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Quality of work, well-being, and intended
early retirement of older employees—baseline
results from the SHARE Study

Johannes Siegrist1, Morten Wahrendorf1, Olaf von dem Knesebeck2,
Hendrik Jürges3, Axel Börsch-Supan3

Background:Given the challenge of a high proportion of older employees who retire early fromwork we
analyse associations of indicators of a poor psychosocial quality of work with intended premature
departure from work in a large sample of older male and female employees in 10 European countries.
Methods: Baseline data from the ‘Survey of Health, Ageing and Retirement in Europe’ (SHARE) were
obtained from 3523 men and 3318 women in 10 European countries. Data on intended early retirement,
four measures of well-being (self-rated health, depressive symptoms, general symptom load, and quality
of life), and quality of work (effort–reward imbalance; low control at work) were obtained from struc-
tured interviews and questionnaires. Country-specific and total samples are analysed, using logistic
regression analysis. Results: Poor quality of work is significantly associated with intended early retire-
ment. After adjustment for well-being odds ratios (OR) of effort–reward imbalance [OR 1.72 (1.43–2.08)]
and low control at work [OR 1.51 (1.27–1.80)] on intended early retirement are observed. Poor quality of
work and reduced well-being are independently associated with the intention to retire from work.
Conclusion: The consistent association of a poor psychosocial quality of work with intended early retire-
ment among older employees across all European countries under study calls for improved investments
into better quality of work, in particular increased control and an appropriate balance between efforts
spent and rewards received at work.
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E arly retirement from regular employment provides a major
challenge to social and health policy in European countries.

As people >60 years will comprise up to one-third of the popu-
lation in several European countries in the next two decades, a
shrinking number of economically active people will have to
support a growing number of economically dependent elderly
people. Currently, large variations in workforce participation
rates are observed across European countries, e.g. in the age
group 55–59. In recent years, this rate has fallen to <20% in
Belgium, Italy, France, and The Netherlands, to �35% in
Germany, and to 40% in Spain, whereas this percentage is
much higher in countries like Switzerland, Norway, Japan,
and the United States.1 Therefore, a major policy challenge is
increasing the number of regularly employed people of older age
by influencing the determinants of early retirement. At least three
types of determinants have been identified: financial incentives,
poor health, and poor quality of work. First, financial incentives
to retire early, often in combination with economic pressure from
employers, pension schemes with extended eligibility, and alter-
native income need to be mentioned. National policies vary
quite substantially with respect to these regulations.2 Poor
health, chronic illness, and disability are important determi-
nants of early exit from the labour market. This holds particu-
larly true for occupations where working conditions cannot be

modified or adjusted to a reduced work ability of employees.3,4

Poor quality of work and employment is a third determinant of
premature departure fromworking life. This has been observed in
employees with physically or mentally demanding work, with
monotonous, repetitive work, and other types of stressful
experience.5–8 Exposure to poor quality of work was also
shown to increase intentions to leave and to reduce performance
and motivation at earlier stages of employment trajectories.9

It is important to define poor psychosocial quality of work in
terms of a theoretical model that allows for an identification of
stressful aspects of work at a general level and, thus, can be
applied to a wide range of different occupations. While several
theoretical concepts of stressful work have been developed,10,11

two models have received special attention recently: the
demand-control model12,13 and the effort–reward imbalance
model.14,15

The former model identifies stressful work by job task profiles
that are characterized by high demand in combination with low
control (low decision latitude), whereas the latter model claims
that an imbalance between high efforts spent and low rewards
received in turn (money, esteem, career prospects, and job secu-
rity) adversely affect health. This is mainly due to the fact that a
basic principle of social exchange, reciprocity, is violated under
such conditions.
So far, occupational research based on these models almost

exclusively focussed on their adverse effects on health and well-
being. Overall, prospective epidemiological investigations
demonstrated significantly elevated risks of highly prevalent
disorders among employees with high demand and low control,
and among those with an imbalance between effort and
reward.16–19 While quality of work may indirectly influence
intended retirement via reduced well-being, the direct effects
of stressful work on the likelihood of prematurely giving up
one’s job adjusted for well-being have rarely been explored.
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One such study documented an association of high demand and
low control jobs with thoughts of early retirement, but was
restricted to a group of social and health care workers in
Finland.9 As over 90% of the sample were women and mean
age was �44 years it is unknown to what extent these findings
hold true for older employees, for men, for other occupational
groups, and for the workforce of other countries.
Our investigation sets out to test associations of poor quality

of work with intended early retirement in a range of European
countries, focusing on employed men and women aged >50, an
age period where premature retirement matters most. For the
first time, we explore these associations by assessing quality of
work in terms of an imbalance between efforts and rewards and
in terms of a low level of control at work, adjusting for the
impact of well-being.

