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General introduction

Background
This thesis examines whether there are differences between workers of different ages concerning factors
that are important for their sustainable ability to work and well-being at work. In the coming years, labour
shortages are expected due to changes in the the size and composition of the labour force. An increasingly
larger part of the potential labour force should actually participate. Encouraged by these anticipated labour
force shortages, most OECD countries have therefore substantially reformed their pension and disability
systems over the past two decades to prevent premature outflow. People who previously would take early
retirement will now have to (be able) to work until the retirement age. This makes it even more important
to know what factors are important for the sustainable ability to work and for well-being at work for
employees in various age groups.
The impact of population ageing on the work force
Throughout the world, the average age of the population is increasing. Data on the member countries of
the European Union show that the proportion 65+ will grow from 20.5% in 2000 to 30.3% in 2050 (Zaidi
2008). In the Netherlands, 16% of the population in 2011 was aged 65 and over. This proportion is expected
to rise to 26% in 2039, the year in which a peak in the number of people aged 65 and older is anticipated
(Sanderse et al. 2012). Two clear causes can be pointed for this global population ageing: 1) a rising life
expectancy at older ages and 2) a reduced fertility since the introduction of contraceptives. Currently, the
total fertility rate is below the replacement level in practically all industrialized countries (United Nations
2002). This gradually reduces the population growth and also reduces the number of potential employees.
In the Netherlands, a decline from 10.1 million in 2009 to 9.2 million by 2040 is expected (Poelman and Van
Duin 2010). Immigration of young people can provide some relief to labour markets that need younger
workers because the people who immigrate are on average much younger than the resident population in
the country of destination (European Commission 2012b).
Some implications
This shifting “young-old balance” will have both economic and societal implications. Economic implications
are based in the increase in the old-age dependency ratio. An increasing number of potential beneficiaries
of health and pension funds (mainly people aged 65 and over) are supported by a relatively smaller number
of potential contributors (people in the economically active ages, usually aged between 15 and 64 years).
This trend tends to impose heavier demands on the working-age population. Taxes and other contributions
will have to be higher in order to maintain a stable flow of benefits to the older groups (United Nations
2002). Moreover, at the societal level, replacement problems may occur as the number of people actual
available for the labour force declines.
Government regulations
These prospects underline the need for "all hands on deck", and governments all over Europe made policy
to retain older workers in the labour market. Among the main policies are: a) removing incentives to early
retirement and encouraging later retirement and flexible retirement; b) legislation to counter age
discrimination and awareness-raising campaigns among employers in view of changing attitudes; c)
guidance and training programmes regardless of age and d) employment incentive schemes including
active employment policies and special job offers for older workers (Hutsebaut 2005). These measures are
now paying off. Compared to 1996, the participation of employees aged between 55 and 65 in the
Netherlands has increased from 26% to 54% in 2012 (CBS 2013). In addition to the measures for
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discouraging early retirement, the Dutch government agreed to gradually increase the retirement age from
65 to 67 in 2023 (De Rijksoverheid 2012), while until recently, the employment contract was automatically
disbanded after the age of 65. Currently, only 7% of the people aged between 65 and 70 in the Netherlands
is working, mainly men and freelancers (Sanders et al. 2010, Otten and Siermann 2009). Surveys showed
that an increasing proportion of the employees aged between 55 and 65, is willing and considers
themselves able to work until the age of 65 (Cbs 2012) and older (Van Der Bie and Latten 2012).
In the light of the current global financial crisis, it seems arguable whether it makes sense to encourage
labour market participation of (older) workers. Employers considered early retirement, at least until
recently, as an effective means to reduce staff (Conen et al. 2009) and the increase in unemployment
(especially of young adults) may seem to justify a (forced) early retirement of older workers. However, the
effects of the change in the composition of the work force is expected to exist much longer than the shortterm effects of the recession (Bohle et al. 2010). To this topic, Vladimír Špidla, Commissioner for
Employment, Social Affairs and Equal Opportunities at the European Commission (2004-2010) said:
”In dealing with the short term challenges of the economic crisis we must not forget the long term
challenge of ageing. Simply sending people into early retirement - as we have done in the past - is not
a solution this time round. We need to emerge from this crisis with more and better employment
opportunities for older people. In an ageing society, everyone needs a chance to take part in the
labour market" (Eu 2009, p.1).
