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Do you think that your health or safety are at 
risk because of your work? A large European 
study on psychological and physical work 
demands 

FRANK ANDRIES, MICHJEL A. J. KOMPIERt 
and PETER G. W . SMULDERS 
TNO Prevention and H~th, Division of Work and Health, PO Box 2215, 2301 CE 
Leiden, The Netherlands 

Kqwords: P<rceived healrh risk ; Perceived safery risk ; Psychosocial work environment; Physical work 
ent1ironment; Cross-natiotttJI analysis. 

A secondary analysis was performed on a large scale cross-sectional survey (n = 12500) by the 
European Found•tion for tbe Improvement of Living and Working Conditions. The analysis 
investigates (1) 'strain ', i.e. whether or not employees in 12 European Union (EU) member states 
considered their health or sofety to be at risk because of tbeir work in relation to psychological 
demands, job control and social support, (2) the unique contribution of (a combination of) these job 
characteristics in explaining differences in health and safety risk (HSR), (3) the explanatory nlue of 
these job characteristics in comparison to physicaljob demands, and (4) the relative strength of these 
decerm.inancs in each of tbe 12 EU member states. Results show chat (1) psychological demands, job 
control and social support are all related to a perceived health and safety ri.<k in the work situation; 
(2) each of these characteristics has an unique contribution; (3) physial demands, when added co the 
model, are by far the most inAuencial determinant; and (4) in a cross-national comparison, physical 
demands arc found to be the most inAuential determinant of H SR in all EU member states. The 
importance of this study is its large scale and European character. An important limitation, however, 
relates to the operarionalizorion of the dependent variable . lt is c:oncl udcrl that high psychological 
demands p<r se constitute a risk of illness md injury from work. Tbe larger number of European 
employees who consider their health or sofety to be at risk because of their work. underlines the 
necessity of monitoring risk factors and risk groups and of prcvc:ntion, and also of adequate legislation 
with respect to working conditions. An important implication of this study is that one should be 
careful not to underestimate the impact of_traditional blue collar messors in working life in Europe. 

1. Introduction 

In 1991 a survey was carried out on the work environment in the twelve countries of the 

European Union (Paoli 1992). This study can be considered to be a first step towards more 

comprehensive and homogeneous data on working conditions in the EU . The present 

contribution is based on a secondary analysis of this large scale cross-sectional study. Its aim 

is to further investigate job characteristics and their unique or combined effects on a 

perceived health or safety risk(' strain') owing to the work situation. In addition , by means 

t Present address: Department of Work and Organizational Psychology, University of Nijmegcn, 
The N etberlands. 

0267-8373[96 112-00 t!:J !9% Taylor & ~1'2ncu Ltd 
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of a cross-national (' country by country ') comparison, information can be gathered about 
the stability of the results found in the overall European population. 

The theoretical framework of this contribution is an adaptation of the three-dimensional 
Demand-Control-Support model (DCS model ) of the psychosocial work environment 
(Karasek and Thc:ordl 1990, Johnson and Hall 1988). Their model-in fact an expanded 
version of the original Karasek model of 'job demands-job control' (DC model, Karasek 
1979)-is characterized by three main health risk dimensions in the work situation: 
psychological job demands, job control and work-related social support. Job demands 
include factors such as workload and work pace. Job control includes indicators of 
individual control over work pace, influence on decisions ('job decision latitude') and 
opportunities for learning and development of skills ('skill discretion'). Social support 
(emotional support, feedback. information and help; House 1981) relates co the relations 
with co-workers, supervisors, and subordinates. The DCS model predicts that negative 
outcomes (e.g. health complaints, exhaustion, depression, sickness, absenteeism, mortality) 
a.s well as positive outcomes (e .g. job satisfaction, work motivation, productivity) may 
result from a combination of the three dimensions mentioned above. More specifically, the 
model assumes two main hypotheses: (1 a) the combination ofhlgh psychological demands, 
low job control and low social support increases psychological and physical strain, and (1 b) 
jobs characterized by a combination of hlgh demands, high control and hlgh support 
increase well-being, learning and personal growth. According to hypothesis (2), job 
demands and job control combine interactively rather than additively in predicting health­
related outcomes. 

During the past decade the DCS model has been the subject of many studies, both multi­
occupation (epidemiological) studies and single-occupation studies. A few longitudinal 
studies (Parkes et al. 1994, De Jonge 1996) :md many cross-sectional studies have been 
carried out. Most of the studies carried out are reviewed by Ganster and Fusilier (1989), 
Karasek (1989), Karasek and Theorell (1990), Ganster and Schaubroeck (1991), Schnall et al. 

(1994), Kristensen (1995) and De Jonge (1996). From these studies several main 'critical, 
unresolved' issues emerge. Three of these will be studied in this contribution . The first two 
issues refer to the two main hypotheses of the DCS model. The thlrd issue relates to the 
in1erplay hetween the· Karasek-dimensions' and 'blue collar ' stressors. 

First, the overall support for the DC model and the DCS model is mixed. In general far 
more attention has been paid to investigating the above mentioned 'strain hypothesis' (1 a), 
when compared to the' learning hypothesis' (1 b).The early epidemiological studies on the 
DC model, mainly concentrating on this' strain hypothesis', provide more evidence for the 
model than does research at single-occupation level. In particular Johnson and co-workers 
have tested the DCS model extensively using large-scale, multi-occupation databases 
(Johnson 1986, Johnson and Hall 1988, 1994, Johnson et al. 1989). The evidence from 
these , and other single occupation studies is still inconclusive. 

Second, there is little evidence in support of the postulated interactions between job 
demands and job control (hypothesis 2). The predicted interaction effect is either not found 
or the amount of additional variance that is explained by the interaction term is very small 
(i.e. about 2-3 %) (De Rijk et al. 1996). Against this background the present study tests the 
two main hypotheses of the Karasek model on a large scale cross-sectional dataset. 

Compared to these two' classical' questions with respect to the DC and DCS models, the 
thlrd issue has until now received less attention in the scientific literature. The third point 
is that these models, essentially, focus on psychosocial job characteristics as determinants of 
ill health. This should not distract attention from the fact that 'blue collar' stressors, i.e. 
stressors that stern from the physical workload and physical work environment (e.g. noise 
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and working in painful positions) , are also important in predicting and explaining negative 
health outcomes (Kompier et al. 1990, Scheuch and Schreinicke 1989, Levi 1984, Cox 1993, 
Evans et al. 1994). In fact, putting the emphasis primarily on ·modern ' psychosocial factors 
might lead to an underestimation of the impact of traditional 'blue collar ' stressors. Since 
there still is a ·marked paucity of research on the interplay of physical and psychosocial 
work environment factors as they affect health' (Evans et al. 1994, p. 1, see also Ornstein 
1990, and Hedge 1989), the aim is to shed more light on the question of how physical and 
psychosocial elements of the work environment interrelate to affect health and well-being. 
As in the DCS model, there may be additive and interactive ('moderator' and 'mediator') 
relations (Evans et al. 1994). 

2. Questions 
Referring to these three central issues, the questions to be answered are: 

(1) Do employees with different jobs in terms of psychological demands, job control 
and social support also differ in 'strain' (i.e. whether or nor they consider their 
health or safety at risk because of their work)? 

(2) What is the separate--unique--contribution of psychological demands, job control 
and social support in explaining differences in 'strain', and in what way do these job 
characteristics possibly interact in their effect on ' strain'? 

(3) What is the contribution ofphysicaljob demands in explaining differences in risk 
of illness and injury from work in comparison to psychosocial job characteristics? 

Also the stability of these effects is examined by comparing the results found in the overall 
population for each separate member state: 

(4) What are the contributions of psychological demands, job control, social support 
and physical demands in explaining differences in ' strain' in each of the 12 EU 
member states? 

3. Methods 
3.1. Data wlla1ion 

The survey was carried out in 12 EU councries (Denmark, United Kingdom, Ireland, West 
and East Germany, Netherlands, Belgium, Luxembourg, France, Italy, Spain, Portugal and 
Greece) through direct face-to-face interviews in March/ April i 991. The questionnaire was 
developed by a group of experts from various countries and representatives of trade unions 
and employer organizations at EU level (Paoli 1992). The sample consists of some 12 500 
employees (approximately 1 OOO employees per country, except for Luxembourg with 500 
employees). West Germany and the former East Germany were treated as two countries, 
both with 1000 employees in the sample. The sample is representative of the EU work­
force distribution according to gender, age, occupation, sectors and company size (Paoli 
1992). For reasons of comparability 146 employees older than 65 years were excluded from 
analyses. Table 1 shows the distribution of gender, age, occupation, sectors and company 
size in this European sample. 

3.2. Operationalization of concepts 
3.2.1. Job characteristics: Scales were developed in order to operationalize psychological 
demands, job control and social support. Psychological demands include · working at a very 
hard speed' and 'working to tight deadlines'. Job control primarily relates t0 'decision 
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Table I. Characteristics of the sample (n = 12 655). 

Distrihution Distribution 
Characteristic (%) Characteristic (%) 

Gender Sutor 
Men 61 Agriculture 6 
Women 39 Energy 4 

Metal manufacture 8 
Age (years) Other manufacture 11 

15-24 15 Building 6 
25-49 66 Distribution 17 
;;;,: 50 19 Transport 6 

Banking and insurances 5 
Occupation Other services 37 

Farmer/fisherman 4 
Independent professional 3 Company size 
Owners of shops/small firms 12 Sole owner 16 
Employed professionals 4 1-4 employees 13 
General managemenc 5 5-9 employees 10 
Middle management 13 10-49 employees 23 
Other office employees 14 50-499 employees 23 
Non-office employees 14 ;;;,: 500 15 
Supervisors 14 
Skilled manual workers 2 
Other manual workers 10 

authority' (e.g. 'choose or change order of tasks or methods of work'). Social support has 
been operationalized mainly through social aspects (superiors, colleagues and information) 
as well as material aspects (machines, tools, furniture and premises). Questions concerning 
physical working conditions and physical workload ('traditional blue collar stressors ')were 
taken together into one sca le named 'physical demands' . Every employee was given a scale 
score summing up scores on each of the questions concerned. Reliability coefficients show 
a satisfying amount of internal consistency for all four scales (table 2). 

3.2.2. ' Strain ' : perception 4 a work-related health and safety risk: The dependent variable 
('s train') was operationalized as the positive answer to the single question: 'Do you think 
your health or safety is at risk because of your work? (for reasons of parsimonity: HSR). 
Unfortunately the present survey cannot provide a more extensively operationalized 
outcome variable (see also §5). 

3.2.3. Personal data: Age and gender of the employee were included as control variables. 
The newly constructed variables psychological demands, social support and physical 
demands were re-scaled into three levels (low, middle and high). The cut-off points were 
chosen to take into account the distribution of these variables in the sample (table 2); the 
three possible scores on job control (two dichotomous items) were labelled in the same way. 

The labelling was done according to generally acceptable meaning : a low score referred 
to the existence of a small amount (of demands, control or support) and a high score 
referred to a large amount of these job characteristics being present in the work situation. 
Correlations between job characteristics suggest that they can be interpreted as separate 
aspects of the work environment. Psychological demands and physical demands are more 
closely linked. 
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Table 2. Single questions and operationalizatiom of concepts with reliability coeflicients , 
minimun1 / maxin1urn scores and range. 

(1) Independent variablest 
(a) Psychological demands (a= .70): (1, all the time; 7, never): (range: 2-14) 

1. Does your work involve working at a very hard speed' 
2. Does your work involve working to right deadlines? 

(b) Job control (a= .76) : (! , yes; 2, no) : (range : 2-4) 
1. Do you have the possibility to choose or change your order of tasks or your methods 

of work ? 
2. Do you have the possibility to choose or change your speed or rate of work ? 

(c) Social supporr (a= .66) : (1, yes; 2, no) : (range: 5-10) 
1. In order to c:>rry out your work, do you have clear and adequate information? 
2. In order to carry our your work, do you have sufficient support from superiors or 

colleagues? 
3. In order to carry out your work, do you have sufficient trainjng and experience' 
4. In order to carry nut your work , do yo u have appropriate machines and tools ? 
5. In order to carry out your work , do you have appropriate premises and furniture? 

(d) Physical j ob demands (a= .80): (1, all the rime ; 7, never) : (range: 7-49) 
1. When at work, are you exposed co noise so loud that you would have to raise your 

voice to talk to people ? 
2. When at work , arc you exposed co breathing vapours, fumes, dust or dangerous 

substances ? 
3. When at work, are you exposed to handling and/ or toucrung dangerous substances 

or materials? 
4. When at work , are you exposed to bad weather conditions such as rain, wind, snow? 
5. When at work, are you exposed to heat or cold either indoor or outdoor? 
6. Does your work involve painful or tiring positions ' 
7. Docs your work involve carrying or moving heavy loads? 

(2) Dependent variable 
D o you think your health or safety is at risk because of your work? (1, yes; 2, no) 

(3) Personal data 
(a) Gender of the employee: (I , male ; 2, female): (range : 1- 2) 
(b) Age of che employee: How old are you? (1 , 15- 24 years ; 2, 25-49 years; 3, ~ 50 years) 

t Psychological demands : low (scores > 12) 
low (score 4) 

middle (scores 9-1 2) 
middle (score 3) 
middle (score 6) 
middle (scores 40--45) 

rngh (scores < 9). 
high (sco re 2). 
high (score 5) . 
high (scores < 40). 

Job control: 
Soc-jaJ support: 
Physical demands : 

low (scores > 6) 
low (scores > 45) 

3.3. Data analysis 
The four questions are answered by the following types of analysis: 

9 

(1) Differences in the number of people experiencing their health and safety to be at risk 
in relation to psychological demands and job control and psychological demands 
and support are shown by a three-dimensional cross-tabulation (question 1). Test on 
significance by chi-square (p < .0001). 

(2) The assessment of separate or combined effects of job characteristics in explaining 
differences in 'strain', is based on logistic regression analysis (q11estions 2 to 4). This 
multivariate technique is ideally suited to the situation in which the dependent 
variable can have only two values. The logistic regression model requires fewer 
asmmptions than other forms of multivariate analysis (Hosmer and Lemeshow 
1989): it allows for categorical data and curve-linear relations. Logistic regression 
produces odds ratios, which represent the chance that the predicted phenomenon 
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Table 3. Job characteristics: frequencies after rescaling and (Pearson's) 
correlations in overall sample (11 = ± 12000). 

Frequencir.s 
Low(%) 
Middle(%) 
High(%) 
T otal(%) 

Correlaiions 
Job control 
Psychological demands 
Social support 
Physical demands 

Job 
control 

27 
18 
SS 

100 

Psychological 
demands 

30 
37 
33 

100 

- .ts 

Social 
support 

19 
20 
61 

100 

.06 
-.12 

Physical 
demands 

33 
29 
38 

100 

-.19 
.39 

-.21 

109 

occurs under the unique influence (i.e. not reducible to other possible determinants) 
of a specific variable. The method used is stepwise linear regression. The probability 
for the entrance and the removal of a variable in the model is .05. The 95 % 
confidence interval shows the precision with which this chance can be ascertained; 
when the interval reaches a value below 1.0, the odds ratio is considered to be non­
significant. All effects are controlled for gender and age. 

4. Results 
4.1. HSR in jobs typified in terms of psychological demands, job control and social support 
Of all the European employees, 30 % indicated that their health or safety was at risk because 
of their work. Figure 1 shows this score for employees in jobs characterized by psychological 
demands and job control (the original 'job demands-job control' model, Karasek 1979). 

Employees in jobs characterized by more psychological demands and less job control 
considered their health or safety to be significantly more at risk. Only 16 % of the 
employees working in jobs with a large amount of job control and few psychological 
demands indicated this risk, in contrast to 52 % of the employees at the other end of the 

10 

high 

,,...~~~~~~~~~~~~~~~-,70 

middle low 

Job control 

52 

60 

50 

Figure 1. Percentage of employees who considered their health or safety to be at risk in jobs 
characterized by psychological demands and job control. 
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Figure 2. Percent.1ge of employees who considered their health or safety to be at risk 
characterized by psychological demands and support. 
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social suppon 

53 
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70 

.. .. .. 60 

. 50 

· 40 

30 

20 

. 10 

0 

Figure 3. Percentage of employees who considered their health or safety to be ar risk in jobs 
characterized by job control and support. 

diagonal Uobs with a large amount of psychological demands and little job control). 
Figure 2 gives similar percentages using a psychological demands-social support model. 

The application of this model yields results which are comparable with those obtained 
before: the combination of high psychological demands and little social support occurred 
in a relatively high number of employees who considered their health or safety to be at risk 
because of their work. The effect of a lack of social support was stronger when 
psychological demands were higher (§ 4.2). 

Figure 3 shows the third possible relationship between the psychosocial job char­
acteristics: the relationship betwel!n job control and social support . There was a significant 
effect of job control and social support on HSR; the unfavourable effect oflow job control 
was stronger when social support was low. 

11 
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Table 4. (Combined) effects of psychological demands, job control, social 
support, gender and age: odds ratios (in bold ty~) in between 95 % 

confidence intervals in explaining differences in HSR (n = 11324). 

Psyrlwlogical dernmuis 
Middle versus low 
High versus low 

Job control 
Middle versus high 
Low versus high 

Social support 
Middle versus high 
Low versus high 

Gender (men) 
Age 

Interactions: 
Psychological demands x Joh control 
Job control X Social support 
Psychological demands x Job support 
The effect of psychological demands (high 
versus low ) when : 

Social support is low or middle 
Social support is high 

Odds ra tio in between 
95 % confidence interval 

1.6 - 1.8 - 2.2 
3.0 - 3.5 - 4.5 

1.1 - 1.3 - 1.4 
1.6 - 1.7 - 1.9 

1.2 - 1.4- 1.7 
1.6 - 1.7 -1.9 

1.8 - 2.0 - 2.2 
ns 

ns 
ns 
significant 

3.1 - 3.8 - 4.3 
2.1 - 2.5 - 2.9 

111 

4.2. Multivariale analysis ~f th e (combined ) effects of psychological demands , job control and 
social support 
The second question is concerned with the unique contribution of psychological demands, 
job control and social support in the ' prediction ' ofHSR, and the possible effect of all three 
(second order) interactions between psychological demands, job control and social support. 

When compared with the other two independent variables. psychological demands 
appear to be the most influential determinant. When psychological demands are high, the 
risk of considering one's health or safety to be threatened by work is more than three times 
higher than is the . case when psychological demands are low. The contribution of job 
control and social support is at a distinctly lower level. There was a significant interaction 
between psychological demands and social support: when social support was high, the 
unfavourable effect of psychological demands on HSR was smaller (figure 2). The low. and 
middle level of social support are taken together, because they have similar effects on the 
odds ratios of psychological demands. 

Gender also played an important role in explaining differences in HSR: being a male 
employee doubled the chance of HSR . Age made no significant contribution. . 

4.3. The role ef physical demands 
The next question is the issue of the effect of physical demands on HSR in comparison with 
the effects of psychological demands, job control and social support. Table 5 shows the 
result of the introduction of physical demands into the model. In comparison with the other 
jobs characteristics, physical demands are by far the most important factor in explaining 
differences in HSR. The effects of psychological demands. job control and gender are 
diminished with the introduction of physical demands. Social support and the interaction 
between social support and psychological demands maintain their position. A second 

12 
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Table 5. The (combined) etfem of physical demands, psychological 
demands, job control, job support, gender •nd age : odds ratios (in bold 
type) in between 95 % confidence intervals in explaining differences in HSR 

Physical der11ands 
High versus middle 
High versus low 

Psychological demands 
High versus middle 
High versus low 

Job control 
Middle versus high 
Low versus high 

Social support 
Middle versus high 
Low versus high 

Gender (men) 
Age 

lnteraction.s: 

(n = 11127). 

Psychological demands x Job control 
Job control x Social support 
Physical demands x Job control 
Physical demands x Social support 
Psychologic>I demands X Social support 
Psychological demands X Physical demands 

Models derived from the two significant 
interactions 

Model 1: Social support is high -+the interaction 
between physical and psychological demands is not 
significant 

Physical demands (low versus high) 
Psychological demands {high versus low) 
Job control 

Model 2: Social support is low/ middlt-+ th• 
interaction berwee11 physical and psychological 
demands is significant 

Model 2a: Social support is /ow / middle and 
physical demands are high 

Psychologic.l demands {high versus low) 
Job control (low versus high) 

Model 2b: Social support is low/middle and 
physical demands are low/middle 

Psychological demands (high versus low) 
Job control (low versus high) 

Odds ratio in between 
95 % confidence 

intervals 

3.4 - 4 .2 - 4.8 
7.2 - 8 .3 - 11.3 

1.2 - 1.5 - I. 9 
2.1 - 2.6 - 3.6 

ns 
1.1 - 1.2 - 1.4 

1.1 - 1.3 - 1.6 
1.7-2.1- 2.4 
1.4-1.5- 1.7 

ns 

llS 

ns 
llS 

ns 
significan t 
significant 

6.8- 8.4- 9.7 
1.1-1.3- 1.6 

ns 

2.5 - 2.9 - 3.7 
1.3 - 1.9 - 2.7 

1.2 - 1.6 - 1.8 
1.3 - 1.6 - 1.8 

inteuction in significant: the interaction between psychological and physical demands. 

When physical demands are high, the unfavourable effect of psychological demand is 

stronger. The middle and low levels of physical demands show no difference in risk 

perception due to psychological demands and accordingly these levels are combined in the 

analysis. The interaction between psychological and physical demands is also illustrated in 

figure 4. 

13 
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50 

Physical demands 

Figure 4. Percentage of em ployccs who considered their health or safety to be at risk in jobs 
characterized by psychological demands and physical demands. 

A furth er i11vestigation into the intt>raction between psychological and physical demands, 
and between psychological demands and social support, was carried out by the use of two 
models: one in which social support is high (model 1) and one in which social support is at 
a low or middle level (model 2). 

The results show that under the condition of model 1 there is no longer a significant 
interaction between psychological and physical demands. Model 1 results in a large effect 
of physical demands and a relatively small effect of psychological demands . There is no 
significant effect of job concrol. 

In model 2, in which social support is at a low or middle level, the interaction between 
psychological and physical demands is still significant. This meam that again two models 
must be examined: one in which physical demands are high (model 2 a) and one in which 
physical demands are at a lo.w or middle level (model 2b). When these models are 
concrasted, the effect of psychological demands on risk perception is considerably larger in 
the case of high physical demands. In both models job control has a significant effect on risk 
perception; the effect is stronger in the case of high physical demands. 

4.4. Twelvt EU member stares 
The size of the EU sample per country makes it possible to examine the stability of the 
results found in the previous paragraphs. In a cross-national comparison the (combined) 
effects of job characteristics on HSR were analysed for each of the 12 EU countries. Table 
6 shows the results for 12 EU member states, using a model with psychological demands, 
job control and social support and the interaction of psychological demands and social 
support. For reasons of parsimony only the interactions shown ro be significant in the 
overall population are added. For simphcity only the odds ratios comparing high and low 
levels of determinants are presented. 

In all countries except the United Kingdom, psychological demands had a separate, 
unique effect on risk perception. In all countries except Spain, Portugal and Greece, this was 
also the case for the effect of social support. In six countries (including the former West and 
East Germany) job control had a significant effect on risk perception. In three countries the 
interaction between psychological demands and social support was significant. 
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Table 6. Effects of (high versus low) psychological demands (PsD), (low versus high) job control 
(JC}, (low versus high) socja] mpport (SS) and the interaction between psychological demands and 
social su pport on HSR in 12 European countries: odds ratios in between 95 % confidence intervals. 

PsD JC SS lnteraction n 

Denmark 1.2-1.6-2.2 1.2-1.9-2.6 1.8-2.6-3.8 ns 1093 
Uruted Kingdom ns ns 1.1-2.7-2.6 PsD x SS 1089 
Ireland 1.9-3.0-4.7 1.1-1. 7-2.4 2.1-3.4-5.3 ns 815 
W. Germany 3.4-6.1-10.7 1.5-2.2-3. 1 2.0-3.4-5.4 ns 1034 
E. Germany 1. 9-2.8-4.2 1.4-1.9-2.6 1.1 -1.6-2.2 ns 1251 
Netherlands 1.7-3.0-5.2 1.6-2.7-4.7 2.4-3.9-6.9 ns 816 
Belgium 2.3-3.8-5.9 ns 1.3-2.2-3.7 ns 973 
Luxembourg 2.3-4.1-7.0 ns 1.9-3.3-5.7 llS 464 
France 3.8-5 .4-7.8 llS 2.2-3 .2-4.5 ns 1053 
Italy 2.5-3.8-5.4 ns 1.3-1.9-2.7 ns 877 
Spain 1.7-2.4-3.5 ns ns ns 888 
Portugal 2.0-3.9-8.2 1.4-2.1-3.1 ns PsD x SS 910 
Greece 3. 1-8.4-21 .8 ns ns PsD x SS 856 

Table 7. Effects of (high versus low) physical demands (Ph D), (h igh versus low) psychological 
demands (PsD), (low versus high) JOb co ntrol (JC) , (low versus high) social mpport (SS), 
the interaction between psychological demands and social support and between physical and 
psychological demands on HSR in 12 European countries: odds ratios in between 95 % confidence 

intervals. 

PhD PsD JC SS interaction: n 

Denmark 10.3-16.8-26.3 ns ns 1.5-2.2-3.4 ns 1033 
United Kingdom 2.3-3.3-4.8 ns ns 1.2-1.9-3 .0 PsD x SS 946 
Ireland 5.0-9.2-1 6.2 ns ns 1.8-3.0-5.0 ns 775 
W. Germany 17.6-29.4-50.9 1.4-2.6-4.9 ns 1.4-2.2-4.4 ns 924 
E. Germany 11.6-19.0-28.5 ns ns ns ns 11 03 
Netherlands 5.8-9.7-17.3 ns 1.2-2 .2-4 .0 1.7-3.2-5.2 ns 725 
Belgium 3.5-11.3-34.4 1.7-3 .&-8.0 ns 2.5-4.0-6.6 PhDxPsD 798 
Luxembourg 9.0-18.3-36.8 ns ns ns PsD x SS 431 
France 5.9-8.7-13.9 ns ns ns PsD x SS 997 
Italy 17.6-12.1-19.5 1.3-2.1-3.4 ns ns ns 834 
Spain 2.9-4.1-5.7 11S JlS JlS ns 865 
Portugal 8.9-17.1-8.2 ns 1.3-1.9-2.9 ns PsD x SS 858 
Greece 5.S-10.3-17.3 1.6-4.7-12.7 ns ns PsD x SS 838 

Table 7 shows che resulcs for the 12 EU member states when physical demands are added 
to the model. This model includes che interactions between psychological demands and 

social support and between psychological and physical demands, both shown co be 
significant in the overall po pulation. In all 13 countries (including the former West and Ease 
Germany) physical demands were predominant in explaining differences in 'strain '. In six 
countries social support had a separate effect on risk perception; in four countries chis _was 
che case for psychological demands. In five countries psychological demands and social 
support interacted in their effect on HSR. 

This means that in nine countries, psychological demands together with social 
supporc--eicher as two separate or as interacting determinants-played a significant role in 
estimating risk perception. Job control had a separate effect on HSR in two countries. Only 
in one country was the interaction between physical and psychological demands significant. 
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5. Discussion 
5.1. Limitations ~(this study 

The importance of the study by the European Foundation for the Improvement of Living 
and Working Conditions stems from its cross-national character, providing comparable 
data on various stressors and on a perceived health or safety risk in the working situation. 
Yet, the study is also characterized by clear limitations. Partly these are the result of any 
study that aims at high response rates: a limited number of questions. Other limitations are 
typical for cross-sectional field studies. Statistical correlational designs that relate the work 
environment characteristics to human health and well-being, face problems with respect to 
the direction of causality, confounding variables and health- or self-selection (Cook and 
Campbell 1979, Frese 1985, Frese and Zapf 1988). This study also shares a common 
weakness of many of these studies, in that it only uses self-report measures in assessing work 
environment characteristics and health effects. Another limitation is intrinsic to secondary 
analyses: only those data that are available can be (re)analysed. This especially relates to the 
operationalization of the dependent variable. This concept could only be operationalized by 
a single question. Unfortunately the questionnaire did not contain other questions on 
perceived health or more 'objective' data regarding, for example, sickness, sickness 
absenteeism or medical treatment. It may be argued that answers to this single question 
could mix descriptive and evaluative information and may refer to different implicit 
standards of' risk', 'health' and 'safety ' . It may also be argued that the question 'Do you 
think your health or safety is at risk because of your work?' favours the association with 
physical characteristics in the work environment, since employees may primarily relate 
'health or safety ' to material aspects of work. Nevertheless, although it is without doubt 
that the operationalization of' strain' has several shortcomings, it still may be argued that 
this indicator provides important information with respect to work-related health and 
safety among European employees. Also, operationalizations of the independent variables 
may raise some questions. The operationaliz:ation of 'job control' primarily relates to 
decision authority. It is not clear to what extent it also applies to differences in skill 
discretion. The operationalization of social support does not put emphasis on the socio­
emotional components of social support. It is difficult to speculate on the potential effects 
of these specific operationalizations on differences in HSR. 

5.2. Answers to the four questions posed 

What answers can this study provide to the four questions on the relationship between 
'health and safety' and the psychosocial and physical work environment? 

5.2.1. Question 1: The answer to the first question regarding the influence of the 
psychosocial work environment on risk perception, is a dear 'yes'. As shown in figures 1 
to 3, jobs characterized either by high psychological demands and low job control, by high 
psychological demands and low social support, or by low job control and low social 
support, offer a significantly higher health and safety risk. This study clearly supports the 
DC and DCS model hypothesis (1 a) that the combination of high psychological demands, 
low job control and low social support increases psychological and physical strain. 

5.2.2. Question 2: On the basis of the correlation matrix shown in table 3 it is concluded 
that the three psychosocial work characteristics can each be interpreted as separate factors. 
All three psychosocial factors are shown to have a unique effect on risk perception (table 4) ; 
this means that such an effect can not be reduced to the effects of any of the other 
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determinants. From these three determinants of risk perception. psychological demands 
prove to be the strongest factor. Soc;al support interacts with psychological demands, 
which means that the favourable effect of social support is stronger when psychological 
demands are high. In view of the second (interaction) hypothesis in the DC and DCS 
model, there is moderate support for interactive effects from the independent variables: one 
of the three interactions was significant (table 4). 

5.2.3. Question 3: When the physical work environment is included in the analysis, the 
influence of psychological demands and job control is considerably reduced. Compared to 
the psychosocial work environment, the physical work environment is clearly the strongest 
factor in explaining differences in 'strain' (table 5). Social support remains an important 
factor in this extended model. Social support as well as physical demands interact with 
psychological demands. Again there is moderate support for the 'Karasek-interaction 
hypothesis ' (two out of six significant interactions) in table 5. However, and in contrast to 
the 'traditional' expectations, job control does not play a role in these interactions, nor in 
the interaction in table 4. Further investigation into the nature of these interactions affecting 
risk perception, suggests that the original Karasek model of'job demands-decision latitude' 
is particularly applicable in a blue collar work environment where social support is lacking. 

5.2.4. Question 4 : When the total European dataset is split up between the 12 member 
states of the European Union, generally speaking the conclusions formulated above are 
confirmed. From table 6 it follows that with respect to the psychosocial work environment, 
psychological demands are the strongest factor in relation to risk perception. Again, when 
physical demands are introduced, these appear to be the most powerful (table 7). Among 
the countries there are different patterns as to the significance of effects due to social support 
and job control and to interactions between determinants . These differences can not easily 
be traced to the geographic position of these countries or their degree of industrialization. 

5.3. Theoretical and policy implications 
There seem to be several theoretical and practical implications of these answers . An 
implication that is of both theoretical and practical relevance is that high psychological 
demands per se are an important risk factor for considering one's health or safety at risk 
because of work: the potentially negative impact of high psychological demands, even 
when combined with rclativdy high levels of social support job control, should not be 
underestimated. 

A second, more theoretically interesting point relates to the question as to whether and 
in which case the effects of psychological demands, job control and social support simply 
add up to interact. Tables 6 and 7 show that results in this respect vary from country to 
country. This may be in favour of both a simple and pragmatic conclusion : 'there is no 
definite answer to this question'. All three factors appear to be related to risk perception, 
sometimes these factors interact and sometimes they do not. 

Finally, three important policy implications are worth mentioning. The first concerns 
the large amount of European employees (30 %) who consider their health or safety to be 
at risk because of their work. On an European scale this would be equivalent to almost 42 
million people (Paoli 1992). This has implications for both monitoring and prevention. 
This result underlines the necessity of adequate sectorial, national and international 
monitoring of risk factors and risk groups as well as of preventive polices and practices. 
Second, European and national legislation might stimulate monitoring and prevention, 

17 



Towards a better understanding 

Europran study on psychologica l and physical work demands 117 

provided that there are general rules on desirable working conditions and on the 

responsibilities of both employers and employees (Cox 1993, Cox and Cox 1993, Kompier 

et al. 1994). 
A third policy implication of this study is that we should be careful not to underestimate 

the impact of traditional 'blue collar ' stressors in European working life (Cox 1993, Cox 

and Cox 1993, Evans et al. 1994). Although it is often stated that we are living in an era of 

modem information technology, physical working conditions still constitute an important 

problem in Europe. 
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The present study analyses the actual occupational situation, vocational handicaps and past labour 
career of a group of about 1000 Dutch patients suffering from a neuromuscular disorder (NMD). On 
the basis of the likelihood of a substantial employment history and sufficient numbers of patients , 
four types of NMD were selected: dystrophia myotonica (DM). hereditary motor and sensory 
neuropathy (HMSN), spinal muscular atrophy (SMA) and myasthenia gravis (MG). Results show 
that a labour career is in reach of most NMD patients, even for those with severe limitations. 11 is 
concluded that physical limitations seem not to be decisive in that respect. The loss of the quality 
of communication, the loss of mental abilities and the effect of the diseases on the facial expression, 
as with some DM patients , are also important for chances on the labour market. Though the labour 
participation of NMD patients tends to decrease after the age of 34, the availability of work 
adaptations makes it possible to prolong the labour career. Analysis of the actual work situation of 
NMD patients shows that both disorder-related limitations and work characteristics play an 
important role in the amount of physical work problems encountered. It is argued that physical 
labour has to he regarded as generally unsuitable for NMD patients. This has implications for the 
son and level of education to be attained by NMD patients. Career counselling as a focus point for 
the choice of an educational programme may improve labour market opportunities as well as yuality 
of employment of NMD patients. Allowing for and accepting the possible effects of the disorder in 
the work situation are considered to be important in respect to labour participation and work 
satisfaction of workers with NMD. Reducing time pressure demands and increasing the freedom to 
organize one's work, are measures to be given especial consideration. 