Data, measurement, and method

Data

We use data from the first public release version of the ‘Survey of
Health, Ageing and Retirement in Europe’ from 2004.20,21

SHARE is the first cross-national research project exploring
extensively and comparatively topics related to working condi-
tions, health and well-being, and socioeconomic status among
people aged 50 and older in 10 European countries (Austria, AT;
Germany, DE; Sweden, SE; The Netherlands, NL; Spain, ES;
Italy, IT; France, FR; Denmark, DK; Greece, GR; Switzerland,
CH; further data is currently being collected in Belgium and
Israel). Overall, the first data release contains more than 22 000
face-to-face interviews with participants from �15 000 house-
holds. In each participating country probability samples were
drawn. In this analysis we restricted the sample to all men and
women aged 65 or less reporting to do any paid work (employed
or self-employed), because we were interested in the quality of
currently experienced work. This restriction resulted in a sample
size of 6836 participants (3520 men; 3316 women).

Measures

Measures of quality of work: Quality of work was assessed by a
short battery of items derived from (i) the Job Content Ques-
tionnaire measuring the demand-control model13 and (ii) from
the effort–reward imbalance model questionnaire.15 The psy-
chometric properties of both questionnaires were previously
tested.13,15,17,19 Given the constraints of a multi-disciplinary
approach in the SHARE project the inclusion of the full ques-
tionnaires was not possible. Thus, items were selected on the
basis of factor loadings on respective original scales. With regard
to the first model, the measurement was restricted to the control
dimension. This decision was based on evidence that the pre-
dictive power of ‘control’ by far exceeded the power of ‘demand’,
and that tests of the interaction term ‘demand’ · ‘control’ had
produced inconsistent results.16,22 Low control at work was
measured by the sum score of two Likert-scale items ranging
from 2 to 8, with higher scores indicating lower control at work.
Scores in the upper tertile were defined as representing poor
quality of work in terms of low control.
To measure effort–reward imbalance, 2 out of 6 items mea-

suring ‘effort’ and 5 out of 11 items assessing ‘reward’ at work
were included. ‘Effort–reward imbalance’ was defined by a ratio
of the sum score of the ‘effort’ items (nominator) and of the sum
score of the ‘reward’ items (adjusted for number of items;
denominator). As previous analyses showed that quality of
work in terms of this model varies across countries under
study in SHARE,20 tertiles of the ratio were calculated for
each country separately. Participants scoring in the upper tertiles
of this ratio of imbalance were considered experiencing poor
quality of work.

Intended retirement was assessed by a single question: ‘Think-
ing about your present job, would you like to retire as early as
possible?’ Answer categories were yes and no.
Measures of well-being: We introduce four different binary

indicators of well-being: self-perceived health, depressive symp-
toms, quality of life, and number of reported bodily symptoms.
Self-rated health was measured by a single standard question
that was repeatedly shown to explain morbidity and mortality,
also among elderly populations.23 Answers to this question were
dichotomized into ‘good health’ (good or very good) and ‘poor
health’ (less than good).
Second, in order to measure depressive symptoms we applied

a short form of the Center for Epidemiologic Studies Depression
(CES-D) scale, a widely used instrument in general population
surveys.24,25 11 identical items from the original 20 item version
with 4-point Likert scales had been incorporated in the SHARE
questionnaire. The total score values range from 11 to 44, with
higher scores indicating more depressive symptoms. In order to
have a comparative measure taking country-specific variations
into account, we calculated tertiles for each country sample
separately. Participants with scores in the upper tertile were
considered to suffer from depressive symptoms.
As a third indicator of well-being we measured the number

of bodily symptoms reported by the respondents from a list of
12 common symptoms.26 If two or more symptoms were indi-
cated we considered the participants as suffering from reduced
well-being.
Finally, quality of life in early old age was measured with the