Thus, attention for labour participation of workers of all ages seems justified.
Challenges for companies
In addition to governmental measures that may encourage people to work until the retirement age of 67,
employees should be offered the opportunity to work, even at the age of over 55 years. An adjustment of
the culture within companies and the attitude of managers regarding older workers is necessary. Some
even speak of ‘one of the most important global challenges faced by corporate leaders, human resource
managers, and management consultants’ (Mor Barak 2011). Managers will need to retain their older
workers longer and make use of their rich expertise in order to prevent skills shortages in critical domains
(Wognum et al. 2011) and employee shortages in general.
Challenges for employees
It should be noted that employees themselves are important actors in the process of retaining the ability to
work too. Employees are increasingly responsible for investments in their own human capital, and
therefore for their job security, learning and future career development (Van Der Heijden et al. 2009). It has
been found that the willingness of workers to take part in training and education and to engage in
functional mobility, are important for maintaining their ability to work (Forrier and Sels 2003). This was,
however, beyond the scope of research presented in this thesis.
Ageing and work
It is likely that in the course of time everyone will reach a point in which it is no longer possible to work at
the usual level. Depending on the requirements of the work and personal opportunities, this point will be
reached before or after the official date of retirement. We assume that generally, older workers have more
difficulty with the requirements of their job. Ageing is associated with personal gains (e.g. an increase in the
level of knowledge) and losses (e.g. a diminished physical strength) (Kanfer and Ackerman 2004), which
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both can be traced back to changes in several areas in the course of time. According to De Lange et al.
(2006), these changes occur in biological, psychological, and social functioning over time.
Biological functioning
Changes in biological functioning with ageing may appear from reduced physical and cognitive abilities.
Physical decline in older workers may affect their ability to work, especially when participation in leisure
time sports and physical activity is limited and rest or recovery periods are too short (Kenny et al. 2008).
Decline in cognitive abilities primarily include aspects of the "fluid" functions, e.g. simultaneous performing
multiple tasks or holding multiple items in working memory. These changes can usually be offset by years
of experience and a high level of knowledge, the so-called “crystallized” cognitive functions (Kanfer and
Ackerman 2004), which appear to be age stable (Silverstein 2008). Problems due to decline in cognitive
abilities will usually not occur before the age of retirement (Ilmarinen 2001).
Psychological functioning
Ageing also affects the way people approach life and their motivation to participate in various activities, like
working. The reason for that seems situated in the changing salience of social goals. Younger adults, who
are motivated to expand their horizons, focus primarily on development and growth. This means that they
are motivated to attain desired end states like accomplishment and promotion. With ageing, people seem
less focused on knowledge acquisition and more focused on emotional comfort and generativity. There is a
tendency to care for others, to parenting, and to help the wider society and future generations. Older
employees seem increasingly motivated to derive emotional meaning from life (Carstensen 1995, Kooij and
Van De Voorde 2011).
Similar differences are observed between employees of various ages. For younger employees, job
characteristics and work outcomes that are related to achievement and mastery are highly important (Kooij
and Van De Voorde 2011), while older workers seem to prefer participation in activities that support
"positive affect" and that increase one's self-concept and identity. Compared to younger workers, older
workers are less motivated to strive for growth and the use of their full potential and capacities (Carstensen
et al. 2003, Kooij et al. 2010). This may explain why older workers are perceived to be less motivated, while
motivation rather seems to change than to reduce.
Changes in social functioning
The impact of ageing on social functioning proceeds through the way people are approached by others. The
background of this relationship is that behaviour is affected by the ‘subjective norm’: the pressure that
people perceive from significant others to perform or not to perform a behaviour (Ajzen 1991). Social
attitudes, and expectations and norms about appropriate behaviour and lifestyle differ for people from
different cultures, but also for people at different ages (Schalk et al. 2010).
Within work settings, the subjective norm seems to emerge most clearly in the occurrence of agerelated stereotypes. Stereotypes are opinions about others, based on their membership in a particular
group. The commonly occurring ideas and expectations of employers and employees towards specific
groups of workers like older workers are also based on stereotypes. Most of the perceptions on older
workers are negative, although these perceptions are varied and even positive in some cases (Bal et al.