Berufliche Perspektiven bel neuromuskuliiren Stiirungen 

Die vorliegende Studic untersucht die konkrcte beruftiche Situation, beruftiche Handicaps und 
bisherige Arbeitsbiographie eincr Gruppc von rund 1 OOO niedcrlandischen Patienten mit einer 
neuromuskularen Storung (.JJeuromuscular disorder" - NMD). Mit Blick auf die Wahrscheinlichkeit 
einer substantiellen Berufstatigkeit und ausreichende Patientenzahlen wurden vier NMD-Kran­
kheitshilder ausgewahlt: myotonische Dystrophie, hereditare motorische und sensible Neuropathie, 

*Address for correspondence: NlATNO, P.O. Box 75665. 1070 AR Amslcrdarn. The Netherlands 
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spinale Muskelatrophie und Myasthenia gravis. Die Ergebnisse zeigen, daB Berufstatigkeit fiir die 
meisten NMD-Patienten erreichbar ist, selbst fiir diejenigen mit schwerwiegenderen Eins­
chriinkungen. Demnach scheinen ktirperliche Kran.kheitsauswirkungen in dieser Hinsicht nicht 
entscheidend sind qualitative EinbuBen in der Kommunikationsfiihigkeit, nachlassende intellektuelle 
Fiihigkeiten und die Auswirkungen der Krankhcit auf den Gesichtsausdruck wie bei manchen 
Patienten mit myotonischer Dystrophie. Obwohl die Erwerbsbeteiligung von NMD-Patientcn nach 
dem 34. Lebensjahr tendenziell sinkt. kann durch angepaBte Arbeitsgesta.ltung eine langere 
Berufstatigkeit ennoglicht wcrden. Die Analyse der konkrcten Arbeitssituation von NMD-Patienten 
zeigt, daB sowohl krankheitsbezogene Einschr'.inkungen als auch Tiitigkeitsmerkmale eine groBe 
Rolle fur das AusmaB physischcr Problcme am Arbeitsplatz spielen. Es wird dargelegt, daB 
ktirperliche Arbeit fur NMD-Patienten generell als ungeeignet anzusehen ist. Hieraus ergeben sich 
Folgcrungen for Art und Niveau der Ausbildung, die NMD-Patienlen anstreben sollten. Durch 
geziehe Berufs-und Arbeitsberatung als Angelpunkt der Wahl eines geeigneten Ausbildungsange­
bots kl>nnen die Arbeitsmarktchancen wie auch die Qualitat der Beschaftigung 1•on NMD-Patienten 
verbessert werden. Als wichtige Faktoren fiir Erwerbsbcteiligung und Arbeirszufriedcnheit von 
Beschiiftig.ten mi! NMD wcrden Rucksichtnahme auf die Moglichkcir einschriinkcnder Kran­
k.heitsauswirkungen und deren Akzeptanz gesehen. lnsbcsonderc soli1en mit Zeitdruck verbundene 
Anforderungen reduziert und griillere Spielrliume in der Arbeitsorganisation eingeriiuml werden. 

Perspectives professionnelles et troubles neuromusculaires 

La presente ecude, analyse la situation profcssionnelle accuelle, le desavamage d 'occupation et la 
carriere professionnclle anterieurc d ' un groupe d 'environ 1000 patients neerlandais souffrant de " 
difficultes neuromuscu.laires » designees sous le sigle «NMD '" Partant de Ja probabilite d'un passe 
profcssionnel riche et d ' un nombre suffisant de patients on a selectionne quatre types de patients 
souffrant de troubles neuromusculnires :dystrophie myotonique, pathologies neurologiques morrices 
et sensoriclles hcreditaires, atrophic musculaire d'origine spinale. myasthCnie gravis. Les rcsultats 
montrent qu'une carriere professionnelle est a portee de la plupart des patients NMD. meme de ceux 
qui ont des limitations severes. On en deduir que les limitations physiques ne semblent pas 
representer un facteur decisif par rapport a cette question. La pertc de la qualitc de communication. 
la perte des habiletes cognitives et Jes consequences de la maladie sur l'expression faciale comme 
ccla se produit chez certains patients DM. ont ega\emenr leur importance pour ce qui conccrnc Jes 
chances sur la marche du travail. La pa.rticipation au travail des patienrs NMD tend cependant a 
decroitre apres 34 ans, mais les possibilites d'adaptation des postes de travail pennenent une 
prolongation de la carrierc professionnelle . L 'analyse de Ja situation du travail actuel des patients 
NMD montre que les troubles a J'origine des incapacites tout commc lcs caracteristiques du travail 
jouent un role important dans !'ensemble des problemes rencontres dans le travail physique. II est 
dcmontre que le travail physique devrnit en general etre considere comme peu approprie pour Jes 
patients NMD. Ceci a des consequences sur le genre et le niveau d' education a rechercher pour Jes 
patients. L'orientation professionnelle consideree commc virale !ors du choix d'un programme de 
formation doit tenir comptc aussi bien des caracteristiques du marche du travail que de Ja qualite de 
l'emploi des patients NMD. Tenir compte et accepter les possibles genes dans le travail suite aux 
troubles est important en ce qui concerne la participation au travail et la satisfaction professionncllc 
des patients NMD. TI faut rechercher la reduction du temps des contraintes et la libertc d · organiser 
soi-meme son travail tout particulierement. 

Perspeclivas vocacionales y trastornos neuronmusculares 

El presentc estudio analiza la situaci6n ocupacional, las minusvalfas vocacionales y la trayectoria 
laboral pasada de un gmpo de cerca de I .OOO pacientes holandeses afectados por un trastorno 
neuomuscular (TNM). En funci6n de la disponibilidad de un numero suficiente de pacicntcs con una 
historia laboral substancial se se.leccionaron cuatro tipos de TNM: Distrofia Miot6nica, Neuropatfa 
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Sensoriomotriz Hered itaria. Atrofia Mu.>cular Espinal y Myasthenia Gravis. Los resultados indican 
que una carrcra laboral esta al alcance de la mayoria de los pacientes de TNM, incluso de aquellos 
con graves limitacionrs. La conclusion es que las hmitaciones fisicas no parecen scr deci sivas al 
respecto. La perdida de la calidad de la comunicacion, la pcrdida de las cupacidades mcntalcs y c l 
efccto de la enfennedad en la expresi6n facial. que sc produce en algunos pacientes de Distrofia 
Mioronica, tambien modifican las oponunidadcs en el mercado de trabajo. Aunque la panicipaci6n 
laboral de los pacientes de TNM tiende a decrccer despucs de los 34 anos, la disponibi lidad de 
adaptaciones dcl puesto de trabajo posibilita una rrolongaci6n de la carrcra laboral. El analisis de la 
situaci6n laboral actual de los pacientes de TNM muestra que tanto las limitaciones relacionadas cnn 
el trastorno como las caracterfsticas del trabajo desempciian un papel importance en el aumento de 
los problcmas de trabaio fisit'o que han de afrumar. Se argumcntu que. generalmente, el trabajo 
tisico se ha de considcrar inadecuado para los pacientes de TNM. Esto tie.ne implicaciones para el 
tipo y el nivel de cducacicin que han de alcanzur cstos pacie.ntes. La orientacicin vocaciopnal, punlo 
local de la elecci<)n de un programa educativo, puede me.jorar hts oponunidades en cl mercado de 
trabajo asi como la calid11d de! empleo de los pacicntes de TNM . El tencr en cuenta y el aceptar los 
pnsibles efectos limitadorcs que el 1rastorno produce en la situaci6n laboral se considera imponantc 
en relaci6n con 111 participaci6n laboral y con la satisfacci6n en cl empleo de los trabajadores con 
TN M. Reducir la tension apremiante de! 1icmro e incrementar la libcnad de organizar el propio 
trabajo. son mcdidas que dcben considerarse especialmcnte. 
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Ke)'words: neummus·cular disorders, labour participation. work adaptation. physical problems, work 
satisfaction 

Introduction 

In the Netherlands, pove11y and social insecurity arc kept within limits by a well-organized 
social securi ty system. Social security benefits for people with an illness or disability are 
higher than those for the unemployed in general. In recent years, however. access to these 
higher benefits for the disabled has become substantially more limiwd . Due to th is, 
chronically ill and handicapped people have to rely more often on unemployment benefits 
only. At the same time unemployment rates remain high despite recent favourable 
economic developments. Therefore, the vocational perspectives of the chronically ill or 
handicapped and the enhancement of their remaining vocational abilities are increasingly 
important. However, the pos ition on the labour market of rhe chronically ill or 
handicapped is unfavourable, as shown in a recent review of liter.iturc in the Netherlands 
(Wevers et al .. J 993b). From the few studies" on the labour market position of people with 
specific illnesses it has become c lear that their panicipation in the Jabour force is low 
compared to that of the general adult population. Jn fact. many patients repol1 problems . 
such as limited access to insurance schemes, discrimination when applying for jobs. 
physical problems in the workplace, difiicultics in contacts with colleagues and superiors 
and little chance for promotion . Amongst others this has been demonstrated for employees 
with CARA, epilepsy, Crohn 's disease. cancer and multiple sclerosis (Wevers e1 al., 
l 993b). Also , employees tend co select applicants more strongly on health than in the past 
(Ministry of Social Affairs and Employment, 1994; Na tional Committee on Chronically 
Ill. J 995 ). 

Several studies show that employment is an important determinant in well-being {Warr. 
1987). This holds for healthy people as well as for the chronically ill (van E lderen. 1995). 
Work gives meaning to life, places a person in a social context. is accompanied by higher 
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self-esteem and, not least, a higher income. The latter is especially important because 
chronic illness increases Jiving costs (van Agt, 1994). For some diseases it bas been found 
that work or returning to work after unemployment can have a favourable effect on the 
well-being of the patient as well as in coping with the disease. This was demonstrated for 
multiple sclerosis and cancer (Barofsky, 1989; Ketelaer, 1993). For the unemployed in 
general, re-employment can reduce physical, depressive and phobic complaints. Social 
support, the self-concept and coping strategies appear to improve as well (Kessler et al. , 
1988). In the Netherlands it has been demonstrated that specific diseases and unemploy­
ment are associated with poor health and use of health care facilities . Re-employment has 
an ameliorating effect (VerkJeij, 1991). 

Findings on working conditions for employees with a chronic disease are inconclusive. 
ln a large Dutch company (Akzo Coatings) chronically ill workers did not report more 
complaints ahout working conditions than their healthy colleagues (Nijboer and Wevers, 
1991). However in one other sn1dy in the general population (including people with a 
chronic illness) Timmermans found that in comparison to their healthy colleagues, workers 
with disabilities were less pleased with their job and found their job to be more physically 
strenuous or monotonous (Timmermans, 1994 ). They were altogether less satisfied with 
their job and with their chances for promotion and income. 

In a study on job perspectives of patients with facioscapulohumeral muscular dystrophy 
(Wevers et al., I 993a), physical problems due to the work environment were reported in 
almost half of the cases. Only a few work places had been adjusted. In general, the work 
demanded great effort. Still, 85% of these patients were satisfied with their job (a much 
higher percentage than was the case in a reference population of healthy individuals); 15% 
reported a higher performance compared to colleagues, 11 % reported a lower performance. 
Similarly to studies on the employment status of patients with chronic disorders, this study 
demonstrated that characteristics of the disease are not a decisive factor in remaining at 
work. 

In a study on patients with rheumatoid arthritis, Yelin et al. (1980) reported that social 
and work factors , such as the ability to control one's own work place and activities - the 
so-called 'job decision latitude' (Karasek, 1979) - have a greater impact on employment 
status than specific disease characteristics. The crucial role of this kind of job modification 
was also demonstrated for employees with multiple sclerosis (Kornblith et al., 1986; 
Gulick et al., 1989; Ketelaer, 1993) as well as for the chronically ill in general (ter Huume 
et al., 1990; Andries et al., 1993; Nijboer et al., 1993) . 

Aim of the study 

The present study analyses the actual occupational situation, vocational handicaps and past 
labour career of a large group of Dutch patients suffering from a neuromuscular disorder 
(NMD) (Andries and Wevers, 1996). The study details: 

I. the health status, physical and mental disabilities of patients with NMD; 
2. the main determinants of the labour force participation of patients; 
3. the way in which those who are presently employed experience their working 

situation, particularly with regard to physical and mental disabilities. 
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The study aims to contribute to the improvement of vocational guidance and employment 
prospects of patients with a NMO. It strives to promote a more positive image of patients 
with a NMO among employers. 

Methods 

Patients suffering from four types of NMD were selected . The four disorders are: 

1. Dystrophia myotonica (OM) (only if onset after the age of 10) 
2. Hereditary motor and sensory neuropathy (HMSN) type l and 11 
3. Spinal muscular atrophy (SMA) type II and Ill 
4. Myasthenia gravis (MG) 

These disorders have been chosen for rwo reasons: ( 1) subjects were more likely to have 
a substantial employment history, because of the chronic nature of these disorders and (2) 
ir was assumed that sufficient numbers of patients with these four diseases could be 
reached by the seven university neuromuscular clinics in the Netherlands and by the Dutch 
patient organization for people with NMD (VSN). 

These NMO are rare. Little is known about their prevalence, but it is estimated to be 
lower than 10 in I 00 OOO. In comparison, multiple sclerosis in Northern Europe has an 
occurrence of 75 to 110 in 100 OOO population (Ketelaer, I 993 ; Hassinck et al., 1993). Due 
to the rarity of the disorders and the variability of the symptoms, the diagnosis is difficult. 
The university neuromuscular clinics act as important centres for referral. Therefore the 
files of these seven clinics were used for this study. 

The first three disorders (OM, HMSN and SMA) are characterized by a progressive 
muscle weakness and are genetically determined . MG is neither hereditary nor progressive. 
These four disorders have one characteristics in common: impairment of movement. They 
differ with respect to the clinical course and the involvement of specific muscle groups. 
with possihle impairment of ocular movements, facial expressions, articulation, power of 
the arms or locomotion. In addition. psychological problems like lack of incentive may 
occur in OM. Table I summarizes symptoms and di sabilities. 

Persons with the aforementioned disorders registered at the seven university clinics in 
the age range of 16 to 65 ..., 1299 patients in total - were approached. Affected members 
of the VSN - l 080 persons - were acldressed as well. In this first phase of the project the 
patients received a form from the clinics and the VSN with which they could give their 
pem1ission to participat~ in the project. Duplicate reactions were eliminated. For reasons of 
privacy the files of the clinics and VSN could not be used (and compared) to calculate the 
response in phase 1. In phase 2 a questionnaire specific for the kind of work experience 
indicated on the form was sent to each patient: for these presently working (type I) , for 
those with previous work experience (type 2) and for those with no work experience at all 
(type 3). The differences between these three types of questionnaires consist of the amount 
of (possible) questions on labour experience. Table 2 shows numbers and response figures 
in phase 2 (completing and sending in the questionnaire). Information from patients with 
no working experience will not be reported in this article. 

The questionnaire used was validated in other research projects within the TNO 
Vocational Handicap Research Programme (Nijboer and Wevers, 1989, and 1991 ; Wevers 
er al., I 993a). For the measurement of health status (psychological, physical , social and 
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overall well-being) a general health questionnaire was used (RAND-36). It measures 
health perception on eight multi-item dimensions (Stewart et al ., 1988). 

Vocational handicaps were assessed by comparing job demands and patient/worker 
(dis)abilities as well as opinions on working conditions and the social atmosphere at work 
(only in type 1 ). Topics referring to job latitude and decision and demands are based on the 
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Table 1. Descriplive data on the four neuromuscular disorders 

Dystrophia Myotonica (DM) 
Multi-system disorder, mainly affecting skeletal muscle 
Onsel al any age, most commonly in second decade 
More severe clinical course with early onset 
Muscle weakness and stiffness mai nl y affecting fac ial expression, aniculation, hands and feet 
Often excessive daytime sleepiness 
Tendency to delay activi lies 
Dominant inheritance, variable severity, tendency to affect next gcncralion earlier and more severely 

Hereditary Motor and Sensory Neuropathy (HMSN) 
Impairment restricted to the limbs, mainly motor hands and feel 
Onset first or second decade, sometimes later 
Maio symptom deformity of feet , ill-fitting shoes. weakness of feet with ankle sprains. falls and inability 

to run 
More widespread weakness in severe cases 
Dominanl or recessive inheritance 

Spinal muscular atrophy (SMA) 
Generalized weakness. mainly shou lder and pelvic girdles, legs more than arms 
Onset before 1 Y, years (type II ) or later (type III). steady progression 
Many patients wheelchair bound before age I 0-20 
Inheritance usually recessive 

Myasthenia Gravis (MG) 
Weakness and excessive fatiguability of movcmenls of eyes and/or face, articulalion, deglutition and/or 

other skeletal muscles 
Typically increasing weakness with prolonged use of corresponding muscles 
Acquired auto-inunune disease. may occur at any age, bu t preferential afflic tion of young women 
Disease often progressive in weeks or months with li tt le tendency to spontaneous recovery 
Treatment including removal of thymus and medication , often induces recovery within months or years, 

complete recovery rare, residual minor symptoms common 
Sporadic disease, familial occurrence exceptional 

Table 2. Response figures for three types of patients relative to their work experience 

type I (prese ntly working) 
1ype 2 (previously working) 
type 3 (no working experience) 

Total 

phase I: 
permission granted 

442 
537 

93 

1072 

phase 2: 
completed questionnaire 

414 (94%) 
499 (93%) 

83 (89%) 

996 (93%) 
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Job Control/Job Demands Model (Karasek, 1979) and the Job Characteristics Model 
(Hachkman and Oldham, 1975). Tables 3 and 4 show operationalizations variables. 
Reliability coefficients (Cronbachs o:) show a satisfying amount of internal consistency for 
all scales. Table 5 presents frequencies of the variables used in multivariate analyses for 
those retired and for those presently working. 

Table 6 gives correlations of all independent variables. It thereby gives information on 
their possible use as separate variables in multivariate analysis.* 

It is concluded that all independent variables presented in Table 6 can be used as 
separate determinants. The disorder-related characteristics loss of mobility, loss of power 
and loss of self-care are more closely interrelated. 

Data analysis 

The following types of analyses are used: 

l. Differences in the scores on health status (RAND-36) are analysed by the use of 
means (test of significance by T-distribution; alpha < 0.005); differences in the 
scores on disabilities by a two-dimensional cross-tabulation (Chi square; 
p < 0.005) 

2. The assessment of effects on labour participation and the evaluation of the present 
lahour experiences are based on logistic regression analysis. The logistic regression 
model requires fewer a~sumptions than other forms of multivariate analysis 
(Pedhazur, 1982); it allows for categorical data and curve-linear relations. Logistic 
regression produces odds ratios, which represent the chance that the predicted 
phenomenon occurs under the unique influence (i.e. not reducible to other possible 
predictors) of a specific variable. The method used is Stepwise (LR). The 
probability for the entrance and the removal of a variable in the model is 0.05 . The 
95% confidence interval shows the precision with which this chance can be 
a~certained; when the interval incudes 1.0, the odds ratio is considered non­
significanl. 

Results 

Health statU.s and disabilities among patients with four types of NMDs 

Table 7 presents means of the nine indicators of the RAND-36 and percentages of patients 
having specific disabilities. Results are given for each type of disorder. Reference data are 
available for the scores on the RAND-36 (van der Zee and Sanderman, 1993). 

Among patients with NMD, the means of all indictors of the RAND-36 - except 'pain' 
- are significantly below (i .e. more favourable than) those in a reference population of 
predominantly healthy people. There are more pronounced differences with regard to 
'physical functioning', 'role limitations due to physical functioning' and 'general health 
perception'. 

When means of each of the four types of disorders are compared to the means in the 
total population of patients, it is shown that: 

*Due to high intercorrelations (approximately > 0.80) between independent variables estimates of regression 
weights can become unstable (multicollinearity) (Pedhazur, I 982 ). 
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Table 3. Operationalization of variah les: categories , recodes and Cronbach ' s o 

/rem 

Gender 
Age 
Education 

NMD 
Loss of mobility 

Loss of use hands/arms 

Loss of communication 

Luss of mental abilities 

Loss of physica l power 

Dependent on help 

Work adaptation 
realized 

Work adaplatiun 
needed 

No acceptance of 
disorder in work 

Categories 

I. male; 2. female 

8 levels (hig hest completed form) 

DM MG SMA HMSN 
Trouble: climbing ladder, running, walking. sitting, chair/getting up. bending/coming 
up. keeping balance, accurate movements leg/feet, accurate movemems an11s/fingers, 
squatting/knee ling. taking step up 

Trouble: accurate movements. fingers/hands, gross movement an11s; no = 0 yes = I ; 
sumscorc 0-2 · 
Trouble: speaking audibly, hearing. seeing, expressing oneself in spoken language; no 
= 0 yes = I ; sumscore 0-4 
Trouble: concentrating. remembering things longer than 5 minutes. planning/organizing; 
no = 0; sumscore 0-3 
Loss: hands/fingers, lower part aims. upper parts am1s/shoulders, cervical muscles. 
lower part legs/fee t, upper part legs/feel; 0 = none 1 = bit 3 = lot; sumscore 1- 12 
Dependent on help: personal care (x6), li ght work in household (score x5), heavy work 
in household (x4), cooking (x3), shopping (x2) , transport (xl); 0 = not I = partly 
3 = fully; weighted sumscore 0-42 
Work adapted in relation to your sickness or disorder: no = I yes = 2 

Need for (further) adaptations: 12 aspects regarding working hours, pace, tasks, 
material aspects, training etc .: sumscore 0-12 
Negative remarks superior, nega live remarks colleagues, nut taken seriously by col­
leagues due to appearance, no consideration by colleagues, no consideration by 
superiors, less chances promotion, illness become worse due to disorder: no = 0 yes 
1: sumscore 0-7 

Recode 

1, > 35 2, 35-50 3, > 50 
1. low ( 1- 3) 2, middle (4) 

3, high (5-9) 
Dummies 
1. no trouble walki ng/trouble 

other activity 
2, trouble walking/trouble > 

other activity 
1. score 0 
2, score 1- 2 
1. score 0 
2, score l-4 
I . score 0 
2, score 1-3 
I. score 1- 5 
2, score 6-12 
1, score 1-7 
2, score 8-42 

1. score 0- 2 
2. score 3-12 
I , score 0-2 
2. score 3- 7 

0.8R 

0.63 

0.65 

o.w 

0.80 

0.83 

0.98 

0.70 

N 
O'. 
N 



Period: physical 
demanding work 

Period: mentally 
demanding work 

Period: unemployment 
Period: shift work 
Effect disorder finding 

a job 
Physical strain 

High strain job 

Job content 

Social contacts in job 

Adverse physical 
labour conditions 

Irregular working hours 

Physical work 
problems 

Job dissatisfaction 

I, no period, 2, period with physical demanding work 

I, no period, 2, period with psychological demanding work 

1, no period, 2, period with unemployment 
1, no period, 2, period with shift work 
Due to disorder problems: finding work, finding a new job; disorder plays role in 
choice of last job; no = 0 yes = I; sumscorc 0--3 
Work demands: gross movements with anns, pushing or pulling something, working in 
bended/twisted position, bending/twisting upper body; no = 0 yes = 1; sumscore 0--4 
Work demands: time pressure, working to deadlines, working under time pressure and 
autonomy: in pace of work, order of work, manner of work, amount of work, taking a 
break 
Work demands: teaming new skills, thinking out/performing complicated things, taking 
decisions yourself, being active with different things, dealing with unexpected events, 
planning/organizing, taking courses; no = 0 yes = I; sumscore 0- 7 
Work demands: cooperating, working together with others, being able to have a chat, 
regular discussion on progress, helping each other finish a job; no = 0 yes = 1; 
sumscore 0--4 
In work: safety insufficient, fumes, stench, dirt, noise, vibrations, insufficient lighting, 
bad lighting, heat, coldness, change of temperature, humid air, dry air, lack of fresh air, 
influence of the weather, dust; no = 0 yes = l ; sumscore 0--18 
Working: Jong hours, irregular hours, extra hours, in weekend, outside office hours, 
skipping breakfast; no = 0 yes = 1; sumscore 0--6 
Trouble in daily life and work: standing, sitting, climbing ladder, running, walking. 
sitting in chair/getting up, bending/coming up again, keeping balance, accurate 
movements legs/feet, accurate movement• arm•/fingers. squatting/kneel ing, talking step 
up, reaching out arms, gross movements anns, lifting/carrying things more than 5 kg, 
pushing/pulling no = 0 yes = l ; sumscore 0-16 
AU in 11ll, your work suits you well (I), reasonably (2), moderately (3) not well (4) 

l , score 0 
2, score 1-3 
I , score 0-2 
2, score 3-4 
I , max. 1 time pressure/> 2 
autonomy 
2, 2 time pressure/ < 3 autonomy 
I , score 1- 5 
2, score 6--7 

1, score 0--3 
2, score 4-5 

I, score 0--3 
2, score 4--18 

1, score I 
2, score 2--6 
I, score 0--1 
2, score 2- 16 

1, score I 
2, score 2--4 

0.67 

0.76 

0.60 
0.84 

0.82 

0.60 

0.85 

0.76 

0.90 
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Table 4. Operationali1.ation of RAND-36 health indicator.; and Crnnhach ·s a 

Item 

Physical 
functioning 

Social functioning 

Role limitations 
physical 

Role limitations 
emotional 

Mental health 

Vitality 

Pain 

General health 
perception 

Health change 

32 

Opera1ionaliza1ion a 

How much limitation during a typical day ( I, yes, limited a lot; 2, yes limited a 0.93 
little; 3, no , not limited at all): walking (one block, several blocks, more than a 
mile); climbing a stair (one flight, several flights); lifting/carrying groceries; 
bending, kneeling/stooping, bathing/dressing yourself, vigorous activities (like 
running, lifting heavy objects, strenuous sports); moderate activities (like moving 
a table, pushing a vacuum cleaner). Sumscore range 0-100; higher = more 
favourable 
To what extent, in past 4 weeks. has your physical health/have emotional 0. 7 J 
problems interfered wilh normal social activities with family, friends, neighbours 
or others? (I , not al all ; 2, slightly; 3, mo<lerntely; 4, quite a bit; 5, extremely). 
How much of the time has your physical health or have emotional problems 
interfered with your social activities (like visiting with friends, relatives) (I. all 
of the time; 2, most of the time; 3, some of the time; 4 , none of the time) . 
Sumscore range 0-100; higher = more favourable 
Any of the following problems during past 4 weeks, with your work or other 0.87 
regular daily activities as a result of your physical health? (I , no; 2, yes): cut 
down the amount of time you spent on work or other activities; accomplished 
less than you would like; were limited in the kind of work or other activities; 
had difficulty performing the work or other activities. Sumscore range 0-100: 
higher = more favourable 
Any of the following problems during past 4 weeks with your work or other 0.82 
regular daily activities as a result of any emotional problems (such as feeling 
depressed or anxious)'/ (1 , no; 2. yes): cut down on the amount of time you 
spent on work or other activities; accomplished less than you would like; didn't 
do work or other activities as carefully as usual: higher = more favourable 
How much of the time during the last 4 weeks (I. all of the time; 2, most of 0.89 
the time; 3, a good bit of the time; 4, some of the time; 5. a little of the time; 
6, none of the time): have you been a very nervous person; have you felt so 
down in the dumps that nothing could cheer you up; have you felt calm or 
peaceful; have you felt downhearted and blue; have you been a happy person? 
Sumscore range 0-100; higher = more favourable 
How much of the time during the last 4 weeks (1. all of the time; 2, most of 0.81 
the time; 3, a good bit of the time; 4, some of the time; 5, a little of the time; 
6, none of the time): did you feel full of pep; have you felt calm and peaceful ; 
did you have a lut of energy; did you feel worn out; did you feel tired? 
Sumscore range 0-100; higher = more favourable 
Bodily pain during past 4 weeks (I, none: 2. very mild; 3, mild; 4, moderate; 0.78 
5, severe; 6, .very severe). Interference pain during past 4 weeks with normal 
work (I , not at all; 2, a little bit; 3, moderately: 4, quite a bit; 5, extremely). 
Sumscore range 0-100; higher = more favourable 
How true or false is each of the following statements for you? (! , definitely 0.79 
true; 2, mostly true; 3, don ' t know; 4, mostly false; 5, definitely false): I seem 
to get sick a little easier than other people; I am as healthy as anybody I know; 
I expect my health to get worse; my health is excellent. In general would you 
say your health is (1, excellent; 2, very good; 3, good; 4, fair; 5, poor). 
Sumscnre range 0-HXJ; higher = more favourable 
Compared to one year ago. how would you rate your health in general now? 
(l . much belier than one year ago; 2, somewhat belier now than one year ago; 
3, about the same as one year ago; 4, somewhat wurse than one year ago; 5, 
much worse now than one year ago). Score ranging from 0-100; higher = more 
favourable 
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Table 5 . Fre4uencies of variables in toia l population, those retire.d and those prese ntl y working 

Independent variabk.s 

!. Pe rsonal data 
Women 
Men 

Age > 35 
Age 36-50 
Age > 50 

Educat ion level low 
Educat ion level middle 
Education level high 

, Disorder-rclat('.ci clrnractcristics 
SMA 
HMSN 
OM 
:'v!G 
Loss of mobility 
Loss of use hands/arms 
Loss of communication 
Loss of mental abilities 
Loss of phys ical power 
Dependent on help 

, (Former) worl.Jlabuur market rdatcd 
chanicleristics 
Work adaptation realized 
Work adaptation needed 
No acceptance of disorder in work 
Periods with: 
- menta lly demanding work 
-- physical demanding work 
- shift work 
- unemployment 
Effect rli sordcr finding a job 

4. Present work characteristics 
Physical strain 
High stra in job 
Job content 
Social contacts 
Adverse physical labour condi tio ns 
Irregular work ing hours 

II Dependent variables 

Retired 
Physi cal wurk problems 
Job dissatisfaction 

33 

Tora/ Retired 
(n = 987) (11 = 498) 

~Wo 56% 
47% 44% 

30% 14% 
42% 42% 
28% 44 % 

36% 26% 
2 1% 40% 
43% 34'7o 

8% 5% 
24% 19% 
27 % 31% 
35% 39~fi 

61% 11q1cJ 
60% 68% 
51 % 62% 
29% 35% 
47% 57% 
3291: 44% 

22% 
30'"k 
32°k 

49% 
50% 
38% 
21% 
36% 

50% 

Presently 
working 
(n = 410! 

46% 
~4% 

43% 
47% 
11% 

23% 
21% 
56% 

9% 
32% 
23 % 
30% 
50% 
5 1% 
38% 
22 % 
34%> 
17% 

42% 
27% 
30% 

49% 
419c 
25% 
22% 
4 1% 

27o/c 
22% 
4 J 'le 
68 % 
18% 
23% 

2 1 'i'r 
39'i( 
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1. Patients with SMA indicate more limitations in their physical functioning, though 
their scores on role limitations due to either physical or emotional problems do not 
differ significantly. 

2. Patients with MG indicate fewer limitations in their physical functioning but they 
experience, on· average, more role limitations due to their physical functioning. 
Their score on change of health (compared to one year ago) is more favourable. 

3. Patients with DM indicate less interference in their social functioning and less rule 
limitations due to physical problems, though their general health perception is 
relatively unfavourable. 

When specific disabilities are taken into consideration, the four types of disorder can be 
broadly divided into two groups: one mainly characterized by loss of mobility (SMA and 

Table 6. Correlation matrices of disorder-related characteristics (n = 986); (former) work and career-related 
characteristics (n = 908) and present job characteristics (n = 4 IO) 

Disorder-related characteristics 

Disabilities 2 4 5 6 7 8 9 10 
J. Loss of mobility 0.31 0.43 0.42 -0.02 -0.02 -0.04 -0.30 0.16 0.28 
2. Loss of use hands/arms 0.35 0.35 0.16 0.14 -0.02 --0.07 0.14 0.03 
3. Loss of physical power 0.39 0.07 0.08 0.08 ---0.17 0.1 9 -0.02 
4. Dependent of hel p 0.16 O.IO 0.03 - 0.02 0.17 -{J.10 
5. Loss of communication 0.34 0.29 0.12 --0.21 -0.26 
6. Loss of mental abi lities 0.26 -0.06 --0. 12 -0.11 
7. DM -0.45 --0.1 x -0.34 
8. MG -0.22 -0.34 
9. SMA -0.16 

10. HMSN 

(Former) job and career-related characteristics 

2 3 4 5 6 7 8 

Periods with: 
I. Physically demanding work 0.13 0.35 0.08 0.06 0.02 0.17 0.09 
2. Psycbologicall y demanding work 0.13 0.05 0.06 -0.03 0.15 0.09 
3. Shift work 0.08 0.03 0.04 0.09 0.02 
4. Unemployment 0.30 -0.03 0.17 0.09 
5. Effect of disorder finding job --0.24 0.17 0.22 
6. Work adaptation reali zed --0. 14 -{J.26 
7. Work adaptation needed 0.28 
8. No acceptance of di sorder 

Present job characteristics 

2 3 4 5 6 7 9 

I. Work adaptation 0.18 0.25 ---0.13 ---0.11 0.00 0.02 -0.16 0.01 
2. Work adaptation needed 0.18 0.15 -0.07 -0.01 0.18 0.06 0.30 
3. No acceptance disorder ---0.02 -0.07 0.05 0.09 -0.13 0.17 
4. High strain job 0.03 -0.04 0.IX 0.14 0.10 
5. Job content 0.40 -0.02 0.38 -0.04 
6. Physical strain 0.01 0.15 0.02 
7. Social contacts 0.19 0.18 
8. Irregular working hours 0.06 
9. Adverse physical labour conditions 
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HMSN) and one mainly characterized by loss of quality of communication (DM and MG). 
For SMA patients loss of power, mobility and the use of hands and fingers is an almost 
general feature. This is underlined by the fact that 72% of them arc partly or complete 
dependent on the use of a wheelchair. 

The data on specific physical and mental disabilities will again figure in the analysis of 
labour participation and in the analysis of the way in which the actual working situation is 
perceived. The data on the quality of health (RAND-36) provide a background to the 
results on labour participation of patients with these NMD but will not be used in further 
analyses regarding the working situation. After all, on the basis of the available cross­
sectional data it cannot be decided whether the perceived health status is the cause or the 
result of having a job or not having a job. 

Estimating determinants of retirement 

As in the overall Dutch population. three personal characteristics are found to be related to 
labour participation of patients with a NMD: gender, age and level of education. When 
compared to male labour participation in the overall Dutch population, male NMD patients 
show a notable drop in their labour participation from the age of approximately 34 years 
onwards. Between 20 and 30 years, the labour participation of NMD patients increases 
from 45% to 75% as compared to 66% to 95% in the overall population. While in the 

Table 7. Quality uf health indicators (means: RAND-36) and types of disabilities (as percentages) in 
neuromuscular Uison.11.:.r 

DM MG SMA HMSN ·roral 
(%) (%) (%) (%) (%) Reference" 
(n = 254) (n = 326) (n= 77) (n = 227) (n = 884) (n = 1063) 

RAND-36 indicators" 
Physical functioning 53 62* 21• 48 52* 82 
Social functioning 80* 71 77 73 74* 87 
Role limitation (physical) 71* 55* 67 62 62* 79 
Role limitation (emotional) 84 76 83 78 79* 84 
Mental health 75 74 77 72 74* 77 
Vitality 49 54 60 54 54* 67 
Pain 78 83* 77 72* 78 79 
General health perception 44* 52 56 57* 52* 73 
Health change 35 52* 39 40 43* 52 

Disabilities: loss in' 
Physical power 54 36* 80* 45 47 
Mobility 58 41 90* 84* 61 
Use of hands/arms 54 59 84* 63 60 
Communication 76* 60* 15* 28* 48 
Mental abilities 49* 25 10* 20* 29 
Dependent on help 37 27 66* 26 32 

"'Tiic reference group consists of a random sample (n::: 1063) drawn from the populalion register of a medium siz.ed 
Lown in the Netherlands (Van der Zee and Sanderman 1993). 
'Asteri&k (*) indicates significancy (I-distribution; alpha < 0.005); means per disorder related to overall mean and 
overall mean related 10 mean in reference group. 
'Asterisk (*) indicates signilicancy (Chi-square distribution; alpha <0.005); means per disorder related to overall 
mean and overall mean related to mean reference group, 
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Table 8. Level of education among working and retired patients wilh a neuromuscular disease compared 
to the overall Dutch population, working and unemployed 

Pa1ienrs Overall Dutch population 

Working(%) Rerired (%) Working(%) Unemployed ('i'c) 
Level of education• (n = 409) (n = 498) (n ± 5.7 million) (n ± 481 OOO) 

Low 23 47 25 38 
Middle 51 39 51 44 
High 26 14 24 17 

•For reasons of comparability levels of education are defined differently from those in Table 3; low: elementary level 
or lower vocational training; middle: general education at a middle or higher level and vocational training at a middle 
level; high: vocational training at a higher level or university. 

overall population this rate remains at approximately 90% until the age of 54, in the group 
of male patients this percentage drops to a level of about 60%. 

