true group differences in the properties that the test measures, not 
contaminated by group-specific attributes that are not related to the construct 
(Gregorich, 2006).  
 
With the advent of CFA and SEM, it became possible to test dimensionality and MI 
simultaneously (Brown, 2006; Jöreskog, 1969; Nystedt et al., 1999). A best practice for 
assessing MI using SEM has recently been outlined and discussed in a special issue of 
Medical Care (Gregorich, 2006). This strategy relies heavily on CFA, and has recently 
been discussed in detail by Brown (Brown, 2006). In an extensive review of studies 
employing MI test procedures (Vandenberg & Lance, 2000), one important observation 
was that if the various researchers had not used MI analysis, their conclusions from the 
comparison of means would have been inaccurate.  
 
In the review by Rick et al. (Rick et al., 2001), focusing on the psychometric quality of 
instruments for measuring job stressors, none of the instruments were tested for MI, 
and MI was not included in the assessment criteria and information sought for. The 
testing of MI is conducted relatively infrequently and possible reasons for this have 
recently been discussed (Borsboom, 2006b; Gregorich, 2006). These authors suggest 
that the lack of MI analysis before group comparisons may be due to investigators’ 
unfamiliarity with computer programs that can address these issues. According to 
Borsboom (Borsboom, 2006b), MI analysis should be routine in research on group 
differences.  
 
In MI analysis with multiple groups CFA, a stepwise procedure is most often used, 
starting with the least restricted measurement model (Brown, 2006). The steps included 
in the MI evaluation and the terminology used for the different levels of MI in this 
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thesis is that recommended by Brown. Our terminology, as well as that used by other 
authors, is presented in Table 1.  
 
Table 1. Description of the hierarchy levels in the evaluation of MI, and the 
terminology used in this thesis.  
 

Hierarchy levels of 
the analysis  

The question at issue Alternative terminology  

Equal form 
(factor structure) 

Are common factors associated 
with the same items across groups? 

Configural invariance 

Equal factor loadings Do the measures have the same 
meaning across groups? 

Metric invariance 

 

Weak factorial invariance 

Equal intercepts Do groups have equivalently 
observed scores on an indicator at 
a given level of the latent factor? 

Scalar invariance 

Strong factorial invariance 

 
 
2.4 GENERAL AIMS OF THIS THESIS 

The general aim of this thesis is to investigate the psychometric properties of a general 
instrument for assessing psychological and social factors at work, the QPSNordic, and to 
 

• contribute to its validation, particularly in reference to its ability to predict 
future health problems 

• test its usefulness for comparison over different occupations 
• identify possible shortcomings of the instrument and to suggest and test ways of 

improvement. 
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3 METHODS AND RESULTS 
 
3.1 GENERAL DESIGN 

The psychometric properties of the QPSNordic, were studied in two subject groups, 
drawn from employees in the public health sector and the private sector. The analyses 
are reported in Paper I and Paper II.  
 
These studies identified certain problems in the measurement of some theoretically 
important psychosocial work variables. In two further experimental studies, reported in 
Paper III and Paper IV, possible solutions were tested and evaluated.  
 
An overview of the subject groups studied in the four reports is given in Table 2. 
 
Table 2. Overview of the studies 
 

Type of study 

Publication 

Setting Subjects 

Validation studies   

Paper I: Psychometric properties of scales in the 
QPSNordic –confirmatory factor analysis and 
prediction of certified long-term sickness absence 

Public health care 3875 employees 

Paper II: Can scales assessing psychological and 
social factors at work be used across different 
occupations? A study of measurement invariance 
of the QPSNordic 

Public health care, 
and four private 

enterprises 

Random samples of 
500 subjects each 

from six professions 

Experimental studies   

Paper III: Different response alternatives in the 
assessment of job demands 

Private insurance 
company 

105 employees 

Paper IV: The importance of response format in 
the assessment of the association between work 
characteristics and self rated health - an 
experimental study 

Cooperative 
insurance company 

107 employees 

 
 
3.2 VALIDATION STUDIES 

3.2.1 Specific aims 

The aim of the validation studies was to evaluate the psychometric properties of the 
QPSNordic focusing on:  

• the reliability of the scales 
• the reproducibility of the measurement model  
• the extent of invariance of the scales over different occupations 
• associations with other variables 
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3.2.2 Study design 

The data used for the studies were taken from two large-scale research projects where 
the QPSNordic was used, henceforth referred to as the Kalmar study (Peterson et al., 
2008), and the AHA study (Bergström et al., 2006; Bergström, Brodin, Bertilsson, & 
Jensen, 2007), respectively. Both studies are further described below. Baseline 
QPSNordic data from both studies was used to check internal consistency and whether 
the postulated scales of the QPSNordic could be reproduced from the associations among 
the items. Concurrent health ratings were available from both studies and were used for 
generating evidence of associations with other variables.  
 
Occupational groups from both studies were used to test to what extent the instrument’s 
measurement model was invariant (interpreted in the same way) across different 
occupations (i.e., measurement invariance, MI). 
 
One of the intended uses of the QPSNordic was to assess psychosocial variables thought 
to increase the risk of future health problems. Its predictive power in this respect has 
not yet been tested in great detail. Therefore, the Kalmar study was extended to include 
register data concerning long term sick leave, which could then be used for generating 
evidence of the scales’ predictive ability.  
 

3.2.3 Samples 

Both the Kalmar study and the AHA study were originally designed to examine the 
association between self-rated health and the psychological and social factors at work, 
and the effect of health promoting interventions. Pre-intervention data from both 
studies for the employees who had filled in the QPSNordic, and register data for long-term 
sick leave (>90 days) for the Kalmar study sample, were used in the analyses presented 
in this thesis.  
 
3.2.3.1 The Kalmar study 

The Kalmar study (Table 3) was carried out in 2002 in the Kalmar county council in 
southern Sweden. The county council is principally responsible for all public health 
care in the area, and the majority of its employees are involved in clinical work. Of the 
6118 employees eligible, 65 percent participated. The study had two purposes: (1) to 
survey the psychosocial work environment and self-assessed employee health with 
particular reference to professional burnout, and (2) to perform a randomized controlled 
study of a group intervention of employees at risk of burnout. An analysis of the non-
respondents revealed that sex and profession, but not age, where associated with 
participation rates (Wännström, Peterson, Nygren, Åsberg, & Gustavsson, 2008, in 
press). Males were significantly more often non-respondents. In comparison with the 
response rate among nurses, significantly lower response rates were found among 
service staff, physicians, assistant nurses and secretaries. Significantly higher response 
rates were found among dentists, occupational therapists, psychotherapists, 
psychologists and social workers (Table 3).  
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3.2.3.2 The AHA study 

The AHA study (Table 4) was carried out in four industrial companies in Sweden from 
2000 to the end of 2003, using a longitudinal design, where an extensive health and 
psychosocial intervention was evaluated. Two paper industry companies and two steel 
and engineering companies participated. Seventy per cent of the study population of 
4160 eligible employees participated in the study. The drop-out analysis showed that 
women, white collar workers and employees older than 50 years responded slightly 
more often, although not to an extent that was likely to affect the results (AHA-
studiegruppen, 2004).  
 
3.2.3.3 Procedure 

In both studies, all individuals employed and working at the time of the baseline 
measurement were asked to participate. Information about the purposes of the studies 
was given via information meetings and local intranet services. All employees received 
two sets of questionnaires, including organizational and health related questions and a 
letter of information concerning the actual study, and telephone numbers and addresses 
to the research team responsible for the study in question. The questionnaires were sent 
to the home addresses and were accompanied by an information letter and a pre-
stamped return envelope. The voluntary nature of the participation was emphasized, 
and the respondents were guaranteed confidentiality. Non–respondents in the Kalmar 
study received one reminder in the mail with a new set of the questionnaires. Three 
reminders were sent in the AHA study, with a new set of questionnaires in the last one. 
This difference in reminding procedure could explain the difference in response rate 
between the two studies. 
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Table 3. Study population, professions and response rates for employees who 
participated in the Kalmar study. 
 

Characteristics or the QPSNordic 
responders 

Profession Sampling 
frame 

Responded 
to any 

questionnaire 

Responded 
to the 

QPSNordic Women 
(%) 

Higher 
education 

(%) 

Mean 
age 

Physicians 407 218 (53.6) 211(51.8) 37.4 100 46.4 

Registered nurses 1650 1124 (68.1) 1101(66.7) 92.3 91.8 45.5 

Assistant nurses 1486 935 (62.9) 912(61.4) 88.4 3.6 48.9 

Occupational 
therapists 

129 109 (85.2) 108(83.7) 91.7 74.8 44.6 

Physiotherapists 125 96 (76.8) 93(74.7) 84.9 98.9 42.7 

Psychologists/welfare 
officers 

128 99 (77.3) 96(75.0) 67.7 99.0 47.0 

Dentists 88 73 (83.0) 72(81.8) 51.4 100 46.4 

Dental nurses 269 185 (68.8) 180(66.9) 96.1 15.6 48.9 

Laboratory staff 136 89 (65.4) 88(64.7) 89.8 60.2 48.9 

School employees 81 51 (63.0) 48(59.3) 56.3 87.5 49.0 

Managers¹ 260 178 (68.5) 176(67.7) 63.6 82.9 49.9 

Secretaries, assistants 759 467 (61.5) 456(60.0) 87.7 25.2 47.3 

Service staff 434 207 (47.7) 197(454) 75.6 6.4 47.8 

Technical support 
staff  

165 112 (67.9) 104(63.0) 48.1 50.0 46.8 

Total 6118 *3976 (64.9) *3875(63.3) 82.5 53.7 47.3 

Notes: *33 subjects who responded anonymously did not state their profession, and 
have been excluded in the calculation of response rates per profession, although they do 
appear in the sum. ¹Includes all health care managers, regardless of professional 
background (physicians, nurses, administrators etc.). 
 
Table 4. Study population and response rates for employees in the four companies who 
participated in the AHA study.  
 

Characteristics for respondents to the 
QPSNordic 

Company Sampling 
frame 

Responded 
to any 

questionnaire 

Responded 
to the 

QPSNordic Women 
(%) 

Mean 
age 

White 
collar 
(%) 

Higher 
education 

(%) 

Paper mill   375 337(89.9) 337 (89.9) 15.7 46.8 26.4 12.7 

Paper mill 2 525 406(77.3) 402 (76.6) 17.9 45.4 29.9 15.3 

Truck 2101 1326(71.2) 1305(62.1) 9.5 38.1 19.0 8.9 

Steel 1159 825(63.1) 806 (69.5) 14.6 44.0 20.0 7.5 

Total 4160 2894(69.6) 2850(68.5) 12.9 41.8 21.7 9.7 
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3.2.3.4 Research ethics 

All studies were scrutinized and approved by the Regional Research Ethics Board of 
either the Karolinska Institutet, or the University of Linköping. In the analysis of 
benefit vs. potential harm to the participants the following aspects were taken into 
account.  
 
In both studies, all participants received an individual feedback concerning their 
answers to health questions, which included a health profile notifying them as to 
possible need for further investigation of potential health problems. A telephone service 
was provided where additional advice could be given to those who desired this. The 
relevant occupational health service clinics were informed, and had agreed to use 
evidence based treatment principles for the care of those who sought help after 
receiving the feedback. Furthermore, prevention studies against professional burnout 
were initiated in the Kalmar study (Peterson, Bergström, Samuelsson, Åsberg, & 
Nygren, 2008), and in the AHA study applications of evidence-based methods within 
organizations and occupational health services were evaluated primarily with regard to 
its effect on health (see for example (Björklund et al., 2007)) Thus, there was a definite 
benefit for those who elected to participate in any of the studies.  
 
The potential harm to the participants concerns integrity issues. All questionnaires were 
sent back directly to the researchers and were never made available to the employer. 
Feedback concerning organizational variables was given on a group level, using groups 
big enough to make identification of individual respondents impossible. In the 
prospective record linkage study, respondents were given an additional opportunity to 
withdraw from participating. 
 
3.2.3.5 Samples drawn for the validation studies 

The respondents to the QPSNordic in the Kalmar study were used in tests of the internal 
consistency, the measurement model, and associations with external variables (Paper I). 
Sample characteristics are given in Table 3.  
 
For analysis of the measurement invariance (Paper II), six groups were formed in order 
to compare occupations from different parts of the labor market, whose working 
conditions were expected to differ greatly (Table 5). From the QPSNordic respondents in 
the AHA study group (Table 4), four homogenous occupational subgroups were 
formed by bringing together employees with similar working conditions. The blue 
collar workers where divided into three groups, paper mill, truck manufacturing and 
steel workers. All white collar workers, regardless of employer, constituted one group. 
From the QPSNordic respondents in the Kalmar study (Table 3), registered nurses 
without further specialist training and assistant nurses were chosen to constitute 
separate groups. A random selection of 500 subjects was drawn from each of these six 
groups in order to obtain groups of similar size. This was done as it is preferable that 
the groups are as balanced as possible in order to make the interpretations easier 
(Brown, 2006).  
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Table 5. Characteristics of the 6 occupational groups, and the six samples of 500 
individuals each, randomly drawn from each occupational group for use in the 
measurement invariance analysis (MI)  
 

Occupational group 
Setting occupational group 

Number of 
subjects 

Women 
(%) 

Mean 
age 

Higher 
education (%) 

Industrial workers     

Blue collar workers, paper mill  530 10.4 45.5 5.5 

-“- random sample  (500) 10.0 45.4 5.1 

Blue collar workers, truck manufacture 1057 8.3 37.2 5.8 

random sample (500) 6.6 37.3 5.3 

Blue collar workers, steel works  645 14.9 43.1 2.6 

-“- random sample (500) 13.6 43.2 2.8 

White collar workers from 2 industries 618 20.7 45.2 27.8 

-“- random sample (500) 21.6 45.1 26.9 

Health care workers     

Registered nurses, non-specialist  778 91.1 43.8 92.3 

-“- random sample (500) 91.4 42.9 92.4 

Assistant nurses 912 88.4 48.9 3.5 

-“- random sample (500) 88.0 49.2 5.4 

Total sample 4540 41.5 43.5 29.6 

 
In the present summary, the analyses performed in Paper I on the Kalmar QPSNordic 
respondents (i.e., internal consistency, CFA of the measurement model and estimates of 
correlations with external variables were extended to the AHA sample whenever this 
was possible (that is, not for estimates of predictive ability, since no sick leave data 
were available for the private sector group). The total sample in Table 5 (n = 4540) was 
also used in the CFA of the measurement model.  
 

3.2.4 Instruments 
3.2.4.1 QPSNordic 

During the construction of the QPSNordic, items were grouped according to their content 
and four mutually exclusive sets of items were formed by the authors of the instrument 
(Dallner et al., 2000). The authors grouped three of these sets into modules,  
 

(1) The task module, including items describing demands, control, and role 
expectations;  

(2) The organizational module, including items such as supervision, support and 
organizational climate; 

(3) The individual module with items such as work motivation, commitment and 
mastery of work. 

 
The scale constructors performed exploratory factor analyses separately within 
these three modules, and 24 factors (scales) were formed. During the later 
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development of the instrument, two additional scales were added, “perception of 
group work” and “work centrality”. Group work was not included in the initial 
analyses because it is a conditional scale and only respondents who consider 
themselves as member of a stable work group could answer it. The final number of 
scales in the QPSNordic is 26; of these scales, 9 are included in the task module, 10 in 
the organizational, and 7 in the individual module (Table 6). 
 
In addition to the 26 scales, the QPSNordic contains 38 single items, which do not 
belong to any scale, resulting in totally 118 work-related items. The authors group 
the scales and the single items into 13 content areas. For example, “Job demands” 
is one content area consisting of the three scales; “quantitative demands”, “decision 
demands”, and “learning demands”. Also included in this content area are 13 single 
items (Table 6). The instrument also contains 11 personal background items, 
resulting in a total of 129 items. 
 
The complete QPSNordic was used in the AHA study. Five items not thought to be 
relevant for health care workers were removed from the questionnaire in the 
Kalmar study. The five items deal with contact with customers, but only one of 
them is included in a scale (the main unit of analysis in this thesis). This item (q52) 
was excluded from its scale (“control of decision”) in all analyses in the present 
work.  
 
Since the exploratory factor analyses performed in the development of the QPSNordic 
did not include the two scales “perception of group work” and “work centrality”, 
these scales were also excluded in the analyses in this thesis.  
 
After these exclusions, 10 of the 13 content areas, and 24 of the 26 scales, based on 
73 questions, remained for analysis. Item wordings for the 73 questions classified 
according to scales and modules are given in the Appendix Table A1-3.  
 
Table 6. The structure of the QPSNordic scales and items, classified according to the 
13 content areas and the three modules. 
 

Number of items included 
in content area 

Content area 
Scale 

Module 

Included in 
scale 

Single 
items 

Job demands Task  13 

Quantitative demands  4  

Decision demands  3  

Learning demands  3  

Role expectations Task  1 

Role clarity  3  

Role conflict  3  
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Table 6. Continued. 
 

Number of items included 
in content area 

Content area 
Scale 

Module 

Included in 
scale 

Single 
items 

Control at work Task   

Positive challenge at work  3  

Control of decision*  5*  

Control of work pacing  4  

Predictability at work   4 

Predictability during the next month Task 3  

Predictability of next two years Individual 2  

Preference for challenge Individual 3  

Social interactions Organizational  5 

Support from superior  3  

Support from co workers  2  

Support from friends and relatives  3  

Bullying and harassment (4 single 
items) 

   

Leadership Organizational  2 

Empowering leadership  3  

Fair leadership  3  

Organizational culture and climate  Organizational  2 

Social climate  3  

Innovative climate  3  

Inequality  2  

Human resource primacy  3  

Perception of group work** Organizational  2 

Perception of group work  3  

Mastery of work Individual  2 

Perception of mastery  4  

Interaction between work and private life Individual  2 

Work centrality** Individual  4 

Work centrality  3  

Commitment to organization       Individual   

Commitment to organization  3  

Work motives  Individual  1 

Intrinsic motivation to work  3  

Extrinsic motivation to work  3  
* The original scale has 5 items. In our analysis one item (q52) is excluded since it was not 

included in the Kalmar study. 
 ** The scale is not included in our analysis. 
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3.2.4.2 Scales used for testing associations with external variables 

Baseline data from the Kalmar and the AHA studies included a number of health 
assessment instruments, from which three instruments were selected in order to test the 
association between the QPSNordic scales and concurrent self rated health. The scale 
selection was based on previous research in occupational health psychology and 
occupational medicine. Since the strongest consistent association between psychosocial 
work factors and health has been found for mental health problems (Stansfeld & 
Candy, 2006), two scales were used in the validation; a well known instrument for 
assessing symptoms of anxiety and depression, the Hospital Anxiety and Depression 
scales (HAD) (Zigmond & Snaith, 1983), and the standard burnout measure, the 
Maslach Burnout Inventory – General Survey (MBI-GS) (Maslach et al., 1996). In 
order to capture also aspects of physical health and quality of life, the SF-36 scale 
General Health (Sullivan & Karlsson, 1998), which includes questions about general 
health perceptions, was also used. The three instruments are described below.  
 
3.2.4.2.1 SF-36 

The SF-36 is a generic quality of life instrument, constructed to be used across patient 
populations. It consists of 8 subscales (physical functioning, role-physical, bodily pain, 
general health, vitality, social functioning, role emotional and mental health). The 
instrument is one of the most widely evaluated quality of life measures used for 
assessing patient health outcomes (Garratt, Schmidt, Mackintosh, & Fitzpatrick, 2002).  
 