2011). Negative ideas of older employees about the general appreciation of older employees within
organizations adversely affects promotion orientation. Employees will then be less oriented towards
approaching possible gains (Bowen and Staudinger 2012, Henkens 2005) and less inclined to participate in
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learning and development opportunities (Maurer 2001). Also work-related decisions such as the decision
about when to retire are influenced by social attitudes and norms. A perceived negative social norm
concerning older employees encourages employees to retire early (Porcellato et al. 2010). Employees who
feel a pressure from their spouse to retire early have a strong intention to leave the work force before the
official retirement age (Van Dam et al. 2009). Anticipated social norms, one’s social identity, have a similar
effect. The degree to which a person identifies with the group of ´older workers´ is positively associated
with the wish to retire as soon as possible and negatively associated with the desire to further develop their
career (Desmette and Gaillard 2008).
The above-described changes with ageing in physical, psychological and social functioning point to the
association between age group and work attitude, work motivation and work goals, and possibly work
behaviour as well (Kanfer and Ackerman 2004, De Lange et al. 2006, Kooij et al. 2011), all of which are likely
to be associated with the sustainable ability and motivation to continue working. Other aspects that may
affect the sustainable ability and motivation to continue working are the context of life (e.g. living alone or
together and living with or without children) (Sturesson et al.) and obviously health (e.g. the presence of
chronic disease). These aspects are associated with calendar age as well (De Klerk 2000, De Lange et al.
2010). Based on these differences, we anticipated differences between older and younger employees in the
importance of certain work characteristics for their sustainable ability to work and for their well-being at
work. These expected differences form the scope of the research presented in this thesis.

The setting of university employees
Our research was based on data collected among university employees. Universities all over Europe have
adopted organizational strategies for planning and control (e.g. more emphasis on output indicators) that
were commonly found in the private business sector in order to meet socio-economic and political
developments (De Boer et al. 2007, Deem 1998). In order to enhance the quality control options of
managers and accreditation committees, autonomy has decreased clearly. More than in any other
profession, performance monitoring is open to public scrutiny, e.g. student evaluations, post-graduate
student performances and number of publications (Winefield and Jarrett 2001). In addition, to promote
international cooperation, a bachelor-master structure was introduced, as well as the use of the English
language during classes (Jensen et al. 2011) and the European Credit Transfer System (ECTS). The latter has
been developed to provide common procedures to guarantee academic recognition of studies abroad
(European Commission 2012a). At the same time, the number of students have increased considerably.
These changes have resulted in greater teaching requirements and pressures, and seem to negatively affect
academic work-related attitudes like job satisfaction and job stress (Pop-Vasileva et al. 2011). Jobs among
non-academic staff have changed over the years as well. Influenced by the development in ICT options and
multiple institutional pressures due to the described corporatisation of the university (e.g. external funding,
changes in student numbers, internationalisation, delegation of financial and administrative
responsibilities, demands for accountability and calls for quality control in higher education) (Gornitzka and
Marheim Larsen 2004), the work of non-academic staff has become more stressful and intense and needs
to meet higher expectations, with fewer resources available (Szekeres 2006).
Both academic and non-academic employees, i.e. faculty and staff, were included in the studies presented,
except in chapter 2 in which only academic employees were included. The contents of the jobs in these two
groups are quite different. Faculty have scientific jobs related to teaching and research. Staff includes a
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large variety of jobs, supportive to faculty jobs and the organisation of the university. The work of faculty is
often considered good. Work conditions are perceived to offer opportunities to develop capabilities, and
are characterized by sufficient or high control, flexibility and autonomy (Ipsen and Jensen 2012). Although
faculty generally enjoy more favourable working conditions than staff, e.g. salary, job security, prestige and
degree of control over work performance, staff appear to experience lower levels of stress (Horton 2006).
In other aspects, the similarities seem to increase. The educational level of staff and their responsibility for
the organisation of the university in accordance with the requirements of the government (focused on
income generalization and market growth) have increased remarkably during the nineties (Gornitzka and
Marheim Larsen 2004, Szekeres 2006).

This thesis
We examined whether age affects the association between work (and home) factors on the one hand and
work-related outcomes that might affect the sustainable ability to work on the other hand. Therefore,
analyses were conducted in four separate age groups: <36 years, 36-44 years, 45-54 years and ≥55 years.