In the overall female population labour participation is generally lower than among men 
except in the age category between 25 and 29. It shows a more rapid decrease of labour 
participation after the age of 29. With female NMD patients, labour participation follows 
this overall trend with 53% of the women working until age 34 against 58% in the overall 
female population. After age 34, labour participation of female NMD patients drops 
steeply to 34% as compared to 54% in the overall population. Between the age of 40 to 44 
this percentage rises again to 47% as compared to 55% in the overall population. After age 
44 the percentage drops to 20%, while in the overall population the decrease is more 
gradual. 

A third important factor influencing labour participation - next to age and gender - is 
educational level. Table 8 shows that the educational levels of the working NMD patients 
resemble those of the overall Dutch labour force; the educational level of unemployed 
NMD patients is at a somewhat lower level than among Dutch unemployed in general 
(Statistics Netherlands, 1994 ). 

On the basis of the data regarding the actual retirement age of male and female NMD 
patients, the probable length of the labour career of the patients still working in 1994 can 
be estimated. This estimation results in a probable total labour career of 31 years for men 
and 26 years for women, whereby the considerably higher educational level of those 
presently working is not taken into account. 

To estimate the effects of disorder and work-related characteristics on retirement from 
the job, unique effects - not reducible to other effects - were calculated. In this analysis 
gender, age and level of education were also taken into account. Table 9 shows the results 
of this calculation. 

Next to the considerable effects of age, gender and education as already shown before, 
all disorder-related characteristics except loss of physical power play a role determining 
retirement. The effect of loss of physical power is already accounted for through the 
effects of loss of mobility and loss of the use of hands and arms. Apart from these 
disorder-related characteristics, patients with SMA and those with HMSN have better 
chances fur a prolonged working career. 

None of the characteristics related to the labour career have a separate effect on 
retirement except the presence (for those working) or absence (for those retired) of work 
adaptations. Work adaptations consist mainly of possibilities to reduce time pressure 
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demands: working at a slower pace, for less hours and being able to organize work more 
freely . 

The risk of early retirement is four times greater with an unadapted workplace. Asked 
whether they could have continued if their work had been adapted, of those who retired 
from work in the last 10 years, 40% replied in the affinnative. 

Physical work problems and an overall evaluation of the job 

Two aspects in the evaluation of the job of patients presently working are analysed: 

1. Disorder-related physical work problems 
2. An overall evaluation of the job 
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Table 9. Personal data and disorder-related and (former) work/labour 
characteristics predicting retirement from the job among persons with 
neuromuscular disorders in the age up to 55 years (n = 712): odds ratio with 
confidence intervals between brackets 

I . Personal data 
Gender: women 
Age: > 35 (reference category) 

30-50 
>50 

Level of education: 
low 
middle 
high (ref erencc category) 

2. Disordcr-rdatcd characteri stics 
SMA 
HMSN 
DM 
MG 
Dependent on help 
Loss of mobility 
Loss of physical power 
Loss of communication 
Loss of mental abili t ies 
Loss of use hands/anns 

3. (Former) work/labour market related characteristics 
Work adaptations realized 
Work adaptation needed 
No acceptance disorder 
Effect disorder finding joh 
Periods with: 

mentally demanding work 
physically demanding work 
shift work 
unemployment 

Odds ratio 

3.3 (2.2-5.1) 

2.6 (l.6--4. l) 
4.8 
(2.1-11.7) 

2.5 ( 1.6--4.1) 
NS 

0.3 (0.1-8.1) 
0.3 (0.2--0.6) 
NS 
NS 
2.2 ( l.3- 3.8) 
2.7 (1.7-4.4) 
NS 
1.7 (l.1 - 2.7) 
1.8 (l.1-2.9) 
1.7 ( 1.1-2.6) 

0.2 (0.1--0.4) 

NS 
NS 

NS 
NS 
NS 
NS 
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Loss of mobility and loss of the use of hands and fingers are detenninants of physical 
work problems (Table 10). Of the job-related characteristics, physical strain and work 
adaptiun, wanted as well as realized, are related to physical work problems. The overall 
evaluation of Lhe job is not related to characteristics of the disorder. Of the job-related 
characteristics, mental and - especially - physical strain, lack of social contacts, being in 
want of a work adaption and a poor acceptance of the disorder in the work situation, are 
detenninants of a less favourable evaluation of the job. 

Discussion 

The results from this study among NMD patients show that a labour career is in reach of 
NMD patients, even for those with severe limitations. From data gathered in this study it 
is estimated that for NMD patients presently working, a labour career of 31 years duration 
(male patients) and 26 years duration (female patients), is quite probable . 

Labour participation of NMD patients decreases more rapidly than in the overall 
population after the age of about 30 to 35. A temporarily drop in labour participation 
among women between 30 and 35 can possibly be attributed to a period of childbirth and 
the extra burden caused by the disorder. 
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Table 10. Personal data and disorder-related and work-related characteristics predicting di sorder­
related physical work problems and a negative job evaluation among employees with neuromuscular 
disorders (n = 336): odds ratios with confidence intervals between brackets 

Phy.<ical work prnhlem.< Negative job evaluation 
Odds ratio Odds ratio 

I. Personal data 
Gender NS NS 
Age NS NS 

2. Disorder-related characteristics 
SMA NS NS 
HMSN NS NS 
DM NS NS 
MG NS NS 
Dependent on help NS 
Loss of mobility 9.5 (4.8-16.9) NS 
Loss uf physical power NS NS 
Loss of communication s NS 
Loss of mental abilities NS NS 
Loss of use hands/arms 4.0 (1.8-9.6) 

3. Work-related characteristics 
Work adaptations realized 2.1 ( 1.2-3.6) NS 
Work adaptation needed 2.6 (1.4-4.6) 2.9 (1.8-5.l) 
Physical strain 4.7 (2.3-8.6) 2.1 (1.2-3.9) 
High strain job NS 2.0 (1.2-3.5) 
(Lack ol) social contacts NS 2.0 (l .2-3.2) 
(Lack of) job content NS NS 
Irregular working hours NS NS 
Adverse physical labour conditions NS NS 
No acceptance disorder NS 2.4 (1.4-3.9) 
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Between the four types of NMDs the amount and the type of limitations as well the 
perceived health status differ considerably. Though most types of limitations due to NMD 
diminish chances to continue a labour career, it is concluded that physical limitations seem 
not to be decisive in that respect. This fits in with conclusions drawn by Yelin et al. (1980) 
regarding patients with rheumatoid arthritis. In this study SMA patients, who are almost all 
confronted with severe physical limitations, have even better than average chances to 
continue working. Their early experience with limitations caused by the disease could well 
be an advantage in the process of adaptation to the special demands imposed by the 
symptoms of the disease. Those who acquire a NMD at an older age probably have more 
difficulty in adapting, being forced to deviate from already formed patterns of behaviour. 
It can be argued that the loss of the quality of communication, the Joss of mental abilities 
and the effect of the diseases on the facial expression, as with some DM patients, are also 
important for chances on the Jabour market. 

Though the labour participation of NMD patients tends to decrease after the age of 34, 
the availability of work adaptations makes it possible to prolong the Jabour career. Many 
of those who stopped working in recent years indicate that they could have continued 
working if their job had been adapted to their handicaps. 

Analysis of the actual work situation of NMD patients shows that both disorder-related 
limitations a~ well as work characteristics play an important role in the amount of physical 
work problems encountered. It can be argued that physical Jabour has to be regarded as 
generally unsuitable for NMD patients. This has implications for the sort and level of 
education to be attained by NMD patients. Career counselling as a focus point for the 
choice of an educational programme may improve labour market opportunities as well as 
quality of employment of NMD patients. Work adaptations may prolong the working 
career of NMD patients, but the implementation of work adaptations seems not to be 
without problems. Results suggest that adapting the workplace for persons with a NMD 
requires more effort and should consist of measures that fit personal requirements. 
Adaptations aimed at the reduction of time pressure are in great demand: working at a 
slower pace, for less hours and being able to organize the work more freely. 

The overall appreciation of the job is not directly linked to disorder-related characteristics. 
This suggests that work, even for those with serious physical and other disabilities, can be as 
rewarding as for persons without (serious) disabilities. There is however an indirect effect of 
disorder-related characteristics: employees who feel a need for (further) adaptations in the 
workplace and- those experiencing negative (social) effects on . the workplace due to their 
disorder, are less satisfied with their job. Allowing for and accepting the possible limiting 
effects of the disorder in the work situ_(ition are considered to be important in respect to labour 
participation and work satisfaction of workers with NMD. Reducing time pressure demands 
and increasing the freedom to organize one's work, are measures to be considered 
especially. 
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Ah.~rract. For many people ii is impossible ro imagi ne 
working life today without a computer . What the incrca.~e of 
the use of computers means for the quality of the work. is still 
unc.ic:r discussion. The objcct of this stud y is to show the recent 
developments (1992- 2000) in the: use of cumpu lc:rs among the: 
working populution in the European t: nion and its impact on 
the quality of working life. The data used for these analyses 
were collected on a fh1e-year basis by means of a questionnaire. 
Resull s show tha t th~ use of computers has increased between 
l 992 and 2000. The increase in compu1er use is almost 
complelely the result of developmenrs with.in whj1e-collar 
occura1ions. ln genera l. the use of a computer results m more 
qualified work and less physical str;ii n. IJ oweve;, t.hose who 
work with a computer pennanently, clearly show more signs of 
physical and menta l strain than those who use the computer 
only part of the time . This t.:uuld mean that 1:1 dt.Jing other tasks 
lhan computer tasks could improvt: lht' working r.:on<lition:s of 
those using the computer pennan~ntly. Th~ results suggest 
that tbe increase of the use of computers will further improve 
the quality of work except when one neglects the dangers 
connected with a permanent use of computers. 

I. Introduction 

Computers have become part of our daily life, 
whether at home or at work. Things can be done more 
easil)' and more effectivel y \Vilh a computer1 but has it 
made the work easier and more challenging? To answer 
Lhis question, we will investigate the relation between 
computer use at work and the quality of working life. 
The quality of working life is here defined by the number 
of qualifications required, the lack of unfavourable 
physical conditions, the degree of time pressure and Lhc 
possibility of job control. Not only lhe work itself is 
considered, but also the setting in which the job is 
perfom1ed. In this way, indirect effects of the degree of 
information tei;hnolog)' on joh characteristics in differ-

ent sectors are taken into account.. After all, it can well 
be that the degree of information technology within the 
sector influences the relation between computer use and 
the quality of the job. 

We will try co answer three questions. The first one is 
concerned "ith developments in the use of computers 
for work purposes in the Europ...:an Union between 1992 
and the yea r 2000. Are there differences between male 
and fe male workers, younger and o lder workers and 
employees in different occupations? The second question 
is whether Lhe time spenl working with a computer has a 
relation with job characteristics. What does working 
with a computer mean in terms of the qualifications 
needed for lhc job and for mental and physical strain? 
The third questi on is whether job characteristics of 
computer workers differ between sectors in which 
computer use is more or is lcsf-1 common. Computer 
use is seen as an indication of the degree to which 
information technology bas been introduced in these 
sectors. 

The issue of the possible influenc.e. of human ­
computer interaction on the quality of wo rki ng life has 
recently been illuminated by several authors (Burris 
1989. Zapf 1995, Medcof 1996, Carayon 1997, Smilh 
1997. Rantanen 1999, Bijleveld et al. 2000, Smulders 
2000). The results of the studies are in most cases 
inconclusive. General upgrading and downgrading 
cfTccL'\ have been foun<l , as well as a splitting up in 
upgrading and downgrading effects . High work de­
mands, lack of job cont rol and unfavourable phy• ical 
characteristics are mentioned in connectio n to computer 
jobs. However, there are problems with the interµreta­
Jion of results because of interrela ted effects due to Lhe 
heterogeneity of computer johs. the lac k of an adequate 
reference group and the strong effects of the amount of 
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time spend behind the computer. For this study we 
made use of a large dataset in which detailed informa­
tion on the in tensity of <..:ompu lcr use in H widc variety o f 
jobs and sectors is available . 

2. Methods 

The Europea n Foun dation for the Improvement of 
Living and Working Conditions gathered data on the 
working conditions of European workers since 1992 
(Paoli 1992, 1997, Merllie a nd Paoli 2001). The surveys 
tha t were conducted in 1992, 1996 and 2000 are 
representat ive for the \\'Ork.force in Europe in those 
years. The number of countries in the European Union 
ha• increased from 12 tn 15 since 1992. The sample size 
per country increased since 1996 from approximately 
1000 respondents for each country to 1500 in 2000. 
Therefore! the overall sample size for the three surveys 
rnnge< from 11 2:l7 (in 1992), 14 869 (in 1996) to 21 628 

in 2000. D11e to the fa ct that after 1992 the ques­
tionnaire was drastically revised, only the data from the 
surveys of 1996 and 2000 can be used for the 
comparison of occupations and questions with regard 
to the quality of working life. Since some of the 
indicators on the quality of working life can have a 
difTerrnl meaning for the i;clf-employcd. on ly the data 
of employees are taken in consideration. Karasek 
(1979) has introduced a model that states tha t jobs 
typified by high time pressure demands and lit tle job 
con lrol to effectively regula te these demcrnds wi ll t:aust.: 
mental strain. Eventua lly, this combi nation can result 
in health problems. Since the introduct ion of this model 
a lol of publications on the hasis or th i~ or more 

extensive models have shown its value for the effective 
res tructuring of jobs (Sauter et al. I 992). Therefore. we 
created an addi tional variable, based on the combined 
effects of both time pressure and job control. Table I 
shows the characteristics of variables and scales used to 
opcrat ionalize joh characteristics. The reliability (Cron­
bach a) of the four scales is considered sufficient for 
their use in the analyses 

3. Results 

3. 1. Trends in computer use between 1992 and 2000 

Table 2 shows the development of the use of 
compu ters among workers in the European Cnion 
between 1992 and 2000. There is a more suhstantial 
increase in the use of computers on the work floor 
between 1992 and 1996 than in the following five year.; . 
Betwee n I 992 an d 1996, the biggest shift was in the 

Table 2. The use of u compull!'r on lht" work nuor in l 992, 
1996 and 2000 (in percentages). 

Computer use: 1992 1996 2000 

N~ver 58.9 54.1 49.8 
Almost never 10.8 9.0 9.8 
Quarter to three q uuLt"r 16.6 20.I 21.1 
uf Lht: timi: 
A lmost nll of the tim e 6.1 6.6 7.4 
All of the time 7.6 10.1 11.9 
Total 100 JOO JOO 
II 11 237 t4 869 2 t 628 
Mean ( I - 7) 2.3 2.6 2.1 

Tablt: I. Computer use and indicators for quality of working life: construct ion and reliabi lity . 

Variables Items # Range Recode Cronb:\ch alpha 

Computer use Amount of time working with From I to 7: Separate: a quaner. 
computer , pc or mainframe never to all of half' and three quar-

the time ter of the time 
Unfo.\'ourable Amount of time exposed to : From I to 7: _Sum score 0.69 
physical conditions pa in ful posture/heavy work/ never to all of ·1.-score: 0-100 

repeated movements the llmc 
Time pressure Amounr of time el:posed to : from I to 7: Sum score Q.65 

work at high speed/deadlines never lo all of <->Core: 0-100 
the time hight. > 25) 

Little job control Not free to choose: order of I 2 yes/no Sum score 0.64 
wo rk/method of wor)(/ speed or z-score: 0 - I 00 
work high (>0) 

Qualifications .\-feet standardsijudge quali ty/ I - 2 yes/no Sum score 0.74 
required solving problems/work is not z-i;co re: 0 - 1 00 

monotonous;comnticated 
tash/le.arning nc:~· thin g.~ 
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directi on of two categories: more permane nt use and 
more use of a computer for~ to ~ of the time. And again 
after 1996, there was a tendency towards more 
permanent use. 

Figures l and 2 show differences between men and 
women and between two age gro ups: under 35 and 35 
years and older. The increase in computer use between 
1992 and 1996 is slightly higher among women than 
among men. After 1996, the bala nce berween men and 
women has not shifted. Workers over 34 yea rs ha ve 
almost closed the gap "ith their younger colleagues. 
A fter 1996, the overall increa8e in computer use is 
mai nly caused by an increase in computer use among 
workers over 34 years . 

Figure 3 shows the dcvclopm t.: nl of the use of ti 

computer permanently among younger and older men 
and women. As we saw earlier. the biggest increase since 
1992 is in the category 'all of the rime'. Figure 3 shows 
that the increase is more prominent amo ng women and 
especia ll y among younger women. Among \1,.·omen 
under 35 years, l 5.9% use the computer a ll of the time. 

25 

1.5 

0.5 

'992 1996 2000 

Figun: I. Computer use (mean) and gender in 1992, 1996 and 
2000. 

2.5 

: 1.5 

E 1 

05 

1992 1995 2000 

!ountJer 35 )'Bars • 35 ano 0Jde1 I 
Figure 2. Computer use (mean) for two age groups in 1992, 
1996 and 2000. 
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In \vhat kind of occupations are computers bei ng used 
and which occupations show an increase in computer 
use'! Figure 4 shows the averages of computer use for 
nine types of occupation!<. in 1996 and 2000. The increase 
of the use of computers among employees is entirely the 
result of an increase in specitic occupations such as 
ma nagers , professionals, technicians and clerks . The use 
of the computers among workers in elementary occupa­
ti ons in 2000 is just as li mi ted as in 1996 . . Among service 
personnel and farmers and fis he.rs the use of computers 
even diminished atter 1996. 

3.2. Computer use and the quality of working life 

Four characteristics of the work situation of employ­
ees a re considered: unfavo urahk physical conditions, 
time pressure in combination wi th litt le job control and 
the degree of qua lifications required for the joh. A 
comparison is made for five types of computer use: 
never using the computer, almost never, ! to ~ of the 

18 ~---------------·-·· 

1E t------------,.-,-------j 
14t-----------.""" 

• 12 +--~~-----

~ 10 

1l ' it 6 

rnenunder35 rrenO""er34 worrenunder worrenover~ 

35 

!• 1992 0 1996 D20C0 I 
Figure ~- Pcrccnta~e o r workers that uses the computer all of 
the tirnP. among younger and older men and women in 1992, 
1996 and 2000. 

" < 

" ~ 3 
-;; 2.5 
~ 2 
E 1' , 

•• 0 . / /' / , .. / ,..- ' 

Figure 4 . Computer me (mean) and occupotions in 1996 an<l 
2000. 
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Lime, almost all of the time and all of the time. Figure 5 
shows the results for unfavo urable physical condit ions. 
More unfavourable physical condi tions are foun d when 
workers never or almost never use a computer. 
Compared to other the other categories of computer 
users, physical condi tions are worse for employees using 
a computer all of the time. Moreover, there is a marked 
difference between th ose using the computer almost all 
of the time and those using the computer all or tht: time. 
The overall worsening of physical working conditions is 
mostly due to developments in jobs where there is little 
or no use of computers. For those \i..·ho never use il 

computer or only for a limited amount of time, physical 
conditions have deterio rated after 1996. 

Figure 6 sho\\.'~ n;sult~ fu r condi tions. which will cause 
mental stra in: time pressure and little job con trol. The 
relation between computer use and a situation of time 
pressure and little job co ntrol is U -shaped. Thi .... mea n.o;; 
Lhat those never working \\itb a computer and those 
working with a computer all of the time are in an almost 
equa lly unfavourable situation. Between I 996 and 2000 
Lhc balance belween the two has shifted somewhat: the 
number of jobs wit h time pressure and litt le jol:> 
autonomy has increased for workers who never use a 

30 

8 25 

~ 20 

lS ,, 

almost rtE1-.er 11.11 to 31..c. 

ID 1906 .,OOO I 

almost ell rJ the time 
always 

Figure 5. CC'lrnpnter me and unfo\.'ourabJe physical conditions 
(mean) in 1996 ond 2000. 

alrno&t new r 111. tot 31• almost all ol the hme 
alway & 

Figure 6. Compukr uSt: and pcn.:~nl~gc of jo bs with time 
pressure/little job control in 1996 and 2000. 
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computer and has decreased for those using the 
computer all of the time. 

Fig ure 7 gives information on the qualifica ti ons 
required in rela tion to computer use. From the results 
of figure 6. it becomes clear that those working with a 
compu ter for any amou nt of time need more qua li fica­
tions tha n those who never work with a computer at all. 
The amount of qualifica tions required in the category 
'all of the time' is al least as high as in other jobs where a 
computer is used. Again. the overall change for the 
worse is mainly found in johs with lillle or no use of a 
computer. 

3.3. Computer 11se and quality of working life in d([ferent 
seer ors 

l s lhc relation bclwccn computer use and the qmility 
of working cond it ions dependent on the type of secto r in 
\Vh ich one wo rks? Three clusters of sectors are 
distingui~hc<l: sectors in which lhe density of compu ter 
use is high, low or moderate. The allocation to a cluster 
was done on the basis of the averages in computer use in 
the different s1..x.:lor~. To inl;rcase the possibility for the 
compari son of sectors. the da ta of 1996 a nd 2000 were 
combined. Table 3 gives information on the degree of 
computer u~c in 10 different ~ectors and shows the 
clustering of sectors based on the degree of computer 
use within the branch . Two sectors are clearly ahead in 
the amount or computer use· fina nce and real es t<!.te 
business. Three other secto rs are clearly fall ing behind: 
construction, ag riculture and hotels/restaurants. The 
other sectors are somew he re in between. 

The analyses in which working conditions are related 
to the amount of computer use, are repeated for these 
th ree cl us tcn; of seclon;. Figures 8. 9 and JO show the 
results for physical conditions, quali fications required, 
and time pressure and job control. In the case of 
physi t.:al con<litions and the amount of qualifications 
required, the patterns for the three clusters of sectors are 

" <O 
35 

g 30 
d 25 
l'i 20 
E ,s 

10 
5 
0 

almo:;I ne...e~ 114 lo 3/A 

01g96 • 2000 

almost a I of :he 1ITI& 

""""' 

Figure 7. Computer use and little qualification required {mean) 
in 1996 and 2000. 
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Table 3. Allocalion of se<:tors LU three types of computer 
density ; high, rnodt:ralt: an<l low based on lht' mean of 

computer use ( I - 7) in sectors. 

Secto~; High 

Finance 1138 5.2 
Rt'al estalt: bu sin~s 1721 4.1 
Publi1,; ulilitii::i: 353 
Public sector 3226 
Transport 2092 
Manufacture 5746 
Sale/retail 4268 
Social sector 7715 
Construction 2024 
Agricultural 583 
Hotelsirestaurants 1250 

alm05t ~ part 11me 

Modnate 

3.S 
3.3 
2.9 
2.6 
2.6 
2.5 

'"'"'•' alwayfi 

Low 

2.0 
1.9 
1.6 

always 

Figure 8. Computer u~ an<l unfavourable physical conditions 
(mean) in sectors with a di fferent computer density. 

!E=H mm. HH H j 
ni ._§_•- --~--·~_-_-~_-_'.?-=_- ·-~-· _:_~~----~:_-_.~_--_--_- _:-_-_-:~--~--- - -_-------~--=_:-~_--~_;_:_~_]_. 

a1mos1 
always 

al way~ 

Figure 9 . Computer use and li tt le qualification required (mean) 
in sectors with a diffCrent computer density . 

qu ite similar. Figure 8 shows lhal physical conditions 
differ between clusters, but only when there is no use or 
little use of computers. In that case physical conditions 
are worse in the cluster \Vi tb ]ow computer den sity. ln all 
o ther situat ions, the pattern in the three clusters is quite 
similar. 

Figure 9 sho\l.'S that there is no difference het\veen the 
three clusters in the way computer use and the amount 
of qua lifications required, a re related. However, this is 
not the case for time pressure and little job control. 
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i - h1gti ---- mocerate low 

Figure 10. Computer use and percen tage of jobs with time 
pressun::11ittle job conlrol in sector~ with a different computer 
densi ty. 

Figure 10 shows that in this case each cluster has its own 
pattern. In the duster with lo w computer density, the 
situation is unfavourable for those '"''ho never or almost 
never use a computer. On the other hand , the most 
lavourahk siluation is found for those using a computer 
all of the time. In the cluster with much use of 
computers, conditio ns for mental strain are generally 
favourable except when employees use their computer 
a ll of the time or almost all of the tjme. In the cluster 
with moderate computer density, conditions for mental 
strain are relatively unfavourable when there is no use of 
computers. lt is however also unfavourable when the 
computer is used all of the time. More computer density 
in the sector. means more time pressure and less job 
control for those who use a computer for (nearly) all of 
their working hours. 

4. Discussion 

Now that ha lf of the work force in the European 
Union uses a computer for any amount of time, the 
quest ion of what the computer brings in terms of the 
quality nf \\.'Orking life is relevant more than ever. Does 
it make the computer work easier and does ii offer a 
challenge, or does it lead to routine jobs that cause 
mental and physical stra in? This article foc uses on three 
aspects: the act ual deve lopment in the use of computers 
in the countries from the European Union, the relation 
between the amount of computer use and the quality of 
work and the innucnL:c or th~ degree or inlonnation 
techno logy in sectors on this relation. The data on which 
the results arc based are unique. They not only cover the 
opinions of a large and representative sample of the 
employees of 15 countries of the European Union, but 
they also offer a time perspective for the last eight years 
of the 20th century. 

Between 1992 and 2000, the amount of people using a 
computer at work has increased fro m 4 1 % to 50%. 
About half of the European workers have a=s to 
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computers at work. Jn recent years (1996-2002), the 
increase in computer use was smaller than between 1992 
and 1996. The increas..: of computer use i; relatively high 
among women and among employees over 34 years. 
Thus, the older workers are closing the gap that existed 
hcforc with workers under 35. In comparison to 1992, 
the amount of people working with a computer all of 
thei r working hours has increased most. These are more 
often yo unger workers of under 36 a nd especially 
younger women. 

T he increase of the use of computers since 1996 is 
a lmost completely the result of a more intense use of 
computers among workers in white-collar jobs. This 
partly explains why working with a computer in most 
cases means relatively qualified and challengi ng work. 
Workers who spend all of 1heir time working with n 
compu ter are also doing highly qualified work but they 
arc clearly more exposed to conditions that wi ll ca use 
physical and mental strain, as found earlier by for 
example Sm ith et al. (1981) and Carayon-Sa infort 
(1992). In our study. however, there is a mark ed 
difference in the working conditions of those who work 
with their computer all of the time and those who work 
with the computer almost all o f the time. This suggests 
that adding other than computer tasks can improve the 
working condi1ions of those now using the computer 
permanently. 

lt can be argued that Using a computer all of the time, 
means less q uali tied work. T his would then be the 
reason for infl:!rior \vo rking conditions. However, levels 
of qualifie<1tion a re almost the same for all types of 
computer use . The question is ra1Sed whether thi s holds 
true for sectors where information technology is 
common o r juisl hardy inlroducr.::d. Could the setting 
in which one works with a compu ter be responsible for 
different levels of qualifica ti ons required and, thus, for 
wo rking cond itions lhat produce physical and menta l 
strain? Child and Loveridge (1990) substanti ate that the 
organizational culture of a country o r secto r influences 
the way in which technology determines the quality of 
work . Three dusLers of sector,;; \1,;ere di~ tinguished : those 
where compwer density is high . low or moderate. Results 
show that , in all clusters, the more time_ one spends 
wo rking with a computer, the higher ' the level of 
qualifications re4uirtxl. T hi; rc1.ation between computer 
use and unfavourable physical conditions is also similar 
in all clusters. There is one exception and that is when 
time pressure and little job control are related to 
computer use. Jn sectorl'i where many employee..-, work 
\Vith computers, permanent use or alrnosl permanent use 
of Lhe computer means relatively often work with time 
pressure and lit tle conlro l over Lhc work process. There 
is a clear exception for sectors where computer U':ie is 
scarce. ln these sectors, permanent use of the computer 

50 

seems to shield employees from the type of th.,,;e 
conditions, which will cause mental strain. So, more 
computer density in the sector means more time pressure 
and k~ job cnnlrol for thnse \vho use a computer for 
(nearly) all of their working hours . Especia lly in sectors 
where information technology has found a foo tho ld , 
preventive action is required . Mixing computer work 
with o ther types of work is prob•bly lhc best way to 
prevent mental strain due to intensive computer work. 

Between 1996 and 2000 there is, in the European 
Union, an overall decrease in the level of qu0:t lificationf\ 
required for jobs and an increase in mental and physical 
strain. This is due to the worsened working conditio ns 
of employees who do nol or very seldom \vork \Vith a 
computer. T his means that the improvement of the 
qual ity of working life for these employees still needs a 
lot of attention Thi s result complies with an earlier 
results into the working oonditi ons in the European 
Union (Andries er al. 1996) tha t one should be very 
careful not to underestimate the impact of the type of 
working conditions tradi tionally connected with bluc­
collar labour. Agains t this background , it seems justified 
to say that the advance of the use of computers is 
benoficial for the working condi tions of employees in the 
European U nion. especially when the use of computer is 
limited to on ly a part of the total working time. The 
results show that the more unfavourable working 
condi1ions of those working with a computer perma­
nently cannot be attributed to cha racteri stics of inferior 
jobs. l11c level of the quali fications requi red increases 
v.rilh computer use and does not diminish when the 
maximum time is reached. This is a ~u.:a<ly relation 
whether the job is performed in sectors where computer 
me is rather unusual or very common. \\'hat changes is 
the effect on possihle mental strain. If we expect that 
more and more sectors will have high computer density, 
the balance between time pressure and job control needs 
constant atLcnLio n. 
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the development of the Work & Handicap Questionnaire 
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Abstract 

To improve the vocational perspectives of patients with a chronic disorder the 
Work & Handicap Questionnaire (WHQ) was developed. The WHQ differs 
from similar instruments in its explicit linkage between disabilities in everyday 
life and job demands. This is an important feature which allows for the 
development of specific strategies to counter work problems of people with a 
chronic disorder. The WHQ makes an inventory of possibly harmful working 
conditions and of possible strategies to counter health related work problems by 
means of the work adjustments. Results of the application of the WHQ are shown 
for three patient groups (Neuromuscular disorders, Multiple Sclerosis and 
Asthma) and a group of colleagues with no chronic disorder. It shows similarities 
and differences between labour conditions and labour experiences between the 
three patient groups and those working with and without a chronic disorder. 
Acceptance of the consequences of a chronic disorder for the job performance 
and a focus on health related work problems, will prolong career opportunities 
for workers with a chronic di sorderc The use of the Work & Handicap 
questionnaire will hopefully further these aims in determining health related 
work problems en offering solutions by means of adequate work adjustment. 
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Introduction 

There are strong indications that persons with a chronic disease run a high risk of 
dropping out of the labour force at a relatively early age (for instance: Mitchell, 
1990; Yelin, et al , 1987;. Siddiqui, 1997; Rumrill et al , 1998;). In the early 
nineties a national discussion arose in the Netherlands as to the political, 
financial en social acceptability of a increasing amount of people relying on 
social security benefits, of which many on the ground of chronic health problems 
(Wevers, 1995). This created a urgent demand for research data which would be 
useful in the improvement of vocational perspectives of chronically ill and 
handicapped people. To gather these data, researchers within TNO developed a 
the Work & Handicap Questionnaire (WHQ), an instrument meant to survey 
their labour conditions and labour experiences. This article introduces the WHQ 
to all those interested in ways of gathering systematic knowledge on the 
problems and opportunities of disabled and chronically ill employees may 
confront in their work Giving these workers a voice, may learn us how to 
optimise their career perspectives. 
At the core of the WHQ is a measurement of work handicaps which are defined 
as work problems caused by disabilities in every day life. It is assumed that 
physical and mental strain caused by these work handicaps are a major factor in 
premature retirement from the labour market (Yelin et al, 1987, Wevers 1997; 
Griindemann and Nijboer, 1998;) To prevent disabilities turning into work 
handicaps, job demands should match with remaining abilities. According to the 
work capacity-workload-model (Van Dijk et al , 1990) work adjustments can 
overcome specific work problems by affording a better fit between work 
demands and the (restricted) work capacities of chronically ill worker. Previous 
research has provided evidence adjustments can enhance the employ ability of 
employees with a chronic disorder (Roessler and Rumrill , 1998; Wevers, 1999, 
Andries, 2000, Baanders et al 2001 ). 
The WHQ differs from otherwise comparable instruments as for instance the 
Roland Disability Questionnaire (Roland & Morris, 1983) and the Health 
assessment Questionnaire (Liang et al , 1978), in its explicit linkage between 
disabilities in everyday life and job demands. This allows for the assessment of 
work problems which are related work problem that are and the ones that are not 
related to disabilities in everyday life and thus the disorder itself. This is all 
important in strategies to counter these problems. The WHQ also differs from 
other instruments in that it makes an inventory of possibly harmful working 
conditions and of possible strategies to counter health related work problems by 
means of the work adjustments. 
Results of the use of this questionnaire are shown for three different patient 
groups. They serve as examples of similarities and also the differences in the 
conditions these employees have to confront en the ways in which they react to 
their physical and social work environment. Comparison with results gathered by 
a population of employees without a chronic disorder, give insight in the way in 
which patient groups compare to a relatively 'healthy' population. 
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Methods 

Patient groups 

The WHQ was first used in a research among patients with a neuromuscular 
disorder (Andries & Wevers, 1996; Andries et al, 1997) and for a second time in 
follow-up study (Andries, 2000). The questionnaire was also used amongst 
patients with multiple sclerosis (Kremer et al, 1998) and asthma (Kremer & 
Wevers, 1998). In a study among disabled employees, a group of colleagues 
without a disorder filled out the WHQ (Andries et al, 1998). Table 1 gives some 
further information on these studies. 

Table I Infonnation on data.,col!ection of patient grotJpS and group of colleagues 

year 
NMD 

MS 

Asthma 

1994 

1997 

Diagnosis 

Neuromuscular disorders: 
-Dystrophia myotonica, 

-Myasthenia gravis 
-Hereditary motor and sensory neuropa1hy 
-Spinal muscular atrophy 

Multiple Sclerosis (self-reported) 

Asthma 

Colleagues no chronic disorder or disablement 
1996 

#a/patients 

specialized clinics/ 

NMD-patient organization 

MS-patient organization 391 

hospitals 374 

occupatior1al physician 285 

The patient groups differ considerably in age. This is sometimes caused by the 
criteria for the selection of respondents, as with asthma (aged less than 45). In 
other cases this is caused by differences in the age of onset of disorders and by 
the degree to which disorders allow for labour participation. Because of the 
possible influence of age on work outcomes, we included only employees 
younger than 46 years. Table 2 shows characteristics of the thus formed three 
patient groups and the group of colleagues. 