The general health subscale GH from the validated Swedish version of the SF-36 
(Sullivan & Karlsson, 1998) was selected as a general measure of health. The scale 
consists of 5 questions, and has shown to be highly correlated with global ratings of 
satisfaction with health and quality of life (Sullivan & Karlsson, 1998).The General 
health scale has also been shown to correlate with self-reported symptoms such as 
nervousness , sleep disturbance and pain in legs or joints (Sullivan & Karlsson, 1998). 
Internal consistency of the scale was found to be good in both samples. The results are 
shown in Table 7. 
 
3.2.4.2.2 HAD 

A Swedish version of Zigmond and Snaith’s Hospital Anxiety and Depression scales 
(HAD) (Zigmond, 1983 #92), validated in the normal Swedish population (Lisspers, 
Nygren, & Soderman, 1997), was used for assessing symptoms of anxiety (HAD-A) 
and depression (HAD-D). The instrument is constructed to allow rapid and separate 
measures of depression and generalized anxiety in hospital, outpatient and community 
settings, and is also widely used for research (Herrmann, 1997). Each scale contains 
seven items. The scales’ psychometric properties, their potential for detecting clinical 
levels in a working population, and their association with psychosocial work 
characteristics have recently been studied in a large working population sample 
(Andrea et al., 2004). The results indicate that the HAD scales enable the measurement 
of anxiety and depression as separate constructs among employees.  
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The HAD scale was used in order to generate evidence relating QPS scales to external 
health measures in the Kalmar study (Paper 1) and in the AHA study (present 
summary). Internal consistency for the two subscales was satisfactory (Table 7). 
 
3.2.4.2.3 MBI-GS 

The Maslach Burnout Inventory – General Survey (MBI-GS) (Maslach et al., 1996; 
Schutte, Toppinen, Kalimo, & Schaufeli, 2000) was used to measure professional 
burnout. The MBI-GS has three subscales: Exhaustion, Cynicism and Reduced 
professional efficacy. The original MBI was created for assessing burnout in employees 
with “people work” and this is, to some extent, reflected in the wording of the items. 
The MBI-GS (general survey) is a more general version of MBI, where the three 
components of the burnout construct are conceptualized in broader terms, using slightly 
revised items to enable its use in less people–oriented occupations.  
 
Using the MBI, associations between burnout and work factors have been consistently 
established (Lee & Ashforth, 1996; Schaufeli & Buuk, 2003). Work factors such as 
workload, role problems and social support have proved to be differentially related to 
the three dimensions of burnout (Lee & Ashforth, 1996; Schaufeli & Buuk, 2003). 
From the results of the reviewed studies, which covered a wide range of scales for 
psychosocial factors at work, some predictions can be made about the expected 
relations between the MBI and the QPSNordic. It is expected that the MBI “exhaustion” 
scale should be more strongly correlated to QPSNordic scales for demands and resources 
than either “cynicism” or “efficacy”, and that the QPSNordic scales “quantitative 
demands”, “role clarity” and “role conflict” scales should have the strongest 
correlations.  
 
The internal structure of the MBI-GS across occupational groups and nations has been 
investigated (Baker, Israel, & Schurman, 1996; Langballe, Falkum, Innstrand, & 
Aasland, 2006; Schutte et al., 2000) and the hypothesized three-factor model measured 
by MBI-GS has generally been confirmed. The internal consistency for the three 
subscales of MBI-GS in the Kalmar and the AHA studies is acceptable, but in line with 
other studies (Schutte et al., 2000), the Cronbach alpha value was lower for the 
“cynicism” scale (Kalmar sample). The results are shown in Table 7. 
 
Table 7. Internal consistency of the health scales used for test of criterion relationship.  
 

SF-36  HAD MBI-GS Sample 

General health Anxiety Depression Exhaustion Cynicism Efficacy 

Kalmar sample .82 .85 .85 .86 .68 .72 

AHA sample .80 .84 .82 .84 .76 .73 

 
3.2.4.3 Scoring of item responses 

Respondents’ ratings on all QPSNordic items (as well as to items in the SF-36, HAD and 
the MBI) are given on response categories assumed to capture increasing levels of the 
phenomena under study. Responses to the successive response categories have then 
been assigned numbers (i.e., from 1 to 5). These numbers are thought to correspond to 
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varying degrees of the phenomena and are used when calculating the scale scores 
(where each individual’s responses to all items in a scale are added to make a scale 
score). The scale scores are usually treated as measurements on the interval level. This 
procedure is often referred to as Likert scaling. The adequacy of the different steps in 
this procedure are seldom evaluated or discussed in the field of organizational 
assessment (or psychological assessment), but rather assumed to be valid. The QPS 
developers do not discuss these assumptions in the QPS manuals, but follow the current 
measurement paradigm in the behavioural sciences (i.e., classical test theory, CTT), 
which assumes that the procedure yields good enough measurements. This line of 
thinking has been criticized on mathematical and statistical grounds (Bond & Fox, 
2001; Embertson & Reise, 2000). 
 
In defence of the Likert procedure, it has been pointed out that other scoring procedures 
yield very similar results to those obtained by the simple assignment of numbers to 
responses used in CTT (Embertson & Reise, 2000; Spector, 1992b; West, Finch, & 
Curran, 1995). In addition, when comparing parametric and non-parametric data 
analyses of psychological data, these different treatments often lead to identical 
conclusions (Glass & Hopkins, 1995). 
 
However, advanced statistical analyses such as SEM are more sensitive to violations of 
assumptions about the nature of the data, which may yield spurious and grossly 
misleading results. It is therefore important to handle non-normality and missing data 
correctly and to use appropriate techniques (e.g. polychoric correlations) when dealing 
with ordinal data (Jöreskog & Moustaki, 2001; Jöreskog & Sörbom, 2006b) Therefore, 
in the present thesis, special care has been taken when submitting QPS data to CFA 
(see below). 
 

3.2.5 Register data 

Data concerning long-term sick leave (>90 days) was collected for the participants in 
the Kalmar study from the insurance company that administers complementary 
sickness insurance for all county council employees in Sweden. Data were collected for 
6 years, the time period before (28 months) and after (44 months) the end of the 
questionnaire administration period of the study. In order to investigate the possible 
influence of psychosocial work factors on future sick leave, subjects who had already 
been on long term sickness leave (>90 days) at any time during the 28 months 
preceding the study were excluded. The use of long-term sick leave (in comparison to 
short time sick leave or total number of sick leave days during a year, or other 
commonly used measures) in the study of the association between psychosocial factors 
and health is justified by findings in the literature (Allebeck & Mastekaasa, 2004; 
Nielsen, Rugulies, Smith-Hansen, Christensen, & Kristensen, 2006). Based on a review 
of a large number of studies, Allebeck concluded that there was a tendency for 
psychosocial factors at work to be more strongly associated with long term, than with 
short term sick leave. This was more recently confirmed in an original study by Nielsen 
(Nielsen et al., 2006). 
 
The insurance company’s database contains information about diagnosis, obtained from 
the physician’s certificate and classified in accordance with the International 
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Classification of Diseases (IDC-10) (WHO, 1992-1994). The diagnoses were 
categorized as “psychiatric” (i.e. IDC F00-F99), “musculo-skeletal” (i.e. ICD M00-
M99) and “other” (also including “unknown”). Psychiatric and musculo-skeletal 
disorders were the focus in this study, since both these types of disorders are thought to 
be related to (psychosocial) work factors (Bongers, Ijmker, van den Heuvel, & Blatter, 
2006; Stansfeld & Candy, 2006 ), and represent the two diagnostic categories 
responsible for most of the sick leave and disability pension in Sweden (SBU, 2004).  
 

3.2.6 Data analysis 
3.2.6.1 Internal consistency 

Internal consistency of the 24 QPSNordic scales was evaluated by Cronbach’s alpha and 
by mean inter-item correlation in the public sector sample and presented in Paper I. In 
this summary these analyses are also extended to the private sample. An alpha value of 
0.70 or higher (Nunnally & Bernstein, 1994) and a mean inter-item correlation above 
0.40 (Clark & Watson, 1995) were considered as acceptable. The parameter estimates 
in the CFA solution were used to calculated scale reliability for comparison with the 
Cronbach’s alpha value as the latter has been criticized for generating misestimates of 
scale reliability (Brown, 2006).  
 
3.2.6.2 Strategy for handling internal drop out 

The internal drop out in the AHA sample was very low; the highest proportion was 2.0 
% for one item in the “control of decision scale”. The internal dropout in the Kalmar 
sample was somewhat higher, the highest proportion was 7.3 % for one item in the 
scale “fair leadership” and the lowest was 3.2 % for one item in the scale “positive 
challenge at work”. The highest internal drop out rate for an item included in a scale are 
given in Appendix Table A4.  
 
CFA requires that all questions are answered, and cases with missing data are excluded. 
If there is non-randomness in the missing data, this might bias the results. To assess 
whether this might be the case, the influence of the background variables “age”, 
“gender”, and “education”, on item response status (yes or no) was evaluated using a 
strategy described by Collins et al (Collins, Schafer, & Kam, 2001). If a significant 
correlation was found between the background variable and the respond status on a 
QPS item, the association between the item score and the background variable in 
question was further examined. The correlation between each item to the four 
background variables was studied. If this correlation did not exceed 0.40, and the 
dropout rate was below 25 %, the influence of the background variable was regarded as 
not strong enough to produce substantial bias, as suggested by Collins et al (Collins et 
al., 2001). PRELIS was used when screening data for internal dropout and for standard 
imputation of missing data under the assumption of “missing at random” (Schafer & 
Graham, 2002). Imputation of missing data was performed, by substitution of real 
values obtained from another case that had similar response pattern (Jöreskog & 
Sörbom, 2006b). Imputed values (for missing data) were included in the CFA analyses 
of the modules of QPSNordic ,in the Kalmar and MI samples. The imputation saved 662 
additional cases for the analysis in the Kalmar sample (Paper I; 290 in the task module, 
227 in the organizational module, and 145 in the individual module), and 603 cases in 
the MI sample (304 in the task module, 183 in the organizational module, and 116 in 



 

30 

the individual module) (Table 9). Imputed values for nurses and assistant nurses were 
used in the MI analyses over occupational groups.  
 
3.2.6.3 Test of bivariate normality 

PRELIS was also used to test for bivariate normality among items. The deviation 
between expected and observed values (under bivariate normality) was quantified by 
means of the root mean square of approximation (RMSEA). This is essentially a test of 
whether items are mainly parallel, and can be used as items in a summated scale. As 
suggested by Jöreskog (Jöreskog, 2004) an RMSEA value exceeding 0.10 was regarded 
as an indicator of a significant deviation from bivariate normality.  
 
The analysis performed before the CFA analyses of QPS in Paper I, showed that this 
assumption did not hold for 2 items in the task module (QPSNordic items 48 and 49) 
included in the scale “control of pacing”, and two items in the individual module 
(QPSNordic items 60 and 61) constituting the scale “predictability of next two years”. 
These two scales were therefore excluded from all the CFA analysis in paper I and II, 
but the scale “predictability of next two years” was included in special CFA analysis in 
the AHA sample due to the fact that the scale met the assumption of bivariate normality 
in that sample. 
 
In the test for bivariate normality performed before the MI analysis in Paper II, scales 
belonging to a certain content area were analyzed together. The assumption of bivariate 
normality did not hold for QPSNordic items 54 and 55 included in the scale 
“predictability during the next month” for one occupational group in the private 
sample. The scale is included in the content area, Predictability at Work which consists 
of three scales, and only items in one scale, “preference for challenge”, met the 
assumption of bivariate normality in all groups. This scale was analyzed for all six 
occupational groups together with the scale “commitment”, which had to be analyzed 
together with another scale because it consist of too few items to be analyzed alone. 
The two predictability scales “predictability during the next month” and “preference for 
challenge”, met the assumption of bivarate normality in the two public health groups 
and were analyzed separately.  
 
3.2.6.4 Test of the measurement model 

The measurement model tested was the common factor model, where correlations 
between specific sets of indicators (i.e. items) are explained by their common 
association to a specific latent factor (i.e. scale). After common variance has been 
extracted, no correlations should be present between the items. In addition, when 
testing a measurement model comprised of several “scales” (as in this case), indicators 
should only be related to its postulated factor, and there should be no association 
between indicators variances not accounted for by the latent factors. CFA was 
performed to test whether the postulated scales of the QPSNordic (Table 6) could be 
confirmed from associations among items. The PRELIS version 2.8 and LISREL 
version 8.8 were used (Jöreskog & Sörbom, 2006a, 2006b). Polychoric correlations and 
weighted least square estimations were used, as suggested by Jöreskog (Jöreskog, 
2004). As there are no instructions in the QPS manual on how the scales should 
correlate, the associations between the latent variables in this measurement model were 
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set to be freely estimated. The QPSNordic is a complex model with a large set of 
indicators, and in such cases global goodness of fit statistics have limitations (Brown, 
2006). As the development and the original exploratory factor analyses of the QPSNordic 
were performed separately within the three modules of the questionnaire, separate 
CFAs for each module were performed. Performing the analysis in three separate parts 
thus increased the possibility to identify focal areas of misfit in the solution. These 
separate analyses were still fairly extensive; the task module comprised of 30 items was 
proposed to form 9 scales, the organizational module comprises of 25 items was 
proposed to form 9 scales, and finally, the individual module comprised of 18 items 
was proposed to form 6 scales. Correlation among all included QPS scales was also 
performed in order to investigate intra-module associations and overlap between scales 
across the modules. The measurement model was initially tested on the public health 
sample (Paper I) in this summary analyses performed on the sample used for MI 
analysis and the AHA sample are also presented.  
 
3.2.6.5 Cut of values for evaluation of model fit  

In the evaluation of the model fit, three categories of fit indices were used (Brown, 
2006; Schumacker & Lomax, 2004): absolute fit (assessed by the standardized root 
mean square residual, SRMR), fit adjusting for model parsimony (RMSEA and the Cfit 
statistic), and comparative fit (comparative fit index, CFI, and non-normed fit index, 
NNFI). The cut-off values used were those recommended by Brown (Brown, 2006). 
Good model fit is indicated by the simultaneous occurrence of an SRMR below 0.08, 
an RMSEA around 0.05, a non-significant Cfit, and values above 0.95 for NNFI and 
CFI. These indices and their proposed cut-of points have been shown to be able to 
discriminate well-fitting from bad fitting models in previous Monte-Carlo simulations 
(Cheung & Rensvold, 2002; Hu & Bentler, 1999). 
 
3.2.6.6 Measurement invariance (MI) 

Multiple-group CFA was used to test if the measurement model of the QPSNordic was 
invariant across occupational groups. The MI analysis was confined to the scales of 
QPSNordic and scales belonging to a certain content area (Table 6) were analysed 
together in order to get sufficient numbers of theoretically connected items in the 
analysis, yet small enough to better detect localized areas of strain in the solutions 
(Brown, 2006).  
 
The MI analysis over occupational groups was performed in subsequent stages, as 
suggested by Vandenberg and Lance (Vandenberg & Lance, 2000), and Brown 
(Brown, 2006). Firstly, single group CFAs on each content area were performed for 
each of the 6 occupational groups, to ascertain that model fit was acceptable in each 
group. For each of the 10 content areas (Commitment to Organization and scales 
included in Predictability at Work were analyzed together), multiple-group analyses 
were then performed across the 6 occupational groups. If the measurement model was 
not found to be invariant across all 6 groups, additional analyses were performed, (a) 
across the two groups of health care workers (nurses and assistant nurses), and (b) 
across the four groups of privately employed workers. A condition for the multiple-
group analysis was that the measurement model was acceptable for all groups included 
in the analysis.  
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The multi-group CFA analyses used increasingly restrictive constraints, starting by (i) 
test of equal form, and the solution which serves as a baseline model for subsequent 
tests comparing different occupational groups. This solution differs from the following 
steps in that no equality constraints are specified across groups, and the tenability of the 
hypothesized structure rests on the overall goodness-of-fit for the combined data files. 
The test examines if the respondents use similar cognitive frameworks when answering 
the items (Brown, 2006).  
 
The next series of CFAs (ii) test for equal factor loading and determine whether the 
associations between factors and the indicators (i.e. items) were the same across 
groups. In this step, the observed factor loadings in one of the groups were used as the 
standard for evaluating the factor loadings in the remaining groups. In essence, this test 
evaluates whether items differ in the precision with which they reflect the latent 
variable (Brown, 2006). 
 
Analysis of equal intercept (iii) is then conducted to in order to examine if items are 
calibrated differently across groups. This is essentially a test of differential item 
functioning, that is, given a similar level of the latent variable; some respondent groups 
will rate a specific item higher or lower than expected, because they include additional, 
non-related experiences as a basis for their rating.  
 
If acceptable model fit is found at this third and final stage, ‘unbiased’ latent means can 
be estimated and comparisons can be made across groups. Mean values were set to zero 
for one subgroup in order to serve as a reference group, and mean values for the other 
groups were estimated in relation to this value. If the mean level estimates deviated 
significantly from zero, effect sizes were calculated (in standard deviation units) and 
interpreted as small (0.10), moderate (0.50) or large (0.80) according to Cohen´s widely 
used rule of thumb (Cohen, 1965).  
 
As in the evaluation of measurement model fit above, three different categories of fit 
indices were used to evaluate each model. The fit indices and cut off values used are 
described above (see Section 3.2.6.5). As additional constraints were added (equal 
loadings, equal intercepts), a good model fit was indicated by a fit index at 
approximately the same level. The ΔCFI value was used because it is (more) 
independent of both model complexity and sample size than the classical chi-square 
difference test. Traditionally, the chi-square difference test (Anderson & Gerbing, 
1988) or the Satorra- Bentler chi-square is used to determine whether the constrained 
solution produces a significant increase in chi-square. In the Satorra- Bentler scaled 
chi-square (mean adjusted), the typical normal theory chi-square is divided by a scaling 
correction to better approximate chi-square under non-normality (Brown, 2006). Due to 
the fact that the chi-value value is sensitive to sample size, other goodness- of fit 
statistics have been tested. In a large Monte Carlo simulation Cheng and Rensvold 
(Cheung & Rensvold, 2002) concluded that “the between models variation are so small 
that a general criterion for all hypotheses can be proposed. A value of Δ CFI smaller 
than or equal to -.01 indicates that the null hypothesis of invariance should not be 
rejected” (Cheung & Rensvold, 2002; page 251).  
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The rating data entered into the analyses are ordinal, and appropriate statistics and 
procedures (e.g., polychoric correlations, robust maximum likelihood estimation, and 
the Satorra–Bentler chi-square) were used in the MI analyses, as suggested by Jöreskog 
(Jöreskog, 1990).  
 
3.2.6.7 Test criterion relationship 

Associations between QPS scales and future long-term sick leave, were calculated as 
Pearson correlations and point-biserial correlations using SPSS and PRELIS, 
respectively (Jöreskog & Sörbom, 2006a; SPSS Inc, 2005). Correlations was used to 
avoid arbitrary dichotomizations of the scale scores (MacCallum, Zhang, Preacher, & 
Rucker, 2002) which can lead to varying results depending on where the cut-off point 
is placed. In order to help the reader to decide whether differences between correlations 
were statistically significant, confidence intervals for correlation coefficients of 
different magnitudes were conducted. Anonymous responses were received from 384 
subjects, and these were not eligible for the correlation analyses.  
 

3.2.6.8 Statistical programs 

CFA and MI were performed using PRELIS v. 2.8 (Jöreskog & Sörbom, 2006b) and 
LISREL v. 8.8 (Jöreskog & Sörbom, 2006a). PRELIS was also used in test for 
bivariate normality, when screening data for internal dropout and for standard 
imputation of missing data by substitution of real values obtained from another case 
that has similar response pattern (Jöreskog & Sörbom, 2006b). SPSS version 14.0 and 
15.0 were used in all other statistical and data analysis (SPSS Inc, 2005).  
 