CASP-12 questionnaire, representing a psychometrically vali-
dated short version of the original 19 item version (CASP-
19).27 This approach assumes that quality of life refers to
four conceptual domains of individual needs that are particu-
larly relevant in later life: control (C), autonomy (A), self-
realization (S), and pleasure (P). Items measuring the four
respective scales assess the degree to which these aspects are
perceived as being satisfied. As a common latent construct
underlies the four scales, a summary measure was used to assess
quality of life (range 12–48), with higher scores indicating
better quality of life. Participants scoring in the lowest tertile
were defined as exhibiting poor quality of life.28 As with the
CES-D scale we calculated country-specific tertiles.
Additional measures: We included additional measures mainly

as confounders in multivariate models (age, gender, income,
and education). Education was measured according to an inter-
national classification (ISCED-97)29 where ‘low’ (pre-primary,
primary, or lower secondary education), ‘medium’ (secondary
or post-secondary education), and ‘high education’ (first and
second stage of tertiary education) were defined. Income
information was based on the total annual household income
composed of the sum of different income components assessed
in the questionnaire. Income measure is based on imputation
where income components were missing.20 To adjust for house-
hold size, we divided the value of income in accordance to the
OECD equivalent—scale29 and categorized it into country-
specific tertiles.

Method of analysis

Following univariate and bivariate analyses binary logistic
regression models were calculated for the total sample and
for each country sample. Themodels for the total sample include
country indicators to adjust for country specificities. Whereas
sampling weights were adopted for descriptive analyses only, we
used robust (Huber-White sandwich) estimators in logistic
models taking account of the clustering into households.30,31

Robust estimators assumed that observations are independent
across clusters (households) but not necessarily independent
within clusters.32 Model I includes baseline variables (age, gen-
der, income, and education). In model II we include the two
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indicators of quality of work. We additionally explored a pos-
sible interaction of both variables. The third model examines the
effect of the four indicators of reduced well-being on intended
early retirement. Model IV includes all variables. Traditional
model diagnostics were done based on residual analysis. In
addition to odds ratios and 95% confidence intervals we assessed
estimates of model fit (AdjustedMc Faddens R2). Based on these
estimates the relative improvement of each model can be com-
pared, with higher values indicating a better model fit.32

Results

The sample of participants with full data consisted of 3520
men and 3316 women. The age distribution was as follows:
48.3% were <55 years, 35.4% were 55–59 years, and 16.3%
were 60–65 years old. Mean number of weekly work hours in
this sample was 33.2. Table 1 gives the prevalence of the two
measures of low quality of work and of intended early retirement
according to gender, age, socioeconomic status, and the four
measures of well-being. Results indicate that almost half of the
sample has considered leaving the job as early as possible, with
higher prevalence among participants with low socioeconomic
status and those with reduced well-being. The prevalence of
intended retirement varies across countries from 29.7% in
The Netherlands to 67.2% in Spain (results not shown). Low
socioeconomic status and reduced well-being are strongly
related to both indicators of poor quality of work.

Next, logistic models were calculated where odds ratios of
intended early retirement were estimated in four consecutive
models, using the total sample of 6836 participants with com-
plete data. The first model was restricted to gender, age, and the
two socioeconomic variables. Men were somewhat more likely
than women to think about early retirement. The same was true
for the age group 55–59, whereas among those aged>60 this was
less often the case. Low education was associated with intended
early exit from work. In the second model, the two indicators of
poor quality of work were entered simultaneously. In either case,
poor quality of work was strongly related to intended early
retirement. No significant interaction effect was found (results
not shown). In model III the four indicators of well-being were
all related to an elevated risk of intended early retirement. It
should also be noted that adding quality of work to the model
(model II) contributes more to the model fit than adding well-
being (model III). In model IV, all variables were analysed
simultaneously. Interestingly, the odds ratios of poor quality
of work remained almost unchanged, as was the case for
well-being indicators. In model IV the relatively best model
fit is observed. Results indicate that poor quality of work and
reduced well-being represent two conditions that are indepen-
dently associated with intended early retirement.

Finally, the association between quality of work and intended
early retirement was analysed at country level using the signifi-
cant variables of model IV. Results given in figure 1 demonstrate
that in almost all countries odds ratios of the two indicators
exceed the value of 1.0, although not always at a significant level,
given large confidence intervals.

Discussion

This report based on the first public release version of data from
the SHARE study documents independent associations of two
measures of poor quality of work, effort–reward imbalance and
low control, with intended early retirement in older employed
men and women in 10 European countries. Findings show that
this association remains almost unchanged after adjustment for
indicators of reduced well-being. In other words, the results
show that quality of work and well-being are independently
associated with the intention to retire as early as possible.

Elevated odds ratios are consistent across the countries and
cannot be attributed to socio-demographic or socioeconomic
influences. Findings support previous observations of an impact
of poor quality of work on thoughts or intentions to quit the job
prematurely.6,9 However, to our knowledge for the first time,
this association was demonstrated on the basis of two theoretical
models of a health adverse psychosocial work environment,
effort–reward imbalance and demand-control (control only),
and across a range of European countries with different social
policies and retirement regulations (table 2).
One interpretation of these results claims that the consistency

of associations between different measures is due to common
method variance.33 Yet, additional analyses adjusting for psy-
chological characteristics such as optimism or pessimism did
not change the results in substantial ways.