The sustained ability to work was in this thesis operationalized via work stress due to high mental
workload, job (dis)satisfaction, need for recovery and –as a direct indicator of the (temporary) inability to
work– sick leave.
Work stress due to high mental workload
Work stress occurs when individuals realize that they are unable to deal adequately with the demands
placed upon them (Lazarus 1990). The cause of this undesirable feeling may lie within individuals, the
organization for which they work, or both. Individuals seem motivated to work overtime in order to meet
the requirements of the organization, themselves and their clients (e.g. students). On the other hand,
boundaries between work and leisure, especially among employees with most autonomy, seem blurred.
Changes in supervisory methods which emphasize performance over presence, and recent developments
such as the use of communication technology, increased the opportunities to work at the time and place
which are the most convenient for employees. However, it increases the personal responsibility for output
and career progress, which encourages employees to work long hours (Van Echtelt et al. 2009, Lewis 2003).
Almost one third of the European employees state that their work affects their health. Stress was
identified as one of the main causes (Cox et al. 2000). Work stress is associated with diminished health
(Donders et al. 2003, Biron et al. 2008) and decreased work motivation (Winter and Sarros 2002) and may
adversely affect the recovery process which is needed to feel recuperated. In addition, a too high workload
motivates people to think and to worry about work-related matters when they are at home. This may
complicate the distancing from the work, which will eventually hinder sufficient recuperation (Sonnentag et
al. 2010). High workload thus seems a significant threat to health and well-being. Kinman (2001) quotes
several British studies showing that teachers, in comparison with other "highly-pressured occupations",
report more work-related stress and diminished mental health. Corresponding results were found in the
Netherlands (Hooftman et al. 2012). The profession with the largest percentage of employees reporting
high psychosocial workload was that of ‘teacher’ (university faculty and other teaching staff). Therefore, it
is important to gain insight into age differences in factors affecting work stress among university
employees.
Previous studies addressed determinants of work stress among university employees. A few of the
important characteristics found were the increasing amount of work compared to the time available for
preparing lectures, difficulty in obtaining grants and publishing scientific articles while these are necessary
15
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for building a career, and lack of feedback and social support (Kinman 2008, Tytherleigh et al. 2005,
Barkhuizen and Rothmann 2008, Biron et al. 2008). The influence of age on determinants of mental work
load is still unknown.
Job satisfaction
Job satisfaction is the affective reaction to a job that results from a comparison of actual outcomes with
those that are desired (Oshagbemi 2003). The impact of job satisfaction on the sustainable ability to work is
related to its positive impact on health and well-being (Faragher et al. 2005), productivity (Schulte and
Vainio 2010) and intention to leave (Skaalvik and Skaalvik 2011). Employees who are more satisfied with
their job report better health, especially less burnout, depression and anxiety and more self esteem, which
will enable them to show optimal performance. Productivity may directly show the 'ability to work'.
It seems that despite worsening working conditions (e.g. increased workload), job satisfaction of
university employees has not changed over the years (Kinman 2001) and they seem highly intrinsically
motivated by their disciplines and related teaching and research tasks (Tytherleigh 2003). Possibly, other
characteristics of university employees’ jobs like high flexibility and autonomy enable to handle adverse
working conditions. Additionally, the high intrinsic motivation seems to attenuate the impact of emotional
exhaustion (Babakus et al. 2008, Kinman 2001).
Some earlier reviews indicate a positive relationship between age and job satisfaction (Oshagbemi
2003). Possibly the preferred job characteristics do not correspond between employees in different age
groups. Differences in work-related determinants of job satisfaction between university employees of
different age groups were not investigated yet.