Table 2 Background data for three groups of patients and colleagues 

Background NMD MS 
gender 
male 50% 38% 
female 50% 62% 
age 
under 25 years 16% 3% 
26-35 years 40% 35% 
36-45 years 44% 62% 
age of onset 
under 15 years 35% 1% 
15-25 years 29% 36% 
26 years and older 26% 63% 

n~ 314 283 

57 

Asthma 

42% 
58% 

17% 
37% 
46% 

37% 
16/\% 

43% 

374 

colleagues 

56% 
44% 

5% 
38% 
57% 

185 
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Concepts and questionnaire 

The starting point for the construction of a questionnaire on work and chronic 
disorders was the notion that there is no direct link between a disorder and job 
performance. Disabilities in everyday life and job demands are supposed to be 
mediating variables in regard to job performance. This point of view complies 
with the generally accepted difference made by the World Health Organization 
(WHO) as expressed in the International Classification of Impairments, 
Disabilities and Handicaps (WHO, 1997). The underlying concept of the ICIDH 
is that diseases my lead to impairments, which, in turn, may induce handicaps 
either directly or indirectly, via disability. In the case of a working population 
this means that only if disabilities experienced in everyday life coincide with job 
demands, job performance will be affected by these disabilities. In other words: 
the focus should be on health related work problems rather than on work related 
health problems. These health related work problems are referred to as work 
handicaps. In order to detect possible work handicaps the measurement of 
disabilities in everyday li fe and of job demands are an important part of the 
questionnaire. This measurement makes it possible to distinguish between work 
handicaps and 'normal ' work problems in which there is no relation with 
disabilities in everyday life. The activities needed to determine work handicaps 
need logically to be refer to possible activities common in working situations. 
The range of disabilities in everyday life must reflect disabilities resulting from 
all sorts of chronic disorders. The strain which working with a disorder may 
cause is measured by questions on work related fatigue. In earlier studies 
(Nijboer & Wevers 1991, Andries et al., 1998) work related fatique was found to 
differentiate between employees with and without a chronic disorder. To measure 
what has been done to prevent or remove work handicaps, questions were asked 
on work adjustments, as well on those realized as on those still wanted. The main 
concepts can be linked together as illustrated in figurel. 

fi gure 1: Model for an iJTipoved perfomance and less work related fatique among employees with a chronic disorder. 

improved performance & less fatigue 

Introducing work adjustments 
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The model in figure 1 shows that where disabilities in everyday life and job 
demands coincide, work handicaps may be the result. Work handicaps can be 
removed or their effect can be mitigated by work adjustments, so to improve the 
way demands can be fulfilled and at the same time diminish work related fatigue . 
The questionnaire contains still other questions regarding specific job 
characteristics. These questions make it possible to typify the work situation. Is 
the job physically demanding or does it (also) appeal to mental capacities? Are 
there time pressure demands and how about the autonomy one has in the 
performance of the job? The measurement of time pressure and autonomy are 
especially important since earlier research has convincingly shown that time 
pressure in combination with little autonomy can cause se1ious health problems 
(Karasek, 1969). A separate set of questions investigates work experiences that 
are related to the disorder. Table 3 presents the variables, their operationalisation 
and the reliability of scales (Cronbach a). 
Table 3 Concepts, their operationalisation and reliability of scales (Cronbach a) 

concept items score Cronbach 
Cl 

disabilities in eve~ d'!)_' life 
mobility trouble with: climbing a ladder, walking, getting up from chair, 

bending and coming up, keeping balance, squatting and kneeling, 
accurate movements with feet 

use of hands/arms trouble with : accurate movements with arms or hands, gross 0-3 .66 
movements with arms, reaching with arms above shoulder hold 

communicative capac ities trouble with : hearing, seeing, expressing oneself in spoken language, 0-4 
speaking audibly 

mental capacities trouble with : remembering things for longer than 5 minutes; 0-3 .63 
concentrating, planning and organizing 

physical disabilities trouble with : standing, walking, sitt ing, climbing a ladder, walking, 0-1 6 .90 
getting up from chair, bending and coming up, keeping balance, 
squatting and kneeling, accurate movements with feet, accurate 
movements with arms or hands, gross movements with arms, 
reaching with arms above shoulder hold, movement of head and 
neck, lifting, pushing 

non-physical disabilities trouble with: hearing, seeing, expressing oneself in spoken language, 0-1 0 .79 
speaking audibly, remembering things for longer than 5 minutes; 
concentrating, planning and organizing, expressing oneself in 
written lan~age , seeing colours, reading 

work outcomes 
work related fatigue - my work is too tiring 

- it is better to slow down in my work .62 
none ' yes ' (O) one ' yes' (!) both 'yes' (2) 0-2 

work handicaps trouble with job demands and with corresponding disabilities in 
everyday life 
(categorization as with disabilities) 

'norm al' work problems trouble with job demands; no corresponding disabilities in everyday 
life 
(categorization as with disabilities) 

disorder unknown - is the disorder common knowledge among colleagues? 0-1 
work worsens disorder - is your disorder being worsened by your work 0-1 
no social support - are your colleagues sometimes negative about your disorder 

- is your superior sometimes negative about your disorder 
- do you colleagues take your disorder into account? 
- does you superior take your disorder into account? 0-4 .83 

less prom otion due to - is there less chance of promotion because of the disorder? 0-1 
disorder 
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1ob characteristics 
physical tasks 

mental tasks 

tune pressure 

job autonomy 

irregulars hours 

unfavourable working 
conditions 

a ·ustments 
adjustments: working 
hours 
adjustments: technical 

adjustments: relief 

adjustments: tasks 

Results 

regularly: walking, bending and corning up, gross movements with 
arms, reaching with arms above shoulder hold, working bended 
forward, squatting and kneeling, lifting, pushing (more than two 
tasks~physical) 

regularly: sitting, gett ing up from a chair, reading, writing, 
speaking, concentrating, rem embering things for longer than 5 
minutes, planning and organizing, working with a computer (more 
than 6 tasks~rnental) 
working to deadlines; working under time pressure (at least 
one~irne pressure) 
being able to decide on: pace, order, manner, amount of work, being 
able to take a break when needed (more than 3~autonorny) 
not bemg able to take a break, working extra hours, working in 
weekends, working outside office hours 
hindrance by: fumes, stench, din, noise, vibrations, insufficient 
lighting, bad lighting, heat, coldness, change of temperature, humid 
air, dry air, Jack of fresh air, dust, weather conditions, insufficient 
safety (0 versus 1-3 versus 3-16 items) 

0 -8 

0 -9 

0-2 

0-5 

0 -4 

0-1 6 

realized/wanted other working hours, less hours, another system of 0-3 
taking breaks 
realized/wanted better adapted furniture, other tools or rn a chines, the 0-3 
purchase of helping aids 
realized/wanted working at a slower pace, more help from others, 0-3 
more freedom to arrange work 
realized/wanted new tasks, leaving out tasks, extra training 0-3 

.79 

,64 

.58 

.84 

.73 

.90 

.79 

.82 

.75 

77 

Table 4 shows the results of the measurement of four types of disabilities m 
everyday life and the scores for the combination of physical and non-physical 
disabilities among three patient groups. 

Table 4 Mean number of disabilities in everyday life en percentage of employees with at least one disability for 
three patient groups; t-test for differences between groups and total* 

Disabilities in everyda)' life NMD MS Asthma Total colleasues** 
mean number 
all disabilities 6.06 +++ 6.27 +++ 2.80 --- 4.86 1.05 
physical 4.91 +++ 4.65 +++ 1.87 --- 3.66 0.64 
non-physical 1.14 ns 1.72 +++ 0.93 --- 1.20 0.41 

mobility 2.87 +++ 2.75 +++ 0.85 --- 2.06 0.35 
use of hands/arms 0.73 +++ 0.62 ++ 0.24 --- 0.51 0.05 
communication 0.58 ns 0.63 ++ 0. 39 --- 0.51 0.16 
mental capacities 0.29 ns 045 +++ 0.28 ns 0.33 0.07 
at least one disability 
all disabi lities 88% +++ 85%++ 67%--- 79% 36% 
physical 81% +++ 74%+ 63%--- 69% 24% 
non-physical 45%- 63% +++ 44% - 50% 22% 
n.,;; 308 277 368 953 185 

* -I+ p~ 05- OJ --/++ p~.0 1- 001 ---/+++ p<.001 (in testing for statistical significance the category itself is 
excluded from the total) 

Patients with NJ\.1D and MS are for the greater part physically disabled. 
However, patients with MS have significantly more non-physical disabilities in 
everyday life, specifically mental disabilities. As one would expect the number of 
all types of disabilities in daily life among patients with asthma is considerably 
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lower than in the other two patient groups, with the exception of mental 
disabilities. 
Still two third of the employees with asthma has at least one disabi lity. Even 
among employees without a (known) chronic disorder, more than one third of 
them has at least one disability. 
Table 5 gives information on work outcomes. It shows scores for work related 
fatigue, the mean number of work handicaps, the percentage of employees with 
at least one work handicaps and four aspects in which work experiences are 
directly linked to the disorder 

Table 5 Work outcomes for three patient groups and a colleagues group; !-test for differences between patient 
groups* 

Work outcomes N1vID MS Asthma Total col/eas..ues** 
work relatedfatigue 
no 63% + 51% .. 61% ns 59% 75% 
some (one item ) 19%ns 22% ns 21% ns 20% 18% 
much (both item s) 18%ns 28% ++ 18% ns 21 % 8"/o 
all work handicaps 
mean number 1.88 +++ 1.62 + 0.83 --- 1.40 0.39 
% at least one 62%+++ 59% ++ 35% --- 51% l(f'/o 
physical work handicaps 
mean nurn ber 1.35 +++ 0.98 ns 0.56 --- 0.94 0.21 
at least one 53% ++ 46%+ 26% -- 41 % 9% 
non-physical work handicaps 
mean number 0.54 ns 0 .. 65 ++ 0.28 --- 0.47 0.18 
% at least one 28% ns 35% +++ 19% --- 27% 11% 
'nonnal' work problems 
rn ean number 0.44 ns 0.49 ns 0.3 1-- 0.41 0.13 
% at least one 28%ns 26% ns 19%-- 24 % 9"/o 
work and disorder 
disorder unknown among colleagues 17% ns 6%--- 19% + 14% 
less promotion due to disorder 30% ns 56% +++ 9% --- 29% 
work worsens disorder 9% ns 13% ns 11%ns 11 % 
no social support 24% ns 20% ns 22% ns 22% 

n= 303 28 1 350 934 183 
• -I+ p~.05- . 01 --/++ p~.0 1-.001 ---/+++ p<. 001 (in testing for statistical significance the category itself is 
excluded from the total) 

At least some form of work related fatigue is found among 41 % of employees 
with any of the three disorders; one in five thinks his or her work is too tiring and 
admits that it would be better to slow down. Among employees met MS the 
percentage of employees that subscribes to both items is especially high. There is 
surprisingly little difference in work related fatigue between patients with NMD 
and those with asthma. The number of colleagues that express work related 
fatigue is clearly smaller especially the amount of employees that subscribe to 
both items. 
The mean number of work handicaps, especially physical work handicaps, is 
high among employees with NMD and MS. A relatively high number of non­
physical handicaps is found among employees with MS. All types of work 
handicaps are significantly less common among employees with asthma. The 
number of employees with a chronic disorder that has trouble perfonning ce1tain 
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tasks because of disability in everyday life, ranges from one third (astluna) to two 
third (NMD). Among colleagues this concerns one in ten employees. Table 5 
also shows the number of work problems that are not related to disabilities in 
everyday life. They are apparently the result of the labour circumstances 
themselves and therefore called 'normal ' work problems. Still, the figures show 
that this kind of work problems are more frequently found among employees 
with a chronic disorder (24%) than among the colleagues without such a disorder 
(9%). 
In most cases the disorder is known among colleagues, specifically in the case of 
MS. 
More than half of the employees with MS see negative consequences of the 
disorder for the possibilities for promotion. Employees with astluna are most 
optimistic in this respect. There is little difference between patient groups to the 
degree in which employees state that work worsens the disorder. There is no 
significant difference between patient groups in the lack of social support from 
colleagues or superior in relation to the disorder. 

Job characteristics and work adjustments 

Job demands and disabilities together are responsible for the development of 
work handicaps. In this sense job demands and other characteristics of the job 
reflect the manner in which the job is suited to the needs of the worker with a 
chronic disorder. Table 5 shows job characteristics for the three patient groups 
and colleagues. 

Table 6 Job characteristics for three patient groups t-test for differences between patient groups* 

work characteristics NMD MS Asthma Total colleagues 

mentaVphysical work 
physical work 27% ns 17% --- 32%++ 26% 2(!'/o 
rn en ta I work 40% ns 48% +++ 31% --- 39% 43% 
physical and mental work 18% ns 19% ns 27%++ 22 % 22% 
physical nor mental work 14% ns 16% ns 10% - 13% 16% 
time pressure/autonomy 
low high 24% ns 36% +++ 16% --- 24% 23% 
low low 16%ns 12% ns 14% ns 14% 1 (f'/o 

high high 36% ns 34% ++ 46%++ 39% 46% 
high low 24%ns 17% - 23% ns 22% 21% 
unfavourable labour conditions 
> 2 items affirmative 28%- 21 % --- 46%+++ 33% 44% 
irregular hours 
> 2 items affirmative 22% --- 20%--- 44%+++ 30% 2 7% 
working week 
less than 33 hours 46% - 78% +++ 36% --- 51% 29% 

n= 302 270 348 920 180 

* -!+ p~ . os - . 01 --/++ p~.0 1- 001 ---/+++ p<.001 (in testing for statistical significance the category itself is 
excluded from the total) 

There is a large contrast in job characteristics between employees with MS and 
those with astluna. The circumstances for employees with MS work are generally 
more favourable: the content appeals to mental abilities more than physical ones, 

62 



Towards a better understanding 

there is little time pressure combined with sufficient job autonomy, labour 
conditions (f.e. noise, heat, coldness and stench) are relatively good and there are 
limited and regular working hours. On almost all of these characteristics the 
circumstances of employees with asthma are significantly more unfavourable. 
Job characteristics of those working with a NMD are more 'physical ' and more 
often typified through time pressure and little job autonomy than those working 
with MS. Labour conditions and working hours are more similar with those with 
MS. 
The labour conditions of the colleagues differ mainly on the point of working 
hours; the amount of people working part-time is considerably lower. In what 
way are these job demands and working conditions the result of specific 
measures to suit the work to personal characteristics and abilities? 
Table 7 shows the types of work adjustments that have been made en those that 
are still wanted. 

Table 7 For types of realized work adjustments/still wanted adjustments and realized /still wanted professional 
support for three patient groups and a group of colleagues; t-test for differences between patient groups• 

type of adjustments: NMD MS Asthm a Total Colleagues 
Working hours: 
realized 25%ns 52% +++ 6%--- 25% 3"/o 
sti ll wanted !2%ns 14% ns 8%- 11% 11% 
Te chnical: 
realized 13% ns 16% ++ 5% --- 11% 2% 
still wanted 7% ns 10% ns 9%ns 8% 9% 
Relief 
realized 30%+ 41 % +++ 8%--- 25% 4% 
still wanted 13% ns l4%ns 9%ns 12% 8% 
Task: 
realized 13% ns 32% +++ 4%--- 15% 2% 
still wanted !0% ns 12%ns 6%- 9o/o '7'/o 

n= 301 276 360 937 181 
•-I+ p= 05- OJ --/++ p= 01-.00 1 ---/+++ p<.00 1 (in testing for statistical significance the category itself is 
excluded from the total) 

Table 7 illustrates the fact that at least part of the differences in working 
conditions between patient groups, are the result of work adjustments. For all 
types of adjustments that have been carried through, figures are highest for 
patients with MS en lowest for those with asthma Although there are great 
differences to the degree in which work has already been adjusted, differences in 
the amount of people (sti ll) wanting a adjustment and the type of adjustments 
wanted are quite similar. 
Even in a population where there is no known chronic disorder, the amount op 
people wanting (another) work adjustment is almost the san1e as in the three 
patient groups. Work adjustment among colleagues are very scarce. 
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Discussion 

In response to a national discussion on the labour participation among 
chronically ill people in the Netherlands, TNO started a research program on this 
issue. In a number of research projects the newly developed Work & Handicap 
Questionnaire (WHQ), was used. To improve career perspectives of the those 
working a chronic disorder en to prevent drop out from the workforce, the 
philosophy underlying this questionnaire is that the focus should be on health 
related work problems and not so much on work related health problems. The 
core of the questionnaire consists therefore of a measurement of disabilities and 
related job demands. If job demands and disabilities in everyday coincide, there 
is the chance of health related work problems, called work handicaps. The WHQ 
makes an inventory of possibly harmful working conditions and possible 
strategies to counter health related work problems and work related fatigue by 
means of the work adjustments. 
The WHQ has been used in a number of research projects of which the data of 
three of them were selected for this article: employees with a Neuromuscular 
Disorder (NMD), Multiple Sclerosis (MS), asthma and a group of employees 
without a chronic disorder (colleagues). 
Though the three types of chronic disorders under study show a wide range in the 
number and type of disabilities, the work experiences are in some respect quite 
similar. More than a third to almost half of the employees expresses work related 
fatigue. Even among employees with asthma, with a relatively small amount of 
disabilities in everyday life, work related fatigue is quite common. This type of 
fatigue is twice as common among employees with a chronic disorder than in the 
group of colleagues without such an disorder. We assume that work related 
fatigue results from the extra burden caused by their limited ability to endure the 
strain caused by specific or general working conditions. Specific job demands 
can create work handicaps, when work problems can be traced tot disabilities in 
everyday life. These work handicaps are quite common among employees with a 
chronic disorder; it affects between 35% workers with asthma and 62% in the 
case of NMD. This kind of work problems are found among only one in ten of 
the colleagues. But apart from work handicaps, employees with a chronic 
disorder have a relatively large amount of 'normal ' work problems: work 
problems that can not be traced to disabilities in everyday life. This is seen as 
another indication that the balance between workload and the abilities of 
workers, is critical in the case of patients with a chronic disorder. 
Apart from a clearly limited amount of working hours, the overall working 
conditions of people with a chronic disorder are in many respects not very 
favourable. One third of the patients with a NMD or with MS, who are for the 
most part physically disabled, have jobs which are physically demanding. A 
quarter of the workers with NMD report time pressure and little autonomy, which 
is an unhealthy combination for all, but more so for people who have a restricted 
work capacity. Unfavourable labour conditions as the occurrence of fumes an 
adverse climatic conditions, are mentioned by almost halve of the employees 
with asthma who are because of their disorder, especially susceptible to these 
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conditions. Though the working situation of employees with MS is seemingly the 
best adapted to their limited abilities, the amount of patients indicating work 
related fatigue is highest of all three patient groups. This could well be the result 
of the fact that their work handicaps are more often non-physical. A follow-up 
study among patients with NMD (Andries, 2000) has shown that non-physical 
disabilities (especially mental disabilities) in everyday life are less easy to avoid 
and difficult to adjust than physical disabilities. This follow-up study also 
showed that in the long term certain adjustments are more effective than others in 
reducing the number work handicaps and the amount of work related fatigue . 
Adjustments aimed at 'relieve ', giving the employee the permission to slow 
down and ask help from colleagues, are less effective than adjustments aimed at 
a change of tasks, often implying a less ambitious job. Though often unpopular 
with workers themselves, these adjustments have proven to be effective in 
diminishing the number of work handicaps and thereby work related fatigue. To 
improve the fit between the remaining abilities of workers with a chronic 
disorder and their working situation, action is needed on the part of the workers 
themselves as well as colleagues, supervisors, occupational health physicians and 
personnel officers. Acceptance of the consequences of a chronic disorder for job 
performance and a focus on health related work problems, will prolong career 
opportunities for workers with a chronic disorder. The use of the Work & 
Handicap questionnaire will hopefully further these aims in determining these 
health related work problems en offering solutions by means of adequate work 
adjustment. 
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Work(place) adjustmenls can help restore lhe work capacity of persons with a chronic disease. This study aims to 
quantify the presence of work adjustments among chronically ill workers in the Netherlands, and to investigate the 
extent to which the presence of work adjustments are related to the experience of work-interfering problems, disease 
characteristics or work characteristics. Data for this study are derived from the Dutch Panel of Patients with Chronic 
Disca,cs. The results discussed here relate to data collected in 1999 from a representative sample of 556 working people 
with various chronic somatic diseases. Of the work-interfering problems, the ones related to physical disabilities, 
concentration or memory deficits and transportation emerged as the most important factors related to the presence of 
either immaterial (i.e. not material) or material work adjustments. In addition, higher age and lower educational level 
were associated with a higher probability of immaterial adjustments; pain, attack frc4ucn<..)' and physical demand~ of the 
joh were important predictors of material work adjustments. Jnumarwnal Journal of Rehabililati.on Research 24:7-14 © 
2001 Lippincott Williams & Wilkins 

Keywords: chronically ill; The Netherlands; workplace adjusunents 

Introduction 

Several sludics have conveyed the impression that 
persons with a chronic disease share a relatively 
disadvantaged position in the labour market. On 
the one hand, they have more difficultie' in getting 
a joh (Petrides el al., 1995; Mastekaa<>a, 1996; Van 
Elderen er al., 1996), and on the other they run a 
high risk of dropping out from the labour force at a 
relatively early age (e.g. Yelin et al., 1987; Mitchell, 
1990; Siddiqui, 1997; Rumrill e1 al., 1998). Con· 
sidering the negative implications of early with­
drawal from the labour market, it is increasingly 
felt that more efforts should be made to enhance 
the employability of the chronically ill. Above all, 
efforts to prevent job discontinuation are con­
sidered to be crucial, as it has been shown that 
return to work is particularly troublesome once 
people take prolonged sick leave (Culenaere et al., 
1999; Grossi et al., 1999). In this respect, distinct 
attention has been focused on the instrument of 
work adjustmenls (Mastckaasa, 1996; Gordun et 
al., 1997; Schall, 1998; Wevers, 1999). According to 
the work capaci1y-work load model (Van Dijk et 
al., 1990; Griindc mann and Nijboer, 1998), work 
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adjustments can help overcome specific work prob­
lems by affording a better lit between work de­
mands and the (restricted) work capacities of the 
chronically ill worker. 

Previous research has provided evidence that job 
adjustments are essential in enhancing the employ­
ment prospects of the chronically ill (Andries et al., 
1997; Roessler and Rumrill, 1998; Wevers, 1999). 
There is, however, little insight into the extent to 
which this instrument is in fact put into practice, 
and the extent to which the experience of specific 
problems at work are related to work adjustments. 
As a first research question we formulate: How 
many working people with a chronic illness in the 
Netherlands encounter problems at work as a con­
sequence of their disease (henceforth referred to 
as work-interfering problems) and how many of 
them actually have work adjustments? 

To the extent that work adjustments are primar­
ily related to work-interfering problems, they can 
be said to be applied efficiently, that is, they are 
actually aimed at the ones who need them to 
overcome specific difficulties in job performance. 
The question arising subsequently, however, is 
whether the presence of work adjustments can be 
explained entirely by work-interfering problems, or 
whether other factors also contribute to the pres­
ence of work adjustments. In line with the work 
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capacity-work load model, several additional ex­
planatory factors emerge. First, on the work-capac­
ity side, several disease characteristics are to be 
taken into account , viz. disease diagnosis (Lerner et 
al., 2000), disease duration, disease progression 
(Robinson, 2000), and functional disabilities result­
ing from the disease. One might argue that the 
impact of such disabilities are already accounted 
for by highlighting the work-interfering problems 
(Beany et al., 1995). However, persons with impair­
ments may not be disabled in their ability to work, 
or conversely, people with low degrees of impair­
ments may nonetheless encounter significant prob­
lems with job performance (Greenwood, 1984). 
Thus, functional disabilities should be included as 
a separate factor. Next, a person's ability to meet 
the job demands continuously may also be thwarted 
by the episodic manifestation of symptoms (Gordon 
et al., 1997; Rumrill et al., 1998). Similarly, it can be 
expected that persons who suffer from pain and 
fatigue may benefit from adjustments in work orga­
nization. Age may also be related to work adjust­
ments, considering that labour participation of the 
chronically ill has been found to decrease with 
increasing age (Sokka et al., 1999), which can be 
partly understood as an indication of reduced work 
capacity. On the work-load side, the effect of two 
work characteristics will be considered: the physi­
cal demands of the joh, and the respondent's suh­
jective assessment that his job is harmful to his 
health. Jn addition, educational level may have a 
work load effect. The relatively low participation 
rate among the lower educated chronically ill 
(Mitchell et al., 1988) may be related in part to 
higher work load in the type of jobs they occupy. 

To investigate whether work adjustments are 
effectuated efficiently and whether the above. 
mentioned factors have an (additional) effect, the 
second research question in this study runs: Which 
work-interfering problems emerge as the most im­
portant predictors of work adjustment,, and what 
other factors, beside work-interfering problems, are 
predictive of the presence of work adjustments? 

Material and methods 

Dain 

The data for this study were derived from the 
Panel of Patients with Chronic Diseases (PPCD), a 
longitudinal panel study conducted by Nivcl, which 
covers the period 1998- 2000. Respondents for the 
panel were recruited in 1997 via a random sample 
of 56 general practices in the Netherlands. Eligible 
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for inclusion in the study population were patients, 
diagnosed by a medical practitioner as having a 
non-curable or long-lasting somatic illness (not in a 
terminal stage), who were 15 years or older. and 
living independently. As it appeared that the sam­
ple of 56 general practices slightly differed from 
the total population of practices with respect to 
urbanization level and region of their domicile, a 
weighting factor was computed. To ensure that the 
findings reported below are representative of the 
Netherlands population of chronica!Jy ill, the anal­
yses in this study are based on weighted data. 

The project began with 2487 participants. Twice 
a year, participants fill out extensive postal ques­
tionnaires. For the purpose of this study, data 
about labour force participation, work adjustments 
and job characteristics that were collected at the 
fourth measurement (October 1999) were used. 
Follow-up response on the fourth measurement 
was 88.2% (1938 of the 2198 respondents still par­
ticipating). Only respondents younger than 65 years 
who were gainfully employed were included in the 
analyses (n = 556). The third PPCD questionnaire 
(April 1999; follow-up response 84.4%) supplied 
data concerning sociodemographic or disease­
related characteristics, pertaining to the same year 
of observation. 

Concepts and operationalization 

Working respondents were asked whether their 
work(place) had been adjusted to overcome 
health-related problems at work, and if so, what 
kind of adjustments had been effectuated. A dis­
tinction was made between immaterial adjust­
ments, including schedule modifications, reduced 
working hours, reduced working pace, more breaks, 
adjusted job assignments, help from colleagues 
(Yelin et al., 1980; Gordon et a/. , 1997), and mater­
ial adjustments, i.e. assistive devices, adjusted tools 
or machinery, adjusted furniture, transportation fa­
cilities, education and (re)training opportunities, 
improved accessibility of the building, and rest 
room (Roessler et al. , 1998; Pell et al., 1999). 
Respondents could mark one or more of these 
options. 

To get an impression of the prevalence of work­
interfering problems, respondents were asked to 
indicate whether they experienced problems at 
work related to transportation, mobility at work, 
vision/hearing, physical disabilities, physical en­
durance/weariness, concentration or memory 
deficits, or mental problems. 
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Disease diagnosis and disease duration were 
registered by the general practitioner. Diagnosis 
has been classified according to the official ICPC 
codes (Lamherts and Wood, 1987). In the case of 
comorbidity, the disease first di agnosed was used 
as the index disease (Schellevis and Van Lisdonk, 
1993). In the analyses below. several ICPC eate· 
gories have been merged, resulting in a classifica­
tion of eight diagnostic categories. Several rare 
diseases have been combined in the category of 
'uther diseases'. 

Functional disability was assessed by a shortened 
version of the Sickness Impact Profile (SIP68, De 
Bruin et al., 1994). In this study, two scales of the 
SIP68 were included: mobility control (12 items: 
a = 0.83), and cognitive autonomy and commuoica­
tion (11 items; a = 0.73). The scale for mobility 
control contains items concerning difficulty in 
walking and standing, bending or stooping, and 
hand control. 'Cognitive autonomy anti communi· 
cation ' relates to problems with planning, reason­
ing, concentration, adequate reaction, remember· 
ing, speaking, confusion, writing, and typing. In 
accordance with the instructions. a total-score vari· 
able was computed for each dimension by adding 
all the affirmative responses. A large proportion of 
respondents reported no disabilities at all on these 
subscales, so the variables were then dichotomized 
(no disabilities versus one or more disabilities). In 
addition, the questionnaire inquired ro what extent 
the respondent's health condition was character­
ized by pain, fatigue and progression of the dis­
ease. Response categories ranged from ' not at all' 
through ' to some extent' to 'to a large extent'. 

Physical demands of the job were measured by 
asking respondents whether their job was charac· 
terized by physically very heavy, moderately heavy, 
physically light or sedentary work. To determine 
work load in relation to work capacity, respondents 
were also asked whether they felt that their work 
has a harmful effect on their health, yes or no. 

Ana(vsis 

First, the percentage of chronica lly ill workers hav­
ing immaterial and material work adjustments are 
presented. To investigate the impact of work-inter­
fer ing problems, the proportion of working chroni· 
cally ill having any of the seven complications 
posing problems at work will be assessed, as well as 
the proportion of those with work-interfering prob· 
!ems who have (im)material work adjustments. 

To determine subsequently whether any additio­
nal variables contribute to the probability of work 

9 

adjustments, multivariate logistic regression was 
performed. in which the work-interfering problems 
were entered together with the disease characteris· 
ties, work characteristics and sociodemographic 
characteristics. As disabilities, as measured hy the 
SIP, and work-interfering problems may be partly 
overlapping, correlations between these sets of 
items as well as between the seven work-interfering 
problems were asst:Ssed in advance to check for 
multicollinearity. Correlation coefficients ranged 
between 0.01 and 0.51, so all variables could be 
entered in the analyses. Separate analyses were 
performed for immaterial and material work ad· 
justments as the outcome measures. A stepwise 
procedure with forward inclusion was used, to 
identify the most important predictors (P < 0.05). 

Results 

Demographics and descnptiveY 

Of the PPCD respondents aged 15-64 years, 52.4% 
were employed (n = 556). Almost 22% of them 
work less than 20 hours per week, 28.8% work 
between 20 and 31 hours per week, and 49.4% 
work 32 hours or more per week. Of the working 
population 46.9% is male, and 53.l % is female. On 
average, the working chronically ill are 44.3 years 
old (SD = 9.9), which is significantly younger than 
the unemployed chronically ill (students e~cluded; 
mean = 53.0; SD = 9.98). Almost half of the em­
ployed respondents has primary, lower or interme­
diate vocational education, 25.2% has lower or 
intermediate secondary education, 18.2% has an 
education at higher vocational level, and 8.4% has 
an academic degree. 

It appeared that 15.7% of the chronically ill 
involved in paid labour had undergone some kind 
of work adjustment. Twelve per cent of the respon­
dents indicated that they had immaterial work ad­
justments; 8.1 % had material adjustments. The 
work adjustments mentioned most frequently were 
reduced working hours (5.8%), adjusted working 
schedule (4.9%), reduced working pace (4.5%), ad· 
justed job assignments (4.3%), adjusted furniture 
(4.8%), assistive devices (4.2%) and additional 
breaks (4.3%). Less common work adjustments 
were help from colleagues (2.3%), adjusted tools or 
machinery (1.5%), transportation facilities (0.7%), 
education and (re)training opportunities (0.5%), 
improved accessibility of the building (0.3%) and 
resting rooms (0.4%). Most respondents with work 
adjustments reported one or two work adjustments 
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Tabk: l. \\'ork.ing chronically i11 enoounkring probkms at work (column I), and proportion of those with work-affecting problems 
having (im}materia! work adjustments 

Ha l'ingwork -
rela1ed difficul!ie:i 

Problt'..ms at work ~ia1i.11.g w 

Physical endurance, weariness 315 
Physical di~ahilities 2114 
Concentration, memory !JO 
Mental prohlem!li 72 
Sight/hearing 65 
Transportation to work 55 
Mobility at workplace 44 

(64.7%), either material or immaterial, whereas 
one-third reported more than two adjustments. 

Work-interfering problems and presence of work ad­
justments 

Table I shows that physical endurance and physical 
disabilities arc the most frequently reported health 
complications that pose problems at work for 
chronically ill workers (58.5% and 38.9% respec­
tively). Jn addition, 21 % of the chronically ill work­
ers encounter problems at work owing to con­
centration and memory deficits. Less prevalent 
problems were mental problems, visual/hearing 
problems, problems with transportation to and from 
work, arid problems with mobility at work. 

The last two columns of Table 1 show that, 
depending on the type of work-interfering problem, 
the proportion having immaterial adjustments 

% wiJh work adjustmems 
(of t!wse having d1fficulrU!s) 

% Immaterial Material 

58.5 19.6 11.6 
31!.9 27.9 lli.4 

21.3 29.I 13.6 
14.4 tR.1 8.2 
12.8 25.4 18.8 

10.7 41.l 25.5 
7.9 32.6 29.5 

ranges from 18% to 41 %, whereas the proportion 
with material work adjustments varies between 8% 
aod 29%. Clearly, not all kinds of work-interfering 
problems coocur with the presence of work adjust­
ments to the same extent. Remarkably, immaterial 
work adjustments are reported with the highest 
frequency by those having problems with 
transportation, mobility, and physical activities. This 
indicates that work adjustments such as altered 
work schedules or more break opportunities are 
important in meeting this kind of problem also. 

Multivariate analysis 

Now that the the relation between work-interfering 
problems and the presence of work adjustments 
has been identified, we will proceed by investigat­
ing whether disease characteristics, work character­
istics and sociodemographic characteristics add to 

Table 2. Disease characteristics and work characteristics of the working chronically ill (n - 556). SCP - Sickness Impact Profile 

Variables % 
... - --·-·- -----

Index disease 
asthma/CO PD 21.5 
locomotor diseases 12.b 
diabetes mel1itus 8.7 
neurological diseases 8.7 
heart/Vascular diseases 5.1 
cancer 4.3 
digestive disorders 4.2 
orhcr diseases 34 .9 

Mean disease duration (years) 10.7 (SD - 8.8) 
Mobility problems(;;, I) (S[P) 20.8 
Cognitive problems (;;, I) (SIP) 12.9 
Attacks ot" gymptomr. 

daily 7.0 
once or more a week 13.5 
once or more a month 16.8 
once or more .H ye1:1r 26.9 
never 35.8 
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Variables 

Pain 
none 
somewhat 
a lot 

Fatigue 
none 
somewhat 

a lot 
Proge.o;;sive deterioration 

none 
somewhat 
a lot 

Physical demands of joh 
very heavy work 

heavy work 
light work 
sedentary work 

Work causes deterioration 

of health (yes) 

% 

60.4 
30.3 

9.3 

33.8 
49.8 
16.4 

67.8 
29.7 

2.5 

9.1 
28.8 
22.8 
39.3 

12.2 
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the prediction of work adjustments. First, Table 2 
gives a descriptive overview of the disease and 
work characteristics of the working chronically ill. 
Table 3, part A, then presents the results of the 
logistic regression with immaterial adjustments as 
the outcome measure. It appears that prohlems at 
work resulting from physical disabilities, concentra­
tion an<l memory deficits, and transportation dif­
ficulties constitute the strongest predictors for 
immaterial work adjustments. When taking into 
account the effect of these work-interfering prob­
lems, it appears that higher age, primary, lower 
vocational or intermediate vocational education 
and daily occurrence of disease symptoms indepen­
dently increase the probability of immaterial work 
adjustments. 