3.2.7 Results (Paper I and Paper II) 

Descriptive statistics for the QPSNordic scales in the Kalmar and the AHA samples are 
shown in the Appendix, Table A4.  
 
3.2.7.1 Internal consistency 

Internal consistency for the QPSNordic scales are shown in Table 8. The results are 
comparable across the two samples (Kalmar and AHA). For 17 of the 24 scales, 
Chronbach’s alpha values and inter-item correlations were in the acceptable range in 
both samples. Three scales had alpha levels slightly below 0.70, but a mean inter-item 
correlation above 0.40 in at least one sample; namely”, “decision demands”, 
“inequality and “intrinsic motivation to work”. Four scales: “learning demands”, 
“control of decision”, “predictability during the next month”, and “innovative climate”, 
presented problems on both aspects of internal consistency in at least one sample.  
 
A comparison with the results from the CFA- based method for estimating scale 
reliability described by Brown (Brown, 2006), shows that fewer scales had reliability 
values below 0.70. Specifically, four scales had low reliability estimates: “learning 
demands”, “predictability during the next month”, “innovative climate” and 
“inequality”. 
 



 

 

Table 8. Internal consistency, mean inter item correlations, Cronbachs alpha and CFA- based estimates of scale reliability for the QPSNordic in the 
Kalmar sample (n=3875) and the AHA sample (n=2850).  
 

Kalmar sample AHA sample Module 
Scale 

 

Number of 
items in 
scales Mean inter 

item 
correlation 

Α Scale 
reliability 

Mean inter 
item 

correlation 

α Scale 
reliability 

Task         

Quantitative demands 4 .46 .77 .82 .42 .74 .78 

Decision demands 3 .43 .70 .75 .41 .68 .73 

Learning demands 3 .27 .52 .54 .36 .63 .68 

Role clarity 3 .48 .74 .88 .42 .75 .83 

Role conflict 3 .59 .79 .79 .41 .72 .75 

Positive challenge at work 3 .45 .70 .80 .36 .79 .82 

Control of decision * 4* .34 .67 .72 .56 .66 .76 

Control of work pacing 4 .54 .82 --- .33 .79 --- 

Predictability, next month 3 .29 .53 .72 .51 .59 .61 
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Table 8. Continued.  

 
Kalmar sample AHA sample Module 

Scale 
 

Number of 
items in 
scales 

Mean inter 
item 

correlation 

α Scale 
reliability 

Mean inter 
item 

correlation 

α Scale 
reliability 

Organizational         

Support from superior 3 .67 .86 .86 .60 .82 .86 

Support from coworkers 2 .72 .84 .84 .67 .80 .86 

Support from friends & relatives 3 .54 .77 .77 .52 .77 .83 

Empowering leadership 3 .68 .86 .86 .63 .84 .87 

Fair leadership 3 .55 .79 .79 .46 .73 .79 

Social climate 3 .57 .80 .80 .44 .70 .74 

Innovative climate 3 .43 .69 .69 .38 .65 .68 

Inequality 2 .52 .68 .68 .52 .68 .78 

Human resource primacy 3 .51 .76 .76 .46 .72 .76 

Individual         

Predictability next two years 2 .79 .88 --- .78 .87 .90 

Preference for challenge  3 .51 .74 .94 .61 .82 .84 

Mastery of work 4 .41 .73 .80 .47 .78 .82 

Commitment 3 .60 .81 .85 .57 .80 .84 

Intrinsic motivation to work 3 .41 .67 .74 .46 .72 .76 

Extrinsic motivation to work 3 .54 .78 .83 .50 .75 .80 
* Item 52 excluded /not included in the analysis 
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3.2.7.2 Internal structure  

3.2.7.2.1 Initial confirmatory factor analyses 

Correlations among the 24 QPSNordic scales in the Kalmar and the AHA samples are 
presented in the Appendix Table A5 and A6. Intra-module associations were fairly 
strong, particularly within the organizational module, indicating a certain amount of 
potential overlap among the scales. The correlations between scales across modules are 
generally lower than correlations within the modules.  
 
The results from the test of the measurement models are given in Table 9. Good model 
fit is indicated by the simultaneous occurrence of an SRMR below 0.08, an RMSEA 
around 0.05, a non-significant Cfit, and values above 0.95 for NNFI and CFI. The 
results are similar in the three samples. Good fit to observed data was found for the 
proposed item-to-scale associations within the organizational and individual modules 
of the QPSNordic.The measurement model for the task module showed poorer fit 
(RMSEA 0.066, 0.076 and 0.072 respectively), and was somewhat higher than the 
recommended level (around 0.05). Results are given with list-wise deletion for the 
three samples and after the imputation of missing values for the Kalmar and MI 
sample. CFA requires that all questions included in the analysis are answered; hence, 
the number of subjects varies between the three conceptual levels and in the analysis 
with list-wise deletion and imputation respectively. The results remained similar when 
imputed data were used (Table 9), with the exception of the expected increase (due to 
increasing N) in chi-square when imputed values were included.  
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Table 9. Results from the CFAs performed separately for the three QPSNordic modules 
(task, organizational and individual), testing the postulated associations between items 
and 22 QPSNordic scales in the Kalmar, the AHA* (23 scales) and the MI sample.  
 

QPSNordic module 
Sample 

Analysis 

*n df χ2 SRMR RMSEA  
(90 % C.I.) 

Cfit NNFI CFI 

Task         

Kalmar 3875        

Listwise deletion 3180 271 6809.3 .090 .066 (.064-.067) .00 .93 .94 

With imputation 3470 271 7399.1 .091 .066 (.064-.067) .00 .93 .94 

AHA 2850        

Listwise deletion 2824 

 
271 4643.0 .098 .076 (.074-.078) .00 .91 .93 

MI sample 4540        

Listwise deletion 4019 271 5860.6 .098 .072 (.071-.073) .00 .93 .94 

With imputation 4323 271 5464.6 .094 .067 (.065-.068) .00 .98 .94 

Organizational         

Kalmar 3875        

Listwise deletion 3191 239 5160.7 .052 .058 (.056-.060) .00 .98 .98 

With imputation 3418 239 5532.8 .052 .058 (.056-.060) .00 .98 .98 

AHA 2850        

Listwise deletion 2745 239 1891.3 .059 .050 (.048-.052) .44 .98 .98 

MI sample 4540        

Listwise deletion 4120 239 3133.0 .054 .054 (.053-.056) .00 .99 .98 

With imputation 4303 239 3278.4 .054 .054 (.053-.056) .00 .99 .98 

Individual         

Kalmar 3875        

Listwise deletion 3323 94 1500.3 .053 .049 (.046-.052) .76 .96 .97 

With imputation 3468 94 1549.3 .053 .049 (.046-.052) .75 .96 .97 

AHA 2850        

Listwise deletion 2775 120* 615.1 .055 .039 (.036-.042) 1.00 .98 .98 

MI sample 4540        

Listwise deletion 4208 94 1233.8 .055 .054 (.051-.056) .01 .96 .97 

With imputation 4324 94 1228.4 .054 .054 (.051-.057) .01 .96 .97 

* Including the scale “predictability year”. 
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Factor loadings for items included in the CFA (list-wise deletion) for the three samples 
are given in Appendix (Tables A1-3). In applied factor analytic research, factor 
loadings of .30 or .40 and above are commonly used to operationally define a factor. 
This guideline may, however, be too liberal (Brown, 2006). The factor loadings in our 
analysis were generally satisfactory and did not differ markedly between the samples. 
Only four scales; “quantitative demands”, “learning demands”, “control of decision” 
and “predictability during the next month” included one or two items with loadings 
below .50.  
 
The results of the test of measurement models performed on the content areas in each 
occupational group (to ascertain that model fit was acceptable in each group) are shown 
in the Appendix Table A7. The 22 scales, passing the bivariate normality evaluation, 
were tested in all 6 occupational groups with one exception; the scale “predictability 
during the next month” was only tested in the Kalmar group (due to deviation from 
bivariate normality for one occupational group in the AHA sample).  
 
The measurement model for the three demand scales (“quantitative demands”, 
“decision demands” and “learning demands”) was not found to be acceptable in any of 
the groups, making further multi-group analyses inappropriate. All the other 19 scales 
were accepted for multi group analysis in any of the tree different test groups formed 
for the analysis (described below). There were minor problems for some scales in the 
content areas Leadership and Organizational Culture and Climate. The RMSEA values 
were around 0.07- 0.08 for some occupational groups, and in combination with 
acceptable values for all other fit indices, it was decided to include them in the MI 
analysis. 
 
3.2.7.2.2 Measurement invariance 

In first stage of multi-group MI analysis, test of equal form, three different test groups 
were formed and used in all further MI analyses;  
 

(1) all 6 occupational groups (n= 3000, 6*500), where 10 scales could be tested 
(2) 4 industrial groups (from the AHA sample; n=2000, 4*500), where 4 scales 

could be tested, and  
(3) 2 health care groups (from the Kalmar sample; n=1000, 2*500), where 8 scales 

could be tested.  
All scales passed the test although RMSEA was somewhat higher than recommended 
for the content areas Leadership and Social Interactions. The results are shown in Table 
10. 
 
In the second stage of the analysis, test of equal loadings, the constraint of equal factor 
loadings did not significantly alter the fit and all content areas had acceptable minor 
changes in the goodness of fit (∆ smaller or equal to –0.01) Although the RMSEA 
values for some scales (foremost scales belonging to the content Social Interaction 
scales in health care group), were marginally higher than recommended it was decided 
to accept them for further analyzes, due to the fact that the fit indices were on 
approximately the same level and were only marginally changed. The results for each 
scale are shown in Table 11. 
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In the third and final stage, test of intercepts, 9 scales, most of them from the 
organizational module, were invariant across all 6 occupational groups, although one 
scale, “role clarity”, had a ∆CFI higher than recommended (-0.018). The fit indices 
were, however, generally all within the acceptable range. Two scales were invariant in 
the four industrial (AHA) groups and 7 scales were invariant across the two health care 
groups (Kalmar). One scale, “preference for challenge”, was invariant across the four 
AHA groups and across the two Kalmar groups but not invariant over all 6 groups 
(Table 12). 
 
The corresponding tests for mean differences, expressed as effect sizes in standard 
deviations units, on the latent variables for those scales that were found to be invariant 
across groups are given in the Appendix Table A8. The comparisons show, inter al., 
that white collar workers reported a more favorable work climate than blue collar 
workers.  
 
 
 



 

Table10. Test of equal form. 
 

Occupational groups   
Content area 

Number 
of 

groups 

n Scales df χ2 SRMR RMSEA (90 % 
C.I.) 

NNFI CFI 

All           

Role expectations 6 2884 2 48 70.91 .052 .032 (.014-.046) 1.00 1.00 

Leadership 6 2879 2 48 168.21 .037 .072 (.061-.084) .98 .99 

Organizational culture and climate 6 2870 4 228 612.05 .049 .059 (.054-.056) .97 .98 

Commitment/preference for challenge  6 2894 2 48 98.72 .018 .047 (.034-.060) .99 .99 

AHA          

Control at work 4 1932 2 52 138.55 .066 .059 (.047-.071) .97 .98 

Commitment/preference for challenge 4 1966 2 32 82.40 .037 .057(.042-.072) .98 .99 

Kalmar          

Predictability at work 2 954 2 16 15.98 .039 .000 (.000-.042) 1.00 1.00 

Mastery at work 2 928 1 4 11.03 .038 .062 (.019-.106) .98 1.00 

Social interactions 2 957 3 34 136.85 .062 .076 (.066-.094) .096 .98 

Work motives 2 950 2 16 48.87 .055 .066 (.045-.087) .98 .99 
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Table 11. Test of equal loadings. 
 

Occupational groups 
Content area 

Scale 

Number 
of 

groups 

n Df χ2 SRMR RMSEA  
(90 % C.I.) 

NNFI CFI ∆CFI 

All          

Role expectations 6 2884 68 110.73 .036 .036 (.023-.048) .99 1.00 .002 

Role clarity 6 2884 58 96.50 .053 .037(.024-.050) .99 1.00  

Role conflict 6 2884 58 84.60 .058 .031(.015-.045) 1.00 1.00.  

Leadership   6 2897 68 214.495 .050 .067(.057-.0.77) .98 .99 .002 

Empowering 6 2897 58 194.016 .035 .070(.594-.081) .98 .99  

Fair 6 2879 58 190.378 .046 .069(.058-.080) .98 .99  

Organizational culture 6 2870 263 708.414 .064 .060(.054-.065) .97 .98 .003 

Social 6 2870 238 639.302 .055 .059(.054-.065) .97 .98  

Innovative 6 2870 238 639.519 .060 .056(.054-.065) .97 .98  

Inequality 6 2870 233 625.819 .052 .059(.054-.065) .97 .98  

Human resource 6 2870 238 638.414 .055 .059(.054-.065) .97 .98  

Special analysis 6 2894 68 146.082 .034 .049(.038-.060 .99 .99 .004 

Preference for 
challenge 

6 2894 58 117.141 .025 .046(.034-.058) .99 .99  

Commitment 6 2894 58 127.371 .030 .050(.038-.062) 99 .99  
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Table 11. Continued. 
 

Occupational groups 
Content area 

Scale 

Number 
of 

groups 

n Df χ2 SRMR RMSEA  
(90 % C.I.) 

NNFI CFI ∆CFI 

AHA           

Control at work 4 1932 67 185.823 .075 .061(.050-.071) 97 98 .006 

Positive challenge 4 1932 58 157.937 .068 .060(.049-.071) .97 .98  

Control of decisions 4 1932 61 165.982 .073 .060(.049-.070) 97 98  

     Special analysis 4 1966 44 114.667 .042 .057(.045-.070) .98 .99 .004 

Preference for 
challenge 

4 1966 38 105.675 .040 .060(.045-.074) 98 99  

Commitment 4  38 91.287 .038 .054(.040-.068) .98 .99  
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Table 11. Continued. 
 

Occupational groups 
Content area 

Scale 

Number 
of 

groups 

n Df χ2 SRMR RMSEA  
(90 % C.I.) 

NNFI CFI ∆CFI 

Kalmar           

Predictability at work 2 954 20 25.848 .052 .025(0.0-.49) .99 1.00 .004 

Predictability month 2 954 18 20.899 .049 .018(.0.0-.047) 1.00 1.00  

Preference for 
challenge 

2 954 18 20.689 .043 .018(0.0-.046) 1.00 1.00  

Mastery of work 2 928 7 18.729 .064 .060(.028-.094) .99 .99 .004 

Social interactions 2 928 39 155.251 .057 .079(.066-.092) .97 .98 .003 

Support from 
superior 

2 957 36 143.538 .063 .079(.066-.093) .97 .98  

Support from co- 
workers 

2 957 35 139.403 .063 .079(.066-.093) .97 98  

Support from friends 2 957 36 146.132 .056 .080(.067-.094) .96 .98  

Work motivation 2 950 20 59.223 .068 .64(.046-.084) .98 .99 .002 

Intrinsic motivation 2 950 18 56.731 .066 .067(.048-.088) .98 .99  

Extrinsic motivation 2 950 18 51.615 .057 .063(.431-.083) .98 .99  
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Table 12. Test of equal intercepts. 
 

Occupational groups 
Content area 

Scale 

Number 
of 

groups 

n Df χ2 SRMR RMSEA 
 (90 % C.I.) 

NNFI CFI ∆CFI 

All          

Role expectations 6 2884 88 338.638 .056 .077(.069-.086) .97 .97 .027 

Role clarity 6 2884 78 257.008 .061 .069(.060-.079) .97 .98 .018 

Role conflict 6 2884 78 175.305 .055 .051(.041-.061) .99 .99 .009 

Leadership   6 2879 88 388.012 .053 .084(.076-.093) .97 .97 .013 

Empowering 6 2879 78 337.522 .051 .076(.062-.086) .98 .98 .007 

Fair 6 2879 78 295.209 .047 .076(.067-.086) .98 .98 .007 

Organizational culture 6 2870 298 1234.00 .064 .081(.077-.086) .95 .96 .022 

Social 6 2870 273 800.370 .064 .064(.059-.069) .97 .98 .005 

Innovative 6 2970 273 850.786 .064 .067(.062-.072) .97 .97 .008 

Inequality 6 2870 267 757.956 .064 .062(.057-.067) .97 .98 .005 

Human resource 6 2870 273 853.298 .063 .067(.062-.072) .99 .97 .008 

Special analysis 6 2894 88 505.773 .028 .099(.091-.011) .94 .94 .047 

Preference for 
challenge 

6 2894 78 391.384 .031 .091(.083-.100) .95 .96 .035 

Commitment 6 2894 78 235.621 .023 .065(.055-.074) .98 .98 .012 
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Table 12. Continued. 
 

Occupational groups 
Content area 

Scale 

Number 
of 

groups 

n Df χ2 SRMR RMSEA 
 (90 % C.I.) 

NNFI CFI ∆CFI 

AHA           

Control at work 4 1932 82 298.959 .075 .074(.065-.083) .96 .96 .018 

Positive challenge 4 1932 73 224.922 .075 .066(.056-.076) .97 .97 .010 

Control of decisions 4 1932 76 255.492 .074 .070(.061-.080) .96 .97 .014 

     Special analysis 4 1966 56 176.369 .041 .066(.055-.077) .98 .98 .009 

Preference for 
challenge 

4 1966 50 165.663 .043 .069(.057-.080) .98 .98 .012 

Commitment 4 1966 50 126.356 .040 .056(.044-.068) .97 .99 .002 
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Table 12. Continued. 
 

Occupational groups 
Content area 

Scale 

Number 
of 

groups 

n Df χ2 SRMR RMSEA 
 (90 % C.I.) 

NNFI CFI ∆CFI 

Kalmar           

Predictability at work 2 954 24 43.168 .049 .036(.018-.053) .99 .99 .006 

Predictability month 2 954 22 30.498 .053 .029(0.0-.051) .99 .99 .004 

Preference for 
challenge 

2 954 22 29.409 .052 .027(0.0-.050) .99 1.00 .003 

Mastery of work 2 928 10 37.467 .069 .077(.052-.104) .98 .98 .012 

Social interactions 2 957 44 175.728 .057 .079(067-.092) .97 .97 .003 

Support from 
superior 

2 957 41 161.329 .053 .078(.066-.091) .97 .98 .002 

Support from co- 
workers 

2 957 40 162.291 .053 .080(.067-.093) .96 .97 .004 

Support from friends 2 957 41 159.495 .052 .078(.065-.091) .97 .98 .002 

Work motivation 2 950 24 72.383 .068 .065(.048-.083) .98 .98 .003 

Intrinsic motivation 2 950 22 69.188 .068 .067(.50-.086) .98 .98 .003 

Extrinsic motivation 2 950 22 62.454 .068 .062(.044-.081) .98 .99 .002 
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3.2.7.3 QPS scales associations with external variables 

There were similarities in the association between the QPSNordic scales and the health 
variables in the Kalmar and the AHA samples (Table 13). Generally the correlations 
were stronger with scales reflecting mental health than with general health. The scales 
“social climate”, “positive challenge” and “mastery” showed strong correlation with the 
SF-36 general health scale in both samples. 
 
Correlations between the QPSNordic scales and the three MBI scales were most 
pronounced for the scales; “quantitative demands”, “role conflict” (exhaustion), social 
climate” (exhaustion, cynicism) and “positive challenge”, “commitment to 
organization” (cynicism, efficacy). One scale, “mastery of work”, correlated 
substantially with all three scales of the MBI.  
 



 

Table 13. The QPSNordic scales associations with external variables. Correlations with self-reported health scales from the SF-36 (general health), the 
HAD, and the MBI-GS, in the Kalmar sample (n=3848) and the AHA sample (n=2850).  
 