Need for recovery
High mental workload may lead to working overtime, which evidently reduces the opportunities to recover
from work. Prolonged insufficient opportunity to recover from work may lead to cumulated fatigue, a
status that can be demonstrated with the ‘need for recovery scale’ (Van Veldhoven and Broersen 2003). A
high score on this scale represents short-term work-related fatigue and bridges the stage between normal
work-related effort and unfavourable states on a daily basis (Demerouti et al. 2009). High need for recovery
may be seen as an early sign of prolonged fatigue (Jansen et al. 2002, Kiss et al. 2012) and can serve as an
indicator for the need to take preventive measures (De Croon et al. 2003). Repeated insufficient recovery
may lead to severe health problems, like cardiovascular diseases (Van Amelsfoort et al. 2003),
psychosomatic health problems, sleep complaints and emotional exhaustion (Sluiter et al. 1999), sickness
absence not explained by relevant (non-) work related factors (De Croon et al. 2003), and increased
(intention to) turn over (De Croon et al. 2004, Van Amelsfoort et al. 2004). An increased need for recovery
is recognizable in the immediate off-work situation as the feeling of ‘wanting to be left alone for a while’, or
‘wanting to lay down for a while’ (Sluiter et al. 2001) or, in everyday situations, the desire ‘to recharge the
batteries’ (Sonnentag and Zijlstra 2006). Individuals can meet their need for recovery by either taking a rest
or by engaging in appropriate leisure time activities (Sonnentag and Zijlstra 2006).
To date, no need for recovery scores among university employees are available. Verdonk et al. (2010)
presented the prevalence of high need for recovery among highly educated men and women: 28.4% and
35.2%, respectively. This indicates that insufficient recovery from work-related fatigue is a rather common
condition among the highly educated, especially among the highly educated women aged 50 years and
older (of which 40.3% reported high need for recovery). Because work seems to require more effort when
people are getting older, it is not surprising that need for recovery increases with ageing (Kiss et al. 2008,
16
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Mohren et al. 2010). We were interested to find out whether the work characteristics that are most
strongly associated with need for recovery differ between age groups.
Sick leave
Increased need for recovery predicts sick leave, which will hinder working in the short run as well as in the
long term. Research has shown that both frequent and prolonged sick leave are associated with an
increased risk of work disability and (involuntary) job termination, especially among older workers, those
with temporary contracts (Virtanen 2006) and in women (Koopmans et al. 2008). Although many studies
were conducted on the determinants of sick leave (Taimela et al. 2007, Voss et al. 2004, Duijts et al. 2006),
knowledge on age differences is limited. Age is associated with some established determinants of sick
leave. For instance, the presence of chronic disease is more prevalent in older people and associated with
increased sick leave (De Klerk 2000). Work–family balance is experienced differently between age groups
(Matthews et al. 2010) and is found to be associated with sick leave (Jansen et al. 2006). As ageing goes
along with changes in health and home-related aspects, we expect age differences in determinants of sick
leave.
Wording of response options
Besides studying age differences in determinants of the sustained ability to work and well-being at work,
we focused on the choice for the response format to be used in order to measure work characteristics.
Although there is much research on the scientific quality of scales and on ethnic or gender differences in
response choices, there is little attention to response options (the response format). Both the number of
response options and the nature of the response (e.g. asking about the magnitude of agreement with
something, or the frequency or the evaluation of something) can affect the final score. Dawes (2008)
showed that the number of response options in a Likert-type scale, after rescaling to a comparable mean
score, slightly influences the mean scale scores. Wännström et al. (2008) showed that measuring the
appreciation of work characteristics contributes to understanding work outcomes. To further contribute to
the knowledge on this subject, we compared two different response options for measuring work
characteristics: an assessment of the current situation (e.g. ‘Does your job requires much concentration?’)
versus the appreciation thereof in terms of their association with work outcomes. Moreover, we have
examined the application of combining of the two answer options in one score.
Objectives
Facing a shortage of employees in the near future due to demographic changes, it is important to use the
labour force potential. Knowledge on work- and family-related characteristics associated with outcomes
important for the sustainable ability to work and for well-being at work is therefore important. For this
thesis we had the opportunity to analyse several existing datasets in-depth. Besides, we used a qualitative
research design to identify factors associated with work stress. The overall aim of this thesis is to gain
knowledge on age differences in factors that are important for the sustainable ability to work and for wellbeing at work among university employees. Two sub questions were distinguished:
What are the differences between university employees from various age groups in the workrelated outcomes used in the studies presented in this thesis: mental workload, job
(dis)satisfaction, need for recovery and sick leave?
Which work-related and non work-related characteristics are relevant to employees in the various
age groups for the preservation of their ability to work?
17
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Outline of the thesis
This first chapter provided an insight into the background of the research that was carried out as part of
this thesis. In part, the chapter is based on a limited review of the literature. The accompanying article is
included in chapter 7.