With regard to the presence of material work 
adjustments (Table 3, Part B), having pain appears 
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to he the main predictor, followed by having prob­
lems at work owing to physical disabilities. Fre­
quency of attack.s is also significantly related to 
material adjustments, but the relationship is not 
very straightforward: the probability of having ma­
terial adjustments is significantly higher for those 
who suffer from their symptoms once or more a 
month, and lowest among those whose symptoms 
occur once or more a week or once or more a year. 
Next, a significant effect of physical demands of 
the job is observed. The probability of material 
adjustments increases with the level of physical 
demands, with the remarkable exception of the 
category of sedentary work, for which the probabil­
ity of material adjustments is relatively higher than 
for physically light or moderately light work. Fur­
thermore, the work-interfering problems related to 
transportation and to concentration deficits sig-

Table 3. Work·intcrfering problem", di~se characteristics, work chaucrcri~i~ and hackground characteristics predicting the 
presenet: of immaterial work ndjustments (part A) and the presence of material work adjustments (pan B) 

.Explanacnry 1.IQ.ri/Jb/Ls 

Parl A: Outcome measuft = immaterial adjustments 
Problem:s at work due to physical disabilities 
Prohlemc; at work due to concentration/memory deficits 
Problems at work due to transportation to work 
Age 
Educalional level 

primary, lower 01 intennediatc vocational 
lower or secondary preparatory 
higher \'OCational 
university education (reforence category) 

Attacks of symptoms 
daily 
once or more a week 

once or more a monrh 
once or more a year 
never (reterencc category) 

Paarl B: Outcome measure "" material adjustments 
Pain 

no (reference category) 
somewhat 
(I Jor 

Problems at work due to physical disabilities 
Attacks of ~ploms 

daily 
once or more a wet:k 
once or more ~ month 
once or more a year 
never (reference category) 

Physical demands of job 
very hea\I}' work 
heavy work 
light work 
sedentary (referenc.c category) 

Problems al work with transportatjon 
Problems at work due to concentration/memory deficits 

75 

/3-coeff. ISE) 

3.30 (0.74) 

3.17 (0.61) 
2.55 (O.b7) 

0.08 (0.03) 

1.19 (l.16) 
- 1.45 (l.40) 

0.54 (t.34) 
0.00 

l.48 (0.77) 
- 0.98 (0.79) 

11.15 (0.80) 
-0.93 (0.76) 

0.00 
- - - --- ·· 

0.00 
0.t4 (0.58) 
1.97 (0.88) 
1.70 (0.60) 

- 0.4'.l (0.91) 
-1.62 (0.94) 

0.78 C0.61) 
-1.43 (0.82) 

0.00 

0.01 (0.75) 
-1.IKI C0.64) 
-2.71 (1.10) 

O.IKl 
l.37 (0.63) 
1.14 (Q.54) 
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nificantly raises the prohahility of materi al adjust­
ments. 

Discussion 

To suppon integration of the chronically ill into 
the labour force and prevent early withdrawal, high 
policy priority is given to the instrument of 
work(place) adjustments, not only in the Nether­
lands (Van Gelder and Gorter, 1997; Wevers, 1999), 
but also in other countries such as the United 
States (Roessler and Rumrill , 1998), Canada 
(Zimmermann, 1992) and Norway (Mastekaasa, 
1996). This study revealed, however, that in the 
Netherlands they are in fact used by a limited 
number of working persons with a chronic illness, a 
situation which was also observed for the United 
States (Schall, 1998). Almost 85% of the Dutch 
working chronically ill repon as havin g no work 
adjustments, which is striking considering the fact 
that the rate of early job exits among persons with 
a chronic illness is disproponionate ly high (e.g. 
Robinson et al., 1989; D oeglas et al., 1995). It thus 
seems that much can be gained by optimizing the 
further implementation of work adjustments and 
increasing the number of working people making 
use of the potentials of this instrument. This may 
prevent or postpone job discontinuation for many 
chronically ill. 

When work adjustments are present, it appears 
that immaterial work adjustments, such as adjusted 
working hours or revised job assigments, are more 
common than material adjustments such as assis­
tive devices or adjusted furniture . This suggests 
that immaterial work adjustments can probably be 
fitted in more easily than material work adjust­
ments. that the former can be arranged with less 
effon or on a more informal basis than the latter, 
or that immaterial adjustments are a more obvious 
solution and come to mind more easily. 

The present findings give reason to suspect that 
many chronically ill may not be fully aware of the 
possibilities and/or procedures of applying for work 
adjustment• (see Scherich, 1996). This emphasizes 
the need to provide more adequate information on 
the subject, for instance by job counsellors. From 
the results of this study, we now know that th is 
information should be directed specifically at older 
workers with lower or vocacional education, with 
physically demanding jobs and frequent hindrance 
from their symptoms, who encounter problems at 
work owing to physical disabilities, concentration 
deficits and transportation problems. However, the 

limited presence of work adjustmen ts may also be 
att ributable to negligence on the part of employ­
en;. le may very well be. that they too are not 
sufficiently informed about their responsibilities to· 
wards employees who need work adjustments or 
the possibilities of acquiring subsidies for necessary 
adjustments. The present st udy cannot elucidate on 
this mailer, however . Another aspect lo consider 
regarding the limited use of work adjustments is 
that, as a consequence of the prevailing negative 
image of the chronically ill , persons with a chronic 
illness may feel reluctant to request work adjust­
ments as they prefer not to reveal any existing 
health problems (e.g. McReynolds, 1998). Contin­
ued efforts should therefore he given to present a 
mo re positive image of th e abilities of pe rsons with 
a chronic disease to employers, and dispel any 
reticence among chronically ill people to raise the 
issue with their employers. 

The results of the logistic regression reveal that 
having problems at work (notably problems owing 
to physical disabilities, concentration deficits and 
transportation) are among the most important pre­
dictors of work adjustments. This finding endorses 
that work adjustments are effectuated quite effi­
ciently, in the sense that they are deployed to 
overcome specific work-interfering problems. The 
other work-interfering problems that were dis­
cerned here are not decisive in this respect. With 
respect to the problem of physical weariness it can 
be argued that this problem is now generally very 
common (Houtman et al., 2000), making it in the 
eyes of chronically ill people a less legitimate rea ­
son to apply for work adjustments. It also became 
clear, however, that the presence of work adjust­
ments cannot be traced back entirely to work-inter­
fering problems. With respect to immaterial adjust­
ments, age, educationa l level and attack frequency 
appeared to have independent effects also, whereas 
the prese nce of material adjustments is also associ­
ated with pain, symptom frequency and job de­
mands. Disease diagnosis is nol a decisive factor in 
predicting work adjustmen ts. Although previous re­
search showed varying risks of job discontinuation 
for different diseases, Ibis is not reflected in higher 
(pre-exit ) prevalence of work adjustments. Appar­
ently, rather than the type of disease diagnosis, it is 
the kind of health-related problems one encoun­
ters that determines whether work adjustments are 
present. This justifies the Netherlands policy objec­
tive of developing disease-generic mea<ures, aimed 
at the total group of chronically ill, i.e. with any 
kind of chronic disease. 
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Abstract. This paper re-analyses data gathered in a 1989 
research among Dutch info rmation technology personnel. 
Working from Karasek's job strc~s model, we use exploratory 
multiple correspondence analyses on the aggrega ted data 
matrix or occupations and work items. We employed two 
models: one that emphasised. the negative evalualions of job 
aspects, and one that emphasised posi tive evalua tions. The 
structuring of positive evaluations of job aspects proved most 
meaningful. ()..-cupations could be distinguished into three 
groups. The first and largest group is L"haractcriscd by a fairly 
bal:mced degree of autonomy and workload. A se1.:ond group 
comprised of middle management occupations is characterised. 
by unfa,·ourable judgement on workload, matched by insuffi-
1,..;ent 11.utonomy; as such, employees in these occupations 
appear al risk of overburdening. A third group of computer 
specialists report a workload tha t is too slight given the ir degree 
of autonomy; this group appears to be at risk of undcr­
burdening. 

1. lntro4uctloo 

In informa ti on lcL:hn ology1 the confrontation of 
commercial demands with techniques and methods 
often fresh from the laboratory, creates Jabour condi­
tions that may be well worth while to investigalo, 
especially from the perspective of strain and stress. For 
this reason a questionnaire was administered in 1989 to 
appro<imalely 3000 persons employed in the informa· 
tion technology sector in the Netherlands (Andries 1990, 
Andries et al. I 991 ). The objective of this study had been 
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to obtain information on Lhe working conditi ons of 
emp\oyeos with widely ranging responsibilities in the 
creation of information technology products. 

The job-Oemands job-control-model (Karasek I 979, 
Karasek and Tbeorell I 990) predicts that negative 
o utcomes (e.g. hea lth complaints, exhauslion, depres­
sion, sickness absenteeism. mortality) as well as positive 
o utcome8 (e.g. job satisfaction, work motivation, 
productivity and motivation to learn new behaviour) 
result from specific combinations of demands and 
control. More specifically, the model postulates: (I) that 
the combination of high psychological demands and low 
job control incrca= psychological and physical strain; 
and (2) that jobs characterized by a combination of high 
demands and high control increase well-being, learning 
and personal growth. J\s such, it is the particulu 
combination or clustering o f negative and positive 
aspects that relates to well-being and strain, ra ther than 
ab~o lute values on separate indicators. 

The homogeneous sett ing of the 1989 research into 
info rmation technology personnel creates a particularly 
suitable opportunity fo r relating the research findings to 
Karasek's job-demands job-control model. ln co ntrast 
Lo other research into the quality of work in occupations 
affected by new technologies, which mostly focused on 
Visual Display Terminal (VDT) work in general (see e.g. 
Dainoir 1982, Kahn and Cooper I 986, Sauter and 
Hurrell 1988, Carey 1992). this survey was conducted in 



Towards a better understanding 

126 C. C. J. H. Bijleve/d et al. 

a homogenenus setting with well-<lefined heterogeneity 
of responsibilities, ranging from production to sales to 
supervisory tasks. In fact, several author.; (Fletcher and 
Jones 1993, Kristensen 1995) have recommended to 
investigate the applicability of the job-demands job­
control model for well-described jobs within a homo­
geneous setting - rather than among representative 
population samples. Though representativeness is of 
vital importance in descriptive studies, it is of minor 
importance in analytical studies (Kristensen 1995). For 
that matter, even though the 1989 data have their 
limitations for generalizing to present-day working 
conditions of information technology personnel, they 
lend themselves still well to a rc-an 11lysis in which the 
focus is on the application of relatively unused 
methodologies that enable to investigate aspects of 
Karasek's model. The chosen perspective of content­
ment versus disc:ontent fits in '"ith an analysis of jobs in 
which next to strain and stress, positive aspects such as 
challenge and learning opportunities, are relevant. 

For the 1989 study, given that little was known about 
the specific working conditions of information technol­
ogy personnel, preliminary interviews with key-persons 
had been held to explore specific problems encountered 
in the information technology sector (Andries 1990). It 
was found that, towards the end of the eighties, chronic 
shortages of qualified personnel, high staff-turnover, 
and difficulties in the planning of cnmputerization 
projects had created a potentially stressful environment 
for this sector. The interviews indicated that the 
generally peroeived indispensability of key information 
technology per.;onnel adds the risk of neglecting 
symptoms of physical and mental strain. In the 
literature, similar topics have been addressed (sec for 
instanoe Kraemer and Danziger 1990). The specific 
demands of computer technologies increase perceived 
workload and work pressure and tlecrea.~ed jnh control 
(Carayon-Sainfort 1992); in studying the impact of the 
balance between such positive and negative aspects in 
the work of office and computer workers, Carayon 
(1994) showed how combinations of small numbers of 
srressors related significantly to job-titie information 
and strain. In the still rapidly changing environment of 
computer technology, the likelihood of there being 
seni or staff schooled 'the old way' remains high, which 
qualitatively overloads supervisory staff and in turn 
threatens subordinates with overload (Backlund 1986, 
Aronsson 1989). Ultimately, this may even adversely 
affect Lhc quality of rela tionships in the workplace 
(Sutherland and Cooper 1988). Work overload-but 
also underload-can also re~:ult ·from irregular flow of 
work which is outside worker control (Johannson and 
Aronsson 1984). Work pace has been reported to vary 
from complete shutdown to very hectic as workers try to 
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keep to contract deadlines (Sutherland and Cooper 
1988). Additional problems particular to the informa­
tion tcchoology industry are the daily frustrations and 
sudden interruptions because of software bugs or 
systems crashes (Fisher 1988). As Sauter and Hurrell 
(1988) stated . changes in job content and worker control 
in the continuously changing and growing information 
proccissing induslry is a subject of in terest in preventing 
job stress and strain . 

Jn the following sections the data gathered in the 1989 
research among information technology personnel is re­
analysed . Attempts are made to identify occupations at 
risk of stress and strain. In doing so, the clustering of 
negative as well positive aspects in job evaluation is 
examined. Working from an exploratory framework , no 
distinction is made between dependent or independent 
variables nor arc specific hypotheses tested regarding the 
relation between stressors and stress outcomes. Rather, 
how various aspects of job complaints and contentment 
rdate is investi gated, thus enabling the authors ' 
technique to identify not only expected, but also 
unexpected relations. 

2. Melhodoloi:y 

2. l. Sample 

In the 1989 study, a questionnaire was mailed to a 
sample of information technology personnel. From the 
subscriber.; of the widely read Dutch computer-trade 
journal Computable (read by approximately 80% of tbe 
target population), a 10% sample had been drawn that 
was stratified over occupations. Because of uncertain 
demarcations of occupations, because of job mobility in 
the period between the moment tbe list of subscribers 
had been compiled and the moment the sample was 
actually drawn, and because of differences in response 
levels per occupation, the number of respondents per 
occupation varied. Due to the stratified sampling over 
occupations, the response group-though a consider­
able proportion of the target population-<:an not be 
considered representative of Dutch information tech­
nology personnel in general. However. as subgroups 
within the sample will be compared, this does not 
constitute a serious limitation. 

From the total of 5461 persons in the sample, 60% 
returned a completed questionnaire (3233 respondents). 
The mean age of the sample was 36 years; on average 
5'%, were women . 

A total of 32 different occupations could be distin­
guished . The occupations ranged from those in the top 
management (directors), middle management (heads of 
departmcnl') and lower management (system managen., 
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Table I. Occupations and labels. 

Occup1Hion Label 

Directors 
financial director (dir financial) 
managing director (dir managing) 

Middle management 
head of computing deparunent (head computing) 
head of information-processing (head info proces) 

<lcplirtment 
b~a<l of programming (head progmnming) 

department 
head of system-analysis (head system) 

department 

Lower managP.m~nt 
i.ySLem manager (system manager) 
applicalions manager (applic manag) 
network manager (network. manag) 
project coordinator (coordimHor) 

ComprJter specialists 
system-analyst (sysiem analyst) 
system-analyst/programmer (programmer) 
s~stem-designer (designer) 
application-program.mer/unalyst (application) 
network anaJyst/programmer (network) 
data-/telecommunications- (telecom) 

specialist 
information-analyst (info analy•t) 
micr(H.;()mputer programmt:r (micro) 

,'1/arke ring /snl.es personnel 
marketing rersonnel hard- & (marketing) 

software 
sales-personnel hardware (sales hardwiue) 
sales-personnel hardware (sa.les hardware) 

Admini.~lrarnrs 

accountant-administrative (adm advisor) 
advisor 

internal ac:countanr {internal) 
external accountant (extemal) 
head of adminisuation/ (controller) 

controller 

Teachers 
hu !iinc!iS-application!i course (course) 

leader 
informul ie:t teacht:r (informalics) 

Coruulrants 
consultant /advisor (ad,15or) 
management-con!iultant (manag consul) 

Suppurt personnel 
\\'Ork-planner (piano«) 
operator (operator) 
scrvice-engineericustomer- (service) 

support 
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41 
115 

142 
58 

45 

41 

182 
70 
48 

218 

70 
166 
126 
174 
26 
96 

95 
33 

101 

11 9 
56 

53 

79 
21 

124 

34 

105 

179 
93 

61 
62 
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applications managers etc.) to occupations such "" 
computer .,pecialists (in design, analys is and/or applica­
tions) , marketing/sales personnel, administrators, tea­
chers, consultants and support personnel (work 
planners, npernlors etc.). The different occupations that 
were investigated arc shown in table I , clustered into 
nine subgroups that reflect the different responsibilities 
in the realization of information technology products. 
For a more detailed description of the investigated 
sample, see Andries et al. (1991). 

2.2. Questionnaire 

The basis for the questionnaire used in the 1989 study 
was the 'VAG' questionnaire (a TNO standard ques­
tionnaire on work and health) (Dijkstra n al. 1986). 
This questionnaire has been used in a multitude of 
studies into working conditions, job stress and jnb 
satisfaction in the Netherlands. As such, it has the 
advantage that scores on the questionnaire can be 
compared to those of a Dutch reference population. 
Most of the studies in which the questionnaire had been 
used took place well before the Karasek model became 
so widely acknowledged, so the 'VAG' questionnaire is 
nnt based on the Karasek model. 

In order to address the particular nature of the sector 
under investigation, preliminary interviews with key· 
persons in infornmtion technology had been held. A 
number of findings were translated into specific ques­
tions that were addOO to the standard questionn aire for 
obtaining information particular to the working condi­
tions of information technology personnel. Additional 
job aspects thus included are lack or education, lack or 
control and career-prospects, workers' roles in the 
organisation and possibilities for delegation of respon­
sibilities. Possibilities for delegation have been identified 
as a major risk for strain and stress (Cooper 1986). The 
opcralionalizalion of control in fact complies with 
recommendations made recently by others (Wall et al. 
1996), identifying timing control and method control a.s 
key concepts. 

TI1e final questionnaire contained 40 items, referring 
to a wide range of job-aspects, such as salary and 
prospects, challenge, workload, qualifications, qualiry 
and amount of consultation by management as well a.s 
contacts with colleagues. Items on work-related physical 
and mental strain were present as well. The wording of 
the items was such tha t answers could he interpreted as 
representing contentment ('Is your daily work generally 
interesting?') or as representing discontent ('Are you 
often bothered by poor perfonnance of others?'). Table 
2 lists all questionnaire ]terns, clu"itcring them according 
to their perc.eived intrinsic similarity . In ta ble 2. for ease 
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Table 2. Questionnaire items 1
• percentages of affirmative answers, labels and diffe rences with rererence group. 

Item 

Workload 
(n) Working more than 45 hours a week 
(n) Not being uble to use up all one's days ofT 
(p) Not being able to use up days off in desired period 
Work is physically strenuous 

!Iecric working C()nditimis 
(n) Workload unequally divided over time 
(n) Working under time-pressure 
Progress of work delayed in case of one's absence 
Often hampered by unexpeceed event.:;. 
Often bolhercd by poor work of others 
Often hampered by the libscnc.c of others 

Qualifications 
(p) Not the right education for the job 
(p) Not enough experience for the job 
{n) Doubts about keeping up with innovations 

Challenge 
(p) Work is not engaging 
(p) Work otters no p leasure 
(p) Work is not mentally demanding 

Stress 
Work is often too tiring 
Regular problems with pace of work 
Feeling it is better to slow down 
Often feeling tense 
Often feeling nervous 
Ofu:n feeling agitated 

Health 
Recent health complaints 
Nol sleeping well 
Regular headaches 

Leadership 
(p) Work is badly organised 
(p) Insuffo ... "i.ent consultation 
(p) Bad day-to-day management 
(p) Management has no clear image in one's work: 
(p) Management does not take one's opinion into accounr 

Autonomy 
(p) Not able to decide on the organisation of work 
(p) Not able to decide on the method of working 
(p) Not able to decide on the pace of the work 

Suc:ial rupects 
(p) Rela tions among colleagues not pleasant 
Irritated by colleagues 
Work influences private life in a negative way 

Salary and prospects 
(p) Salary dependent upon performance 
(p) Salary doesn't concur with performance 
(p) More than 5 hours a week spent on study 
(p) Prospect~ for career are dim 

% Affirmative 
answers 

36 
30 
22 

8 

59 
69 
41 
66 
47 
26 

48 
38 
27 

5 
3 

12 

21 
13 
28 
23 

9 
28 

10 
4 

10 

38 
24 
48 
35 
27 

8 
12 
21 

11 
18 
31 

10 
34 
27 
13 

Label 

(>45 hrs) 
(no days of!) 
(days off period) 
(physical) 

(unequal) 
(time pressure) 
(delay absence) 
(unexpected) 
(others poor work) 
(others absence) 

(not qualified) 
(no expericnc.e) 
(innovations) 

(engaging) 
(pleasure) 
(mental) 

(tiring) 
(pace) 
(better slow) 
(tense) 
(nervous) 
(agitated) 

(health) 
(sleep) 
(headache) 

(organised) 
(consultation) 
(day-to-day) 
(image) 
(account) 

(organisation) 
(method) 
(pace) 

(relat ions) 
(irritation) 
(private) 

(salary depend) 
(salary concur) 
(study) 
(prospects) 

Difference 
reference group 

n.a. 
n.a. 
n.a. 
-18% 

n.a. 
+ 10"/, 

n.a 
n .a. 
n.a. 

-26-;o 
- 10% 
-27% 

-10•10 
- 12'/o 

-17% 

+14% 

!La. 

n.a. 
n.a. 

- 11 % 
- 23o/. 

n.a. 
+ 18'/. 
n.a 
-22% 

1ltems indica ted with (p) had been formulated positively in the que-stionnaire; those with (n) neutrally; all others as complaints/ 
stress.ors. 
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of interpretation, all aspects are worded negatively; 
those items that had been worded positively in the 
original questionnaire form have been indicated with 
'(p)' before the item, items that had been worded 
neutrally have been indicated with '(n)' The column 
indicated as 'difference reference group' in table 2 gives 
the ditference in percentage scores on the negatively 
worded items of the group under study with a Dutch 
reference group: for instance, + 10% means that in the 
group of information technology personnel under st udy, 
the percentage of respondents scoring on this item was 
10% higher than in the Dutch reference group . 

2.3. Method 

As labour conditions in the information technology 
sector are a relatively new area for research, and because 
relationships between the variables may .be non-linoar 
(K rist.ensen 1995), the assumption that a model should 
be used that is as free from assumptions as possible was 
the starting point. Techniques like factor analysis are 
therefore a less attractive option. Because the intention 
is to reduce the data content to manageable quantity, an 
exploratory kind of factor or principal components 
analysis must be sought. Non-linear principal compo­
nents analysis would be an option. In order to be able to 
explore the relations between the variables, nominal 
measurement levels for the variables would have to be 
assumed. In that case, the non-linear principal compo­
nents analysis technique reduces to homogeneity analy­
sis or multiple correspondence analysis (MCA) (see 
Greenacro 1984). 

Subjects' scores on the 40 aspects for eacb occupation 
were averaged; the number of subjects per occupation, 
and the variability of scores within occupations was 
such th at analysis on this level was considered justified . 
For almost all occupations, variation was considerably 
smaller within than between occupations. A 32 x 40 data 
matrix of the average scores of the occupations on the 
work aspects was thus obtained. Next all items were 
poled such, that a high score implied a negative 
evaluation. Following the choice of exploratory analysis 
technique, it was decided to explore the relationship 
between occupations and aspecL~ at category level. The 
:.tverage scores of the occupations were recoded . lf an 
occupation had an average score on a work aspect that 
was higher (more unfavourable) than the mean plus 0.2 
times the standard deviation of that item, it receivt.'tl a 
score on that aspect of 3; if it bad an average that was 
lower (more favourable) than the mean minus 0.2 times 
the standard deviation, it received a score of I; 
otherwise, it was given a score of 2. Thus, afrer recoding, 
the higher the score of an occupation on an item. the 
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more unfavourable that occupation scored on that i\em. 
This categorization is in a sense arbitrary, as no external 
criterion was used. lt is also fairly coarse, and implies 
loss of information. Of course, the scores could have 
been split into five categories, or seven. This refinernent 
would, however, have come at a considerable price in 
tcrrns of complexity and in terpretability of the solution. 
Jn addition, the demarcations we used (that is, the 
choice for 3 categories and a demarcation at 0.2 SO) 
ensured reasonably evenly filled categories over a ll 
aspects, which is considered conducive for technically 
sound solutions in MCA . 

MCA explores at category level the rela tionship 
between several categorical variables. MCA finds a 
best-fitting solution for both subjects as well as 
variables. Jn the solution, each subject (in this case: 
occupation) is assigned a set of co-ordinates, and each 
variable is assigned a set of co-ordinates. The config­
uration is oplimal in the sense that subjects are located 
close to the variables on which they have scored 
frequently . Therefore, a cloud of variables is centred 
around each subject: variables that 'belong' to Lhat 
subject. Similarly, around each variable a cloud of 
subjects is placed who all score frequently on that 
particular variable. The positions of the occupations are 
comparable to factor scores in factor analysis; the 
positions of the variables are comparable to factor 
loadings . Explained variances per dimension reflect the 
fit of the respective dimensions (comparable to the 
eigenvalues ia factor analysis). 

Ousters of subjects and variahles indicate homoge­
neous subgroups of subjects, which exhibit a similar 
scoring pattern. The more specific or homogeneous 
groups arc, the more peripherally they are placed in the 
configuration or structure. Conversely, centrally placed 
subjects and variables play a more diffuse and hetero­
geneous role. Jn the analysis ronducted here, the 
occupations assume the role of subjects, with the work 
aspects as variables. By inspecting the resulting config­
uration--look in g for clusters of occupations as subjects 
and work aspects as variables-one gets an impression 
of the structure of occupations and the aspects. 

The scores' I', '2', and '3' into which the average values 
for each occupa tion have hccn recoded arc inlcr:prcled as 
pattern frequencies by the technique. As such, the 
placement of occupations and aspects is done in such a 
way that occupations that score high on a certain aspect 
(interpreted as the occupation exhibiting this scoring 
pattern often) are situated close to that aspect. This 
implies that fo r the data matrix described above, in which 
a high score implies that a work iu;pect has ht:en evaluated 
negatively, multiple correspondence analysis produces a 
ronfiguration that stresses the negative evaluations on the 
aspects fo r the different occupations. 
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Next, for analysing the positive evaluations, the data 
matrix was modified, recoding every score of 3 into 1 
and every score of 1 into 3. /\ high score on a work 
aspect for an occupation now thus signifies th•t the 
work aspect bas been evaluated positively, implying that 
subjects in this occupation had few problems with or 
complaints on this aspect. Multiple correspondence 
analysis on this data matrix will again place occupations 
that score high on a cert.a in aspect in the vici nity of that 
•spect . As such, multiple correspondence analysis will 
now produce a configurntion that stresses the positive 
instead of lhc ncgaLi ve evaluaLions on the a~pccts for the 
various occupations. Thus , while multiple correspon­
dence analysis on the tirst m•trix produces a structure of 
occupations and work a...;pecls which is based on thc:ir 
similarity in negative evaluations, the same analysis on 
the second matrix produces a solution based on the 
occupations• similarities in positive evaluatio ns. 

The second type of solution will not be an exactly 
mirrored image version of the fi rst solution because the 
frequency distributions over high and low scores are not 
symmetric. Therefore, if an occupation has ~en placed 
on a certain spot in the configuration based on a high 
number of complaints on certain items, it does not imply 
that this occupation will receive opposite co-ordinates 
when :-o.tructuring according to contt:ntm~nl. The ex­
ploratory framework is thus reflected as well in the sense 
that analyses will be performed from the perspective of 
negative as well as posi tive evaluations of the job. 

For performing MCA, the procedure CORRESP was 
used in SAS version 5 (SAS 1988). For either analysis, a 
two-dimensional solution was chosen. The reason for 
choosing a two-dimensional solution is mainly ease of 
in terpretation: experience has shown that higher-dimen­
sional solutions are so much harder lo interpret that in 
practice nor much additional insight is derived from the 

added dimensions. Jn practice, two-dimensional solu­
tions are thus more or less chosen as a standard and 
more dimensions are added only when two-dimension3l 
solutions produce insufficiem insight. 

3. Results 

3.1. General 

In table 3 we give, as an overview of the (unreeoded) 
resulL' of the study, the sumscores on a number of 
clustered aspects over ten clusters of occupations that 
have intrinsic similarity . For 3 more detailed description 
of the results, see Andries et al. (1991 ). From table 3 we 
can see that directors report a very heavy workJo,.d , 
much challenge, as well as quite favourable scores on 
autonomy, co-ordination, and qualifications. Middle 
management report heavy strain and workload , very 
hectic working conditions, and favourable scores on 
challenge and autonomy. Lower management personnel 
have a fairly average profile with only hectic working 
conditions and little co-ordination and insufficient 
qualifications deviating from average scores . Computer 
specialists report little strain, a very light workload and 
no hectic working conditions, paired with little challenge 
and very little autonomy. Marketing and sales personnel 
resemble middle management personnel, although they 
score more favourably on autonomy. Administrators 
report strain, hectic working conditions and a very 
heavy workload. They score favo urably on autonomy, 
but very unfavourably on qualifications. Teachers 
report a pattern of non-hectic but straining and heavy 
work, with very little autonomy, little co-ordination and 
quite insufficient qualifications. Consultants are again 
mOre average: they report below av~rage strain, a nd 

Table 3. Occupations and job evaluatio ns 

0ccup4ltion 

Din:cto rs 
Middle management 
Lower management 
Computer specialists 
Marketing/sales personnel 
Administrators 
Teachers 
Consultants 
Support personnel 

Strain 

>> 

> > 

>> 

< 

> > = 20% above sample average 
> = 10% ilbove sample average 
-·=-approx. at sample average 

< = 100/o below sample average 
< ~-. = 20% below sample average 
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Hectic 

>> 
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above average favourahle scores on autonomy and 
challenge. Support personnel are distinguished by the 
lowest average level of challenge, very low autonomy 
and workJoad, insufficient co·ordination, low strain and 
below average scores on hectic working conditions. 

3.2. Multiple correspondence analysis of the negative 
evaluations on work aspects 

Wr:. performed multiple correspondence analysis on 
the 32 x 40 data matrix. For reasons outlined above, 
we chose a two-dimensional solution. The &.t and 
second dimension explained respectively 30.5% and 
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.2 .. 
:z 

a.drn advisor 
dir managlng 

" 

10.2% of the variance of the rescaled variables. 
Given the fact that we are analysing a high­
dimensional problem, this result may be labelled as 
good. 

A representation of the scores of the occupations is in 
figure I a. a similar representation of the scores of the 
work aspects is in figure 1 b; for the labels see tables 1 
and 2. Both figures in fact have been extracted from the 
solution that contains scon .. "S of work aspccL~ and 
occupations; for reasons of clarity they are presented 
separately. Jn figure 1 b, we have for reasons of overview 
omitted a number of work aspects that were placed 
centrally. From figure la it appears that four clusters of 
occupalions have particular patterns with regard to the 
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Figure la . Occupations in solution based on negative evaluations. 
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presence of job-related complaints. The clusters have 
been tentatively indicated in the figure; Lhc demarcations 
between the clusters in between the more centrally 
placed occupations should be ta.ken as fuzzy , however, 
as cluster membership cannot be defined that strictly 
with such centrally placed occupations. The first cluster 
is situated in the upper left-hand side of the configura­
tion: it is composed of directors, consultants, adminis­
trative and marketing/sales personnel. The external 
accountant is placed, somewhat oddly, well within !he 
first cluster, while his/her counterparts, the internal 
accountant and controller assume more intermediate 
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positions, close to the advisor and management con­
sultant. A second fairly distinct cluster of occupations is 
situated in the lower left-hand side of the configuration. 
This cluster contains all four middle management 
occupations: the head of computing department, the 
head of information-processing department, the head of 
programming department and the= head of system­
analysis department. A third cluster is situated in the 
upper right-hand side of the picture. This cluster 
contains four computer specialists (the sysk:rn-analyst , 
the system-analyst/programmer, the system-designer, 
and the applications-programmer/analyst) . A little bit 
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Figure 2a. Occupations in solution based on positive evaluations . 

to tbe side but definitely still belonging to the cluster is 
the operator, whose occupation: ·had been categorised 
'support personnel'. A fourth cl uster is formed by the 
mixture of all remaining occu pations, namely lower 
management personnel, teachers and remaining support 
personnel (without the operator) . Because it has been 
p1aced in a central position, thi~ duster is less marked 
and probably more heterogeneous than the previous 
ones. The network analyst is placed closest to the group 
of heads of departmen ts. The network manager on the 
other ha nd , who holds a far more responsible position, 
is placed somewhat at odds with his qualifications and 
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responsible position , within the group of support 
pcrstJnm:I . 

The profiles of each of the four clusters can be 
described using figure lb. The occupations in the first 
cluster of directors, consultants, administrative- and 
marketing/sales-perso nnel are all characterized by the 
demanding and responsible character of their work . 
Typical aspects of these occupations are delay in 
progress in the case of absence, problems with the poor 
work of others and problems with the absence of others . 
Personnel in these professions characteristically com­
plain that their sa lar ies are dependent upon perfor-
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Figure 2b. Aspects in solution based on positive evaluations. 

mance. Although they share this characteristic with the 
heads of departments in the second cluster, they report 
working more than 45 hours a week, and are not able to 
spend all their days off. They are further characterized 
by feelings of agitation and problems with the pace of 
the work. 

The four heads of departments in the second cluster 
negatively evaluate the time pressure exerted by the job, 
they report a sense that they had better slow down, 
tension as well as bother from um:xpecled events. 
Though less characteristically so, employees in these 
professions also complain that the job 1s tiring, and that 
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they cannot use their off-days in the periods they would 
like. With the first cluster, they share long working 
weeks, and not being able to use days-off. 

The third distinct cluster of computer specialists 
together with the operator arc characterized by large 
numbers of hours spent on study, autonomy problems 
in deciding on the method of working, unengaging work 
and dim prospects. This group is characterized by 
nervousness, a general feeling that the management docs 
not consult them. th at the work is badly organized, a.' 
well as a desire for more autonomy in the organi1.ation 
of their work. The last cluster of remaining occupations, 
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primarily consisting of lower management. teaching and 
support personnel, share unfavourable judgements on 
salary. lack of education and experience, on daily 
management and the degree of autonomy in the 
management and pace uf work. 

3.3. Multiple curro.•po"de"ce analysis of positive 
evaluations 

The same analysis wa.(i performed un lhc data matrix 
that emphasized the positive evaluations. Again, a two­
dimensional solution had been chosen; the first and 
second dimension now explained respectively 30.0% and 
11.3% of the variance of the rescaled variables, which is 
again a more than satisfactory result. Representations of 
the scores of the occupations and the work aspects arc in 
figures 2a and 2b; for the labels again see tables I and 2. 
As in figures la and lb, for reasons of clarity the most 
centrally placed occupations and work aspects have not 
been indii;atcd. Again, clusters of work aspects have 
been tentatively indicated; also here the demarcaiions 
between the clusters in between the more centrally 
placed occupations should be taken as fuzzy rather than 
definite. 