Table 1 Prevalence (%) of poor quality of work (effort–
reward imbalance; low control), intended retirement by
socio-demographic variables, and reduced well-beinga

(all countries; N ¼ 6836)

Variables Quality of work

Effort–reward
imbalance

Low
control

Intended
retirement

Overall prevalence 30.7 42.6 48.7
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Gender
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Male 30.8 40.4 49.5
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Female 30.6 45.7 47.6
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Age
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

<55 years 30.4 42.9 47.6
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

55–59 years 32.3 43.9 51.8
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

60–65 years 28.1 39.3 44.6
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Education
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Low education 36.5 57.2 57.6
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Medium education 31.7 44.4 48.0
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

High education 23.4 25.0 40.3
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Income
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Low income 33.7 54.2 50.3
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Medium Income 31.4 46.8 50.4
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

High income 28.8 34.0 46.8
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Self-perceived health
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Less than good 41.7 53.7 62.7
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Good or better 27.6 39.5 44.8
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

CES-D upper tertilea
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Yes 44.9 53.2 56.9
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

No 25.6 36.7 45.7
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

CASP lower tertilea
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Yes 40.8 52.8 54.6
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

No 26.3 35.7 46.0
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Symptoms (two or more)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Yes 39.0 47.0 57.5
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

No 28.0 41.3 45.9

a: Tertiles calculated for each country separately
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Supplementary analyses demonstrate that the association of
poor quality of work with early retirement varies between north-
ern and southern European countries, particularly in employed
women. In southern countries, odds ratios of intended early
retirement according to effort–reward imbalance at work are
almost absent whereas they are pronounced in countries such as
Denmark, The Netherlands, France, and Germany. It is more
likely that this difference is interpreted in terms of gender role
variations between northern and southern European countries
than in terms of an unmeasured response bias.
Our results on associations of poor quality of work with

reduced well-being are in line with those reported in earlier
studies on depressive symptoms,34–36 poor self-rated health,37,38

symptom load,39 and reduced health functioning.40 The robust-
ness of these associations is further underlined by a test of
convergent validity, comparing the results based on the CES-
D measure of depressive symptoms with the ones based on an
alternative measure of depression, the EUROD-scale,41 that was
additionally applied. A high consistency between the two mea-
sures and respective associations with quality of work was found.
The interpretation of results of this study is restricted by

several methodological limitations. First, results are derived
from a cross-sectional study design, in combination with the
fact that predicting and criterion variables are based on self-
report data. Respondents with reduced well-being may be more
likely to perceive and report their work as being stressful, or
respondents with intended early retirement may justify their
reasoning by attributing poor quality to their work. While we
cannot rule out the argument of causation, it should be pointed
out that results of studies that controlled for factors such as
negative affectivity or distinct personality traits were not abol-
ished by these latter adjustments.16,17 Once panel data of the
SHARE study will be available, it will be easier to answer this
problem. Prospective information will also enable us to evaluate
the relationship between intended early retirement and real
retirement decisions.
A second limitation concerns the measure of the two work

stress models and the statistical analyses performed with these
variables. Clearly, a full test of the original scales of the two work
stress models would have strengthened the case, but measure-
ment constraints did not allow for this. The fact that one impor-
tant dimension was omitted in each model (‘demand’ in the
demand-control model; ‘overcommitment’ in the effort–reward
imbalance model) points to a conservative estimate of observed

effects. This is particularly the case for the demand-control
model where at least one study showed a significant interaction
term of the two components on thoughts about early retire-
ment.9 Although the shortened versions of the scales included in
this analysis are subject to criticism, several previous large-scale
studies, mostly prospective ones, were forced to use abbreviated
versions or proxy measures of the scales measuring the two
models and, nevertheless, produced substantial new
results.16,17,42 The decision of using the ratio of the effort and
reward indicators was taken in accordance with previous studies
where the effect size of the ratio exceeded that of single
variables.15,19,36–38