SF-3 HAD MBI 

General health Anxiety Depression Exhaustion Cynicism Efficacy 

QPSNordic scales 

Kalmar AHA Kalmar AHA Kalmar AHA Kalmar AHA Kalmar AHA Kalmar AHA 

Quantitative demands -.12 -.12 .26 .23 .22 .11 .42 .32 .10 .07 .09 .10 

Decision demands .00 -.02 .06 .08 .03 -.00 .18 .04 -.02 -.11 .21 .27 

Learning demand -.06 -.07 .14 .14 .10 .06 .20 .08 .03 -.04 .02 .11 

Role clarity .13 .09 -.19 -.16 -.21 -.12 -.20 -.16 -.20 -.24 .22 .21 

Role conflict -.19 -.19 .27 .27 .27 .19 .39 .37 .27 .30 -.08 -.06 

Positive challenge .23 .19 -.20 -.14 -.28 -.14 -.18 -.28 -.39 -.42 .40 .46 

Control of decision .15 .16 -.16 -.12 -.19 -.09 -.20 -.20 -.21 -.26 .20 .30 

Control of work pacing .12 .13 -.15 -.10 -.13 -.04 -.21 -.23 -.11 -.20 .02 .16 

Predictability next month .07 .08 -.09 -.08 -.10 -.07 -.13 -.13 -.11 -.15 .07 .12 

Support from superior .18 .19 -.21 -.18 -.25 -.15 -.27 -.27 -.26 -.35 .19 .30 

Support from co-workers .20 .17 -.23 -.19 -.28 -.18 -.29 -.27 -.23 -.27 .17 20 

Support from relatives and friends .19 .19 -.15 -.20 -.25 -.20 -.16 -.19 -.13 -.21 .14 .25 

Empowering leadership  .15 .20 -.15 -.14 -.20 -.15 -.18 -.20 -.26 -.32 .22 .34 

Fair leadership  .20 .20 -.25 -.23 -.26 -.17 -.30 -.31 -.29 -.33 .15 .20 

Social climate  .24 .26 -.27 -.27 -.31 -.23 -.31 -.38 -.33 -.40 .21 .26 

Innovative climate  .19 .18 -.18 -.18 -.24 -.15 -.22 -.23 -.28 -.31 .21 .31 

Inequality -.12 .19 .15 .19 .16 .12 .19 .23 .18 .21 -.07 -.10 

Human resource primacy .16 .21 -.19 -.17 -.22 -.16 -.26 -.30 -.26 -.34 .19 .28 
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Table 13. Continued. 
 

SF-3 HAD MBI 

General health Anxiety Depression Exhaustion Cynicism Efficacy 

QPSNordic scales 

Kalmar AHA Kalmar AHA Kalmar AHA Kalmar AHA Kalmar AHA Kalmar AHA 

Predictability next two years .11 .16 -.08 -.09 -.12 -.11 -.07 -.15 -.16 -.22 .20 .25 

Preference for challenge .14 .14 .-.12 -.08 -.13 -.08 -.12 -.05 -.12 -.13 .18 .22 

Mastery of work .21 .22 -.30 -.27 -.35 -.21 -.30 -.29 -.30 -.31 .43 .28 

Commitment to organization .16 .21 .21 -.17 -.25 -.17 -.29 -.33 -.33 -.42 .24 .37 

Intrinsic work motivation .04 .04 .03 .06 -.02 .03 .07 .02 -.08 -.09 -.27 .28 

Extrinsic work motivation -.04 -.05 .06 .03 .01 .02 .05 .03 .04 .03 .07 .08 

 
Notes:  
The Kalmar sample. Any correlation coefficient higher than 0.038 is significant at the 0.05 level.  
Any correlation coefficient higher than 0.043 is significant at the 0.01 level.  
Confidence intervals for the correlations: r=0 (Cl=-0.03- 0.035); r= 0.10 (CL=0.065- 0.135); r=0.20 (CL=0.165-0.235); r=0.30 (CL=0.265- 0.330); 
r=0.40(Cl=0.370- 0.430). 
The AHA sample. Any correlation coefficient higher than o.033 is significant at the 0.05 level.  
Any correlation coefficient higher than 0.045 is significant at the 0.01 level.  
Confidence intervals for the correlations: r=0 (Cl=-0.037- 0.037); r= 0.10 (Cl=0.060- 0.140); r=0.20 (Cl=0.155-0.240); r=0.30 (Cl=0.255- 0.330); 
r=0.40(Cl=0.340- 0.442). 
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3.2.7.4 Predictive ability  

From the insurance company’s records, 463 cases of long term sick leave were 
identified. Since it is well known that previous illness is a strong predictor of future 
sick-leave (Smulders & Nijhuis, 1999), and we were explicitly interested in the effect 
of work psychosocial factors, 175 cases who had had one or more previous sick leave 
over 90 days were excluded, leaving us with 288 new cases of sick leave. The 
diagnoses are shown in Table 14.  
 
Table 14. Time for when the first (of the 288 cases of) sick leave (>90 days) occur after 
the end of questionnaire administration period.  
 

First long sick leave episode occur Diagnosis 

2002-04 
2002-12 

2003 2004 2005 

Total 

Other  20 25 22 23 90 

Mental 25 20 24 16 85 

Musculoskeletal 24 43 27 19 113 

Total 69 88 73 58 288 

 
Association between the QPSNordic scales and future illness (certified long term) were 
tested in the Kalmar sample (paper 1). The strongest correlations were generally found 
between QPSNordic scales and sick leave due to psychiatric disorders. The QPSNordic 
scales “role clarity” and “role conflict” and “commitment” showed quite strong 
correlation with psychiatric diagnoses, but were negligible with regard to 
musculoskeletal problems. On the other hand, the QPSNordic scales “control of 
decision”, “control of pacing” and predictability during the next month” were 
negatively associated with musculoskeletal disorders, but were negligible with regard 
to psychiatric disorders. Correlations between the QPSNordic scales and future illness 
regardless of diagnosis were generally lower (Table 15).  
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Table 15. Predictive associations (point-biserial correlations) between QPSNordic scales 
and future sick-leave (predicting sick leave of more than 90 days) in 3875 county council 
employees.  

 

Long-term sick leave (No=0, Yes=1) Module 
QPSNordic scales Any 

diagnosis 
(n=288) 

Psychiatric 
disorder 
(n=85) 

Musculoskeletal 
disorder 
(n=113) 

Task     

Quantitative demands -.006 .045 -.029 

Decision demands -.006 .048 -.062 

Learning demands .015 .086 -.064 

Role clarity -.028 -.149 .032 

Role conflict .067 .189 .002 

Positive challenge -.105 -.096 -.108 

Control of decision -.053 -.018 -.086 

Control of pacing -.077 -.021 -.156 

Predictability, month -.053 .003 -.116 

Organizational     

Support from superior -.070 -.100 -.061 

Support from co-workers -.067 -.113 -.064 

Support from friends -.039 -.053 .003 

Empowering leadership -.051 -.061 -.066 

Fair leadership  -.055 -.101 -.074 

Social climate -.104 -.143 -.094 

Innovative climate -.058 -.096 -.073 

Inequality .040 .026 .061 

Human resource primacy -.054 -.068 -.064 

Individual     

Predictability, year  -.080 -.021 -.032 

Preference for challenge -.033 -.036 -.071 

Mastery of work -.031 -.041 -.025 

Commitment -.068 -.107 -.018 

Intrinsic work motivation  -.028 .006 -.082 

Extrinsic work motivation  .053 .085 .051 
 
Correlation coefficients higher than 0.038 is significant at the 0.05 level.  
Correlation coefficients higher than 0.043 is significant at the 0.01 level.  
Confidence intervals for correlations: r=0 (CI=-0.03 – 0.035); r=0.10 (CI=0.065-0.135); r=0.20 
(CI=0.165-0.235) 
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3.2.7.5 Summary of results 

A summary of the main results of the psychometric validation of the QPSNordic scales is 
shown in Table 16. The scales have generally shown to be reliable, and the 
measurement model for 19 of the 24 scales included in our analysis had acceptable 
model fit. Those 19 scales were shown to be invariant over different occupational 
groups. Nine scales, most of them from the organizational module were shown to be 
invariant over 6 occupational groups. The scales association with currently self rated 
health is in line with previous research. The pattern of associations with the diagnoses 
given in cases of certified long term sickness absence were largely consistent with the 
associations found in the analysis of concurrent self rated health (Table 16) 
 
There are, however, some weak parts and these weaknesses are concentrated to the task 
module of the instrument. None of the three scales measuring demands at work 
“quantitative demands”, “decision demands” and “learning demands” showed to have 
an acceptable measurement model.  
 
 



 

Table 16. A summary of the main results of the psychometric validation of the QPSNordic. scales. 

 
MI 

Number of 
occupations 

HAD 
>.25 

MBI >.30 Sickness absence 
>.10 

Module 
Scale 

Reliability 
>.70 

Bivariate 
normality 

CFA 

6 4 2 

SF-36 
General 
Health 
>.20 Anxiety Depression Exhaustion Total Mental 

health 
Musculoskeletal 

disorder 

Task               

Quantitative demands Y Y      Y  Y    

Decision demands Y Y            

Learning demand  Y            

Role clarity Y Y Y Y        Y  

Role conflict Y Y Y Y    Y Y Y  Y  

Positive challenge Y Y Y  Y  Y  Y  Y  Y 

Control of decision .Y Y Y  Y         

Control of pacing Y            Y 

Predictability, month .     Y       Y 
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Table 16. Continued. 
 

MI 
Number of 
occupations 

HAD 
>.25 

MBI >.30 Sickness absence 
>.10 

Module 
Scale 

Reliability 
>.70 

Bivariate 
normality 

CFA 

6 4 2 

SF-36 
General 
Health 
>.20 Anxiety Depression Exhaustion Total Mental 

health 
Musculoskeletal 

disorder 

Organizational               

Support, superior Y Y Y   Y   Y   Y  

Support, co-workers Y Y Y   Y Y  Y   Y  

Support, relatives, friends Y Y Y   Y   Y     

Empowering leadership Y Y Y Y          

Fair leadership Y Y Y Y   Y Y Y Y  Y  

Climate, social Y Y Y Y   Y Y Y Y Y Y  

Climate, innovative  Y Y Y          

Inequality  Y Y Y          

Human resource primacy Y Y Y Y   Y   Y    

Individual               

Predictability, year Y             

Preference for challenge Y Y Y  Y Y        

Mastery of work Y Y Y   Y Y Y Y Y    

Commitment Y Y Y Y     Y Y  Y  

Intrinsic work motivation Y Y Y   Y        

Extrinsic work motivation Y Y Y   Y        
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3.3 EXPERIMENTAL STUDIES 

The psychometric analysis performed on the QPSNordic in papers I and II revealed a 
problem that also afflicts other, similar instruments, namely the operationalization of 
the job demand concept. Could this weakness be remedied without major changes in 
the instrument? One possibility, which we test in the following studies, is to use 
different response alternatives to the demand questions. 
 

3.3.1 Selection of response alternatives 

A possible cause of the psychometric problems in the assessment of job demands is that 
people will experience the same demand load in different ways. Some will, for 
example, perceive demands for new learning as a burden, while others will see them as 
a positive challenge. What matters for health may be the experience of satisfaction with 
the demands, rather than the “objective” situation. But equally important may be a 
discrepancy between what one expects, or desires, and the situation actually 
encountered. 
 
In an earlier s unpublished study performed in a large Swedish IT company, an 
instrument where used, the Sandberg Lindell Organisation Test (SLOT, www.slot.se) 
intended to assess the functioning of an organization using a “Have-Want” response 
format. We found that large discrepancies between desired and actually experienced 
job situation were associated with poorer employee health. The discrepancy scores 
turned out to be valuable in the intervention that was performed after the survey, since 
they helped in the prioritization of changes needed in the organization. A problem that 
we experienced with this assessment was, however, a pronounced restriction of range 
for some response combinations (if something occurs “very often” and one wishes it to 
occur even more often, there is a restriction of the range of the discrepancy that can be 
scored). 
 
The practice of using correlations between “difference” or “discrepancy” scores and 
different outcomes is common in many areas of social science (Griffin, Murray, & 
Gonzalez, 1999), but has been severely criticized, mostly on psychometric grounds 
(Edwards, 2001; Wall & Payne, 1973), in spite of the obvious face validity of these 
measures. Tisak and Smith have pointed out that a difference score may measure 
something more than its two components (Tisak & Smith, 1994), and that different 
scores used in the organizational research differ from the scores criticized by 
psychometricians (change scores or scores on identical variables over time). 
 
However, as has been pointed out by Johns (Johns, 1981), a person who can describe 
the actual job situation and the preferred working condition, “can surely report directly 
whatever it is we think we measure when we calculate the difference between these 
descriptions”. This would imply asking the individual directly, “how big a difference 
do you think there is between your current situation and what you would like it to be?”, 
thus avoiding the psychometric problems in using the calculated difference between 
answers to the questions “how is your situation today?” and “how would you like it to 
be?” 
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Another possibility is to ask the respondent, “How satisfied are you with the situation?” 
after asking “how is your situation today?” “Satisfaction” is not without its problems 
either, since it may reflect an individual’s general tendency to be satisfied, and be 
sensitive to negative affectivity. To some extent, this problem may be circumvented by 
focusing on satisfaction with specific facets of the job situation, rather than on general 
satisfaction with one’s job. This strategy has been used by several authors, e.g., 
McFarlin (McFarlin & Rice, 1992) found that have-want discrepancy scores were 
strong predictors of job facet satisfaction. According to Locke (Locke, 1969), 
satisfaction with a single job facet is an interactive function of the have –want 
discrepancy for that facet (Locke, 1969) and it’s importance to the individual. 
 
All these response alternatives thus have weaknesses, and there is little theoretical or 
empirical basis for preferring any one of them in the solution of the job demands 
problem. We therefore decided to test several response alternatives empirically.  
 

3.3.2 Specific aims 

The aim of the following two experimental studies was to evaluate alternative response 
formats that might remedy psychometric problem in assessing job demands by taking 
into account the respondent’s appreciation of the demands, i.e. whether they 
experienced the demands as a burden, or rather as a positive challenge. 
 
More specifically, the aims where to:  
 

- test which of four different response formats for job demands that had the 
strongest association with concurrent self rated health; 

- investigate if a differential relationship between response alternatives for 
job demands, and health variables, could be extended to other important 
psychosocial work factors; 

- investigate whether addition of a response format might interfere with the 
simultaneous rating in the original QPSNordic response format; 

- investigate whether the response alternative “satisfaction”, which may be 
contaminated by the respondents’ current affective state, might be less 
stable over time than the original response format. 

 
3.3.3 Study design 

Two experimental studies, one cross sectional and one longitudinal, were conducted in 
2003 in two different Swedish insurance companies. 
 
In the first (quasi-) experimental study (Paper III), four response alternatives (the 
original QPSNordic and three alternative formats) and their association with self-rated 
health were evaluated in the assessment of job demands. A questionnaire consisting of 
11 work-related questions from the QPSNordic (taken from the content areas Mastery, 
Leadership and Job Demands) was given to randomly select male and female 
employees. In addition, a questionnaire for health-related quality of life was given.  
 
The second experimental study (Paper IV) originated from the results in Paper III, and 
tested the alternative response format “satisfaction” together with the original QPSNordic 
format in a real life setting, as part of the company’s yearly survey of psychosocial 
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work factors. A questionnaire consisting of 6 background questions and 25 work 
related items from the QPSNordic was given, together with a health questionnaire. Half 
of the group was randomized to receive a questionnaire with only the original QPSNordic 
response format. The other half received the same questionnaire with two different 
response alternatives, the original QPSNordic format, and a second response format 
tapping satisfaction with the job aspect rated in the original format. A follow up study 
was performed two weeks later, when each group filled in the same organizational 
questionnaire they hade received before. The health questionnaire was not repeated. 
 

3.3.4 Samples 
 
3.3.4.1 Paper III 

A randomly selected sample of 150 employees (75 women and 75 men), selected from 
all 257 men and 494 female employees in Swedish insurance company were asked to 
participate in the study. They represent a professionally homogeneous sample of white 
collar workers, and 16 had a managerial position. The response rate was 70% (55 
women and 50 men).  
 
3.3.4.2 Paper IV  

All 157 employees in a cooperative insurance company were asked to participate in the 
study. The response-rate was 70%. All except one of the 110 respondents (39 men and 
71 women) were white collar workers. The proportion of responders with higher 
education was 45.0 % and 17 respondents had a managerial position. 
 
3.3.4.3 Research ethics 

The two experimental studies were approved by the Regional Research Ethics Board of 
the Karolinska Institutet. Unlike the AHA and Kalmar studies, no individual feedback 
was given. Feedback about the perceived psychosocial work environment was given to 
the company involved in the second experimental study (Paper IV) on a group level, 
which might confer a future benefit for the respondents. Like in the previous studies, all 
results were analyzed by the researchers and the feedback given in a format that 
precluded identification of individuals. Information about the voluntarism of 
participation was given orally and in writing.  
 

3.3.5 Instruments 
3.3.5.1 Items selected from QPSNordic 

In the first experimental study (Paper III), six items included in the scales were selected 
for analysis. They were taken from two content areas, Job Demands (3 of the 10 
original items) and, for comparison, another dimension known to be important for 
health, Leadership (3 of the original 6 items). The demand items selected were such 
that they did not contain obvious value judgment or strain aspects. The wording of the 
selected items is shown in Table 17.  
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Table 17. Item wording for items selected for analysis in the first experimental study 
(Paper III). Content area and item number in the original QPSNordic is also given. 
 

Content area 
Item 
number 

Wording 

Job demands  

Q 12 Is your work load irregular so that the work piles up? 

Q 17 Does your work require quick decisions? 

Q 29 Does your work require that you acquire new knowledge and new skills? 

Leadership  

Q 86 Does your immediate superior help you develop your skills? 

Q 89 Does your immediate superior distribute the work fairly and impartially?  

Q 90 Does your immediate superior treat the workers fairly and equally? 

 
All items were given together on one separate page of the questionnaire, and were 
repeated four times, each time on a new page with a new response format. The different 
response formats were given in the same order to all participants, and each time on a 
separate page of the questionnaire. The response alternatives are shown in Table 18 and 
Appendix Table A9. 
 
Table 18. Response alternatives used in the first experimental study (Paper III). All 
response alternatives are in five point Likert format. 
 

 Instruction 
Response format 

QPSNordic  Please answer as your situation is today. 
(very seldom or never, rather seldom, sometimes, rather often, very often 
or always) 

Satisfaction  
 

How satisfied are you with the situation? 
(very dissatisfied, rather dissatisfied, neither dissatisfied no satisfied, 
rather satisfied, very satisfied) 

Calculated difference Please answer as your situation is today.  
(very seldom or never, rather seldom, sometimes, rather often, very often 
or always) 

And as you would like it to be. 
(very seldom or never, rather seldom, sometimes, rather often, very often 
or always) 

Self-rated difference  How big a difference do you think it is between your current situation and 
what you would like it to be? 

(very large difference, rather large difference, neither large nor small 
difference, rather small difference, very small difference) 

 
In the second experimental study (Paper IV), 13 items included in QPSNordic scales were 
selected for analysis. The content areas selected were Job Demands (3 of original 10 
items), Social Interactions (3 of 8 original items), Job Control (4 of original 12 items) 
and Leadership (3 of 6 original items). The items selected had shown good 
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psychometric properties and an association with health in previous studies. Wording of 
the selected items are shown in Table 19.  
 
Table 19. Item wordings for items selected for analysis in the second experimental 
study (Paper IV). Content area and item number in the original QPSNordic is also given. 
 

Content area  
Item number 

Wording 

Job demands  

Q 14 Is it necessary to work at a rapid pace? 