The structure of aspects matches that obtained in the 
previous analysis of negative evaluations, but for small 
changes on a number of items. For example, the fou r 
items 'time pressure', 'lx:Uc:::r slow', 'tense' and 'un· 
expected' have moved close r together. The item 'work is 
tiring' has moved somewhat to the periphery, meaning 
that the positive evaluation on this item apparently 
discriminates occupations better than a negative evalua­
tion. The same applies to the items 'work influences 
private life in a negative way', 'irritated by colleagues' 
and 'sleeping problems'. Conversely, the items 'often 
bothered by poor work of others' and 'often hampered 
by the absence of others' have moved to a more central 
position, !iihowing that negative evaluations on these 
items were fairly typical for the professions in whose 
vicinity they had been placed. The same applies to the 
'prospects' item. All in all , the aspects configuration bas 
become more constricted: the various items arc less 
spread out,. and c-spccially the central part of the figure 
now contains a dense cloud of aspects. 

Compared lo the previous analysis, the structuring in 
the occupations picture has been mirrnre<l on both 
dimensions- as indeed should be the case. Several 
occupations have changed position, however. The net­
work manager has moved to a much more peripheral 
position, close to the heads of departmen ts. This is 
conslstcnt with the high level of complaints on salary, 
leadership and qualifications in this occupation. In fact , 
the network manager and network analysl have: mnrc or 
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less swapped their positions. The network analyst 
moved from an odd· one·out posit ion in the group of 
teachers, lower management and support personnel , to a 
position closer to the other computer specialist occupa­
tions. This more central position matches the fairly 
average scores and generally low level of complaints in 
this group. The external accountant has moved to a 
position closer to his/her counterparts, the internal 
accountant and controller. Software sales personnel has 
also mo ved to a more central position, away from the 
directors, hardwa re sales personnel and the adminis­
trative advisor. 

Apart from these changed positions of several 
occupations, the clustering itself of occupations has 
improved: it has generally become more condensed. In 
fact, where the first analysis showed four clusters of 
occupations, the present configuration can be viewed as 
a cloud of occupations, with two smaller deviating 
clusters. The main cloud contains occupations ranging 
from the informatics te<::1chers, work planners and 
applications managers at the one extreme, towards the 
directors and hardware sales personnel at the other 
extreme. Given that items reflecting heavy workload and 
hectic working conditions arc posilioncd in the right 
hand side of the figure, and that items reflecting 
favourable scores on decision making, co-ordination 
and education are positioned in the lower right-hand 
side of the figure, the area in which the main cloud of 
occupations has been placed can in fact be considered as 
an area in which job control and job demands are in a 
state of equilibrium. 

In the upper left hand side of the cloud we find 
occupations that have low job demands matched with 
little job decision la ti tude and skill discretion . Moving 
down along the continuum to the right hand side, 
workload as well as autonomy and co-ordination 
increase. At the righl c:nd uf the continuum we find 
occupations with high job demands matched with high 
skill discretion and high levels of job decision latitude. 
At the left end of the continuum have been placed, 
amongst others, informatics teachers, network managers 
and work plannc:rs wilh little autonomy, complaints on 
co-ordination and a small workload . Moving along to 
the right-hand side we encounter amongst others the 
system manager, network analyst, telecommu11ications 
specia list. and fur ther o nwards amo ngst others .the 
in ternal and external accountant, managemen-t consul­
tant , and controller . At the upper extreme are the 
directo rs and hardware sales personnel with heavy job 
demands matched wilh a relatively high dcgrc-e nf skill 
discretion and job decision laritude . 

Two clusters have been placed away from the 
continuum, impl~i ng that these occupy a spl:t.:ific 
position of imbalance in job demands and job control. 
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These are the cluster of middle management occupations 
with the network manager-in the upper part of the 
configuration, and the cluster of computer specialists, 
together with the operator-in the lower left-hand side 
of the configuration. In both clusters, employees do not 
show extreme scores on job decision latitude items: the 
middle management occupations have a somewhat 
above average degree of autonomy, the computer 
>"JJ'--cialists have a below average degree o f autonomy. 
The two clusters differ ma rkedly, however, in the 
workload they experience . From the first analysis, the 
employees in the cluster of computer specialists had 
been unfavourably characterized by little challenge, few 
opportunities for study and unfavourable prospects. 
The middle management occupations on the other hand 
are characterized by their heavy workload and hectic 
working conditions, giving rise to tt:nsion, with employ­
ees expressing that they feel they should slow down. 

4. Discussion 

An important question to be addressed is wha t our 
results signify in terms of the job-<lemands job-ronlrol 
model (Karasek 1979). At first glance the two dimen­
sions of the MCA-charts seem to coincide with 
Karasek's dimensions of job demands and job con trol, 
in which one of tht: diagonals expresses a tendency to 
more strain (low strain-high strain jobs) and another to 
more learning motivation to develop new behaviour 
(passive-active jobs). The cluster containing the direc­
tors would comprise the active jobs, the cluster with 
programmers the passive jobs, and the cluster with 
middle management the high strain jobs. The fourth 
cluster do<:li not seem lo fit in with the Karasek typology 
completely , however. To call these jobs ·1uw stra in ' does 
not fi t wilh the respect ive items in this section, though 
lack of future possibilities and lack of learning motiva· 
lion do suggest resemblance in content. 

Our unconstrained exploratory analyses produced a 
structure of work aspects in which the main components 
of Karasek's model emerged. At th~ sa.me time. we thus 
found some instances, where things may be more 
complicated . Given the resemblances in overall structure 
between the positive and negative configurations, the 
likelihood that the solutions were based on chance 
placements of occupalions and/or aspccLI\ is small. ln 
addition, by referring back to the o riginal data and 
summary tabulations. we were able to corroborate those 
relations that had emerged as most characteristic. In 
principle, one disadvantage of our technique, is that we 
compare occupations only in terms of lheir rdat ive 
number of complaints. Thus, it is theoretically possible 
that one occupation is interpreted as having very high 
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levels of complaints while in fact the level is high 
compared to the other occupations, hut not high in an 
absolute sense. The comparison of the scores with 
respect to the reference group indicated that in general 
such Lendencies were nut present in the data. 

All in all , the authors believe that the techniques 
employed for the analysis of their data are, a ltilough 
definitely not new, a useful addition to available 
procedures. It should be stated that the aulhors' 
techniques are not the only option. In fact, it would 
have been possible to apply the same kinds of recoding 
we applied, and fit linear and quadratic relations 
between the variables, and more o r Jess the same 
insights might have been gained. The authors· techni­
ques are less restrictive and more efficient. MCA, and 
related non-linear exploratory techniques, are strong in 
thal they !,rive a muhlvarialc exploration of the pertinent 
relations in the data. This overview comes at the price of 
specificity: no tests of particular relations are made and 
findings should in general be taken as indicative and 
guiding for further, quantitative confirmatory resean:h. 
(Those favouring 'standard' t.t:chniques ofien forget to 
mention that there is also a price to pay for specificity: 
testing ever so many bivariate cross-tabulations has 
distinct di sadvantages as well). Another implicit gain is 
that the unexpected is not excluded per se: the structure 
is arrived at without constraints. An added nicety is the 
possibility illustrated to focus on the 'bright side of life: 
to employ a reverse perspective by focusing on the 
positive evaluations. Again, no pre-specified hypotheses 
were tested. Rather, comparison of the two structures 
revealed some unexpected patterns, which may be useful 
topics for further study. 

The li uthon identified a cluster of occupations 
stretched out as a continuum along which equilibrium 
exists between psychological joh demands (as indicated 
by workload and hectic working conditions) and job 
control (as indicated by autonomy, co-ordination and 
education). Two clusters of occupations assumed 
distinctly off-line positions: the middle management on 
the one hand and the computer specialists on the other 
hand. The fact that these clas.,iftcation< emerged more 
clearly in the second analysis of positive evalua tions 
may be explained by the general result that all 
occupations had in absolute terms fairly low levels of 
complaints, which might have made it difficult to classify 
them on the hasis of thei r complaints. This finding may 
be taken as add itional use for o ur approach. 

For the occupations in the sample with high 
autonomy coupled with heavy workload, pressure and 
hectic ci rcumstances, the Karasek model postulates that 
their high job-control makes it possible to cope with 
high job-<lemands. This gro up should thus be less at risk 
of stress. For the marketeers in this group, such a 
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conclusion is conlra<licted by Lht:ir unfavourahlc scores 
on the combined indicators of strain. This may be seen 
as an illustration of the limitations of our technique 
referred to above, as lhe multiple correspondence 
analysis produced a necessarily coarse su=ary of the 
relations between occupations and work aspects. It 
could also be taken as an indication that more 
complicated relations than those prescribed by the 
Karasek model are present. It may also be caused by a 
deficiency of our questionnaire that, as indicated above, 
was not designed with the Karasek model in mind. More 
research is needed to arrive at an answer here . 

Al the other extreme, the low-level balanced occupa­
tions (lower management, teachers and support person­
nel exclusive of the operators) share a relatively 
pessimistic outlook on their career-prospects. This is 
not only substantiated by their own . unfavourable 
judgement on their degree of qualification and future 
prospecL,, hut also by other data regarding their former 
career and actual level and type of education (Andries 
1990). This applies especially to lower management 
regarding their degree of education and to teachers 
regarding the type of education needed for the job. 
These occupations might tentatively be lahdlcd as 
'blind-alley' occupations. 

The off-balance cluster of middle management per­
sonnel is of further special interest. Heads of depart­
ments carry responsibility not only for their own work, 
but also for that of others. While above average, 
autonomy scores for this group are apparently not high 
enough for satisfactory management of the busy and 
unexpected nature of the work and for coping with their 
heavy workload and hectic working conditions. For this 
group, the risk of overburdening seems real. Added to 
this, middle management personnel usually have to 
operate between 'hammer' and 'anvil' (Mintzberg 1973), 
in this case the managing board and subordinate 
computer spcciali!4ts resrx:ctivcly. The difficulties in 
planning computerization projects add further to the 
stressfulness of their position, especially when taking 
into account that for a long time turnover of personnel 
within project-teams was considerable (Andries 1990). 
In the Netherlands at the beginning of the 1990s, most 
middle management personnel originated from the 
ranks of computer specialists (such as system-analysts 
or programmers). Earlier research (Couger and Zawacki 
1980) into work preferences of computer specialists had 
demonstrated a marked prefereooe for career prospects 
and relatively little interest in social aspects of the job, 
reinforced by a process of self-selection during educa­
tion. One could tentatively argue that, once arrived at 
the managerial level, lack of social skills may conse· 
qucntly cause problems in on~'s own functioning and 
the functioning of others . Perhaps the relatively 
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unfavourable judgement on day-to-day-management in 
the overall population should also be viewed in this 
context. A last explanation for this group's position may 
he lack of education in the rapidly changing world of 
information technology (Backlund 1986, Aronsson 
1989). 

The second group sufforing from imbalance are the 
programmers, system-analysts and system-designers. 
They emerge as an underchallenged group: workload, 
hectic elements in the working situations and elements 
of work-related strain play a small role. The b'Toup is 
typified instead by negative judgements on the challenge 
and degree of autonomy, especially concerning the 
method of working. The fact that these computer 
specialists reportedly spend a lot of rime on study, can 
be explained as an effort to escape from their 
unstimulating job through further education. They can 
he charactcri7.t:<l a:i 'starters': the average age is just uver 
30, and for most this is their first job (Andries 1990) . 
This generalization applies to the operators as well, 
especially regarding the lack of autonomy in their 
method of working. Combined with their position in 
this analysis close to low workload and the abscnCI! of 
hectic aspects, it appears that for this group the risk of 
'under-burdening' may be present (Cox 1985). 

Even though the authors have thus found an 
interpretable and manageable structure of occupations 
and work aspects, further research is needed to assess 
whether occupations that are theoretically al risk , will 
indeed experience stress, lowered motivation, decreased 
perfonnance and increased absenteeism. Our results 
showed that for a number of occupations, indicators of 
strain did nor match model-driven expectations. Some 
elements mny therefore need to be added to the model 10 

explain the pallerns found. One such element may be the 
interaction with customers, and the manner in which 
personnel succeed in translating customers' needs into 
marketable products. The uncontrollability of this 
process and its impact on mental strain could be fur ther 
intensified by the (social) distance between th ose 
responsible for customers contacts and those who have 
final responsibility for automation products. Further­
more, the deviations found may also be due to 
occupation- or sector-specific invalidity of operationa­
lizations of job decision latitude. Autonomy is a concept 
of little practical use if employees an: free to choose their 
method and pace of working, but still need to finish their 
unplannable work on time in a heavily competitive 
environment. 

The information technology sector has witnessed 
ongoing rapid growth in vo\umt::. with corresponding 
growth in the number of new or newly tilled 
occupational and educational domains. For that 
matter we would like to stress that, given that the 
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occupa ti onal spectrum within information technology 
is rapidly changing, it has to be doubted whether all 
of our findings (based on data collected in 1989) can 
be generalized to present-day working conditions. For 
some occupations, this is doubtful for sure: for 
insta nce network administrators' job contents have 
changed substantially over the past decade. At the 
same time, the auth ors believe that the findings for 
managerial personnel are still valid to a large extent, 
as their job content has altered far less. These 
developments are only pan of the many justifications 
for scientific interest in the rapidly changing world of 
information technology, not in the least for the 
sector 's impact on future working- and living-condi­
tions. For these reasons, ongoing research into work­
ing condi tions and their effect on indicators of 
physical and mental well-being among information 
technology personnel is warranted. 

A.cknowled~ement.s 

The authors wish to thank Peter Smulders and two 
anonymous reviewers for their helpful comments and 
suggestions in the process of writing this manuscript. 

References 

ANDRIES, F., B l1LEV1'W, C.C.J.H. and Por, F .D. 1991, Working 
conrutions and mental strain of automation personnel. 
international Journal of Hunum-Computa lnreraction , 3, 
363-373 . 

ANv~ 1 cs, F . 1990, A11lumatiseren i.:t M ensenwerk {Automation is 
lh< Work of Humans} (Leiden, the Netherlands: NIPG­
TNO). 

ARoNssot-1• G. l 989, C hanged qualification demands in compu­
ter-mediated work. Special issue: coping with new technol­
ogy . Applied Psycholugy: An International &view, 38, 57-71 . 

BACKLU:-.'D, A. K. 1986. Competence for n working life in 
upheaval: developmental changes rhat will radically change 
the working life. Educational and Ps_vchologica( lnteracrions, 
84, 35. 

CAK.'\YON-SAtNt-OKT, P. 1992, The usc of computers in offices: 
impact on task characteristics and workt:r stress. Special 
issue : occupational stress in human-computer intemction: II . 
lnternatinn.al Journa( of Human-Computer lmeraction, 4, 
24.)--26 1. 

CAR.o\ YON P. 1994, Stressful jobs and non·srres.sfu\ jobs: a 
duster analysis uf offi1...t: job~. Ergonomics, 37, 311 - 323. 

C AREY, J. M . 1992. Job satisfaction and visual <lispluy unit 
(VDU) usage: an explanatory model. &hm·iuur and 
/nformaricn Technology. 11 , 338- 344 . 

CoorER C. L. I 'J86. Job distress: recent research and the 
emerging role of the clin1caJ nccupal.ional psychologist . 
Bulletin of 1ht. British Ps.vchnlo~ical SociLt_11, 39, 325-13 1. 

94 

Cll'Gf:iR. J. D. and z,,.w11.c1< 1, R. A. 1980, MotivacUig and 
Managing Cornpult!r Persunnei (Chii.:heslt:r: Wiley). 

Cox, T . 1985, The nature 1md measurement of stress. 
Ergonornic:s, 28, 1155 1163. 

o,,.1NoFF. M. J. 1982, Occupational stress factors in vh:uM.l 
display tenninal (VD11 operation: a review of empirical 
research. &hoviour and Information Techn ology, 1, 141 -176. 

DuKSTJt.A, A., "AN DER GRtNTEN, M. P., Sou.ATMAN:'/, M. J .TH. 
and DE \VJNTER. C. R. 1986, Func1io11.uf!n in d~ Arheidssi­
tuatie ; UitKangsPunten, Ontwerp en Handieiding voor Onder· 
zoek cnukr Werknemers naar Gezorulheid, Werk en 
Werkof1tl·tundigheden. [ Fwu:tioni111{ at the Workplace; Starr­
ing Points, De:J"ign um/ Guideline.r for Research amongu 
Employees into Health , Wurk uru/ Working Conditions} 
(Leiden, The Netherlands: NIPG-TNO). 

F 1SHER, S. 1988, Methodological factors in the investigation of 
stress and health a t work: the development of the 
cpidemiologfcal problem analysis approach, in J . J. lfurrcJl , 
L. R. Murphy, S. L. Saut<r and C. L. Cooper (eds) 
Occupational Stress: issues and DevelopmenIS ilt R esearch 
(New York: Taylor and Fran,is), 75-87. 

FLETCl fl!R B. c. nnd J ONES, F. 1993, A refutation or Karasck's 
demand-discretion model o r occupational stress with a range 
of dependent measures. Journal of Organi;;mional Behcn•ior, 
14, 319-330. 

GREENACRE, M. J. 1984, Theory and Applications of Correspo11-
denc:e Anal}''j"is (Lone.loo: At.:1tdemit: Pre~s). 

Io11AN!"SO,..., G . and ARONSSON, G. 1984, Stress reactio ns in 
computerized administr3tive work. Journal of Occupational 
Behaviour, 5, 159-181. 

KAHN, H. and CooPER, C. l. 19~6, C<lmputing stress. Special 
lssut:: information technology and behaviour. Current 
Psychologit:ul Research and Reviews, 5, 148- 162. 

K"RASEK, R . 1979, Job demands, job decision latitude and 
mental strain: implications for job design. Administrative 
Science Quaritrl.)', 24, 28.5-30X. 

KA~.l:'.K , R, an<l THEORELL, T. 1990, Healthy work (New York: 
Basic Books). 

KRAEMER, K . L 3nd D.-.NZJCER, J. N. 1990, The impacts o f 
computer techno logy on the work.life of information work­
ers. Social Science Compuur Re't'iR.w, R, 592-61 3. 

KKISTE:NSl:N T. 1995, The demand-control-support model: 
methodological challenges for future research. Stress }l/ed­
icine, II, 17-26. 

MINTZBEr:t.G, H. 1973, The Nature. of Managerial Wark (New 
York.: Harpt:r an<l Row). 

S/\S 1988. SAS Tedmi«ul Repor1 P-179 (Cary, NC: SAS 
Institute Inc.) . 

SAUTER. S. L. and lfoR>ELL, J . J. 1988, Occupational health and 
the computer·med.iation or info nnation work: research 
needs. In G. Salvendy, S . L. S.auter and J. J. Hurrell (eds) 
Suc:ial, Ergmwmic: and Stress Aspects of Wurk ti:illl 
Computer3 , Proceedings of the 2nd lntc::rnational Cot1ference 
on Human-Computer lmerac1ion (August 10-14, 1987) 
(Amsterdam: Elsevier). 211-217. 

StrrHER LAND, V. J. and CooPF.R, C. L. 19&8, Occupational stress: 
issues and developments in research. ln J. J. Hurrell , L. R. 
Murphy, S. L. Sauler untl C. L. Cooper (c<ls) Occ:upational 
Stress: Issues und Developmrmts in Rt:se::arc:h (New York: 
Taylor and Francis), 3-40. 

WALL. T. D ., J ACKSON, P. R ., M ULLARK EY, S. and BARKER, S. K . 
1W6. The demands-control model of job slrain: a more 
specific test. Jnurnal of Occupational and Organi:a1io11nl 
P>yclwlogy, 69, 153-166. 



Towards a better understanding 

Arbeidsuitval door burn-out. 
OTTEN F, SMULDERS PGW EN ANDRIES F. 

This study is published in Economisch Statistische Berichten 4-1 -2002 

95 



Towards a better understanding 

, .•.••.. ,, .. , .. ,. 
Arbeidsuitval door burn-out 

De avennaat aan psy­

chisch gerelateerde 

arbeidsuitval bij vrou­

wen hangt niet samen 

met werkbelasting. 
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H et aanral ar~idsongeschilc.te 
Ncderlanden nadert bet mil­

joen. Eerdere maatrcgclen orn de 
trendmatige srijging muctureel om 
re buigen, haalden weinig uit. Van 
de deze zomer door de commiuie­
Donner voorge.steldc aanpassing 
Yan dc:·wAO wordt, indien deze 
wordt aangenomen door her par&e­
mcnt, wcl dcgclijk verwacht dat i:c: 

dt WAO-problematick terug zal 
dringen. Kern van her ""-irigings· 
voorstd is dat iedere nieuwkomer 
die ni.et voor de voile honderd pro-­
cent langdurig arbcidsongeschikt 
wordt vcrkbard, geen WAO-Wtkc-­
ring krijgr. Dar de Jar. zo hoog 
wordt gelegd, is mede ingegeven 
door de hllivcr voor het steeds gro­
rer wordende contingent dat op 
grond van psychische klachre:n de 
WAO instroornt. Al bijna d.e hclft 
van de instroom van jonge mensen 
komt voor rckcning van psychi­
sche klachten1• Daarbij gaat htt in 
hoofd.z.a&k om dcprenics, angst­
stoomisscn en burn-our. Er wo­
men meer vrouweo dan mannen in 
met psychische klachtcn. 

Tot op hcden is hct grottndccls 
onduJdelijk welke factoren predcs 
veranrwoordelijk rijo voor de 
ovetrn"1.ac .aan psychi.sch gerc.lateer­
de arbcidsuitval bij vrouwen. Wd­
iswaar hebbcn vrouwcn vaker dan 
mannen minder autonomic en 
minder mogclij]c.bedcn om zich in 

het werk tc ontplooien1• maar dat 
houdt slcchts bepcrl:.r verband mtt 
hogcre arbeidsuitvaP. Bovendien is 
de vcclgehoordc suggettie dat 
mecrvoudige bela5ting van Yrou· 
wen door wcrk, zorg voor kinde­
ren of anderen, en zor;:g voor het 
h.uishoudcn c:en bclangrij kc red en 
is voor de overmaat aan arbeids~ 
ufrval, nimmer empirisch bard 
gemaakt. Wel iijn er aanwijzingen 
dar vrouwcn bij langdurig zickte­
venL\im vanwege psychischc 
ldachren minder sncl bun werlt 
hcrvattcn dan mannet14

• 

Er mocten nog andere factoren 
beuaan die de vcnchillcn tunen 
manncn en nouwcn in psycbisch 
gcrelarcerdc arbeidsuitVal lcunncn 
verldaten. Het gegeven dat juist 
mecr vrouwcn zondcr kindcren 
buro-out kbcht:en bcrichten dan 
vrouwcn met kinde.rcn is wcllichr 
ccn indicatie'. Aangez.ien geschei­
dcn en verweduwdc personen 
bovcngemiddcld kwetsbur <ijn 
voor psycho-sociale bclasting 
•peclr burgcrlijkc staar mogclijk 
eveneens ttn rol'. 

Empirie 

Met gegevens van ruirn 4000 
wcrkcnden uit dc TND Arbeith­
sil1Ulli< Survey 2000 (TAS), is 
ondeaocht of huishoudensaamcn­
stelling. burgerlijke staat en psy· 
eh~ werkbelasting bij vrouwe.n 
Sterk.er .aan bum-out i:ijn gercla­
teerd dan bij mannen7• Vcrvolgcns 
is onderzocht of de%e keomcrken 
bij vrouwen in vcrgeJijkba.rc mare 
aan 1.owcl burn-our als zidcre­
venuim zijn gerelateerd. Dit laat­
sre wijst op grotc overlap tusscn de 
door het bctrcffcnde keomerk 
gcgenerecn:ie aandelen z.iekt.e-­
vcnuim en burn-ou.r-klachten. 
lndien bc_ide onderzoeksvra.gen 
warden bevc.scigd, speclt het 
bcrrcffen& kcnrnerk waarschijn­
lijk cen relevance rol in de huidige, 
verboogdi: WAO-instroom van 
vrouwen. 

Werl<endc vrovw heel! nie! ~ 
bum-out lcJachtetl .•. 
Burn-out is in de T AS gemcrcn 

aan de hand van vijf vragen Wr de 
zogehetcn Utruhts• burn01<t 
scb4ar. Dczc vragen vcrwijzcn 
naar emocioncfe uirpurring op hct 
wcrk, wat re bcschouwen is aJs de 
kemdimc:nsie van burn-out. Zij die 
gemiddcld rninirnul een kccr per 
week met dei.e vormcn van cmi>l­
tionele uirpurring kampcn, zijn 
inge<lccld als pcrsonca met bura­
out-klachten. Aldus wocdr •ijfticn 
pcocent van de werk.z.ame bcroeps­
bevolking geconfronteerd met 
buro-ouL Er ls geen verschil tussen 
mannen en vrouwen. 

. moar .erzu.lmt mttr 
Van de werkzarnc bcrocpsbc­

volking heeft 29 pr<>ccnt ~e keer 
of Yaker her wcrk vcrzuimd. Naar 
vcrhouding verzuimtn mecr vrou­
wen dan mannen het werk (35 
tegen 25 proccnr). 

Wcri<stress 
Volgcns een vcel gebruikr 

modeJ voor wcrkst.res.s worden 
psychiJche gtzondheidddachrcn 
voor.al veroorua.kt door de combi­
narie van hoge wcrkdruk met wei-
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~~~-mec1-
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nig controlemogelijkheden in het 
werk'. Conrrolcmogdijkheden 
verwijzen naar de mate van taak­
auronomie en otuplooiingsm_oge­
lijkhedcn in het wcrk. In de TAS js 

naar alle 1specten van werkdruk 
en controlcmogelijkheden 
gevra1g.d. Per concept z.ijn samcn· 
Yattendc tweeddingen gemaakt die 
vcrvolgens zijn gecombinef!rd. 
T abd 1 laat ticn dat de voor de 
psychischc geiondheid meest fnui­
kende combinaric van hoge wcr.:k­
druk en lagc controlcmogelijk· 
beden bij vrou.wen vaker 
YOOrkomt dan bij mannen: vijfrie:n 
tcgen negcn proccnc. De meest 
gun.srige combin~tie , re we.ten 
~pcrkte wcrkdruk en hoge ma"' 
nn cootrolc, komt her vaakst bij 
mannen voor: vurtig proccnt. 

lnstiw!Jonee/ leefj>otroon 
Orn overlap re vemUjdcn ?..ijn de 

kenmcrken burgerlijke staat en 
huishoudenssamenstclling samcn­
gcvocgd tot een kenmcrk, in her 
•crdcre •erloop steeds aangcduid 
als insrirutioncd leefpacroon. Het 
institurionele ledp.atroon verscbilt 
tusscn manncn en vrouwc:n. Wtr­
kendc vrouwen maken relatief 
vakct" da.n manncn dccl uit van een 
samenlttfvorm zonder kindcrcn 
132 rcgen 2~ procent) en relatief 
mindtt vrouwcn van eCn samcn­
leefvorm met kinderen (34 regen 
54 procenc). Verhoudingsgewijs 
mcer vrouwen dan m.annen mi.ken 
dttl uit van ccn ttnoudergczin 
(negen regen twee procent). D= 
vrouwcn zijn grotcndccls gachei· 
den of v<~uwd. Ook zijn wcr­
kendr \•rouwcn vaker alleen.staand 
dan m:annen vanwcge ecn schci­
ding of overlijden van de partner 
lvijf tegen twee procenr). Bij zowcl 
manncn 1 ls vrouwen heeft ooge­
vca rwintig procent nooit ccn 
samenleefparrner gehad. 

Psychisch• ~las!Jnr en uitwl 
Met regrcssicanalysc zijn a.pan 

voor mannen en \'rouwen de ken­
mcrkcn bum-out en z.iek teverzuim 
gerela,..rd aan psychische werk· 
bcluring en het insritucionee! Jeef. 
patroon. Daarbij is tevens rckc­
ning gehoudcn met de invloerl va_n 
leefrijd, opleiding en mcerdere 
objccrievc wcrkkenmerkcn, waar­
ondcr li<hamdijke wcrkbelasring 
en wcrkduur. 

In t>1bel 2 zijn de samcnbangen 
weergegevcn door 'odds~·rario's.-. 
De:zc kunncn bij ~adering als 
kansverhoudi.ngen worden ge'intet· 
pretcerd, Bijvoorbccid: manncn 
die moeten waken ondcr hogc 
wcrkdruk mettegclijkertijd lagc 
concrole over hun wcrk, hc-bben 
8,31 kecr mecr k:am: op burn-out­
klachten dan mannen die oodcr 
beperlctc werlcdruk met regelijker­
rijd hoge controlc werken. Nadccl 
van een odds·ratio is dat deze 
maar n!eu zcgr O\'er de omvang 
van hct betreffcnde getondbcids· 
problcern. Een grocp mensen kan 
wel een atcrk vcrhoogdc kans op 
een bepaalde gezondhcidsldadit 
hcb~. maar als deze grocp in 
a.ant.al bcpcrk:t is, dan is ook bet 
ondcrliggcnde geumdhcidspro­
bleem ttlaticf beperlct. 

Orn dit probleem te ondervan· 
gen is stttds voor hct gehele ken­
mcrk her zogchcten popu~tic 
attributicve risicopcrccntage bett­
kcnd". Her populatie atrributicve 
risicopercmtagc van psychiiche 
werkbcl.a:sting ten aanzicn van 
burn-out bedraagt bij manncn 45 
procc:nt. Dit betekent dar indicn er 
geen bdasting zou zijn, dus in.Wen 
alle maonen alJecn onder beperkrc 
wcrkdruk met tege! ijkcrtijd hogc 
conrrolc ovcc bun werk zoudCtJ 
wcrkcn, het aandeel mannen met 
burn-<Jut ldacbtcn mcr 45 proccnt 
wu vcrmindc.ren. Voor bum-out is 
op vrouwen een vcrgeli jkbare 
s1_me:nhang V2in tocpaning. De 
odds-tario's zijn vr.ijwcl ccnder aan 
die bij mannen . Ook hct populatie 
an:ributieve risicoperccncage ligr 
met 48 proccnt nict significanr 
hogcr dan dat van mannen. 
Indicn z.icktcvenuim bet te analy­
scrcn cindpunr vormt, gcldt dat bij 

mannen de odds-ratio's \ 'Oor het 
merendecl aanmcrkelijk kkincr 
zijn, tvcnaJs het populatie artribu· 
ricvc risicopercentagc (28 pro· 
cent). Bij vrouwcn is de rcductle in 
odds-ratio's en atributief ri.sicopcr­
ccntage (vijhien procent) nog for· 
set . Psychische wcrlcbelascing is bij 
vrouwen dus minder stcrk aan 
2icktevenuim gerelateerd als bj j 
macnen. 

Voo.r wat betreft psychischc 
wcrkbelasting verschillen mannen 
niet van vrouwcn in daarmee 
gcpaard gaande burn·out·klacb· 
ten. Zowcl blj mannen als vrou­
wcn z.ijn de "menhangeo bij z.ic.k­
tcvcnuim echter aanmerkelijk 
klciner dan die bij bum-our. Dit 
betcken1 waattehijnlijk da1 JttYChi· 
schc wcrkbelasting nict bijdraagt 
aan verklaring van hct verschi l in 
WAO-instroom russcn vrouwcn en 
maoncn. 

~f)>otroon en uitvo/ 
De samcnhangcn tussen inatitu · 

tioneel leefparroon enetzijds en 
bum-out k.lachten en zicktevcr· 
2uim ~ndierzijds zljn veeluggieo­
der. Ten aanzien v-an burn-our 
klach= bcdraagt bet popu~tie 
attriburieve risicopercCJ1tagc bij 
vrouwcn 43 en bij mannen rwintig 
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pr.ocenr. Bij vrouwen g.ur het 1nsr.i­
l\ltioned leefpatroon dus geJ>Qard 
met ruim dubbd zoveei burn-out­
klachrcn als bij manncn. Boven­
dicn larcn de odd•-racio's z.ien dat 
bij vrouwcn her verband voor ccn 
belangrijk d.el voortkomt uir ver­
sduUcn rwscn de rwee geralsmarig 
groorstc groepen: vrouwen met 
putncr mu r zonder kindcren en 
vrouwen met zowcl partner als 
hnderen. De eemgenoemde groep 
loopt ruim twccCnhalf kccr mecr 
cisico op bum-out-klachren als 
laatsrgenocmdc. Bii de m.2.nncn is 
dit vaband complcer afwez.ig. Wei 
is er ovtcecnstemming of ccn tca­
dcru tot overcensrcmming cusscn 
maooen en vrouwcn bij de overigc 
ondcrscheidcn groepcn van insritu­
tionecl k:cfparroon. 

Worden de $amenhan.gen tussen 
innitutionecl lcefpacroon en zick­
tcverzuim betieu dan valt op dar 
voor rowel vrouwen als manntfi 
de omung van hct ven::uim­
probleem vrijwel even groot is als 
de omvang van de bum-our-klach­
ten. Wedcrom is bij vrouwcn spra­
kc van ccn ruim dubbel 20 groor 
probleein als bij mannen. Bovcn­
dien laccn de alzonderlijke odd.­
ratio's zicn du ck aard van de 
sa.mcnhang sterk overcenkomt 
met die van burnMO\lC klach.rcn. 
Uitzondedng hierop is de getals­
matig zecr kki.ne grocp vrouwen 
d ic bcwust gekoun hce.ft voor cen 
ecnoucktgc?.in. 

Kinderloosheid 
Grooso modo mag geconclu­

dcerd wordcn dar bij vrouwen de 
verbanden tu"en insritudoneel 
lcefpatroon met burn·our en mcr 
z.ickrevcn:uim in hogc mate spo­
ren. De in vergelijking met man­
ncn bi) vrouwen gcconsrareerdc 
overmaat aan bum-out klachtcn 
en zickteverzuim komt t'ri jwel 
geheel voor rckening van de ver­
hoogde risico's bij vrouweo die 
mcr ccn partner samenlevcn maar 
geen kinder-en hebbcn. Daarmee 
hcbben we hier een bclangrijke 
factor tc pakken die bijdraagt aan 
de verklaring van het verschi l in 
arbcidsuirval op grond van psychi­
sche klachten c:n daarmec aan 
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Ttrbef 2. OILU-rati<J's (O•',J ""popw1aJie11ttrih1it:W~-"'PJ·(rAJt'•) """~ ~""'ti•r~ 
i.JutiJuliOflJ1 .. J lnfpatrr>on "•·"· buffl..a.1 lt.fa.ch11rt.,, ~i.~..,Um. bij ~ un)NM'lf1t - ~ 
g.ccorrizurd uoor IHfliid, opl#dUtg tit mttrdtrt obj~c1i1w wtrUumua.n, 1UMMNJ.r lichAmt:lijlu 

wn-*btldJ/i'f.t tll kll1*d'"'' 

J)uro-ovc ~m 
f'J'tUltMt vnuwca: ~hi) mannu 1'fOU'#d 

OR PAR 01 •Al 60A Al'At OR tu OR l'All 

poyd>.w.. ............ 4S%• •8"'"' J)O 2n• IJ'J: • 

bep.rtne weritdrui( ., }qll control!!: 1.00 1.00 1.00 1.00 
bep'11t.te: weril;druel • llp c.ontrc:Me 1.68" 1.H • OJ I 2.0<' 0,,7 
hare we:rkdt'uk +- here c:oncrok: 4.<0· S.&J• 1.37 1.a.• 0.8) 
hore ...,.rkdruk • lap comrcWe B.31• 9,-40• 1.09 i.os· 2:45"" 
mstn:uUotled lteJP«.roon 20.:• ox• ZJ"" 18'!. 44~· 

um1oi..tpart.Mn i~ kinderen 0.99 i.0.2 • 1,u • 1,18 1 .02• 
iim1n~artMn met kJnder-an 1.00 1.00 1.00 1,00 
"novdt!rtetiri; J'1cheidien of verweduwd 0,69 0.95 -0.40 4.60' 1.29 
•noudugetin: bewust 'fOOr i•kozefi 0.2'4 nvt 2.68' 
.aU14111a.and: ~den o/ ••rweduwd l.05 l .SJ'• Q.4tl 1.ll l ,<tl • 

1Ue.n1tund: nooit um.,t1tfparcn1,.. ftht4 2.ll" 1.90• -0.35 ...... l .llr' 

• • sipika.rtt op wijlprocM1t1ni\'•w. aotnzitdip t.oea.irc.. 