Third, although the overall sample is large and represents
the population of the respective age groups within countries
quite well,20 survey participation was not very high. The
unweighted country-average of household response rate was
55.4% for the total sample, with considerable variations
between countries (e.g. The Netherlands 61.6%, Switzerland
37.6%). Although this is above average by European standards,
we cannot rule out that an unobserved selection bias affects
reported results. We have no information about a healthy
worker effect that may bias the findings although, in this
case, underestimation rather than overestimation of the
reported association is likely to occur due to the fact that
employees suffering from health adverse work stress are under-
represented. Concerning socio-demographic representation
comparative analysis showed that the final SHARE sample is
well comparable with samples from three other prominent
European surveys.20 Finally, gender-specific differences in stat-
utory retirement age may produce a small bias of results,
although at least in 6 of the 10 countries under study this
difference does not exist.
These limitations are balanced by several strengths. We

tested associations between indicators of two established theo-
retical models of stressful quality of work with intended early
retirement, adjusting for the effects of reduced well-being and
major socio-demographic and socioeconomic factors in a
large population sample in 10 European countries. The survey
was conducted on the basis of a vigorously controlled study
protocol, including standard procedures of translating the
measures into different languages and of collecting and con-
trolling data.21

Finally, what are the policy implications of our findings?
Despite large variations in national retirement policies, we

Figure 1 Association of poor quality of work (low control/effort–reward imbalance) with intended retirement, by country
(Austria, AT; Germany, DE; Sweden, SE; The Netherlands, NL; Spain, ES; Italy, IT; France, FR; Denmark, DK; Greece, GR;
Switzerland, CH) (odds ratios and 95% confidence intervals).
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find a consistent association of poor quality of work with a desire
to depart from work as early as possible. Moreover, poor quality
of work is related to reduced well-being in older employees. If
corroborated by prospective evidence, these findings underline
the need to improve quality of work as a means of motivating
elderly employees to stay at work. Investments into better qual-
ity of work provide additional pay-off as they were shown to

reduce sickness absence and ill health.11 Such investments can be
guided by insights into stressful components of an adverse psy-
chosocial work environment that need to be reduced. Increasing
control at work and increasing economic and non-economic
rewards in accordance with employees’ achievements are prac-
tical measures that contribute to an improved quality of work. It
is hoped that an implementation of such measures may

Table 2 Associations of socio-demographic variables, quality of work [effort–reward imbalance (ERI); low control], and
reduced well-being with intended early retirement: logistic regression models (odds ratios and 95% confidence intervals)
for all countries (N ¼ 6836)

Model

Variables I II III IV

Gender
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Female 1 1 1 1
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Male 1.28 (1.16–1.41) 1.24 (1.12–1.37) 1.44 (1.27–1.62) 1.35 (1.19–1.54)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Age
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

<55 years 1 1 1 1
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

55–59 years 1.13 (1.01–1.26) 1.13 (1.01–1.27) 1.05 (0.91–1.20) 1.05 (0.91–1.21)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

60–65 years 0.74 (0.64–0.86) 0.76 (0.65–0.89) 0.61 (0.50–0.73) 0.61 (0.50–0.75)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Education
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Low education 1.63 (1.42–1.87) 1.39 (1.20–1.60) 1.52 (1.28–1.80) 1.33 (1.11–1.59)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Medium education 1.30 (1.14–1.46) 1.23 (1.08–1.40) 1.34 (1.16–1.56) 1.29 (1.11–1.51)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

High education 1 1 1 1
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Income
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Low income 0.98 (0.86–1.12) 0.92 (0.80–1.05) 0.89 (0.75–1.05) 0.88 (0.73–1.05)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Medium income 1.11 (0.98–1.26) 1.06 (0.93–1.21) 0.99 (0.85–1.15) 0.97 (0.82–1.14)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

High income 1 1 1
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Effort–reward imbalance
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Yes 1.79 (1.54–2.08) 1.72 (1.43–2.08)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

No 1 1
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Low control
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Yes 1.51 (1.31–1.73) 1.51 (1.27–1.80)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

No 1 1
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Self-perceived health
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Less than good 1.37 (1.15–1.63) 1.30 (1.08–1.56)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Good or better 1 1
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

CES-D upper tertilea
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Yes 1.23 (1.03–1.46) 1.15 (0.96–1.38)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

No 1 1
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

CASP lower tertilea
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Yes 1.28 (1.09–1.50) 1.21 (1.03–1.43)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

No 1 1
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Symptoms (two or more)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Yes 1.28 (1.10–1.50) 1.27 (1.08–1.49)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

No 1 1
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Mc Faddens Adj. R2 0.044 0.072 0.060 0.088

a: Tertiles calculated for each country separately
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ultimately result in marked reductions of early retirement from
regular work across Europe.
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Key points

� Is there an association between poor quality of work and
intended early retirement of older employees across
European countries?

� Effort–reward imbalance and low control at work
are consistently associated with intended premature
retirement.

� In view of an aging workforce findings call for theory-
based improvements of quality of work.
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