Q 19 Does your work require maximum attention? 

Q 29 Does your work require that you acquire new knowledge and new skills? 

Control at work  

Q 45 If there are alternative methods for doing your work, can you choose which 
method to use? 

Q 47 Can you set your own work pace? 

Q 49 Can you decide the length of your break? 

Q 53 Can you influence decisions that are important for your work? 

Social support  

Q73 If needed, can you get support and help with your work from your 
immediate superior? 

Q 74 If needed, are your coworkers willing to listen to your work related 
problems? 

Q 78 Are your work achievements appreciated by our immediate superior? 

Leadership  

Q 84 Does your immediate superior encourage you to participate in importance 
decisions? 

Q 86 Does your immediate superior help you develop your skills? 

Q 90 Does your immediate superior treat the workers fairly and equally? 

 
Response alternatives used in the second experimental study (Paper IV) is shown in 
Table 20 and Appendix Table A10. Group A were given QPSNordic original response 
format and group B QPSNordic original response format and the “satisfaction” response 
format. All response alternatives are in five point Likert format. 
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Table 20. Response alternatives for group A and B in the second experimental study 
(Paper IV). 
 

Group  Instruction 
Response format 

Group A QPSNordic  Please answer as your situation is today. 
(very seldom or never, rather seldom, sometimes, rather 
often, very often or always) 

Group B QPSNordic & Satisfaction  
 

Please answer as your situation is today. 
(very seldom or never, rather seldom, sometimes, rather 
often, very often or always) 

  How satisfied are you with the situation? 
(very dissatisfied, rather dissatisfied, neither dissatisfied 
no satisfied, rather satisfied, very satisfied)) 

 
3.3.5.2 Health variables  

Five scales from the SF-36 (Sullivan & Karlsson, 1998) applicable to a working 
population (General Health, Mental Health, Bodily Pain, Vitality and Social 
Functioning), were used to assess aspects of health-related quality of life in both 
studies. In addition, the two HAD scales (Anxiety and Depression) (Lisspers et al., 
1997; Zigmond & Snaith, 1983) were given in the second experimental study (Paper 
IV). Internal consistency of the health scales used in the two experimental studies was 
good in both studies. Reliability estimates of the scales used are shown in Table 21. 
 



 

Table 21. Mean values, standard deviations and Chronbach’s alpha for the health variables at base line in Paper III and IV. 
 

Study III Study IV 

Total n=105 Total n=107 Group A n=55 Group B n=52 

Health measure 

Mean SD α Mean SD α Mean SD α Mean SD α 

SF-36 general health 74.2 20.2 .80 79.1 18.1 .79 80.5 18.5 .83 77.7 17.7 .76 

SF-36 bodily pain 73.3 26.3 .85 81.4 23.0 .84 80.9 24.6 .87 82.1 21.5 .81 

SF-36 mental health 74.3 18.9 .87 79.6 16.5 .84 81.4 14.0 .79 77.7 18.7 .88 

SF-36 social function 73.3 26.3 .91 85.5 21.2 .86 90.0 14.5 .68 80.8 25.8 .91 

SF-36 vitality 62.4 22.7 .87 63.7 20.6 .86 64.6 20.0 .84 62.7 21.4 .87 

HAD anxiety    .58 .43 .86 .54 .43 .82 .63 .58 .88 

HAD depression    .48 .29 .83 .47 .40 .77 .49 .55 .88 

61 
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3.3.6 Data analysis 

The selected QPSNordic items were formed to scales using the original QPSNordic 
structure. For example, items from three scales in the content area Job Demands 
formed a new demand scale to be used in the analysis. The same procedure was used to 
form the other scales used in the analysis of leadership, control and social support. 
Internal consistency of the organizational scales constructed for our analysis was 
assessed by Cronbach’s alpha. An alpha value of 0.70 or above was considered 
acceptable, in agreement with recommendations (Nunnally, 1978). 
 
Two strategies were used in the two experimental studies (Paper III and IV) to evaluate 
which of the response alternatives had the strongest association with self rated health. 
For the organizational scales zero order correlations were calculated between the 
different response format and the health measures. And in a second step, the individual 
contribution of each of the three alternative response-format in addition to the original 
QPS response format was assessed, using part correlations taken from a multiple 
regression analysis (Cohen, Cohen, West, & Aiken, 2003).  
 
The influence of adding the “satisfaction” response format to the original QPSNordic 
response format ratings was investigated in the second experimental study (Paper 
IV).We compared the means (t-tests) for the original format values for all 
organizational variables between group A (original response format only), and group B 
(original QPSNordic response format with addition of “satisfaction” response format). A 
difference between the groups in their ratings might be ascribed to the addition of the 
“satisfaction” response format, since the subjects were randomly assigned to the 
groups. 
 
To investigate whether the response alternative “satisfaction” might be less stable over 
time than the original QPSNordic response format, correlations (Pearson r) between 
ratings at baseline and at follow up were computed within the groups. In addition 
Cronbachs’s alpha values were computed for ratings on both occasions.  
  

3.3.7 Results (Paper III and Paper IV) 

Descriptive statistics and internal consistency (Cronbach’s alpha) for the organizational 
scales rated in different response formats which were analysed in papers III and IV are 
shown in Table 22. The means and standard deviations in the different response 
formats are generally similar, except for the “calculated difference”.  
 
For the ”demand scales”, reliability varied substantially between the different response 
formats and was acceptable only for “satisfaction” and “self-rated difference” format 
(Cronbach’s alpha 0.81 in the first experimental study; (Paper III) and 0.72 in the 
second experimental study (Paper IV) and “self-rated difference” format 0.75 (Paper 
III)). For the other scales, the reliability estimates were more similar between the 
different formats, and in the acceptable range for all scales with the exception of ”social 
support” (Table 22). 
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Table 22. Descriptive statistics and reliability estimates are shown for the different 
response formats to QPSNordic scales analyzed in the two experimental studies (Paper 
III and IV).  
 

Descriptive 
statistics 

 Index (paper) 
Response alternative 

n 

Mean SD α 

Demands (Paper III)     

Original response format 105 3.5 .72 .56 

Satisfaction 105 3.5 .85 .81 

Calculated difference 105 0.7 .60 .45 

Self rated difference 105 3.6 .91 .75 

Demands (Paper IV)     

Original response format 
group A 

55 3.7 .56 .40 

Original response format 
group B 

52 3.7 .58 .53 

Satisfaction group B 52 3.9 .75 .72 

Leadership (Paper III)      

Original response format 105 3.8 .93 .79 

Satisfaction 105 3.7 .93 .84 

Calculated difference 105 0.8 .84 .80 

Self rated difference 105 3.7 1.07 .89 

Leadership (Paper IV)     

Original response format 
group A 

55 3.6 .86 .73 

Original response format 
group B 

52 3.4 1.07 .86 

Satisfaction group B 52 3.6 1.03 .84 

Control (Paper IV)     

Original response format 
group A 

55 3.6 .86 .72 

Original response format 
group B 

52 3.7 .81 .74 

Satisfaction group B 52 4.0 .84 .85 

Social support (Paper IV)     

Original response format 
group A 

55 3.8 .83 .79 

Original response format 
group B 

52 3.9 .80 .60 

Satisfaction group B 52 4.0 .71 .55 

 
The results for the zero order correlations calculated between the different response 
formats for the organizational scales and the health measures are shown in Table 23.  
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The patterns of correlations with health scales differed between the “demand” scale and 
the other organizational scales. In the original QPSNordic response format the “demand” 
scale had consistent but low negative correlation with all health scales. Correlations for 
all other response alternatives were higher, especially with scales related to mental 
health. In contrast, the correlations for the “leadership” and “social support” scales and 
health scales were about the same size for all response formats and the correlations 
with health scales were generally not higher for the alternative response formats. For 
the “control” scale the same tendency as for the “demand” scales was shown for group 
B in the second experimental study (Paper IV) (Table 23). 
 
Table 23. Zero order correlations between different response alternatives for 
organizational scales and self rated health scales; SF-36 and HAD analyzed in Paper III 
and IV. 
 

SF-36 HAD Scale 
Response format General 

health 
Bodily 
pain 

Mental 
health 

Social 
function 

Vitality Anxiety Depress-
ion 

Demand        

Original QPSNordic ¹ -.08 -.12 -.12 -.14 -.21*   

Original QPSNordic ² -.03 -.04 -.04 -.18 -.05 .05 .06 

Original QPSNordic ³ .09 -.17 .01 -.07 -.05 -.02 -.09 

Satisfaction ¹ .31** .29** .37** .44** .46**   

Satisfaction ³ .21 .10 .26 .12 .17 -.24 -.35* 

Calculated diff ¹ -.18 -.16 -.33** -.28** -.36**   

Self rated diff ¹ .26** .24* .37** .37** .45**   

Leadership        

Original QPSNordic ¹ .23* .24* .32** .33** .29**   

Original QPSNordic ² .20 .29* .14 .23 .26 -.24 -.11 

Original QPSNordic ³ .24 -.04 .19 .17 .15 -.30* -.39** 

Satisfaction ¹ .18 .25* .21* .24* .22*   

Satisfaction ³ .27 -.02 .21 .13 .15 -.27 -.36** 

Calculated diff ¹ -.25* -.31** -.34** -.26* -.31**   

Self rated diff ¹ .18 .22* .18 .24* .21*   

Control        

Original QPSNordic ² .16 .12 .05 .07 .24 -.26 -.04 

Original QPSNordic ³ .05 -.18 .06 .06 .05 -.03 -.12 

Satisfaction ³ .15 -.02 .28* .16 .17 -.24 -.34* 

Social support        

Original QPSNordic ² .15 .08 .11 .28* .10 -.28* -.23 

Original QPSNordic ³ .17 .14 .20 .23 .09 -.29* -.39** 

Satisfaction ³ .16 .14 .17 .10 .06 -.27 -.36** 

 
1/ Paper III n=105, 2/ Paper IV group A n=55, 3/ Paper IV group B n=52 
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Because of the low Cronbach’s alpha for the “demand” scale in the original response 
format, the correlations with the health scales were also checked for the individual 
items within the “demand” scale. This yielded similar results with correlations ranging 
from -.18 to 0.03 in the first, and -.01 to -0.23 in the second experimental study. 
 

The individual contribution of each of the response formats “satisfaction” (Paper III 
and IV), “calculated difference” (Paper III), and “self rated discrepancy” (Paper III) in 
addition to the original QPS response format were assessed using part correlations from 
a multiple regression analysis. The results are shown in Table 24. There are at least 
three conceivable outcomes of the partial correlation analysis (assuming a substantial 
association between work factors and health) (Figure 1): 
 

(1) Both organizational scales assessed in the original response format and 
the alternative response format contribute independently to the 
association with health (both partial correlations differ from zero). 

 
(2) Only organizational scales assessed with one of the response formats is 

responsible for the association with health (only of one of the partial 
correlation significant) 

 
(3) Organizational scales assessed in either of the response formats capture a 

common association with health (both partial correlations approach 
zero). 

 
   

  

  
  
  

  Health         Health       Health

Original    Satisfaction

Original

 Satisfaction

Original 

  

Satisfaction 

Outcome I                         Outcome II Outcome III

 
Figure. 1. Three possible relationships between health and organizational scales 
assessed with two response formats, the original QPS response format (original) and in 
this case one of the alternative response format (i.e., “satisfaction”). 
 
As shown in Table 24, for the assessment of “demand” (Paper III and IV) all response 
alternatives to the original QPSNordic tended to perform better than the original response 
format, with a negligible part correlation for the original response format (cf. Figure 1; 
Outcome II). The same pattern was apparent for all organizational scales, but most 
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pronounced for the mental health scales (both SF-36 and HAD mental health). For the 
assessment of “leadership” the majority of partial correlations with health scales 
obtained from both response formats were close to zero (Outcome III), reflecting that 
the zero order correlations between the two response formats was very high. For 
“control”, the “satisfaction” response format showed higher correlations in the expected 
direction. As the zero order correlation between the two response formats was 0.83 
(p=0.001; data not shown), the lower but significant partial correlations (in the “wrong 
direction”) for the original format may result from a statistical artefact. For “support” 
the outcome was similar to “leadership” (Outcome III), and the zero order correlation 
between the two response formats was 0.83 (p=0.001). 
  



 

Table 24. Explanatory value of alternative response formats (“satisfaction”, calculated difference and self rated difference) 
beyond original QPSNordic response format for SF-36 and HAD scales. 
 

Satisfaction ¹ Satisfaction ² Calculated difference ² Self rated difference² QPSNordic scale  
Health variable r part 

original 
format 

r part 
satisfaction 

r part 
original 
format 

r part 
satisfaction 

r part 
original 
format 

r part 
calculated 
difference 

r part 
original 
format 

r part 
self rated 
difference 

Dem  ands         

SF-36 general health .03 .19 -.01 .29** -.02 -.15 -.03 .24* 

SF-36 bodily pain -.21 .16 -.08 .24* -.09 -.10 -.10 .21* 

SF-36 mental health -.08 .27* .04 .31** .04 -.31** -.02 .35*** 

SF-36 social function.  -.11 .15 .03 .41*** -.001 -.25* -.06 .34** 

SF-vitality -.11 .19 -.06 .40*** .29** -.11 .41*** 

HAD anxiety .06 -.25 - - - - - - 

HAD depression .02 -.34* - - - - - - 

Leadership         

SF-36 general health -.02 .12 .09 .02 .05 -.13 .14 .06 

SF-36 bodily pain -.05 .04 -.02 .14 .05 -.18 .14 .10 

SF-36 mental health .00 .08 .20* -.06 .09 -.18 .26* .01 

SF-36 social function.  .14 -.09 .17 -.04 .16 -.06 .22* .05 

SF-vitality .03 .03 .12 .01 .08 -.16 .18 .07 

HAD anxiety -.13 .02 - - - - - - 

HAD depression -.15 .00 - - - - - - 
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Table 24. Continued. 
 

Satisfaction ¹ Satisfaction ² Calculated difference ² Self rated difference² QPSNordic scale  
Health variable r part 

original 
format 

r part 
satisfaction 

r part 
original 
format 

r part 
satisfaction 

r part 
original 
format 

r part 
calculated 
difference 

r part 
original 
format 

r part 
self rated 
difference 

C  ontrol         

SF-36 general health -.13 .19 - - - - - - 

SF-36 bodily health -.29* .23 - - - - - - 

SF-36 mental health -.31* .40** - - - - - - 

SF-36 social function.  -.13 .20 - - - - - - 

SF-vitality -.17 .23 - - - - - - 

HAD anxiety -.30* -.37** - - - - - - 

HAD depression .29* -.42** - - - - - - 

Support         

SF-36 general health .08 .03 - - - - - - 

SF-36 bodily pain .05 .04 - - - - - - 

SF-36 mental health .12 -.01 - - - - - - 

SF-36 social function.  .26 -.16 - - - - - - 

SF-vitality .07 -.02 - - - - - - 

HAD anxiety -.13 -.04 - - - - - - 

HAD depression -.17 -.06 - - - - - - 

 
¹ Analyzed in Paper IV group B n=52, ² Analysed in Paper III n= 105. 
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The influence of the simultaneous rating of the two response formats (the original 
QPSNordic response format and the “satisfaction” response) to the rating on the original 
QPSNordic response format was tested by comparing the ratings on the original response 
formats for the groups A and B in the second experimental study (Paper IV). Since the 
two groups were quite similar, (with the exception of a significantly higher self-rated 
social function (SF-36) in group A) and none of the organizational scales differed 
significantly between the groups, it was concluded that adding a response format did 
not cause any detectable effect on the rating in the original response format (Table 25). 
 
Table 25. Chronbach’s alpha, means, standard deviations for the organizational scales 
at base line (second experimental study: Paper IV) in the original response format for 
group A (n=55) (using only original QPSNordic response format), and group B (n= 52) 
(using original QPSNordic response format and additional “satisfaction” response 
format). T-test for difference between the groups is also given. 
 

Original response format Organizational scale 

Group α Mean SD T p 

 

Demands      

Group A .40 3.67 .56 .58 .56 

Group B .53 3.73 .65   

Control      

Group A .72 3.58 .86 -.79 .43 

Group B .74 3.72 .81   

Support      

Group A .79 3.82 .83 .22 .83 

Group B .60 3.86 .80   

Leadership      

Group A .73 3.58 .86 -.78 .44 

Group B .86 3.43 1.07   

* p < .05 
** p < .01 
 
Test of stability over time for the two response alternatives, the original QPSNordic and 
the “satisfaction”, were also tested in the second experimental study (Paper IV). The 
Chronbach alpha’s values for both tests, correlations between the first and second test, 
and t-test for differences between the means over time are displayed in Table 26. 
Cronbach’s alpha values were generally acceptable, with the exception of ”demands”, 
where alpha was below .50 on both occasions using the original response format, but 
increased to above .70 with the “satisfaction” response format. In group A, which used 
only the original response format, there was a significant reduction in scores between 
the first and the second tests on two scales, “support” and ”leadership”. In group B, 
neither of the two response formats, original or “satisfaction”, showed any difference 
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between the means over time for any of the four organizational scales. All correlations 
between the first and second tests were highly significant, about or above the 
recommended .70 (Spector, 1992a) and there was no suggestion that any of the two 
response formats was less stable than the other.  
 



 

Table 26. Stability over time (two weeks) of organizational scales in insurance employees, randomized to two groups using different response formats, 
group A (n= 47, only QPSNordic original response format) and group B (n=39, original QPSNordic format and additional response format “satisfaction”). 
Correlations between the first and the second test and t-test for mean differences are shown. 
 

Group A, Original QPSNordic response 
format 

Group B, Original QPSNordic response 
format 

Group B, additional format 
“satisfaction” 

Organizational scale 
Test 

αa Mean SD rb p αa Mean SD rb p αa Mean SD rb p 

Dema  nds                

1st test .32 3.68 .53 .78** .13 .46 3.82 .54 .74 .53 .71 3.99 .69 .68 .93 

2nd test .42 3.60 .52   .46 3.78 .60   .72 3.98 .77   

Cont  rol

hip

               

1st test .70 3.78 .70 .78** .29 .75 3.76 .89 .69 .88 .85 4.11 .84 .74 .62 

2nd test .74 3.70 .73   .87 3.74 .95   .80 4.06 .84   

Support                

1st test .81 3.84 .84 .84** .00 .66 3.93 .82 .88 .18 .51 4.15 .65 .74 .12 

2nd test .83 3.56 .82   .59 3.85 .75   .61 4.02 .73   

Leaders                 

1st test .72 3.57 .87 .81** .01 .85 3.56 1.04 .85 .77 .84 3.68 1.01 .87 .71 

2nd test .77 3.35 .83   .74 3.58 .87   .78 3.65 .95   
aCronbach’s alpha 
bCorrelation (Pearson r) between baseline and follow-up 
*p<0.05; **p<0.01 
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4 DISCUSSION 
The main finding of this work is that the QPSNordic has demonstrated its validity, 
insofar that it can predict future and sick-leave. Its psychometric quality is 
generally good, although there are some problems, particularly with the 
conceptualization of the job demand concept. Some, but not all, of the scales 
included in the QPSNordic have sufficient measurement invariance (MI) to allow use 
over different professions.  
 
A particular problem was created by the low reliability of the scales assessing the 
theoretically important concept of job demands. In an experimental study we tried 
to remedy this by alternative formulations of response formats, and found that a 
response format assessing satisfaction with demands, rather than demands as such, 
had better internal consistency and higher association with self rated health. In a 
further study, the satisfaction response alternative was tried in an experimental and 
a real life setting. The satisfaction format turned out to be stable over time, 
suggesting that it was not overly influenced by temporary fluctuations in mood, 
and did not influence the simultaneous rating on the original format.  
 