WAO·ill$tl'oom tusiCn mannen en 
vrom-,ren. 

De uitkomsten rondom de 
;anderc gehantccrde kenmerlccn in 
de aralyses leverdt:n geen verdcrc 
aanwijzingen op voor verldaring 
van ha vcrschil in WAO·itutroom 
tunc:n manncn en vrouwcn vanwe­
ge psychi.che ldachten . 

Conclusle 

In 2000 k.amptc ongcveer vijf­
tlen proctnt van z.owiel her vrou­
wdijkc als het mannelijkc decl van 
wcr.kcnd Nedc:rland met burn-out­
klachrcn. Meer vrouwen dan man­
nen vcnuimdc:n bet werk wegens 
tickte·. Bovendien warcn mecr 
vrouwen dan mannen bloorgesteld 
aan psycbische werkbelastjng in de 
•·orm van een hogc wcrlcd.ruk en 
wcinig comrole-mogelijkheden. 
Onie analyst"S laten echcer z.ien dar 
de psychioche werkbelasting bij 
vrouwen niet stc:rker aan burn ~ 

out·klach(cn is. gerclarttrd dan bij 
mannen . Ten aanzien van hett:lek­
teverwim geldr zeJfs dar bij vrou­
wen de samcnhang aanmcrkelijk 
minder sterk is dan bij mannen. 
Dit bcrekenc dat de mec p<ychiscbe 
werkbclasring gepaard gaande 
arbeidsuitval bij vrouwcn waar­
schijnlijk kleiner is dan bij man­
ncn. De ovcrmaat aan vrouwelijke 
WAO-insrromcrs houdr dus geen 

•erband met dcic p•ychis<:he 
werkbelasring. 

De: cnigc factor die wd duldc:~ 
lijlc. samcnhangt met de ovennaat 
a.an p$ychisch guelatccrdc 
arbeidsuitval bij vrouwcn is bet 
insriwrionee1 lecfparroon. Vrou­
wen met een samcnleefpanncr 
maar ronder kindercn dragen 
hoofdz.akdijk bij aan de ovcrmaat 
in arbeidsuirvaL Hoewel deu 
beYinding een bdangrijke schakel 
vomlt in de zocktocht n.a.ac ri.slco­
fucroren voor psychiscb gerclar~r­
d<: arbeidsongeschikchOd bij vrou· 
wcn, lcunocn we bicrvoor gcen 
empi.tisch ondcrbouwde verklaring 
2anvocrc:n. 

Vanwcge ck geconsrateerdc: 
samenhang verwachten we dar 
concrctisering van de planncn van 
de commis.$ic-Donner relatief veel 
samcnlcvendc: vrou.wen zondcr 
kinderen financieel ul tr<ffen: H<t 
is waarschijnli jk dar dcz.e vrouwcn 
bij opmdende, gcdeclcelijke 
arbeidoonge.chiktheid voor her 
mercndec:I rcrugva llcn op her ink.o­
men van hun partnc.r . Daarmec 
zou na Donner het gemiddclde 
besrecdbare: huisho udensinkomen 
van relarief jonge pa rmers ronder 
kindcren kunnc:n daJc:n. 

Ftrdy Otten. Peter Snualden en 
frank AntlriH 
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Abstrac t 

The objective of the present s tud~ is lo i;u mpare th:: OL u( a wide: nrnge o( dronit: disea se pa lients . Secondary an;i.l ym ur 1: 1ght t:.\i)ling 
et a ta se ts . includin g ove r 15.00(1 pat ients . was performed . The st udies were conducted be tv.een 1993 and 1996 an d included pop ula1ion-l:iased 

s ~ mph: s . refer red )amplt:s. c.:onset:u tivc scimplc~. andlor conscc u1 ivc samples. The SF-36 or SF-24 were cmplo ~cd as ge neric Ol instruments . 
Patients wh o we re older. female , h:id ii low level of ed uca tion , we re not liv in& wi th a partner. and bad at lea st one como rb id con dition. in ge n· 

eral. reporied !he poore~t level of QL. On 1he h asis of ra nl: order ing across lh c QI. dimenliion ~. three hroad ca tegories cou ld be di~ l in · 

,2.uahed. U rogenita ! cond ition~. hearing impci irmt:nts . p~yi;h i ci t r i c disordt:rs . an<l tlerm allulogi(: cunJ1tion) wt: r~ found to re~ult in ri: lali..,.·t:l y (a · 
\'Orab lc functioning . A group of disease d uste rs ass um ing an intermed iate posi tion encompassed ca 1diovascular cond itions . cancer. 

tndocnnolo ,.ic conditions. visual 1rn pairmen 1s, and chronic respira tory di seases. Uas tro intcstina l condit ion1, ce rcbrovascululneuro logic con· 
d itio ns. renal diseases . and musculcs k.c letal co nditions led to the most adv erse sequclae. This calcgom:.a tio n reflects the combined re sult of 
1h e diseases and cornorb id cond itions. If these resu lts are rep licated and \'alidated in fu ture F. tud ies, they ca n he co ni;ide rcd in addit ion to in· 
Corm at io n on the pr::\·alence of Ifie r.li )t:il~r:~. pole nlia l bcncilts of L·art=. an J cu rren t rJisease·spt:cific expend1h1res . T his corn bined inform al1on 
will help to better plan and 11 lloca 1e resource~ for resea rch. !ra in ing . and health care . ~ 2000 E lsev!e r Science Inc. A 1! rights reserved . 

Kryworrls : Quulrl) of hft: Hru lt h ) l alu ): Funrt1onrng :. Cbronir U 1~rusr . Co mpuiso n 

l. Introduction 

The past decade~ have wi lne~ec.l an increasing preva­
lence of chronic disorders. as a result of beuer prevention, 
management of infectious diseases , improved living condi · 
lions, mcc.liWil tcchnolugiL:a l impruvi:mc:nl"i. an<l the overall 
ag ing of the populat ion. The health-related quality of life 
(QL) of pati ents with chronic d isorders is frequently im­
paired. An important objective o f health care in the U.S. and 
other \Vcslcm counlrics is to im.:rcase the spcrn of life years 
while mainta ining an opt imal QL f 1.2]. QL is not only a pri­
mary concern of pat ients. thei r familie~. and clinicians. but 
;, also of policy in te rest. Estimates of the relative impact of 

~ Corresponding author. Tel :. 31-20 -566-4661 ; fax : 31·20· 566-9104. 
t.:-nwil t1ddrtss: m.il.sprangers@lumc uva.111 (M .A.G. SprllJlgers) 

chronic diseases on QL are needed to better plan and allo­
cate resources for resezch, training, and heal th care. 

While numcrou~ studies have a<ldrcsscc.l the impact of 
chronic diseases and their treatment on QL. the re lat ive im­
pact of di fferent chronic conditions on patients' level ot 
subjective func tioning is mostly unknown [3,4 ). On the ba­
sis nf a systematic literature re\' iew.1 we ident ifi ed only 20 
studies (3-22) that compared the QL across chronic disease 

1 A series of literatu re searcilcs was conduc1cd on MEDUl'-'E and 
C:UNPSY\.H dataOO~e.~ for the yea,,; IQQ2- IQQ8, 10 identify stOOies lhar 
comparrd 11\t QL :ic:ross chronic disea~e populntiun) . The met.licul subject 
hcw.lings ··'luality of hfc" and lls equivalents (i.e .... .,.,.ell-being." "health 
sunus:· "physical. psycho logical or social fu nctioning") were combined 
w1tl\ "chronic dista.se:· Addi1ionall y, searches were prrformed on the basis 
o( lht: wmbinaLioru; "p:;yc.:holog1cal 11dap1auon," "psychological distress : · 

089S·43S6JOOtS - see front matter Q 2000 El!.l!vier Science Inc . All righl.<. rr~erved . 

Pit ' SOROS· 4 J 56(00 )00204-} 
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P•tien1 u111plcs jnudy nu mbt r' /umplr 1iuj Obeue: dutttn 

Cancer [j/125; 5:40: 11 182] -------------------------

Hean condilions [&/974] ;;-==::] 
~~=ai':r!::i!~~~~~---1-----------+> He.An conditions__J---~----il'-) Cardiova.sc11Jar conditions 

HypcT!nnion [5!137. l/1231) Hypcrtcos1on 

Scrolcci [l.'159; 3131; 5125) - - ------ --- ->- Stroke -------, 
~1igri.1ne {li419) M igraine-------! 
M11hiple aclerosis [2/U6; &/12] Mu hiple Sdennis 
Dywoohy 121266) 
Myasthc:ny [213481---------~-+------.) Neuromu.scular disease 
SpiMl mu$Clll atrophy (SMA) [2!79J 
Hercdit.-y scnsorimOIOf ncuropai:hy (HMSN) f2!2341 

1-------+ Ctrohrovascularfneumlogic a;ndit ioo~ 

Pl:ri:.:inson's d1staSC or epilepsy [llll9) - ------- --+ Parkinsoo disease/epilepsy 

Asthma 121534; J/185 ; 5126)-------., 

Asthma or chronic bronchitis [8!6 10) --d---+------------------;)'~ Chronic respirmory di.cues 
Chronit rapit&ory to:nditions [4/259; 61647] 
Other lime di..eues 1och u miphysema [l/1911 

Saiou1 skin disuse, such ms ec~• and psoriasis l813&6J------------------ Oennaiologtc conditionl 

Thyrotd gland cmpainnmu [&/187} -----------; .. Thyroki gland impa.innent.s -..,.----~> Endotrioologk conditions 
Diabetes Mdlit11S (81379; J/61; ~/JI} DiMictes -------' 

Fig. l. Composition of patient sarnples. di~ac;e ca tegoric~. and dii:;ca<ic clusters. 

populations. The question arises what these studies reveal 
about the relative position of the conditions regarding QL. 
To enable a comparison across conditions, they were aggre ­
ga1ed inlO disease clusters. For example, hypertension and 
myocard ial infarction have been grouped into a cluster la­
beled .. cardiovascular conditions· · (Fig. 1). These disease 
clusters were then compared within ~eh study. These com­
parisons resulted in a positive. an equivalent, or a negative 
position of each disease cluster re lati ve to other disease 
clusters wi th respect tn physical/functional and/or psycho­
soc ial well-being. 'lbe relat ive position of each disease clus­
ter was then established across studies (Table I ). 

Roth mu.~uloskclctaJ and renal disease wen:: found to result 
in greater physical and funcrional impairments, whi le the 
psychosocial sequelae were modesL The remaining chronic 
conditions appear to have a comparable impact on both physi-

""social support." "~ial adju~tmcnt ," "aclivitiei:; nf daily living" on file one 
hti/Kl am.I "chrunH; c..lisens.e" on the other Additio11al scan:hes were con­
ducted via the references lisbi of lhe sdct:u:d articles. Studit:~ published in 
English and Dutch were included in the review. Studies were selected for 
rt- view in whicll : a) at le ast two differcn1 chronic di'>e.a~s were compared; 
bl ut least one of the fou r QL dimensions was tx:am.ined (i .e .. physical. 
fu nctional . p~ychologiJ.:a l. or socia l well-being): and c; the levels (means) 
of these dimensions were compared andlor tested across 1hc chronic dis· 
ea~ popula!ions . S1udies were excludod from 1h.is review tha1 were con­
C(".med with ~diatric rnhjecl<i (i.e., child re n. ado\ei:;ce1m ). because !he 
problems m ... u1 ... ed in pediatric heall i1 care are suhsrnntial!) different frnm 
those encountered with adult paticms. The sear1:h identified 20 stt.1Uies Uull 
mel these: crneria. Because the research in this area is multidisciplinary. it 
i~ difficult to le now if one has col lated an exhausti\ie list of referen<:cs Nev­
cr\he!es~. gi\·en the identified approach . we arc confident that lhc i;;tudic~ 
included provide a represcnt.ati,,.e pictim: of the 1.:urrcnl n.·sc:im:h in 1his 
art-..1 The li1cra·1urt i;;tudy ii; documented in: Haes de JCJM. Sprangers 
MAG. Regt de HB e1 al. Adap1ie,,.c Opgavcn Bij Chmn ischc Zielctc. Ncd­
crlandsc Organisatic voor Wetenschuppelijk 0 11denock. I>e:n Haag . 1997 
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cal/functional and psychologicaVsocial aspects of well-being. 
J Iearing or visual impairmenL'i, gal\trointestinal dise&es. and 
endocrinologic conditions appear to hold a predominantly 
posit ivi;: posi tion re lative to other diseases. A broad group 
encompass ing chronic rcspirct.lory diseases, cancer, urogenit.al 
conditions, c.ardiovascular conditions. musculoskeletal condi­
tions. and renal diseases was found to have both a positive and 
negative (X)Siticm relative to other conditions. Finally. the dis­
ease clusters that were found to hold mainly a negative position 
include AIDS, cerebrovascular/neurologic conditions, and 
psychiatric disorders. Cl=ly, given the underrepresentation of 
a number of disease clusrers (e.g., hearing impairments 
and renal disease), the heterogeneity of the studies with respect 
to sampk <..:umpusilion. sample size, instruments and proce­
dures, and the methcxlological limitations inht:rent in such 
comparisons, these resu lts need to be viewe.d with caution. 

Empirical data are needed to corroborate these findi ngs. 
We therefore investigated the level and profiles of QL in a 
wide range of chronic disease populations in response to a 
request of the Netherlands Committee of Chronic Diseases. 
This committee wished to gain insight into the relative im­
pact of chronic disea•es on QL, which could help to better 
allocate research funds. A secondary analys is on e ight exist­
ing data sets was conducted. The research questions were 
threefold and pertained to the extent to which: a) sociode­
mographic characteristics and comorbidity affect QL across 
chronic disease patients , b) disease categories within rheir 
respect i vc disease clusters differ in the level and pauem of 
QL, and c) the di sease clusters themselves differ in 1hc level 
and pattern of QL. The terms QL, well -being. health status , 
•nd func tion ing will be used interchangeably. 
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Figure I : Con1inued 

Plltient samples l•tudy •umbcrlsampk 1iuj l>i1eue C8tegoria DiH•H dullen 

) Gutro-inreninal eondhions 

HU!'tng 1mpe1rmcnn {5f47J -------------------------+Hc.-ing 1mpairmcnh 

S.Ck imperrments (11903; 514 I ] ----------~a.. Badt imp~ITTnml5 
RJ'leum•old llJtltrit~ [11106 1: Y 30J Rheumatoid arthritl~ 
Osleoarthri11~ [5197) > Osteoll'thtitiilother jo1m c.ornplain~ ~ Musculoskclctal conditions 
OUeoarthrilisJother joint complaints [Il l 195; 413J6)-------' 

Alcohol 1tbwcldcpende11cc fi /491)----------~ Alcohol ti:iuscidepeMetM:e ===i 
Anxiety clilordm J7191 'J An:..iecy duon:kn ---· -------+--+)' Psydli•ric disorden 
Ocprcuion (71572) Depresstoo -------~ 

Renal diseuc:1 llll J7J ---------------------------RICflal dilc:aa 

Non·mali&J'&fll proswc disasc..s fl/210] ---------------------_,~ Uroa:aill.l conditions 

Visual impairmcnu (5/34] -------------------------~ Visual impainncnts 

For a dcscripttoa of dm sets., see Appendix 
There ii SOrM dtspu1c whether stroll.c should be subsumed under cstiio togic or neurolog1c. aJr1dition1. Since the comeqaencu of strolr:c t..\lc 1trilcmg 
simillrity with U.OSC of neurologic c.onditions and slroke patients are frequently trealed ac neurologic deplrtmMt:s, stroke i~ heu sutisumed vnder 
DCUrofogic conditions. 

Fig. I . Continued. 

2. Methods 

2.1. Selection of dma .<er.< 

To i<lcnli fy relevant data, all research groups known to 
examine chronic diseases in the Netherlands were mailed a 
questionnaire asking detailed information about available 
data sets that could be used for secondary analysis. Thirty­
two porentially re levant data sets were thu.~ identified . The 
following guidelines were used to select studies: I) full cover­
age of QL domains (i.e., physical. functional, psychological, 
and social well -being) [23, 24): 2) u.>e or stanilimlizc<l QL 
instruments; 3) inclusion of a range of chronic diseases; 4) 
large overall sample size (preferably more than 200); 5) med­
ically confirmed diagnoses (ln contrast to self·repon); 6) re­
cency of data (since l 992): and 7) breadth of accrual in terms 
of geographical regions. While these criteria were not always 
fulfilled (e.g., diagnui;e.> wcn: frequently based on self­
report). the use of a similar, standardized QL instrument 
was employed ·as the most important criterion. given the 
study objective. Eight dat.a sets were thus seJected. The re­
mal ning 24 data sets employed a different que.'itionnaire, in. 
eluded only one or rwo disease categories. and/or were based 
011 small samples accrued in restricted geographical regions. A 
derailed desc.:riptiun of the selt:ctt:d <la.la sets is provida.I in the 
Appendix. 

2.2. levels of anre~ation 

These eight data sets provided infonnation of 47 pat ient 
samples and over 15.000 patients (see Appendix). Two levels 
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of aggregation were distingui shed. First , patient samples 
were combined when they belonged to the same disease cate­
gory (e.g .• hypertension in datasets 5 and 8). Second, the dis­
ease categories were comhined to fonn disease clusters (e.g., 
hypertension and heart condition were grouped into a cluster 
labeled cardiovascular conditions). In some cases, all the in­
dividual patient samples could be combined into one cluster 
(e.g ., chronic respiratory diseases), or the cluster consisted of 
only one patient sample (e.g. , hearing impairments) (Fig. l ). 

2.3. Provided dnta 

2. 3. 1. Dependent measures 
The MOS 36-Item Short-Fenn Health Survey (SF-36) 

has been used in seven studies. The SF·36 is a generic 
health status instrument designed for use across a wide 
range of chronic disease populations. The SF-36 has been 
shown tu h.t1.vc excellent reliability and validity when em­
ployed witH diverse patient populations in the U.S . [25.26] 
and the Netherlands [27,28). 

The SF-36 is composed of 36 items. organized into 8 
multi · item scales covering a s imilar number of dimension!\, 
including physical functioning (Pf'), physical role functioning 
(PRF). bodily pain (BP), general health (GH}, vitality (V), so­
cla! functioning (S F), cmutiunal rule functi oning (ERF), and 
mental health (MH). These dimensions are ordered from first 
to last according to the extent to which they measure physical 
or mental function ing [29]. One additional hem pertains to 
health transition (HT). On the basis of these separate sub­
scales , component summary scores were calculated to pro-
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T.iOJc l 
Rcl:.iu·vc posit10n of d1sca.o;c clusters accord m@ to physicaVfum.:tiun:tl ~nd psycholo~.ica llsoc ia l well -be ing: re!'i11lts. from the lilcr.uu re· 

Physic lll ti uric1ional wel l-bei ng Psycllo!o g1cal/soc1al well -being~ 

Po.i;;iiive' Equivale nt Negative Posil i'llC Equivalcni Ncgauve 

N I re ferenccst I N frl'fert'nccsl N ( 1der~11 c:csJ .'V frefcrence!.] N[rcfcrcnces) N [references! 

I /19/ 
4 /5. 10.18.1 11 
l / 10.191 

1131 
1 141 

l /91 
J [12. 18.2 1) 
I [9] 

I /3] 
Hearin~ im pairmen1s 
Cia~1roin1cs[ i nal diseases 
Visua l 1rnpa1rmcnis 
E.ndocn nologic co!'M.litions 
Chrom1.: ropir:ilol) dis.ease<-

8 /6.10. 11.13.15.1 6.21.221 
6110.13.1.1 .1 6,19,21 1 

2 /3,20] I [19] 6 /7, l l ,12. l J.2 1.221 
2 [13.21] 

J JJ.17.20/ 1 191 
2 [J,4] 1 151 J /3.4.9] 

C:incer 4 /4 .6, 15.161 
1 /101 

) [5 .10.191 
I 141 

3 14.7.91 I 117/ I 11 2] 
I /91 1 /131 Urogenital cond11ions 

Cardiovascular condiuons 
Musculoskeletul condi1i o 11s 
Renal dir.ea.~" 

515.10. 11.13.161 
311.10.21/ 

1 1201 j Jl .6.15.19 .21) 4 /11,12,1 3.21] 
l /3.7.! . IJ.21] 
21UI 

2 [17.201 2 /3.9/ 
I /141 5 JIJ.ll.16.18.19] 

1 Il l 
1 /17/ 2 /9.181 

AIDS 
Cerebro\'ui.1..-u larlncuroloi i ~: 

conditions 
P1iyd1iatric disorders 

~ 113.20] 
I 113] 

I 141 

2 (4,14] 7 [5 .6.IO.l l.16.18.rn I /13] 
4(10.11 .20,211 

2 14 .201 

I 141 

4 /8.9,18.221 
5 [7 ,11 ,13.20.21] 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

'Two pape:rs (32,331 were identified that reponed results which. in purl. were included in the secondary analysis. The11e twn papers were therefore not in · 
el uded in lh ts ovcr>li:-w. 

•Rcsulu pcn.aining to sa11sfac1ioo or JUdgemem.s on intru~ i\·cness an- reported under !he heading nf psychologica Vs.ocial well-being. a lso if these rai ings 
concem physical fuoctioning . If tht: ph)'Sicul nnd psychosocial results arc combined. the.<e ttJ;u]ts arc subsumed under the heading of psychosocial well-being. 

' f.'os1tive is beuer well -being (significanlly highe1 well -heing "con:) in comparison to other chronic disease clusters; cquiv1lcnt is equivaJeni wcll-bcmg 
(ins1gnificn 11tly diffcrcni wcll ·being scQf"e) relati ve 10 other clu..,t erli; negative is poorer well-bei ng (significam ly lower well-being score) in compciriwn lu 
0Lhcrclus1en . The level llf statislical sign ificance wa.c. ser alp < 0 .05 [7-ID. 12, 14.16 ,18}. Two studies !4.19 ). however, Wd nut sllltistically le>I tile differe.ncC"s 

among mean 6COres. In the~e cai;c.c., the conclusions of the authors were fo llowed. In Other srudtes 13.5.6. J l.13,15,17.20-221. tli:.C<l.S C" calegories had 10 he 
~·ombtncd. in which case lht: me.an ~cores WC I'!: averaged In these cases the comparisons cou ld not be based on statts tu.:11.l s1grnficnnce. 

- : nor arplicahlc . 
'The integers pen.a in 10 the papers cned in the refe rences list . The~ studies incl ude lhe followini OUlcomc variables: rJ I SIC\l.'.3Tt IH ul 1989: phyli1Cal and 

mental functionin@ based on 1he MOS SF-36: (41 Schlcnk ~r al. 1998: physical and menial function ing based on tl'M: MOS Sf . . "'\6: [5 ] Bos van den. 1995: ac· 

tivi t)' le ve l based . in pan, on a st.a ndard1ud questionnaire tkriveU from IC IDH and QL studi es; [61 Bnult ~t al 1994 : fu nc1ional Jimita1ions based. in part , on 
(lnstrumcnLalj Activities of Uail)' Llving: [7 ) Cw;:i.ileth ~! td. 1984: global and ~pecific. emotional we ll-being b.ued oo the Menial Health Index; 181 Devins er 

al. 1993: ncga1ive imp11.ct on soci11. I and pC"rsonal funclioning based on the lllnt.'iS lntru~ i vcn~ Ra1ini; Scale ; [9) Dorfma n 1995: satisfaC1ion with health . 1c­
tiv1 t1es and socml fun r..:1io 11ing. brised on !he Ret iremC11t nescriptive In dex; f 10] Haber 197 l : fu nct ional limi tations and handicap based o n the d1sab1l11 y clilS.S!· 

Ii cation am.I functiona l Jimita1ions classification; r1 1 l Hay." er al. 1995 : physical and mental funC1 ioning based on 1hc .\10S Sl-"· 36: f 12} HOmquis1 f'! ul. I 992: 

t>molmnal ...-.·ell-being, sa lisfact ion with life domain." ba.~d on nonstandardizcd instrumenis; [13] Lyons er al 1994: physical and ment.al. fu nciK>ning ~ed ou 
: h~ MOS SF-36; P4l Maninez et al. !995: pain . functional limi1au on. he lplessness. sleep and work based un oi run~e of :. tandardized instrumcn!s includ ing 

lhe Hea lth A1<i;e!i~mcnt Questionnaire. the Fybromyalgia Jmmpact Questionnaue. !he Arthri th, Helplessness questionnairt and lhe Modified Po.c;t-Slccp lnvcn-
10<y: [ l ~ J Nus.<;clder ~f al 1996: functional limitati on based on chc Dutch NHtiomd Survey uf General Prac tice in "87/'88: [161 Picavet r.! al. 199-1 : mnbilit)· 

impairment based on health 1n1erviews of the Conti nuous Netherlands Health lnlerv i~ws Surve~s; 1171 Rijken e r al. 1995 : t?lnha\ and cmo1i onal well-being 
hased. in pan . on the global items of the Ronerdam SympLom Chedtl isl; r 181 Rudick rt al. 1992: fun c: tiona l, e motional and rocial functioning baKd on 1he 

rarmer Quality of Life Index: f 19! Yerbrugge er al. ! 995: functiona l limitation based, in ran.. on the '!13-'85 National Health Survey, the ' 85 t'ational Ambu­

latory Medica l Care Sur..,,.ey. and 1hc '84 Nauo nal Hospual Di!>ehnrie Su,.....ey: f201 Vickrey et al. 1994: physical and mental functioning. global QL. based on 
the MOS SF-36 and the global i1em of lhe Dunmourlh Coop Chans ; [21 J We lls r.t al. 19RQ; physica l and social functioning, heal1h perception. based on items 

of 1he Medical Ou1comes Stutly und thC" RA:"lD Health lnsurance Study: f2Zl Hermann et at. 1996: p!'lysical and mental functioning based on the MOS SP·3b. 

vide a global measure of physical (PCS) and menial function· 
ing (MCS). respectively. These summary scores were 
calcula.Lcd accord ing lo guidelines provided by the direclor of 
the lntemaiional Quality of Life Assessment project (Barbara 
Gandek. New England Medical Center. pernmal communica· 
lion. 1998). The means and standard deviations of 1he general 
population of Amsterdam were used to transform the raw 
subscale scores to Z-scores. These Z·score.\ were multiplied 
wilh the weights of the American general population because 
1he weighL' of the Dutch general population were not avail · 
able at the ume.~ These scores were l:i ubsequent ly multiplied 

: Ware er at. [36} have compll!ed PCS und MCS s~ using standard 
U.S ~coring algorithms with factor ~:eights derived fro m the U.S . general 
populatlOfl, with those using country·specific fac tor weights . The correla· 
tion s bc1wccn the two SF-36 :.umrnary mc:asurr:s usin~ litanda.rd U.S. and 
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by JO and summed with 50 to obtain transfonned summary 
scores thal are nonnally distributed wi th a mean of 50 and a 
standard deviation of 10. The scales, single il~·m , a.nd sum­
mary scores range from 0 to JOO, with higher scores mdica1-
ing a better health status. Means and standard deviations were 
provided by the o riginal researchers for each subscale, the 
single item. and the tv.•o summary scores . 

In one large data set (the GLAS study), the MOS Shon· 
Funn General Health Survey (SF-20) [30] has been used, 
supplemented by the four items of the vitality scale as used 
in the SF-36, resu lting in the SF-24. Because both instru· 

r..:uunlfy· spcc1fic scoring algorithms were 0 .99 1 and 0 .990. respectively, for 
a Dutch sample. The suength of these findings Jed the aulllon: lO recom­
mend the use of U.S.-de ri ved scoring algorilhms. 
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mencs origmate from the Rand Health insurance Study 
Questionnaire. the t\vo questionnaires are comparable in 
concenL albeH not entirelY identical with respect to the word­
ing of some of the items and response options. \\iith the ex­
ccp1ion of the suhscalc "emotional rule funr.:Liuning" and sin­
gle uem "hea lth transition," [he SF-24 encompa~se., the 
same dimensions as the SF-36. The Dutch version of the 
questionnaire has established levels of reliability and va lidity 
[3 1 ]. Summary scores for the SF-24 cannot be calculated. 

2.3.2. Snciod~nwgraphir r:haracuristics and cnmorbidity 
The ,·ariables included: age (<45 years; 45-64 years: 

>64 years); gender, education level (low, intennediate. 
high ); living situation (married or Jiving together vs . other); 
and comorbidity (at least one comorbid condition vs. none). 
Per background characteristic, means and standard dev.ia­
tions were provided for each patient sample for the sub­
scales of the SF-36/SF-24. and the single item and the two 
summary ><:ores of the SF-36. 

2.4_ Analysi:i; 

2.4.1. Influence of sododemographic chnractcristics 
and comurbidir_y 

Firsl, the puk:nlial influence of the soci<.Xlemogmphic 
t:haractcristics ant.I t:omorhidity wa~ examined for each pa­
tient sample separately. Clear. une.quivocal guidelines for 
interpreting differences between mean scores as clinically 
and socially relevant are not available yet [29,32] . However, 
Ware (29] considers a difference of 2 points on a s1:alc frum 
0 LO 100 "-'"very small" (p. 7:9). We therefore decided that 
mean scores that differed less than 2 points were equivalen1. 
This criterion was employed for the mean subscale scores 
and the mean summary scores. Subsample sizes less than I 0 
patients were ignored. 

Second, the extent to which a difference between subgroups 
pointed systematically in one direction (e.g., a systemalicaJly 
higher score fur women than fur men) was estahlished for each 
patient sample. The following decision rules were employed. A 
difference between cwo means (e.g., males vs. females) for the 
dimensions was considered lo be systematic if: a) at least six of 
nine dimensions pointed into one direction, while the remain­
ing three dimensions were cqui\•alent; orb) at least seven of 
nine <l.imcnsions pointed inlo one din:clion, while unly um: re­
maining dimension showed a difference in the opposite direc­
tion. AIJ other cases were considered indicative of the absence 
of a systematic effect of a particular background characteristic. 
In case of seven dimensions (for the SF-24) and/or three cate­
gories (i.e .. for age and education) comparable decision rules 
were cmpluyw. Thin!, the number of times a background char­
actenstic wa'\ found to exen a systematic effect wa" calculaled 
across patient samples. 

2.4.2. Comparison of disease categorie.~ wichin 
their respec tii.·e disease. clustrrs 

For those disease categories that encompassed more than 
one patient sample (Fig. I). overall means were calculated 
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by averaging the means of the constituent samples. weighted 
by sample size. With respect to specific QL dimensions, a 
difference of Jess than l poi nt berv.·een mean scores was con­
sidered equivalent. This difference is smaller than the 2-(X>inl 
J.ifferencc empJoyc<l for individual samples (see f<mner pani· 

graph). he.cause the variance of aggregated means is smaller 
than the variance of their component means. For each di ­
mension, the mean scores were ranked across the disease 
categories within the disease cluster. Ties {cases where dif­
ferences in mean scores were less than I point) were given a 
mean ranking. The ranking.'\ were subsequently summe.d for 
each disease category across the dimensions. To enable com­
parison across studies . only the seven scales used by both 
the SF-36 and SF-24 were used. The summed ranking >eore 
is minimally seven (the number of subscales) and maxi­
mally seven times the number of disease categories com­
pared. A lower ranking sum is i.ndicative of better function­
ing. Because the two summary scores were missing in a 
number of data sets, tht:sc were not taken inLO account. 

2.4.3. Comparison across disease clusrers 
Mean scores were calculated per disease cluster for each 

separate dimension and for the physical and mental compo­
nent summary scores. If the cluster consisted of che original 
patient samples, a weighted mean score was calculated. lf 
the disease cluster consisted of disease categories (fig. I ), 
the mean score was based on the means of these dlseal\C cal­
egories.J The means were subse.quently ranked per QL di­
mens ion across the disease clusters. A rank score of I indi ­
cated the most favorable health status and a ranking of 13 
indicated the poorest level of functioning, given the number 
of Uisease dui-;ters_ Mean rank scores were given to ties (a 

difference of less than I point). The rank scores for the 
seven dimensions were subsequently summed per disease 
cluster to obtain an o\·erall rank o rder of the disease clusrers. 

3. Results 

:J.J. Jnfl1~ence of sociodemographic chamcterisrics 
and comorbidiry 

3.1./. Age 
Older patients reported a poor QI. than younger ones on 

rhe QL dimensions and physical functioning. None of the 
comparisons revealed results that were in the opposite di ­
rection. There was no effect of age on mental function ing 
(Table 2). 

3.1.2. Gmrifr 
Male patients reported a more positive or comparable 

lc\•cl of QL tban female patients on the separate QL dimen­
s ions and mental functioning. No such gender effect was 
found for physical functioning. 

; Because lhese mcam. were not further corrected fo r sample size. we 
cJ.am.ined whether 1he ranking differed when it was based on weighted 
means. While 1hesc different approaches ren1hed in a slightly different 
rank order, the genera.I distinction amon11; discas.t: cluscco was not affected. 
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Tablt :0 
Influence nf i;oct0demo~raphic choiracteristics and comorbidity: number of 
pat1c:n1 samplei;' 

QL Physical Memal 
Ch<i rJcten stic~ dimensions~ functioning' tuncnooing· 

Agel • 

Older > youn~er 3 
Older < youn1cr 26 ll I 
Okkr = yuun~er ll J JO 

Grnder 
Male > female 29 
~fa le < fem:ilt' I 
Male = female II 

Education 
Low levt>I > high lcvt-.1 
Low level < high level 26 12 
Low level = high level 12 J 

Living ~iluatrun 

W ith partner > other 29 I I 
W ith partner < ()(her 

With punner - other 15 I] 
Comorbidity 

With > wi ihout 
Wi1h < wilhout 35 I] II 
With = wilhout 

'The number of patient samples (muumum is 47 , s« Fig . 1) may vary 
per background chauctcnslic due ltl missing data and sm..alJ subsample 
si"t~ (1.e., less 1ha11 JO pa1icn fs). 

'The QL Uimensions rde.r to the nine suMcale'I nf the SF-36 or the 
!>even !iuh<.calec<> nf the SF-24 (sec depcndeni mcasures1. 

"Ba'cd on the physical and mental componcm summary score s. respec· 
rively. 

.t 1:kc.11use the data sets u<lop1ed diff~rem i ncl u~ion cn lcria wilh r~,.,cct 

Lo age. different thrc.'lhnld'I need to he employed. Older is 45-64 years. 
young.er L<. < 45 yew; fnr datasets I . 2 (asthma), 3. and 7: older is > 64 ~cars, 
youn~er is <:45 years for dat.asel!i 2 <MS and neuromuscular disease). 4 . 1U1d 

6: older is > 64 years and younger is 45-64 yeun fur data set 8 fi:M" data set 
5. no dis1inctioo according to age c.:ould ~ ma<lc {:,~ Apµendix and Fig. I). 

' > i.s betlc:r functioning: < is poorer functinn in~: = i!i comparable 
fur1< tio11i ng. 

'Low level is primary !iChnol and lower vocational e<illcation; high level 
i.s higher vocational education and university. 

3.1.3. Education 
In general. a low lc\lel of education coincided with poor 

QL as indicated by the rc.\ulu.; of the:: :-.:cparate dimensions 
and physical functioning . This effect was less clear fur men­
tal funclioning . No differences were found for the QL Ui­
mc: n."i ion:-.: , physical and mental functioning between an in­
termediate or high level of education (data not shown). 

3./.4. Living situation 
Patients who live with a partner reported a better QI. than 

patit:nt.5 who have a d ifferent living siruation on the specific 
dimensions and mental functioning . This effect was nm re­
necred in physical functioning. 

3.1.5. ComorbUiiry 
Patients with at least one comorbid condi lion repont:<l a 

poorer QL on the separate dimensions, the physical ond mental 
functioning. 1be results never pointed in the opposite direction. 
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3. 2. Comparison of di.sease cate~orics within their 
respecti\:e dist:ust: du:i·ter.s 

3.2.1. Cardiovascultlr conditions 
Patient.5 with hype11ension reported betrer functioning 

than patients with a heart c;ondition on all Wmensions, with 
the exception of mental health (Table 3). 

3.2.2. Cerebrovascular!neurologic conditions 
The following rank order was obJained (from best to 

p" orcst QL) : 1) neuromuscular disease; 2) migraine; 3) 
s1roke; 4) mul ti ple sclerosis; and 5) Parkin.son/epilepsy . Pa­
tients with neuromuscular disca.sc and migraine clearly re ­
ported the most favorable levels of fun ctioning. However, 
patients with migraine had a differem score pattern than the 
remaining patient groups. While they reported better physi­
cal and role functioning , general health , and vitality, they 
reported the highest level of pain. While multiple sclerosis 
patients and patients with neuromuscular disea.\c reported 
the lowest level of pain, the health status of patients with 
multiple sclerosis, Parkinson' s disease, or epilepsy was 
most severely impaired. 

3.2.3. Endocrinologic conditions 
\Vhile the summed rank scores were comparahlc , they 

were more favorable for patients with thyroid gland impair­
ments than for those with diabetes. The largest differences 
between these Uisca."'c clitt:gories were found for role func· 
tioning. genera l health, and social fum.::Lioning . 

J.2.4. Gastrointestinal conditions 
Patients with an ulcer in the s tomach or duodenum or 

with bowel dise•se had systematically higher levels of 
physica l, rule, and social functioning than patients with 
liver disease, gall stones. ur gall bladder inflammation. 
However, the mean scores of the remaining <limensions 
were comparable across the two disease categories . 

3.2.5. Mu.~culnskeleral cunditiuns 
11te ranking resu lted in the following "rder: I ) rheuma­

Joid arthritis ; 2) back impairmenJs; and 3) osteoarth riti s/ 
other joint complaints. While palients with rheumatoid ar­
thri tis reported less pain, better social and mental function­
ing, they repurtc::d poorer role functioning, general health, 
and viraliry. 

3.2.6. Psychiatric disor:de.rs 

Patients with alcohol abase/dependence reported bener 
fu nctioning on all dimension.'\ than patie nts with either anxi· 
ety disorders or depression . Patienls with depres..c;i on re ­
ported consis1ently the poorest level of functioning. 

3.3. Cnmpari.tnns across disease dusters 

3.3.1. Specific Qi.dimensions 
Table: 4 presents the rank order across the QL dimen­

sions, with urogenital conditions httv ing the hcst and mus­
culoskeletal conditions the poorest QL. Three striking re­
sults merit auention. First. the health status profiles vary 



T awards a better understanding 

M.A.G. Spnmgen; t'l ti/. I lourn"I uf C'lini<·ol Ep1dcmwl1Jgy 53 (2000.1895- 907 Q()l 

l ahlc} 

M~an-. and t>1nge uf means o l the QL t.limt"n ~ ions .:md summed r.ink. scores per disease categ.ory {daLilset'/ s.ample size ) 

PF PRF BP GH v SF MH 
M M M M M M M Summed 
rangci range nrngc range range range range rank scores' 

C:ard10va-.c11l3r cnndif1nn~ 
I lypenension 62.4 68.5 66A 62.4 66. 1 78.7 73.6 1.5 

r5/137: IY1238 ) 46.()...j!O. l 50.7-86.7 18.1-89.1 56.8-77.5 61.8-18.8 6ll .2-89.4 67.9-82.8 
HeltTI cond111oni. 56.I 56.9 62.') 53.3 62.6 73.5 73 .3 13.5 

(J/5 : : 5'78. Si974 ) 41.1-86.0 40.0-82.5 21.4-83.9 43.6-68.5 50.1-72.0 63.5-86.7 61.0-80.4 

CercbrO\'a&cular/ncurologic condi1ions 
Neuromuscu lar disease 52.3 62.7 78 .4 51.5 53.6 i4 .5 74. I 13.5 

121266: 21348: 1/!'F, 212341 "A "" NA NA NA NA NA 
Migraine (&/489) 61.8 665 50.6 56 4 60.2 72.3 66.8 15.5 

4i.9-82 .0 41.0-91) 35j- 55 .6 48.2- 70.5 5).7-69.4 57.5-85.) 60.5- 73.8 
Stroke 0138 : S-25: IV159) 48.2 48.7 62 . .5 51.3 57 .8 62.4 71.2 23.5 

32.0-95.0 16.7-100.0 23.7-80.7 40.0-69.7 35.0-68.9 49.8-87.5 59.6-1!0.0 
Mulliple i.~ l erusis (2/836: &12) 44.2 50.2 75.0 46 .I 47 .6 65 .1 71.l 26.0 

l>-68.0 0.0-66.7 25.0-86.9 26 7- 55.5 )6.7-62.5 20.0-RO.O 63.Cl-78.4 
Parkinsonlepilcpsy (8189) 49.2 45.7 62.0 50.2 58.6 66 .9 67.7 26.5 

30.8-70.I 3 1.3-67.3 19.3-50.0 4::! .S-62.5 5 1.0-70.7 58.3-86.4 57 .1-78.7 
EOOolTinulugn.: cum.l11iuns 

TI1yroid gland impaim1ent s (81187) 59.4 64.4 (12.:'i '."jQ ,) 6'.\ .4 75 I 70 .5 Q.5 
44A-8J.8 48.3-90.0 13.6-45.3 55.0-78.2 59.7- 77.5 64 .8-90.3 65 .0-81.0 

Diabetes mcllnus (3/61: .Y38: 8137Y) 58.0 56.9 64.I 54 .3 b2.8 71.8 73.2 11.5 
45 .0-800 6.3-90.6 67.3-87.8 36 4-69.6 50.4-72.9 46 .9- 89. I 62.9- 83.9 

G:t.stroitllestinal condilioos 
Ulcer in smmach or duodenum/ 57.1 56.7 52.7 52.4 62.5 71.7 70.3 9.0 

bowel disease (8/305) 44.8-78.8 38.()...j!2.6 26.i-55.0 46.8-71.6 56.6-74.6 62.9-91.6 66.1-76.6 
Liver disC<1 se/g11.l lstoneslgall 51.6 5r.9 53.4 53.7 6 1.5 M .7 7 1.1 12.0 

bladder inflammation (8!137) 35.41-83.J .10.4- 100.U 18.2- 50.3 50.5- 80.0 57.7- 80.6 62.1-90.9 b6.4-S4.7 

Mu.r.culoskeleta l conditions 
Rhcum:uoid J.rthritis ( 1.'1061 : 5'30J 50.2 46.0 56.9 49.5 54 .3 73.2 72.8 11 .0 

42.5-87 5 32.7~7 . 5 42.9-81.6 41.7-75.0 4 1.3-85.0 57. l-M7.5 43.0-78.U 
But:k impoiirmC"nls {5)41 ; 8'903) 49.4 52.2 49.4 55 .5 615 7 L6 70.8 14.5 

~6.6-61.8 417--90.0 40.4-78.4 50.8- 7R.O 56.9- Rl.O 6 1..1--95 .0 64 .()....9.'l .6 
O.~tcoarth.ri1i.Vo1her joint complainL~ 49.3 51.4 50.0 55.3 59.7 70.0 69.9 16.5 

15197: 4/336: 811195) 33.4-66.9 22.4--78.9 38.()...j!6.5 36.7-72.3 45.0-79.2 50.8-92.3 61.5-84.9 

P~ych 1 1ttuic dison:l"1"S 
Alcohol problcmY> 01491) 92.S 86.7 84 4 72.2 68.1 86.5 7R.O 7.0 

85.9-95 .9 79.0-94.6 78.3-90.5 65.7-79.9 60.9-74.6 78.8-91.5 69.7-83.7 
Anxiety disorders (71915 ) 87.6 79.3 78.3 63.! 56.2 73.3 65.6 14.0 

80.0-93.0 70.8- I 00.0 72.1 -87.5 59 4-67.Q 51. 1-62.S 66.8- 78.0 58.9-7.H 
Oerrc~i;ion (7/~72) 85.2 6Q.8 72.6 61.1 51.3 71.2 59. I 21.0 

77.2-95.6 63.7-88.8 64.4-88.7 52 .8-75. I 40 .6-60.8 63.8-84.0 48.4-67.7 

PF "" physical functioning: PRF = physical role functioning: BP = bodily pain: GH "" gcr.eral health: V -= vitality: Sr = social tunc1ioning: MH = men· 
tal health . N . .\ "" nOI avail.able. 

'For a dcscnpt1on of da~ sets . ~e appendi x A. 
"Ttk r.ingc:: of the smaJlc:sl 1mtl hirgc:!!.t meuns. 
•A \u .... er >ummed rank. score inJicnl~ betlcr forn.:Liumng . 

widely across disease clusters. For example. while patients 
wi th gastrointestinal t:on<li tion1', cerd)fovascular/ncurulogic 
condirions. renal disease. or musculoskeletaJ condi tions re­
ported the lowest levels of physical func1ioning and physical 
rule functioning they differ in other r~pecL"i. Patient\ with 
cerebrovascularlneurologic conditions reported relatively fa­

vorable levels of pain, but were found to have the pooresl lev­
els of social functioning and menral health. Paticnt'5 with mu~­
coloskeleral conditions reported the poorest levels of physi cal 
functioning, role hmctioning Wld pa.in. while patients with re­
nal disca . ..: reported the poore.<1 level of general health. Sec­
ond. che pattern of mean scores of psychiatric patients is en-
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cirely different trom that of physically ill patient.< . Psychiatric 
patients reported relatively poor levels of vitality and mental 
functioning , while 1he levels of physical and role functioning 
were highes1 in comparison to all other patient clusters. Third, 
the tliscrepam.::ies in mc::an scores of the mental functioning 
subscales varies within narrower margins across the disease 
clusters than those of the physical functioning scales. 

3.3.2. Physical and mental healrh 
The available mean scores of the physical and mental 

component summary score.-.; arc <lcpicte<l in Fig. 2. Because 
the means of these summary scores arc set at 50 (see section 
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T;1hle J 

Mean~ ;.i nd T.lliJ;C of mean~ of rhc QL dimen,;ions and summed rank ... c~.~ per d1sr.a~ c 1u .. 1er -·-- - ·- -~· 

PF PRF BP GH v SF MH 
M M M M M M M Summed 

range· ra11gl" rangt- rungl' rungc- nmgie rdngl' rank st.:ore~ 

Urogcn11al conditions 61.6 7:!.4 69.0 62.9 68.9 19.3 i7.6 15.5 
5"? . 5-~.5 bO 8-95.0 l~. J--34.3 59.J-77.4 66.3-19.4 13.0-86.3 74 .0-82.0 

Hearing impairmena 61 6 63.8 73.S 59 .6 61.8 16.6 73.1 29 5 
53.6-88.1 43.2-90.6 71.2--S.9 .fl 47.0-76.J .19.0-' 7.l .'i6.8--R2.fi 58.8-86.0 

Ps}·chiatnc disorders 88.4 18.6 78 .4 65.8 58.5 71.0 61 .6 30.5 
77 .2-95.Y 63 .7- 100.0 64.4-90.5 52.8-79.9 40.6-74.6 63.8-91.5 48.4-83.7 

Oernaa1oloiic cond11ions 62.6 69.3 64. 1 62. 1 66.5 77.0 72 . 1 32 
46.5-85.3 57.3-88.9 14.8--42.4 57.8-78.8 62.4-14.R 05 .4-91.6 M .5-7R.8 

Cardiovascular conditions 59.3 62.1 64.7 51.9 64.4 76.1 7).5 37 
41.7- 86.0 40.0-86.7 18. 1-89.7 4) .6-17.5 50. 1-18.8 63.5-89.4 61.0-82.8 

c~ncer 67 .4 60.J 68 .6 56.9 62 .6 74 8 72.2 43 
40.0-86.0 J0 .4-90.0 20.1-95 ) Mi.4-69.4 53.2-71. I 54.0-91.9 .'i9 . l-Rl..O 

Endocrinologic conditions 58.1 60.7 63.l 56.8 63.1 72.7 n.s 49.5 
4-l.4- 81 .8 6.3- 90.9 13.6-87.8 36.4-78.2 50.4-71.5 46.9-90.3 62.9-83.9 

Vi sua l impa1m"1Cnt"> 56.5 .W.6 70.7 58.1 52.9 n .1 n .6 51 
51.5-82.5 50.0-100.0 63.4-84.4 51.2-72.5 43.3-59.0 62.5-87.5 62.0-76.0 

Chronic respiratory diseases 65 .4 62.5 72.7 52.0 58 .4 n .1 10.8 52.5 
38.4-89.6 25.0- tOO 0 15.8--100.0 34.2-67.9 32.5-75.0 50.0-90.6 51.7-82.0 

G.astrointcstina.1 condit iomo 55.4 55.2 52.9 5H 62.2 70.2 70.5 69 
35.4-83.3 38.0-100.0 18.2-55.0 46.8-80.0 56.6-80.6 62.1- 91.6 66.1-84.1 

Cerebro.,.asculur/Neu1ol ug1e condit ioni. 51.1 54.8 frl.7 .51. 1 l5 .6 68.2 70.2 74 
3.3- Q.!5.0 0.0-100.0 19.3- 86.9 26 7-70.5 35.0-70.7 20.0-87.5 57 .1-SO.O 

Renal diseases 51.7 5 1.6 55.9 48.5 60.l 69.1 72.4 15 
34 .2- 79.2 37.8-95 .8 18.8-S2.7 44.5-70.8 54.0-74.1 61.7-85.0 65.4-85.7 

Musculoi.keJetal conc.litio1!!> 49.6 49.9 52.1 l3 4 58.5 7 1.6 ll.2 78.5 
.l:l .4-R7 .. ~ 22A-90.0 '.'8.0-86.5 '.'6 7-78.0 4 t . }-8~ .0 50 8- 95.0 43 .0-Q.'>.6 

PF = phy!;ical funct ioni n,r.: RPF "" ph)•!;ical role func unning; BP= hodily p<1in: CiH = ~enera l health ; V = ... i1aJi1y : ~F = ,;ncial functioning; MH = nll"ntal 

heahh . 
'The range of !he smal\esl and largest means. 
'A lower (summed) rank score indicates bcner functioning. 

on Dependent Measures). the figure can be divided into four 
quadranls . Fi rsl, the mnsl positive 4uadnmt (physical and 
mental component summary scores > 50) is empty. indicat­
ing that patients in all disease clusters were impaired with 
respect to at least one dimension. Second, while psychiatric 
pa1ien1s repon ed the highest level of physical functioning 
(>50). their mental functioning was poores1. Third, patients 
with cardiovascular conditions. hearing impairrnenL.,, and 
musculoskeletal disease reported relat ively posi ti ve levels 
of mental functioning (>50). while their level of physical func­
tioning was among the most negative. Foun.h, the majority of 
<lisca.~ clwaer:.; were fuund to have levels of physical ao,; well a'i 
mental functioning below 50, including visual impairments, 
cerebrovascular and/or neurologic conditions. endocrinologk 
conditions, cancer. an<l <.:hronic respiratory conditions. 

4. Conclusions 

4.1. Jn_flue:na uf sociodemographic: churac:1eri.s1ics 
and cnmnrhidiry 

The extent to which the sociodemograph.ic chara1.:teri:.;­
tic ~ and comorbidity exert a systematic effect on percei ved 
QL was examined for each patient sample separaiely. Some 
clear trends emerged, despite the heterogeneity of the data 
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sets. Patients who were older. female, had a low level of edu­
cation. were not living with a partner, and had at lea'it one co­
morbid condition, in general. reported the pooresl level of QL. 

4.2. Comparisons of disease categories )o..•irhin their 
respective disease clusters 

\Vithin disease clusters comparisons were made of com­
ponent disca:.;c categories to exam ine the extent to which 
these disease ca(egories differ in magnitude and type of im­
pai red QL. Frequently, clear and interpretable patterns of 
functioning emerged as wai;; the case with hypertens ion ver­
sus heart condition; thyroid gland impairments versus dia­

,betes ; ulcer in the stomach/duodenum versus liver disease! 
gallstones; and alcohol abuse/depcnden<-c versus anxiety dis­
orders and depression . The profiles of neuromuscu lar disease 
and migraine compared to stroke and to multiple sclerosis and 
Parkinson's disease/epilepsy were not entirely clear and 
straightforward. Addilionally. the levels and profiles of func­
tioning of rheumatoid arthritis versus back impairments versus 
osteoarthritis/other jo int complaints were at odds with clinical 
expcctationo,; an<l may need to be viewed with some reserve. 

4.3. Comparison.s across disease clusters 

Disease clust.t:rs were compared to examine the ex tent to 
which they differ in the level and pattern of reported QL. 
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Behind the resulting rank order very different profiles of func­
tioning were hidden as revealed by the score pattern of the dif­
ferent dimensions and of the physiClil and mt::nta1 component 
summary scores. Some disease clusters. such as mu.c;culoskcl­
etal conditions, were characterized by profound impairments. 
Others were typified by adverse psychosocial or mental func ­
tioning, as was the case with psychiatric condi tions. Clearly. 
the majority of disea."le clusters were plagued by physical as 
well as mental dysfunctions. 

The results of the extant literature arc generally in line with 
those of the secondary analysis. Hearing impairments were 
found to result in relatively favor.IDle functioning. A group of 
disease clusters assuming an intennediate position encom­
passed cardiovascular condi tions, cancer, endocrinologic con­
<litions. and chronic respiratory di~ases. Patients who re­
ported the poorc.'il levels of functioning were those with 
cerebrovasclllar/neurologic condirions, renal disease, an<l 
musculoskeletal conditions. Discrepancies belween the extant 
literature and the current study were found \\ith respect to vi ­
sual impairTTK.."TJ ts and gastrointestinal disease, which assumed 
a less favorable position in the secondary data analysis than in 
the literature. Conversely, urogenitaJ conditions and psychiat­
ric disorders, in particular, had a more favorable position in 
the current data analysis in comparison to the extant li terature. 

Overall, lhe le\'el of functioning of all di~ea.'c clusters wax 
lower than that of a healthy population. despite the srmng 
variations across disease clusters . Three studies 128,33 ,34] 
have provided the responses lo tl10 SF-36 or SF-24 of Dutch 
healthy individuals. A comparison with these QL results in­
dicates that the discrepancies are substantial. Relatedly, the 
mean summary scores were occasionally more than half a 
standard deviation (5 poin ts) below the mean or 50, thus re­
vealing a cJiffercm;e uf a moderate to large magn itude. 

5. Discussion 

A numhcr of conceptual an<l mctho<lological constraints 
of the study merit attention. Conceptually, the choice or a 
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generic health !il.atus instrument was needed. by definition, 
to enable comparison across different pat.icnl populations. 
However. this has inherenr limitations regarding the do­
mains of comparison. Moreover. such a generic instrument 
may not address those issues of relevance to particular pa­
tien t groups. suc..:h a." disease symptoms or treatment side ef­
fects . To the extent that such disease-3pecific a~pecL"> du nut 
affect the generic domains , the resulling score is only a lim­
ited reflection of patients' health status. 

Additionally , a number of issues may have compromised 
the representativeness of the data. First, a number of dis­
eases within a disease cluster or disease clusters themselves 
may not be represented. For example, psychiatric patients 
with psychoses or schizophrenia and AIDS patients are not 
included. Second. a number of chronic <.."Ontlitiom. may have 
been underrepresented with respect to levels of severity (see 
Appendix). For example. some data sets excluded patients 
under the care of a specialist or with serious comorbidities. 
Additionally, an underreprcscnt.ation in the spectrum of se­
vere levels of disease due to nonresponse may have occurred 
[35]. This nonresponse might hove exerted a differential bias 
across conditions. For example, one could imagine that per­
sons with mil d levels of hearing am.I visual impaimients are 
more inclined to complete wria.en questionnaires than those 
who are more seriously afflicted. Conversely, persons with 
severe levels of dermatologic disorders or respiratory dis ­
eases are expected to be more motivated to complele a 
lengthy questionnaire than those with mild levels of disease. 
Third, in a number of data sets the selection of patienL~ wa."i 

limited with respect to sociodemographic characteris tics 
(e .g., where inclusion criteria have been restricted to spe­
cific age mngcs or lo gender). Fourth, the representativeness 
may also have been affected adversely hy limitctl sample 
size. as was the case with hearing impainnenls, renal dis­
ease. and visual impairments . Finally. the number of sub­
samplcs per condition varies considerably. Clearly. the 
larger the number of subsamples tl1c more likelv the combi­
nation of samples will provide a representati ~c picture of 
the particular disease. Despite these limitations. the data are 
expected. 10 provide H realistic representation of these 
chronic conditions in the Netherlands, given the <liversi ry 
and magnitude of the eight data sets, the face validity of the 
results, and Lhe concordance with results from the literature. 

1k influence of comorbidity on perceived QL is worthy of 
note. Patient~ · wilh comorbid conditions in particular reported 
the poorest levels of physical and mental function. Given the 
age ranges of the subjects included in the analyses, a substan­
tial percentage of subjects will have one or more comorbicf 
conditions. For cxampk, hypertension~ heart condition, and di­
abetes mellinis have a likely h.igh rate to concur. A<lditiunally. 
renal failure may result from long-Slanding hypertension or di­
abetes mellitus. Moreover, in three data sets (3. 5, and 8, 5ee 
Appendix) individuals could have been classified in several 
disease categories. Recausc we were unable to separate sys­
tematically and unifonnly the influence of the disease catego­
ries from concomitant conditions. the reported QL levels result 
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rrnm th" combined effect of d isease and comorbidity. Whereas 
th1~ constramr limiL'i the cundu~ ion ~ regarding the influence of 
di~ease categones. it pays .credit to the di .~se hurden experi­
enced by pauents diagnosed with theS<O diseases. 

The interpretat ion of the ranked differences also merits at­
tention . Then: are no clear-cut ways of interpreting the cl inical 
relevance of the ohscrvcd tliffcn:nces [32] . \>.'hi le the adopted 
criterion of a difference of a t lea<:[ 2 pointi-; (or l point for ag­
gregated means) is plausible. it is not empirically subs<antiated. 
Moreover, given the heterogeneity inherent to higher order 
clus1enng, the variabi lity in the range of means is substantial. 
Relatedly. the combination of all tlat.a inw une dat.aset would 
have aJlowe.d for statistical analysis, controlling for intcrnctions 
among different factors. and would provide infonna1ion re­
garding tht: statlstical significance of the differences. However. 
becauS<O combining the data intu one tlal.abasc was impossible, 
we have adopted a conservalivc. descriptive approach aimt:d al 
ranking the different disease categcries and clusters, thus set­
ting limit1; to the inlcrpret.atiun of the results. 

While secondary data analysis makes LL1>c uf a wealt.h of 
information that would otherwise be ignored, its limhations 
are profound as a result of which primary data collection is 
preferable. Studies in this area should ideally be character­
ized by the use of large overall samples that are representa­
tive of the full range of chronic di sease."> qua disease severity 
and relevant background charac1cristics. The diagnose."! 
should be medically confirmed . Additionally, s tandardized 
QL instruments should be administered according to similar 
procedures. Statistical analysis shnul<l provide infonnation 
regarding interactions among disease and sociodcmographic 
characteristics and comorbidity. Finally, standardized differ­
ences between health status profiles need to be established. 

In order [0 guarn.ntcc a fair and rational hea lth care sys­
tem. societal cosrs assoc iated with research, training, and 
use of health services, need to be allocated according to the 
1..:riteria a society adopts. Those areas need to be id e-.ntified 
that are in greatest need according to those crireria and/or 
offer the greates t benefi ts in relation to their costs. tn this 
context, the comparisons across rhe 13 disease clusters are 
worthy of note. If these results are replicated and validated 
in future studies, they can be conside red in addition to infor­
mat ion on the prevalence of the <lisc:ases, JX>lential benefits 
of care:. and current disease-spec ific expenditures. This 
combined infonnation can serve a numbe~·of purposes. For 
ex.ample, health care service provision can be better 
planned . Di . .;; trihutivc injustice where resource aJlocat ion is 
not empirically warranted can thus he diminhihed. Finally. 
as was the purpose of our study, research funds can be allo­
cated to patient groups with those chronic diseases and/or 
sociodemographic chardl:Lcristics who are in grealest need. 
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Appendix: De ... criplion of lhe data ... el' 

J. TNO-Prevcntion and Health Study 

Context. Data were collected in the coniext of the srudy .. Skills 
of individuals with theumatoid arthritis .. conducied in 1996. 
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Sample. Age: 16-60 years. idenlified by 17 rheumatol­
ogy practices, the sample was stratified by age and gender. 
1693 patients were approached by their treating rhcum•Lul· 
ug isL 1061 (63% ) responded positively. 
Ass~menl of dh1gnosis. Rheumatoid arthritis was 

diagnose<! by 1he trealing physician. Comorbidity wa.' 
assessed by means of a sdf-repon list including 22 condi· 
lions. 

2. NIA TNO Project 

Context. Three d.'.tta sets were provided, including those 
on a) neuromuscular conditions, collected in the context of 
the study "Working with a neuromuscular condition" in 
1994; b) asthma, collecte<l in the study "Asthma and work"' 
in 1996; and c) multiple sclerosis in the study .. MS and 
work .. in 1996. 

Sample. Neuromuscular condilions: Age: 16-{)5 yclll's, 
identified either by their treating specialist (N = 1299) or 
hy the patient society of neuromuscular diseases (N -
1080): 996 com plete<! questionnaires wcn: returned (42% in 
case there is no overlap berween the two parient samples, 
which cannot be establishe<l due to privacy regulations ). 
Data arc incl uded uf patients with dystrophy (N = 266). 
myastheny (N = 348). spinal muscular atrophy (SMA) (N = 
79), or here<litary sensorimotor neuropathy (HMSNJ (N = 
234). Asthma: Age: 18-45 years. identified by pulmonolo­
gists in five provinces of 1hc Netherland• (i.e., Drenthe, 
Groningen. Limburg. Noord-Holland, Zuid-Holland). Of 
the 1335 palicnL' •pproached. 534 (40%) re turned corn · 
plete<l ques tionnaires. Mulliple sclerosis: Age: 18-65 years 
identified via the patient society of multiple sclerosis. A 
sample of 1045 patienL' was approached, 836 (80% ) 
returned completed questionnaires. 

Assessment of diagnosis. Neuromuscular condi1ions 
were diagnosed by the specialist or by means of self-repon. 
dependent on 1he procedure of accrual. Comorbidity was 
assessed by means of 1he question "Do you have any other 
chronic condition?" The diagnos is asthma was established 
by the treati ng physician. Comorbidity was not assessed. 
The diagnosis multiple sclerosis was asscsMA! by self· 
report. Comorbidity was assessed by means of the question 
''Do you have any other chronic condi tions?" 

3. MORGEN Project 

Context. Data were collected in the context of the study 
"Moni1oring Risk faclors and Heath in 1he Netherlands 
(MORGEN) ... This study purponed to examine the health 
and prevalence of risk factors in •. sample of !he Dulch pop­
ulation during 1993 to 1997. The data used in this article 
were collecte<l in 1995 . 

Sample. Age: 2()-6() years, living in the cities of Amster· 
dam, MaastrichL or Doetinchem. The response rate was on 
average 43%. 4946 individuals were included. Only the Ja1a 
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of 111d1viduals wuh a myocardial infarction (n = 57). stroke 
tn = 38). diabetes (n = 61_). asthma (n = 185). or cancer (n = 
125) were included in the current article. 

Assessment of diagnosis. The presence or tht:.\t: chronic 
conditions was assessed by means of self-report (e.g .. 
"Have you ever had a heart atLlck"). Comorbidity was 
defined as the presence of l\VO or more of these five condi· 
li on~. This implies that respondents may have hccn indu<lctJ 
in more rhan one disease category . 

4. NIVEL Study 

Context. The data forwarded by the NJVEL research 
tnsti tute originate from a study into the continuity of care of 
chronically ill patients. The objective was to develop an 
insLrUment to measure continuity of care frum the patients' 
perspective. The data used in this article were collected at 
rhe end of 1995 and the beginning of l 996. 

Sample. Age: 18 years and older. identified either by 
GPs or specialists in the regions surrounding the cities of 
Amsterdam and T ilhurg. Consenting patients received the 
questionnaire from the NlVEL research insti tu te . Data of 
patients with rheumatoid anhri tis. ankylosing spondylitis. 
or arthrosis deformans (n ~ 336; response rate 52,5%) or 
with asthma. chronic bronchitis or lung emphysema (n = 
2)9: response rate 43, I %) were included. 

Assessment or diagnosis. The diagnoses were estab-
1 ished by specialists or GPs. Comorbidity was assessed by 
means of self-repon. 

5. Zutphen Elderly Study 

Context. The Zutp~n Elderly study is a longitudinal 
population-based heal th study among men born between 
1900 and 1920 and living in the town of Zutphen al the start 
of the 'tudy in 1985. DaU! collected in 1995 were included 
in the current study . A nonresponse analysis revealed thar 
nonrespondents were older, of a lower socioeconomic class. 
less frequentl y living independently, and with a poorer 
health status in comparison to those. who participated. 

Sample. Of the 462 surviving patients, 343 (74%) panici­
pated. Data are included of patients with: diabetes mellitus (n = 
38 ); asthma (n ~ 26), rheumatoid anhritis. osteoarthritis, 
hack impairmcnl' (n = 168); hearing impainnenb (n = 47); 
visual rmpainnents (n ; 34); heart disease (n = 78); stroke 
(n = 25): cancer (n = 40); and hypertension (N = 137). 

Assessment or diagnosis. TI1e diagnoses of diabetes mel­
l itus, asLhma.. rhcumatni<l arthri tis, osteoarthritis, back 

impainnems. hearing and visual impairments were estalr 
lished via self-report. Stroke and hean disease were deter­

mined on the basis of information from the hospital and the 
GP. The diagnosis cancer was verified with information of 
lhe national cancer registries . Hypcnension wa." e.,tahlishcd 
with the WHO defmiuon (i .e .. sysrolis ;;, 160 mmHg; diasto­
lis ,,. 90 mmHg and/or use of antihypenension medication). 
l.omorhidity was defined as tht: presence of two or more 
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endorsed chronic condnions . This implies rhat respondents 
may have been included in more than one disease category 
[34.35]. 

6. WOK Projeet 

Conte~1. Data were collected in the context of lhc stu<ly 
··Monitoring and feedback regarding asthma and chronic 
obstructive pulmonary disease (COPD) in the general prac­
tice" performed by the Center for Quality of Care Research 
(WOK) of the research school CaRe, and financed by the 
Dmch A sthma Foundation. The objecti ve was to evaluate 
systematic monitoring of patients with asthma or COPD in 
general practices. The data presented in this article were 
baseline data collected in 1996. 

Sample. Age: 18 years and older, random sample of 
patients with asthma or COPD from 24 GP pract ices in the 
Eastern part of the Netherlands. Exclusion cri teria included: 

a) being under active treatment of a specialist; and b) having 
serious comorbidities. Patients were approached by their 
GP,. 647 (70%) consented. T1ie majority of these paticnL' 
(70%) had light or moderate forms of asthma or COPD. 

Assessment of diagnosis. T~ diagnosis was established 
on the basis of lung function and the prevalence of symp­
toms. Comurbidity was assessed by means of a self-repon 
list including 18 conditions. 

7. NEMESIS Project 

Context. Data were collected in the context of the Neth­
erlands Mental Health Survey and Incidence Study (NEME­
SIS ) a prospective. ongoing study into the prevalence, 
incidence. course, and ourcome of psychiatnc conditions in 
the Netherlands. Baseline data collec<ed in 1996 were used 
in the current article (37) . Nonrcsponse was found to be 
associated with be.Lt.er mental health, gendc.:r (more female.s), 
and age (more individuals in the lower age ranges ). Psychi­
atric morbidi<y did not differ significantl y between respon­
dents and nonrespondents. 

Sample. Age: 18-<>4 years, representative sample of the 
general population of the Netherlands; 7147 persons (69.7% 
response) were included. Only data of respondents wi th 
anxiety disorders (n ~ 915), depression (n ~ 572). and 
alcohol abuse/dependence (n = 491 ) were used. 

Assessment or diagnosis. Diagnoses were established 
by trained interviewers, using the Composite lntemational 
Diagnostic Interview (CID!), according to the criteria of the 
DSM!IJ-R . Comorhidity wa.' noted if at lea.'t one additional 
psychiatric disorder was present and/or a chronic condition 
was endorsed in the self-report list as used by the Central 
Office for Statistics in the Netherlands. 

8. GLAS Study 

Context. The Groningcn Longitudinal Aging Study is a 
populat ion-based prospective slu<ly uf the delenninants of 
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the QL of lute-middle-aged or o lder people who live in the 
Northern p•rt of the Nethe rlands. Baseline data collected in 
1993 were included in 1tie current study. Nonrcsponse was 
found 10 be associaled with gender (fewer females). age 
<fe\ver individuals in the higher age range), and the presence 
of malignancies. 

Sample. Age: 57 years or older. 8723 individuals were 
approached by their GPs. 62.5% consented. Data are 
included of palienu wilh: a..,;thma/chronic bronchitis (n = 

610): other lung diseases, such as emphysema (n = 193); 
heart condition (n = 974): hypertension (n = 1238); stroke 
(n = 1.59 )~ ulcer m the stomach/duodenum or serious bowel 

conditions (n = 305): liver disease/gallstones or ga ll bladder 
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inflammation (n = 137): renal disease (n = 137): non-malig­
nant prostate disease (n ~ 210); diabetes mellitus (n - 379 ); 
thyroid gland impairment' (n = 187): hack problems (n = 
903): rheumatoid arthritislosteoanhritis/other joint com­
plaints (n = 1195): migraine/chronic headache (n - 4891; 
eczema/psnria<is (n = 186); cancer (n = 182); multiple scle­
rosis (n = 12); and Parkinson ' & disease/epilepsy (n = 89). 

Assessment of diagnosis. A self-report checklist of 19 
chronic medical cond i[ions a" employed by the Central Office 
for Statistics in the Netherlands, was employed . Comorbidity 
was defined ~ the presence of two or more endorsed chronic 
condicions. This implies that respondents may have been 
included in more than one disease category [32). 
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