4.1 BASIC PSYCHOMETRICS 

4.1.1 Internal consistency 

The QPSNordic scales demonstrated reliability, in both samples (the Kalmar and the 
AHA sample), which is well in line with that obtained during its development 
process (Dallner et al., 2000) and with than found in testing of similar instruments 
(Lindström et al., 1995; Rick et al., 2001). Also in line with other findings, is that 
the reliability of two of the three scales measuring job demands was lower than 
recommended, perhaps reflecting the conceptual and measurement problems in 
connection with demand scales, as previously discussed (Kristensen, Bjorner, 
Christensen, & Borg, 2004; Theorell & Hasselhorn, 2005). These problems will be 
further discussed below in connection with a general discussion of problems in 
measuring job demands (4.6). 
 

4.1.2 Evidence of internal structure 

The QPSNordic consists of a large number of questions, which form summated 
scales which in turn are the units used for, e.g., analysis of correlations to other 
variables such as well-being or sick-leave. But do these items really correlate with 
the scales they are supposed to belong to, or do they correlate better with other 
scales? Testing this is essentially a test of the measurement model, which requires 
a confirmatory factor analysis (CFA) where the fit of empirical results are tested 
against a postulated structure. As pointed out by Rick et al.(Rick et al., 2001), it is 
not enough to test individual scales. The entire instrument must be subjected to 
analysis.  
 
Few instruments for assessing work-related variables have been tested for 
reproducibility of the factor structure (Edwards, Webster, Van Laar, & Easton, 
2008), but there are some interesting recent studies. For example, the postulated 
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factor structure of the effort–reward imbalance (ERI) questionnaire (Siegrist et al., 
2004) has been studied in parallel CFAs. CFAs have also been performed for the 
Work Design Questionnaire (WDO) (Morgeson & Humphrey, 2006). Finally, first 
and second order CFAs were used to evaluate the UK Health and Safety 
Executive’s Management Indicator Tool (Edwards et al., 2008) using data from 39 
UK organizations. The model fit in some of these studies is poorer than 
recommended (i.e., RMSEA > 0.05), and the strategy for testing the possibility to 
use the instrument in different occupational settings is not entirely up to date. 
 
In an initial CFA performed over the entire QPSNordic, the model fit was good, as 
suggested by an RMSEA value below 0.05. The QPSNordic is, however, a very large 
instrument (each module in the QPSNordic is about the same size as the ERI, WDO 
or the HSE MS Indicator Tool) and including all scales in the same analysis is 
likely to “deflate” the RMSEA value and produce an overly positive picture of 
model fit, as pointed out by Brown (Brown, 2006). Performing the CFA over a too 
large number of factors also makes it much more difficult to localize areas of poor 
fit (Brown, 2006).  
 
It was therefore decided to use a more stringent test of model fit, and to check for 
adherence to the postulated structure within the three modules that the original 
QPSNordic constructors used in their development of the instrument: the task, the 
organization, and the individual module. The postulated within-module structure 
we used for the CFA was based on the exploratory factor analyses performed in 
the original development of the QPSNordic. 
 
Of the 24 relevant QPSNordic scales, two had to be excluded from the analysis 
because they did not meet the assumption of bivariate normality (see section 
3.2.6.3), indicating that the responses to the items in these scales did not correlate 
to each other in the desired manner. The scales were ”control of pacing” (task 
module) and “predictability of next two years” (individual module). The two 
excluded scales included items that were not parallel enough to be used in a 
summated scale. As an example, ”control of work pacing” included items such as 
“Can you decide when to take a break” and “Can you decide the length of your 
break”. These items are expected to reflect the same latent variable, but in real life, 
the possibility to control timing and duration, of a break may have little to do with 
each other.  
 
In the within-module CFA:s, a good fit with the postulated structure was obtained 
for the organizational and individual modules. With the task module, the fit was 
poorer (as indicated by a somewhat higher than recommended RMSEA of around 
0.05), a problem that could be localized to the three demand scales.  
 
Problems with demand scales are often encountered in the literature (see below), 
and one of the explanations given, e.g., by Kristensen (Kristensen et al., 2004) is 
that demands vary between occupations and few formulations of demand questions 
are general enough to function over the entire spectrum of occupations. The CFA 
analysis performed separately in the six different occupational groups showed that 
the three demand scales created problems in all occupational groups. This suggests 
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that the problem was not so much related to a difference in the nature of tasks in 
different workplaces, but rather inherent in the conceptualization and/or 
operationalization of work demands (cf de Jonge & Kompier, 1997; van der Doef 
& Maes, 1999). 
 
The poor fit of the job demands scales in the single occupational group CFA:s also 
means that the scales could not be included in the test for MI over occupational 
groups, which requires that the measurement model is acceptable in all included 
groups (Brown, 2006).  
 
4.2 EVIDENCE FOR MEASUREMENT INVARIANCE 

Questionnaire studies of psychosocial factors are often used to compare subject 
groups, be they employees at different workplaces, different professions, or 
different genders. Such comparisons are not meaningful, unless the study 
participants interpret the questions in the same way. The questions should function 
as indicators for the latent variables or implied psychological constructs in the 
same way in the different groups, that is, there must be a sufficient degree of MI.  
 
There are basically two ways of studying this: one way is to interview subjects 
about how they interpret the questions as they fill in the questionnaire, and the 
other way is to perform a statistical MI analysis can be performed. An interview 
study using QPSNordic items was performed, which will be discussed in section 4.6. 
MI analysis was also performed, which will be discussed below. 
 
MI evaluation is an important aspect of test development (Brown, 2006). An 
analysis of item bias, which has a similar purpose, was performed in the 
construction of the QPSNordic, and indicated that item bias occurred in many scales. 
The MI evaluation in our study uses more modern techniques which allow a more 
stringent analysis.  
 
Out of the 22 QPSNordic scales that could be analyzed in the CFA, three demand 
scales had to be excluded from further analysis. Of the remaining 19 scales, 9 
could be included in the test of MI over all six occupational groups. The remaining 
10 scales were tested separately either within the 4 industrial employee subject 
groups (2 scales) or two public health subject groups (7 scales). The remaining 
scale functioned in both subject groups separately but not when all groups were 
analyzed together. 
 
Nine scales (“role clarity”, “role conflict”, “empowering leadership”, “fair 
leadership”, “social climate”, “innovative climate”, “inequality”, “human resource 
primacy” and “commitment to organization”) that were included in the MI over all 
groups functioned up to the equal intercept level across all groups and could thus 
be used for valid comparison of means across professions. Six of these scales 
belong to the organizational module, two to the task module (the two role scales), 
and one to the individual module (“commitment to organization”), but all were 
fairly independent of the type of tasks performed. That these scales functioned so 
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well is hardly surprising, since regardless of task performed, the dimensions of 
work organization (e.g., leadership, social climate) are likely to be similar. 
 
The importance of MI and similar issues in research was recently the topic of an 
entire issue of the journal Medical Care (2006, volume 44; issue 11; supplement 
3). In the introduction, the editor points out, that “many of the potential 
mechanisms contributing to health disparities are self-assessed and subjective. It is 
necessary to know whether the measures researchers use to capture these qualities 
are conceptually and psychometrically equivalent across diverse populations. 
There is a dearth of research addressing this seemingly fundamental question, yet 
research continues using measures not yet validated across populations” (Stahl & 
Hahn, 2006; page S1).  
 
But why is MI so important? And does it mean that instruments whose MI has not 
been demonstrated, should not be used for research? In most cases, within-group 
evaluations are not seriously affected by this type of bias, but between group 
comparisons, i.e., of group means, may lead to spurious conclusions, when 
inferences are made from observed mean differences to latent mean differences 
(Borsboom, 2006b). For example, one study that investigated the cross-ethnic 
equivalence of a depression scale across 6 different ethnic American youth groups 
(Crockett, Randall, Shen, Russell, & Driscoll, 2005). Defects in equivalence were 
found which have implications for using the scale in cross-ethnic research and also 
for assessment and treatment of depression in some ethnic groups.  
 
In practice, questionnaires for psychosocial work factors are not only intended for 
comparison between occupational groups or with other organisations, but are 
meant for repeated use in the same group, for example, before and after an 
intervention. Although not tested, scales that pass cross sectional tests for MI may 
have better chances for achieving MI over time. However, this contention remains 
to be tested empirically.  
 
Another aspect which should be tested empirically is a possible gender difference, 
which could not be appropriately tested in the present subjects, because the gender 
distribution is highly skewed in several occupational groups (almost all nurses 
were women, most blue collar workers were men). 
 
Evaluation of measurement quality has and will probably continue to be evaluated 
within the classical test theory (CTT) framework, using multi-group CFAs. 
(Vandenberg & Lance, 2000). However, MI can also be evaluated using statistical 
models from item response theory (IRT) (Embertson & Reise, 2000). Interestingly, 
a recent study (Stark, Chernyshenko, & Drasgow, 2006) showed that the two 
methods performed equally well in detection of differential item functioning. 
 
4.3 THE QPS SCALES’ ASSOCIATIONS WITH EXTERNAL VARIABLES 

The associations between the QPSNordic scales and self rated health were similar to 
the pattern observed during the development of the QPSNordic, and to expectation 
based on previous studies within the field. In addition, the magnitude of the 
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correlations between the QPSNordic scales, reaching 0.20 for general health, 0.30 for 
mental health and 0.40 for burnout, were in line with what could be expected for 
the different measures. Well-being and psychological strain are obviously a result 
of a multitude of factors, and the amount of variance explained by any single factor 
should not be expected to be higher than this. Higher correlations would even raise 
a suspicion of common method variance (Semmer, Zapf, & Greif, 1996; van 
Veldhoven, de Jonge, Broersen, Kompier, & Meijman, 2002; Zapf et al., 1996).  

 
4.4 PREDICTIVE ABILITY OF THE QPS SCALES 

The most stringent of all tests of validity is presumably the ability to predict an 
important outcome (Rick et al., 2001). Since the QPSNordic was designed to reflect 
work variables thought to be related to health, its predictive ability was tested in 
terms of a more objective health related variable, namely certified long-term 
sickness absence. The significant correlations shown between several QPSNordic 
variables and prospective register data for long-term sick leave during the 44 
months after the survey are evidence for a relationship to future sickness absence. 
Since we excluded subjects who had already started their long-term sick leave 
before the survey, these associations could not be exclusively accounted for by 
prior sickness absence, which is one of the strongest predictors of future sick leave 
(Smulders & Nijhuis, 1999). 
 
The QPSNordic scale “social climate” was more strongly correlated to sickness 
absence than scales reflecting the theoretically well supported concept of job 
demands. This is entirely in line with recent findings (Godin & Kittel, 2004; 
Moreau et al., 2004) and with results in the literature reviewed by Allebeck and 
Mastekaasa (Allebeck & Mastekaasa, 2004), who only found an association 
between job demands and sick leave in less than half of the studies reviewed. 
 
The findings of associations between demand and sickness absence are thus 
inconsistent (Allebeck & Mastekaasa, 2004). Several explanations of the lack of 
consistent findings have been proposed. For example, if studies have used too 
short or too long a time lag, this may lead to the conclusion that no causal effect 
exists, or to an underestimation of the impact (Allebeck & Mastekaasa, 2004; 
Smulders & Nijhuis, 1999; Zapf et al., 1996). Moreover, inconsistent findings may 
have resulted from the different types of sick leave measurement used (Nielsen et 
al., 2006), and the fact that the demand scales may have had different psychometric 
properties (Moreau et al., 2004; Smulders & Nijhuis, 1999).  
 
Interestingly, some less studied work-related psychosocial variables also predicted 
long-term sickness. These associations are in agreement with those reported in 
recent studies, with regard to role clarity (Vaananen et al., 2004), organizational 
climate (Eriksen, Bruusgaard, & Knardahl, 2003), and predictability (Nielsen et al., 
2006).  
 
In a review of predictors of long-term sickness absence for psychiatric illness, 
Hensing and Wahlström (Hensing & Wahlström, 2004) found only one study 
(Stansfeld, Fuhrer, Head, Ferrie, & Shipley, 1997) that demonstrated an 
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association between specified factors at work and long-term sickness absence due 
to psychiatric problems. In our study, the correlations between the QPS scales and 
sickness absence for a psychiatric or a musculoskeletal disorder were sometimes 
somewhat higher than the correlations with our general prevalence measure of 
sickness absence (i.e., prevalence regardless of diagnosis). There are studies 
indicating the possibility of different mechanisms for work-related strain and well-
being, respectively (de Jonge, Dollard, Dormann, Le Blanc, & Houtman, 2000; 
Van Vegchel, de Jonge, Bosma et al., 2005; van Veldhoven et al., 2002). Not all 
outcomes are affected in the same way by a particular job characteristic. 
 
To our knowledge, the finding that different scales in the QPSNordic may predict 
different types of illness (psychiatric and musculoskeletal, respectively) within one 
large subject group is new. There is, however, previous supporting evidence using 
the QPSNordic, Bergström et al. (Bergström et al., 2007) found that the experience 
of few positive challenges at work emerged as a risk factor for new episodes of 
sick leave due to neck or back pain, while Eriksen et al.(Eriksen, Tambs, & 
Knardahl, 2006) found that exposure to role conflict predicted psychological 
distress in nursing aides. This suggests that the QPSNordic is sensitive but also that a 
comprehensive instrument which measures a wide range of factors may be needed 
to disclose different facets of the pattern of ill health caused by job stress. 
 
The observed association between psychosocial work factors and sickness absence 
is likely to vary between investigations, depending on the duration of the sick leave 
studied (Hensing, 2004). In many studies, sick leave for more than seven days is 
regarded as “long”. In our study, we used register data for sick leave 90 days or 
more. The use of long-term sick leave as a criterion is justified by findings in the 
literature reviewed by Allebeck and Mastekaasa (Allebeck & Mastekaasa, 2004), 
where a tendency was found for psychosocial work factors to have a greater effect 
on long rather than short duration of absence. In a recent study (Nielsen et al., 
2006), psychosocial factors generally had a stronger effect on long-term (>10 
days) than on short-term sickness absence.  
 
Short periods of sick leave may represent an attempt to cope with a difficult job 
situation, in order to avoid more serious diseases (Kristensen, 1991), suggesting 
that correlations between psychosocial job variables and illness may be inflated, if 
short term sickness absence is used as a measure of health. A longer duration of 
certified sickness absence requires several doctors’ visits and a more stringent 
diagnostic procedure, which suggests that longer durations are to be preferred in 
research on the importance of psychosocial work problems for ill health.  
 
In the research literature, associations between psychosocial work factors and 
sickness absence are most often presented as odds ratios or relative risk estimates, 
rather than correlation coefficients. We used correlations to avoid arbitrary 
dichotomization of the scale scores (MacCallum et al., 2002), which can lead to 
varying results depending on where the cut-off point is placed. For example, the 
correlation between role clarity and long-term sickness absence due to mental 
disorder was -0.149. Dichotomizing the scores at two different cut-off points, at 
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the median (4.3), or at the score of 3 on the 5-graded “role clarity” scale, yields 
rather different odds ratios (2.27 and 1.59 respectively). 
 
The predictive analysis was made in a sample consisting of employees from the 
public health care sector, where the majority of the employees are women (in this 
study 82.5 %). Does this mean that the predictive validity of the QPSNordic cannot 
be generalized to men? The number of male respondents among our subjects is too 
small to allow a separate analysis. It is well known that the rates of sick-leave 
differ between the genders, women generally having much higher rates than men, 
especially for psychiatric disorders (Allebeck & Mastekaasa, 2004). This has 
sometimes been interpreted as evidence that women are more vulnerable to 
psychosocial job stress than men. An interesting recent study by Laaksonen and 
co-workers (Laaksonen, Martikainen, Rahkonen, & Lahelma, 2008) has a bearing 
on this question. These authors studied Finnish public service employees of both 
genders, and found that with increasing duration of illness, the increased illness 
risk for women diminished, and had virtually disappeared when the sick-leave 
exceeded 60 days. No evidence was found for an increased vulnerability to adverse 
work factors in the women, suggesting that men and women may be similar in 
terms of adverse health effects of psychosocial work strain (measured on diverse 
instruments, although not the QPSNordic).  
 
Although there appears to be no immediate reason for alarm, the question of 
gender differences should be further explored. Our findings from the MI study 
performed over occupations showed that the best associations with future long 
term certified illness was highest with the psychometrically sound scales, and 
suggests that the QPSNordic might be a good instrument for further exploration of 
possible gender differences in vulnerability to work stress.  
 

4.5 COMPARISON OF THE PRESENT RESULTS WITH THE INITIAL 
QPSNORDIC VALIDATION STUDIES 

In the QPSNordic manual (Dallner et al., 2000), the constructors describe in detail 
the initial validation process of the QPSNordic, and discuss the considerations taken 
during the development process, as well as the shortcomings of the instrument. 
Below the conclusions made by the original constructors are compared to the 
results presented in this thesis. 

 
4.5.1 Internal structure and reliability 

Dallner et al. (Dallner et al., 2000) used principal axis factoring to identify the 
factor structure and, on basis of the results, proposed the QPSNordic scales. 
Although items with low communalities or high cross-loadings were removed, 
some problems remained in the final version. Five scales in the final instrument 
had cross loadings above 0.30 with other scales. Two of these scales, “learning 
demands” and “control of pacing” had to be excluded in our MI analysis due to the 
fact that the single group CFA showed poor fit and the assumption of bivariate 
normality did not hold.  
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In the original studies, eight of the QPSNordic scales had Cronbach’s alpha values 
below the recommended 0.70. Six of these scales showed problems in our analysis 
as well.  

 

4.5.2 Item bias and differential item functioning (DIF) 

The item bias analysis performed in the original study by Dallner et al. (Dallner et 
al., 2000) in a heterogeneous sample indicates that item bias occurred for age and 
gender in more or less all scales, but not all were seriously biased. A further 
analysis performed by Dallner et al. in two more homogenous work groups (bus 
drivers, and teachers) showed less bias. The biased items were concentrated to the 
three demand scales. The constructors interpreted their results to mean that the 
remaining scales were very little biased or not biased at all.  

The item bias analyses by Dallner et al. focused on age and gender. Our MI 
analysis focused on occupational groups, but the occupational groups are 
unbalanced according to gender in our samples. The proportions of women in the 
two health care groups were between 88–91 % (nurses and assistant nurses in the 
Kalmar study) and 6–21% in the four industrial occupational groups (AHA). A 
comparison of the item bias results by Dallner et al. and our MI analysis gives a 
rather different picture. The nine scales showing MI over 6 occupations in our 
study are all more ore less highly significantly biased for age and gender in the 
DIF analysis performed by Dallner et al. The demand scales could not be tested for 
MI in our study due to poor fit in the single group CFA, and those scales were the 
most seriously biased scales in the DIF analysis. The different evaluation strategies 
may be the reason for the differences between the results. DIF analysis employs 
significance level of the bias as a criterion for whether bias exists or not, and with 
large samples, the significance levels will obviously be high, even if the 
associations are small. MI analysis is less sensitive to sample size, since it implies 
calculating the size of misfit to a null hypothesis (Borsboom, 2006b). 

The recommendations by Dallner et al. regarding the item bias, is that an item bias 
analysis should be done in the actual sample and that the most highly biased items 
should not be used when calculating scale scores. A possible strategy in the CFA 
framework, partial factor invariance, is a strategy to establish MI allowing an item 
to differ across groups (Brown, 2006). Some authors argue that group comparisons 
are defensible using partial invariance (Gregorich, 2006) due to the fact that only 
those items meeting the invariance criteria are used to estimate associated group 
differences. Vandenberg and Lance (Vandenberg & Lance, 2000) recommend that 
the partial invariance strategy should not be used when a large number of items are 
non-invariant. In addition, partial invariance evaluation is in fact exploratory in 
nature, and this may be a problem when the purpose is to confirm a hypothetical 
measurement model (Brown, 2006).  

 
4.5.3 Associations with health 

The pattern of correlations to various health variables in the present study is quite 
similar to that found in the original QPSNordic validation, although more scales show 
stronger correlations in our study.  
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4.6 THE PROBLEM OF JOB DEMANDS 

“Job demands” is a pivotal concept in most models of work stress, and thus a 
central facet of instruments for assessing psychosocial work factors. The 
assessment of job demands is, however, far from unproblematic. Demand scales 
are often afflicted with psychometric problems (e.g., lower reliability as assessed 
by the Cronbach’s alpha (Karasek et al., 1998)) and their correlation with various 
health measures is often disappointingly low (Ahola et al., 2006; Bongers et al., 
2006).  
 
The psychometric shortcomings demonstrated in our validation of the QPSNordic 
were concentrated to the task module of the instrument, and in line with the results 
in other studies, the demand scales were the source of most of the problems. Two 
of the three QPSNordic scales measuring demands had a Cronbach’s alpa value 
below the recommended 0.70, and the measurement model for the task module 
showed poorer fit. Because of the low psychometric quality of the demand scales, 
it would have been improper to include them in the MI analysis.  
 
Several reasons for the psychometric problems in the assessment of demands at 
work have been discussed, e.g.,  
 

• different types of demands are lumped together but should be divided into 
several separate groups of demands (Kristensen et al., 2004) 

• actual work demands may vary relatively rapidly across individuals and 
time in the same workplace 

• workers obviously differ in their perception of whether a given task is 
overly demanding or merely a welcome challenge (Steenland, Johnson, & 
Nowlin, 1997) 

• models that relate job variables with employee wellbeing differ, but they 
assume a linear relationship (de Jonge & Schaufeli, 1998).  

 
Different solutions have also been suggested:  

• measurement of demands should be tailored to the specific 
occupation/workplace (de Croon et al., 2005; Kasl, 1996; van der Doef & 
Maes, 1999). This means, however, that the mean level of job stress cannot 
be compared over different occupations (Landsbergis et al., 2000). 

• Dewe (Dewe, 1991) argues that there is a need to use rating scales that 
quantify demands more precisely, e.g. by rating each potential stressor for 
duration, frequency, and level of demand associated with it. This approach 
is somewhat similar to our experimental work with separate ratings of 
“satisfaction” with different items in the QPSNordic. 

• rather than attempting to assess the actual work situation as “objectively” 
as possible, some authors have suggested that the discrepancy (or the 
congruence) between the actual situation and the desired or optimal 
situation should be measured (Tisak & Smith, 1994). 
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The conceptualization of job demands in the QPSNordic is multidimensional, in 
order to capture the different types of demands on the worker (quantitative, 
decision and learning demands, respectively). The main principle for selecting 
items for the QPSNordic was relevance and importance for work, health and well-
being.  
 
Research in social psychology suggests that it is the individual’s perception of a 
situation, rather than its “objective” characteristics, that is of importance for the 
outcome. This theoretical position is described in a report reviewing psychological 
and social factors selected for coverage in the QPSNordic (Lindström et al., 1997). 
Lindström cites, inter al., Payne’s recommendation (Payne 1988) to distinguish 
between events and their meaning, and to reserve the demand concept for 
description of how events are appraised. Dewe (Dewe, 1991) has studied this 
question empirically, and indeed found that the amount of variance explained 
increased when additional aspects such as frequency, duration and level of each 
demand item were measured. 
 
Karasek, on the other hand, in his discussion of the construction of the Job Content 
Questionnaire (JCQ) (Karasek et al., 1998), mentions that an important goal was to 
construct “objective” items, in order to minimize the self-reflexive component – to 
report, not to evaluate. But he admits that self-reflexive judgments remain in the 
demand questions (Karasek et al., 1998).  
 
Items used in the QPSNordic demand scales (see item wordings in the Appendix, 
Table A1) and the response alternatives are similar to those in other instruments, as 
discussed for instance by Kristensen (Kristensen et al., 2004), and, maybe as a 
consequence, the basic psychometric properties of the scales are still problematic. 
 
Two experimental studies were conducted in the present work to investigate if 
alternative response formats to job demand questions could remedy the problems 
with the operationalization of job demands. The results indicate that a response 
alternative that more clearly tapped the employee’s experience of the demands, in 
comparison to the original response format, had better internal consistency 
(Chronbach’s alpha) and stronger association with self rated health.  
 
The response alternative “satisfaction” was used in a subsequent study, based on 
Locke’s theoretical assumption that “satisfaction” would reflect both the 
discrepancy between what one has and what one wants, and the perceived 
importance of the job facet in question (Locke, 1969). Locke’s value theory of 
satisfaction has received empirical support. Discrepancies between what is desired 
and received are dissatisfying only if the job facet is important to the individual 
(McFarlin, Coster, Rice, & Cooper, 1995; McFarlin & Rice, 1992; Rice, Markus, 
Moyer, & Mcfarlin, 1991; Staples & Higgins, 1998). 
 
Using this response alternative, some of the variability in the perception of job 
demands is likely to be reduced. In the multiple regression analysis of “demands”, 
the health correlations appeared to be almost exclusively accounted for by the 
“satisfaction” response alternative, compared to the original response alternative. 
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This result could not be extended to the other work characteristics included in the 
analysis (“leadership”, “control” and “support”), where an alternative response 
format did not contribute with any unique information above that of the original 
format. There is probably less variability between people in their appreciation of 
the components of for example good leadership. Few of us would be “very 
satisfied” with unfair treatment from our immediate superiors.  
 
But the better results obtained with the “satisfaction” response alternative could 
also be due to a common underlying dimension of a general tendency to be 
satisfied. Assessing satisfaction with job facets, as in present studies, rather than 
global satisfaction, may reduce but not eliminate this problem (Oshagbemi, 1999). 
The shared variance between, e.g., demand satisfaction and leadership satisfaction 
was low (less than 10% study III). The finding that the satisfaction format did not 
add any explanatory value over that of the original format on the non “demand” 
work variables (study IV) suggests that the contribution of a personality dimension 
(general tendency to be satisfied) might be quite small. The relative stability we 
found for the “satisfaction” format in the test-retest experiment over 14 days in 
study IV also suggests that affect fluctuations were not more important for the 
“satisfaction” format than for the original response format.  
 
In order to further evaluate how respondents react to a questionnaire with two 
different response formats to an item, a “think aloud” interview study was 
performed (Collins, 2003). Seven persons, six women and one man (3 teachers, 2 
nurses, 1 assistant nurse, 1 service staff) were given a questionnaire containing a 
selection of QPSNordic items with the two response alternatives used in Paper IV 
(group B). The test leader observed the respondents during their answering of the 
questionnaire, and asked complementary questions regarding e.g., test layout, 
response formats and item wording. None of the respondents had any difficulties in 
using the two response formats, and one of them experienced the procedure as 
positive, “like two sides of the same thing”.  
 
The small sample size in Study III and IV and the professionally homogenous 
character of the test groups may limit generalisability. However, the findings 
suggest that the satisfaction response format may have advantages for assessment 
of job demands when associations with health are in focus, as they often are in real 
life assessment of psychosocial factors at work. 
 
 It is not recommended, however, that assessment of “satisfaction” should replace 
the original format which attempts to assess demands on a quantitative basis. The 
best foundation for a successful workplace intervention is probably a combination 
of the two approaches. Even if the individual’s perception of the situation, 
reflected in the satisfaction score, is what counts for the development of ill health, 
intervention needs to be directed at the situation in the workplace, rather than at the 
individual’s perception (Frese & Zapf, 1999). Both types of assessments are 
valuable. Since the addition of the satisfaction response format did not appear to 
influence ratings on the original format, stability or dropout rate negatively, it 
seems to be perfectly feasible to combine both response formats in the same 
questionnaire. 
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5 THESIS SUMMARY 
A detailed review of psychological hazard measures by Rick et al (Rick et al., 2001) 
found little sound evidence to support the reliability and validity of the measures 
examined. Only a few comprehensive measures were identified as having sufficient 
information to provide detailed psychometric evaluation. One of the most significant 
findings was that they found very little evidence about predictive validity for the 
reviewed instruments. The QPSNordic was not included in the review by Rick et al (Rick 
et al., 2001). 
 
In a recent review of available instruments for measurement of psychosocial factors in 
the work environment, Tabanelli and co workers (Tabanelli et al., 2008) identified 33 
instruments, 26 of them were questionnaires. The QPSNordic was included among these. 
Instruments constructed for use in specific occupations, and instruments focusing on 
one or two factors were not included. The review was purely descriptive, and 
information about psychometric properties e.g., reliability and validity for the 
instruments was not given.  
 
From the 26 questionnaires, three instruments developed after 2000 and thus not 
included in the review by Rick et al were selected here (the QPSNordic included among 
those) for closer study. The Medline and PsycInfo databases were searched for 
psychometric information on these three questionnaires. The instruments were:  
 

1. The Copenhagen Psychosocial Questionnaire (COPSOQ) (Kristensen et al., 
2005). Information about psychometric properties was derived from three 
published studies (Aust, Rugulies, Skakon, Scherzer, & Jensen, 2007; Ghaddar, 
Mateo, & Sanchez, 2008; Kristensen et al., 2005).  

 
2. The HSE Management Standards (MS) Indicator Tool. Information about 

psychometric properties was derived from a validation study (Edwards et al., 
2008) and from a paper describing the development of the instrument (Cousins 
et al., 2004; Mackay, Cousins, Kelly, Lee, & McCaig, 2004). 

 
3. The General Nordic Questionnaire (QPSNordic) for Psychological and Social 

Factors at Work (Dallner et al., 2000). Information about psychometric 
properties were taken from the initial validation of (Dallner et al., 2000), and 
the current studies. 

 
Among these recent scales, the measurement model has been confirmed in a CFA for 
the HSE-MS and for the QPSNordic. A different strategy has been used for validation of 
the COPSOQ, where the ability of its scales to identify theoretically predicted 
differences between occupations has been successfully tested.  
 
Both the COPSOQ and the QPSNordic encountered reliability problems with job demand 
scales. The HSE-MS job demand scale functioned better, possibly due to the fact that 
the items were formulated to tap the workers’ evaluation of the strain quality of 
demands, rather than trying to assess them “objectively” (e.g., “I am pressured to work 
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long hours” in the HSE-MS, compared to “Do you have to work overtime?” in the 
QPSNordic., or “I have unrealistic time pressures” in the HSE-MS, vs. “Is it necessary to 
work at a rapid pace?” in the QPSNordic). Thus, the HSE-MS includes value aspects such 
as dissatisfaction, an approach that is somewhat similar to our use of a “satisfaction” 
response alternative.  
 
QPSNordic is the only one of the instruments (so far) where an MI analysis has been 
reported. Concurrent correlations with health measures have been demonstrated for the 
COPSOQ and for the QPSNordic. We have not been able to find published reports of 
associations with future health problem for any other scale than the QPSNordic. 
 
The QPSNordic thus emerges as a useful instrument for research as well as for real life 
workplace investigations, but it has some shortcomings that it shares with other similar 
instruments. Most important of these is the problem with conceptualization and/or 
operationalization of job demands. The solution tested in the experimental part of this 
work apparently improves the situation, but needs to be evaluated in large scale studies.  
 
For the further validation of the QPSNordic, specific theories are needed to 
formulate hypotheses which can be tested in more focused designs, where 
specific scales are selected in order to test the relative importance of scales in 
predicting certain criteria. Such studies should be strictly guided by theory. The 
limitation of the strategy used in the current studies must be kept in mind when 
interpreting the associations of a scale with outcomes. Evidence for the 
discriminative capacity of individual scales thus remains to be gathered and 
assessed. 

 

A strength of the QPSNordic is that most of its scales could be used over different 
professions, which suggests that meaningful comparisons between professional groups 
can be performed. The main strength of the instrument is, however, that it can fulfill its 
original aim of being able to predict future health, insofar that it has predictive ability 
for long-term registered sick-leave. 
 
Finding adequate information in the literature on the psychometric properties of an 
instrument of this type is not easy. Such information should be made more widely 
available to potential users of the instrument. Obviously, the psychometric 
requirements will vary with the type of research or practice questions an instrument 
will be used for. Unless comparisons between professions will be made, for instance, 
measurement invariance over professions will not be necessary. But considering the 
expense and the possible repercussions in terms of workplace interventions, it seems 
essential to use only instruments with the best possible psychometric quality.  
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Appendix. Table. A1. The task module of QPSNordic : Item wordings and factor loadings. 
 

Scale 
Item  

Item wording Factor 
loadings 
Kalmar 

Factor 
loadings 

AHA 

Factor 
loadings 

MI 

Quantitative demands     

Q12 Is your work load irregular so that the work piles up? .729 .675 .687 

Q13 Do you have to work overtime? .603 .515 .494 

Q14 Is it necessary to work at a rapid pace? .739 .723 .761 

Q15 Do you have too much to do? .842 .826 .831 

Decision demands     

Q17 Does your work require quick decisions? .772 .783 .825 

Q19 Does your work require maximum attention? .511 .432 .584 

Q22 Does your work require complex decisions? .817 .833 .814 

Learning demands     

Q18 Are your tasks too difficult for you? .454 .505 .382 

Q25 Do you perform tasks for which you need more training? .401 .657 .455 

Q29 Does your job require that you acquire new knowledge and new skills? .714 .778 .860 

Role clarity     

Q38 Have clear, planned goals and objectives been defined for you? .740 .682 .691 

Q39 Do you know what your responsibilities are? .915 929 .914 

Q40 Do you know exactly what is expected of you at work? .855 .736 .838 

 



Appendix. Table. A1. Continued. 
 

Scale 
Item  

Item wording Factor 
loadings 
Kalmar 

Factor 
loadings 

AHA 

Factor 
loadings 

MI 

Role conflict     

Q41 Do you have to do things that you feel should be done differently? .596 .601 .594 

Q42 Are you given assignments without adequate resources to complete 
them? 

.815 .794 .818 

Q43 Do you receive incompatible requests from two or more people?  .805 .714 .776 

Positive challenge at work     

Q26 Are your skills and knowledge useful in your work? .601 .648 .711 

Q27 Is your work challenging in a positive way? .836 .868 .879 

Q28 Do you consider your work meaningful? .825 .807 .853 

Control of decision     

Q45 If there are alternative methods for doing your work, can you choose 
which method to use? 

.577 .461 .417 

Q46 Can you influence the amount of work assigned to you? .496 .458 .501 

Q51 Can you influence decisions concerning the persons you will need to 
collaborate with? 

.616 .759 .771 

Q53 Can you influence decisions that are important for your work? .807 .911 .927 

Control of work pacing*     

Q47 Can you set your own work pace?    

Q48 Can you decide yourself when to you are going to take a break?    

Q49 Can you decide the length of your break?    

Q50 Can you set your own working hours (flex time)?    



Appendix. Table. A1. Continued. 
 

Scale 
Item  

Item wording Factor 
loadings 
Kalmar 

Factor 
loadings 

AHA 

Factor 
loadings 

MI 

Predictability during the next 
month 

    

Q54 Do you know in advance what kind of tasks to expect a month from now? .590 .835 .882 

Q55 Do you know in advance who will be your coworkers a month from now? .837 .548 .434 

Q56 Do you know in advance who will be your superior a month from now? .601 .344 .390 
* The scale not included in the analysis since the assumption of bivariate normality did not hold. 



Appendix. Table A2. The organizational module of QPSNordic : Item wordings and factor loadings.  
 

Scale 
Item  

Item wording Factor 
loadings 
Kalmar 

Factor 
loadings 

AHA 

Factor 
loadings 

MI 

Support from superior     

Q73 If needed, can you get support and help with your work from your 
immediate superior? 

.909 .886 .892 

Q75 If needed, is your immediate willing to listen to your task related 
problems? 

.927 .885 .910 

Q78 Are your work achievements appreciated by our immediate superior? .759 .682 .714 

Support from coworkers     

Q72 If needed, can you get support and help with your work from your 
coworkers? 

.869 .856 .866 

Q74 If needed, are your coworkers willing to listen to your work related 
problems? 

.921 .873 .885 

Support from friends and 
relatives 

    

Q76 If needed, can you talk with your friends about your work-related 
problems? 

.639 .598 .611 

Q77 If needed, can you talk with your spouse ore any other close person about 
your work related problems? 

.896 .916 .908 

Q80 Do you feel that your friends/family can be relied for support when things 
get tough at work? 

.832 .821 .811 

 



Appendix. Table A2. Continued. 
 

Scale 
Item  

Item wording Factor 
loadings 
Kalmar 

Factor 
loadings 

AHA 

Factor 
loadings 

MI 

Empowering leadership     

Q84 Does your immediate superior encourage you to participate in importance 
decisions? 

.864 .829 .842 

Q85 Does your immediate superior encourage you to speak up, when you have 
different opinions? 

.866 .840 .847 

Q86 Does your immediate superior help you develop your skills?  .832 .833 .832 

Fair leadership     

Q89 Does your immediate superior distribute the work fairly and impartially? .844 .800 .838 

Q90 Does your immediate superior treat the workers fairly and equally? .909 .858 .893 

Q91 Is the relationship between you and your immediate superior a source of 
stress to you? 

-.663 -.549 -.574 

Social climate     

Q93 What is the climate like in your work unit? -  Encouraging and supportive? .860 .794 .826 

Q94 What is the climate like in your work unit? – Distrustful and suspicious? -.697 -.579 -.614 

Q95 What is the climate like in your work unit? – Relaxed and comfortable? .846 .724 .761 

Innovative climate     

Q97 Do the workers take initiatives at your workplace? .627 .588 .611 

Q98 Are workers encouraged to think of ways to do things better at your 
workplace? 

.733 .632 .655 

Q99 Is there sufficient communication in your department? .711 .711 .710 

 



Appendix. Table A2. Continued. 
 

Scale 
Item  

Item wording Factor 
loadings 
Kalmar 

Factor 
loadings 

AHA 

Factor 
loadings 

MI 

Inequality     

Q100 Have you noticed any inequalities in how men and women are treated at 
your workplace? 

.729 .732 .722 

Q101 Have you noticed any inequalities in how older and younger employees 
are treated at your workplace? 

.891 .861 .876 

Human resource primacy     

Q102 At your organization are you rewarded (money, encouragement) for a job 
well done? 

.650 .534 .564 

Q103 Are workers well taken care of in your organization? .855 .863 .859 

Q104 To what extent is the management of your organization interested in 
health and well-being of the personal?  

.797 .731 .758 

 



 
 
 
Appendix. Table A3. The individual module of QPSNordic : Item wordings and factor loadings.  
 

Scale 
Item  

Item wording Factor 
loadings 
Kalmar 

Factor 
loadings 

AHA 

Factor 
loadings 

MI 

Predictability of next two years*     

Q60 
 

Do you know what required in order for you to get a job that you consider 
attractive in 2 years? 

 .897  

Q61 Do you know what has to be learned and which new skills have to be 
acquired in order for you to maintain a job that you consider attractive in 2 
years? 

 .920  

Preference for challenge     

Q63 Do you prefer the challenge presented by taking on new works task often? .772 .881 .821 

Q64 Do you prefer the challenge presented by working with new 
coworkers/colleagues? 

.804 .761 .803 

Q65 Do you prefer the challenge presented by working in different places? .707 .742 .743 

Mastery of work     

Q66 Are you content with the quality of the work you do? .790 .788 .828 

Q67 Are you content with the amount of work that you get done? .799 .849 .806 

Q68 Are you content with your ability to solve problems at work? .721 .681 .736 

Q69 Are you content with your ability to maintain a good relationship with 
your coworkers at work? 

.504 .591 .579 

 



Appendix. Table A3.Continued.  
 

Scale 
Item  

Item wording Factor 
loadings 
Kalmar 

Factor 
loadings 

AHA 

Factor 
loadings 

MI 

Commitment     

Q109 To my friends I praise this organization a great place to work. .791 .735 .739 

Q110 My values are similar to the organization’s values. .838 .842 .857 

Q111 This organization really inspires  me to give my very best job 
performance. 

.812 .803 .803 

Intrinsic motivation to work     

 How important are the following considerations in relation to your ideal 
job 

   

Q117 - To develop my own personality .578 .609 .628 

Q120 - To get a sense of accomplishing something worthwhile .792 .765 .791 

Q123 - To get able to put my imagination and creativity to good use at 
work 

.707 .764 .753 

Extrinsic motivation to work     

 How important are the following considerations in relation to your ideal 
job 

   

Q119 - To have a peaceful and orderly job .739 .746 .752 

Q121 - That the work is secure and provides regular income .807 .765 .769 

Q122 - To have  safe and healthy physical work environment .804 .759 .771 
* The scale not included in the analysis since the assumption of bivariate normality did not hold. 
 



Appendix Table A4.Descriptive statistics for the QPSNordic scales in the Kalmar and AHA 
sample. 

 Descriptive statistics 
Kalmar sample 

Descriptive statistics 
AHA sample 

Module 
Scale  

 Number 
of items 
in scales

Highest 
dropout 
single 

item (%)

Mean SD Highest 
dropout 
single 

item (%) 

Mean SD 

Task        

Quantitative demands 4 4.3 3.06 .78 1.2 2.69 .78 

Decision demands 3 3.8 3.63 .77 1.3 3.1 .83 

Learning demands 3 3.4 2.64 .64 1.0 2.33 .72 

Role clarity 3 6.7 4.30 .71 1.1 4.37 1.00 

Role conflict 3 5.9 2.26 .76 .7 2.12 .73 

Positive challenge at work 3 3.2 4.24 .63 1.1 3.48 .92 

Control of decision  4 5.3 2.83 .76 1.5 2.71 .81 

Control of work pacing 4 5.5 2.99 .98 2.0 3.06 1.10 

Predictability next month  3 4.0 4.30 .76 .8 4.14 .87 

Organizational        

Support from superior 3 4.5 3.42 1.03 .8 3.43 .93 

Support from coworkers 2 4.3 3.97 .87 .6 3.96 .86 

Support from friends & relatives 3 3.7 3.79 .97 .8 3.73 .96 

Empowering leadership 3 6.1 2.95 1.04 .9 2.74 1.00 

Fair leadership 3 7.3 3.82 .88 1.2 3.84 .84 

Social climate 3 5.7 3.66 .82 1.1 3.51 .76 

Innovative climate 3 4.2 3.57 .71 .8 3.59 .71 

Inequality 2 5.7 1.69 .82 1.2 1.74 .80 

Human resource primacy 3 4.4 2.80 .88 1.1 2.88 .83 

Perception of group work  **       

Individual        

Predictability next two years  2 5.7 2.90 1.16 .7 2.68 1.10 

Preference for challenge  3 4.5 3.34 .81 .8 3.35 .91 

Mastery of work  4 5.9 4.05 .52 .9 4.14 .57 

Interact work & private life  2.9      

Work centrality **       

Commitment  3 6.8 3.22 .84 1.1 3.38 .78 

Intrinsic motivation to work 3 4.2 3.84 .60 1.2 3.49 .70 

Extrinsic motivation to work 3 4.6 3.88 .68 .9 3.91 .65 



Appendix Table A5. Correlations among the QPSNordicscales in 3976 Swedish county council employees. 
 

Module 

QPSNordicscale 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

Ta  sk                        

1. Quantitative 
demands 

                       

2. Decision 
demands 

.  43

32 40

                      

3. Learning 
demands 

.  .                       

4. Role clarity -.14 .02 -.22                     

5. Role conflict .44 .31 .37 -.34                    

6. Positive 
challenge 

.14 .40 .21 .28 -.10                   

7. Control of 
decision 

-.12 .00 .05 .08 -.19 .28                  

8. Control of 
work pacing 

-.19 -.17 -.02 -.01 -.17 .07 .56                 

9. Predictability, 
month 

-.07 -.12 -.08 .16 -.21 .08 .22 .22                

 



Appendix Table A5. Continued. 
 

Module 

QPSNordicscale 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

Organizatio  nal                        

10. Support from 
superior 

-.15 .00 -.01 .28 -.28 .26 .31 .17 .17               

11. Support from 
coworkers 

-.21 .00 -.05 .25 -.31 .24 .19 .10 .13 .52              

12. Support from 
friends 

-.05 -.02 -.04 .10 -.12 .11 .13 .08 .11 .18 .23             

13. Empowering 
leadership 

.00 .10 .10 .19 -.12 .30 .38 .18 .16 .70 .30 .14            

14. Fair 
leadership 

-.17 -.03 -.05 .27 -.32 .25 .23 .13 .16 .70 .40 .11 .58           

15. Social 
climate 

-.13 .01 .01 .23 -.29 .32 .30 .18 .23 .51 .50 .15 .46 .53          

16. Innovative 
climate 

-.05 .07 .05 .24 -.22 .33 .37 .22 .19 .47 .43 .13 .52 .47 .60         

17. Inequality .14 .13 .12 -.16 .28 -.12 -.15 -.12 -.18 -.28 -.22 -.09 -.24 -.36 -.38 -.31        

18. Human 
resource primacy 

-.10 -.01 .05 .20 -.23 .26 .36 .22 .18 .59 .33 .13 .58 .53 .55 .57 -.31       

 



Appendix Table A5. Continued. 
 

Module 

QPSNordicscale 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

Individ  ual                        

19. 
Predictability, 2 
years 

.10 .21 .12 .10 -.01 .26 .30 .12 .12 .20 .09 .10 .28 .17 .18 .22 -.03 .24      

20. Preference 
for challenge 

.07 .11 .07 -.02 .07 .12 .14 .08 -.07 .01 -.04 .08 .08 -.02 -.03 .03 .04 .05 .19     

21. Mastery of 
work 

-.16 .05 -.22 .34 -.31 .28 .14 .07 .12 .23 .30 .19 .15 .22 .25 .21 -.14 .17 .08 .11    

22. Commitment -.10 -.01 -.01 .24 -.27 .30 .30 .16 .13 .40 .24 .11 .39 .37 .40 .42 -.23 .53 .18 .07 .19   

23. Intrinsic 
work motivation  

.19 .26 .16 .01 .10 .28 .18 .05 .00 .06 .06 05 .14 .01 .06 .15 .02 .10 .19 .28 .11 .13  

24. Extrinsic 
work motivation 

-.05 -.01 -.05 .15 -.07 .00 -.11 -.08 .01 .04 .12 .04 -.02 .03 .00 .01 -.03 -.03 -.13 -.10 .11 .02 .32 

 
Correlation >0.033; p<0.05 
Ccorrelation >0.045; p<0.01



Appendix Table A6. Correlations among the QPSNordicscales in 2850 Swedish private industrial employees. 
 

Module 

QPSNordicscale 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

Ta  sk                        

1. Quantitative 
demands 

                       

2. Decision 
demands 

.  45

33 46

                      

3. Learning 
demands 

.  .                       

4. Role clarity -.13 .04 -.14                     

5. Role conflict .47 .29 .34 -.27                    

6. Positive 
challenge 

.18 .49 .42 .19 -.01                   

7. Control of 
decision 

.12 .24 .21 .08 -.02 .48                  

8. Control of 
work pacing 

.01 .09 .11 .01 -.12 .35 .58                 

9. Predictability, 
month 

-.09 -.04 -.11 .24 -.23 .08 .14 .12                

 



Appendix Table A6. Continued. 
 

Module 

QPSNordicscale 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

Organizatio  nal                        

10. Support from 
superior 

-.13 .03 -.03 .31 -.30 .30 .30 .19 .21               

11. Support from 
coworkers 

-.21 .01 -.01 .27 -.26 .20 .18 .10 .16 .51              

12. Support from 
friends 

-.10 .01 -.05 .22 -.14 .15 .16 .07 .16 .31 .37             

13. Empowering 
leadership 

.08 .21 .16 .17 -.08 .34 .44 .25 .15 .63 .23 .22            

14. Fair 
leadership 

-.22 -.05 -.10 .29 -.43 .19 .21 .13 .22 .66 .36 .22 .46           

15. Social 
climate 

-.22 .01 -.02 .25 -.37 .30 .24 .22 .20 .51 .47 .27 .41 .56          

16. Innovative 
climate 

-.05 .13 .08 .28 -.21 .38 .33 .23 .21 .44 .41 .26 .41 .43 .53         

17. Inequality .15 .04 .09 -.18 .31 -.11 -.08 -.08 -.12 -.24 -.27 -.15 -.16 -.35 -.34 -.25        

18. Human 
resource primacy 

-.15 .01 -.01 .23 -.31 .31 .26 .16 .17 .56 .34 .23 .46 .51 .51 .48 -.22       

 



Appendix Table A6. Continued. 
 

Module 

QPSNordicscale 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

Individ  ual                        

19. 
Predictability, 2 
years 

.09 .19 .16 .11 -.02 .32 .31 .17 .13 .21 .12 .13 .36 .17 .17 .21 -.05 .24      

20. Preference 
for challenge 

.14 .15 .12 .03 .13 .17 .18 .03 .01 .11 .06 .14 .25 .04 .06 .11 .02 .10 .26     

21. Mastery of 
work 

-.10 .05 -.18 .34 -.24 .27 .14 .10 .17 .28 .34 .25 .15 .26 .30 .28 -.21 .20 .07 .10    

22. Commitment -.06 .15 .07 .23 -.26 .43 .29 .24 .13 .40 .22 .19 .38 .33 .39 .36 -.18 .53 .21 .11    

23. Intrinsic 
work motivation  

.16 .24 .18 .02 .12 .29 .23 .14 .03 .10 .02 .15 .22 .04 .02 .12 .01 .11 .20 .35 .10 .21  

24. Extrinsic 
work motivation 

-.11 .00 -.04 .17 -.04 .01 -.07 -.08 .02 .06 .14 .11 -.06 .04 .03 .10 -.07 .04 -.08 -.09 .18 .06 .30 

 
Correlation >0.033; p<0.05 
Correlation >0.045; p<0.01 



Appendix Table A7. Single group CFA conducted for each content area separate for each (randomly drown 500) occupational group 
included in the measurement invariance analysis. 
 

Content area Group n Scales df χ2 SRMR RMSEA (90%C.I.) NNFI CFI 

Job demands 1 482 3 32 147.41 .074 .087(.073-.101) .93 .95 

 2 479 3 32 223.67 .113 .112(.098-.126) .88 .96 

 3 482 3 32 102.08 .064 .066(.053-.082) .96 .97 

 4 494 3 32 99.62 .070 .066(.051-.080) .95 .97 

 5ssk 481 3 32 153.95 .077 .089(.075-.103) .93 .95 

 6usk 461 3 32 140.52 .079 .086(.072-.101) .91 .94 

Role expectations 1 494 2 8 15.69 .042 .044(.005-.076) .99 1.00 

 2 490 2 8 5.08 .024 .000(.000-.038) 1.00 1.00 

 3 489 2 8 7.27 .029 .019(.000-.059) 1.00 1.00 

 4 497 2 8 13.12 .036 .036(.000-.070) .99 1.00 

 5ssk 462 2 8 23.09 .052 .064(.034-.095) .97 .99 

 6usk 452 2 8 6.06 .035 .000(.000-.456) 1.00 1.00 

Control at work* 1 484 2 13 32.37 .048 .056(.032-.080) .97 .98 

 2 480 2 13 29.24 .036 .051(.026-.076) .98 .99 

 3 476 2 13 20.56 .037 .035(.000-.062) .99 .99 

 4 492 2 13 53.64 .066 .080(.058-.103) .96 .98 

 5ssk 479 2 13 56.87 .083 .0840(.062-.107) .92 .95 

 6usk 462 2 13 39.57 .065 .067(.025-.107) .96 .97 

Predictability at work** 5ssk 485 2 8 7.44 .039 .000(.000-.051) 1.00 1.00 

 6usk 469 2 8 19.71 .042 .012(.000-.057) .99 1.00 
 



Appendix Table A7. Continued. 
 

Content area Group n Scales df χ2 SRMR RMSEA (90%C.I.) NNFI CFI 

Mastery at work 1 492 1 2 10.11 .042 .091(.041-.150) .98 .99 

 2 493 1 2 9.36 .035 .087(.037-.146) .98 .99 

 3 491 1 2 5.45 .028 .059(.000-.122) .99 . 1.00 

 4 498 1 2 9.66 .043 .088(.038-.147) .98 .99 

 5ssk 470 1 2 7.65 .038 .078(.025-.139) .98 .99 

 6usk 458 1 2 2.91 .027 .032(.000-.104) 1.00 1.00 

Social interactions 1 492 3 17 66.83 .052 .077(.058-.097) .97 .98 

 2 492 3 17 94.24 .074 .096(.078-.116) .96 .98 

 3 487 3 17 94.19 .077 .097(.078-.116) .95 .97 

 4 495 3 17 143.03 .084 .123(.010-.141) .93 .96 

 5ssk 484 3 17 66.46 .043 .078(.059-.098) .96 .98 

 6usk 473 3 17 70.40 .062 .082(.062-.102) .97 .98 

Leadership 1 488 2 8 17.67 .039 .050(.017-.082) .99 .99 

 2 487 2 8 31.53 .058 .078(.051-.011) .98 .99 

 3 487 2 8 28.64 .045 .073(.045-.103) .97 .99 

 4 493 2 8 37.66 .047 .087(.060-.116) .97 .99 

 5ssk 475 2 8 26.90 .037 .071(.042-.101) .99 .99 

 6usk 449 2 8 26.12 .041 .071(.042-.102) .98 .99 
 



Appendix Table A7. Continued. 
 

Content area Group n Scales df χ2 SRMR RMSEA (90%C.I.) NNFI CFI 

Organizational culture and climate 1 484 4 38 87.20 .050 .052(.038-.066) .98 .99 

 2 487 4 38 77.85 .049 .047(.032-.061) .98 .99 

 3 484 4 38 106.63 .053 .061(.048-.075) .97 .98 

 4 490 4 38 101.04 .052 .058(.045-.072) .97 .98 

 5ssk 470 4 38 109.25 .049 .063(.050-.077) .98 .98 

 6usk 455 4 38 129.07 .069 .073(.059-.087) .96 .98 

Commitment (and Preference for 
challenge)*** 

1 491 2 8 26.56 .037 .069(.041-.099) .97 .99 

 2 492 2 8 23.95 .039 .064(.035-.094) .98 .99 

 3 491 2 8 22.78 .040 .061(.033-.092) .98 .99 

 4 491 2 8 10.57 .037 .026(.000-.062) 1.00 1.00 

 5ssk 473 2 8 3.39 .018 .000(.000-.022) 1.01 1.00 

 6usk 455 2 8 12.74 .044 .036(.000-.072) .99 1.00 

Work motives 1 486 2 8 52.79 .073 .107(.081-.136) .94 .97 

 2 490 2 8 27.37 .052 .070(.043-.100) .98 .99 

 3 491 2 8 37.31 .065 .087(.060-.115) .96 .98 

 4 494 2 8 28.72 .064 .073(.045-.102) .96 .98 

 5ssk 481 2 8 22.57 .055 .062(.032-.092) .98 .99 

 6usk 469 2 8 26.09 .046 .070(.041-.100) .98 .99 

 
* The scale “control of pacing” not included since the assumption of bivariate normality did not hold 
** The scale “predictability of next two years” not included since the assumption of bivariate normality did not hold 
*** Two scales analyzed together, the scales consisted of to few items to be analyzed separately  



Appendix. Table A8. Estimated (error free and unbiased) latent mean differences, expressed as effect sizes in standard deviation units. 
 
 

Scale 
Group 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

Across all six grou  ps                    

Paper mill workers                      

Truck manufacture 
workers 

n.s. .28         .22 -.16 n.s. n.s. n.s. n.s. -.19   

Steel workers n.s. n.s.         -.22 -.15 n.s. -.30 n.s. n.s. n.s.   

White collar workers -.46 .51         .82 n.s. .24 .28 .23 .15 .43   

Registered nurses -.34 .70         .60 n.s. .44 n.s. .22 n.s. -.24   

Auxiliary nurses n.s. n.s.         .32 n.s. n.s. n.s. n.s. -.24 -.21   

Health care groups                    

Registered nurses     -.25 n.s. -.14 n.s. -.15 n.s.        n.s. -.35 

Auxiliary nurses                    

Industrial groups                    

Paper mill workers                      

Car manufacture 
workers 

  -.  46 .s. 31

ers 56 .s. .s.

n   .               

Steel work    -.  n   n               

White collar workers   .72 .86  .55              

 
Abbreviations: n.s.=non significant estimate; 
 
1. Role clarity 6.  Preference for challenge 11. Empowering leadership 16. Human resource primacy 
2. Role conflict 7.  Perception of mastery 12. Fair leadership 17. Commitment to organization 
3. Positive challenge at work 8.  Support from superior 13. Social climate 18. Intrinsic work motives 
4. Control of decision 9.  Support from coworkers 14. Innovative climate 19. Extrinsic work motives 
5. Predictability next month 10.Support from friends 15. Inequality  
 



Appendix. Table A9 Response alternatives used in the second experimental study Paper III. 
 

Testalternativ Fråga Instruktion 
Svarsformat 

Som du har det idag QPSNordic  Kräver ditt arbete snabba beslut? 
 mycket sällan 

eller aldrig 
ganska sällan ibland Ganska ofta Mycket ofta 

eller alltid 

Hur tillfredsställd är du med nuläget? Satisfaction  
 

Kräver ditt arbete snabba beslut? 

mycket 
otillfredsställd 

ganska 
otillfredsställd 

varken 
otillfredsställd 

eller 
tillfredsställd 

ganska 
tillfredsställd 

mycket 
tillfredsställd 

Som du har det idag 

mycket sällan 
eller aldrig 

ganska sällan ibland ganska ofta mycket ofta 
eller alltid 

Som du vill ha det 

Calculated 
difference 

Kräver ditt arbete snabba beslut? 

mycket sällan 
eller aldrig 

ganska sällan ibland ganska ofta mycket ofta 
eller alltid 

Hur stor tycker du skillnaden är mellan hur du har det och skulle vilja ha det? Self-rated 
difference  

Kräver ditt arbete snabba beslut? 

mycket stor 
skillnad 

ganska stor 
skillnad 

varken stor 
eller liten 
skillnad 

ganska liten 
skillnad 

mycket liten 
skillnad 

 



Appendix. Table 10. Response alternatives for group A and B in the second experimental study Paper IV. 
 

Testgrupp Fråga Instruktion 
Svarsformat 

Instruktion 
Svarsformat 

  Ingen instruktion  

Grupp A Kräver ditt arbete 
snabba beslut? 
 

mycket 
sällan eller 

aldrig 

ganska 
sällan 

ibland ganska 
ofta 

Mycket 
ofta eller 

alltid 

     

  Ingen instruktion Hur tillfredsställd är du med det? 

Grupp B Kräver ditt arbete 
snabba beslut? 
 

mycket 
sällan eller 

aldrig 

ganska 
sällan 

ibland ganska 
ofta 

Mycket 
ofta eller 

alltid 

mycket 
otillfreds-

ställd 

ganska 
otillfreds-

ställd 

varken 
otillfreds-

ställd 
eller 

tillfreds-
ställd 

ganska 
tillfreds-

ställd 

mycket 
tillfreds-

ställd 
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