Chapter 2 describes the employees´ opinion regarding the antecedents of perceived mental workload
obtained by applying qualitative research techniques. We chose to use the focus group methodology to
collect data, because this is ideally suited for uncovering perceptions and underlying ideas (Krueger and
Casey 2000). Moreover, interactions between the participants will aid exploring the occurrence of high
workload in greater detail (Kitzinger 1995). Eight focus group interviews were conducted with 33
academics, classified into four age groups.
Both chapters 3 and 5 address associations between work-related aspects and the satisfaction with
one’s own work. Chapter 3 focuses on the association of work aspects with job satisfaction. By applying
linear regression analyses in four age groups, we were able to compare the salience of work characteristics
for job satisfaction between the age groups. Chapter 4 describes the results of the methodological analyzes
which preceded the analyzes for the research presented in Chapter 5. The study aimed to make an
informed decision on the use of one of the two available response options. Items measured either the
presence of a certain work characteristic (´current status´) or the appreciation of the work characteristic in
question (´appreciation´). Separate regression analyses were conducted to compare the explanatory power
of scales comprised from either one of two response options. Job dissatisfaction and need for recovery
were used as outcome measures. In addition, the usability of a third scale was examined, which was
calculated by combining the scores obtained by using the two response options.
In chapter 5 we focus on associations between work aspects and both job dissatisfaction and need for
recovery after work. The inclusion of age interactions into the linear regression models enabled us to draw
conclusions on the moderating effect of age on the association of work characteristics with either job
dissatisfaction or need for recovery. In chapter 6 we explored determinants of frequent (defined as ≥ 3
times in the past 12 months) and prolonged sick leave (defined as > 2 weeks in total in the past 12 months).
As sick leave is not only associated with work-related factors but also with the individuals’ situation outside
work, including family life and health (Voss et al. 2004), we included all these aspects into the analyses. To
date, this was rarely done.
The final chapter of this thesis (chapter 8) includes a general discussion of the findings of the studies,
recommendations for future research and practical implications of the main findings.
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Chapter 2

Abstract
Background:
As academic workload seems to be increasing, many studies examined factors that contribute to the
mental workload of academics. Age-related differences in work motives and intellectual ability may lead to
differences in experienced workload and in the way employees experience work features. This study aims
to obtain a better understanding of age differences in sources of mental workload. 33 academics from one
faculty discussed causes of workload during focus group interviews, stratified by age.
Findings:
Among our participants, the influence of ageing seems most evident in employees´ actions and reactions,
while the causes of workload mentioned seemed largely similar. These individual reactions to workload
may also be driven by differences in tenure. Most positively assessed work characteristics were: interaction
with colleagues and students and autonomy. Aspects most often indicated as increasing the workload,
were organisational aspects as obstacles for ‘getting the best out of people’ and the feeling that overtime
seems unavoidable. Many employees indicated to feel stretched between the ‘greediness’ of the
organisation and their own high working standards, and many fear to be assigned even less time for
research if they do not meet the rigorous output criteria. Moreover, despite great efforts on their part,
promotion opportunities seem limited. A more pronounced role for the supervisor seems appreciated by
employees of all ages, although the specific interpretation varied between individuals and career stages.
Conclusions:
To preserve good working conditions and quality of work, it seems important to scrutinize the output
requirements and tenure-based needs for employee supervision.

Keywords: age differences; university employees; academic employees; mental workload; stress; greedy
organisation; focus group interview
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Findings
Background
Almost one third of the European employees state that their work affects their health. Stress was identified
as one of the main causes (Cox et al. 2000). Work-related stress is generally considered to be the product of
an imbalance between environmental demands and individual capabilities, and depends on the person’s
appraisal of the work environment (Lazarus 1990) and the anticipated ability to cope with the problems
that cause stress. The term often used to describe this situation is ‘workload’. Researchers identified
several dimensions in the construct ‘workload’, including mental and physical components, and
quantitative and qualitative components (Bowling and Kirkendall 2012). Quantitative workload is
concerned with the amount of work someone has, while qualitative workload has to do with the difficulty
of the work. In university settings among scientists, a mixture of qualitative and quantitative mental
workload can be found. Multiple roles are expected of faculty, including excellence in classroom teaching,
accessibility to individual students outside of class, productivity in traditional research or other creative
endeavors, acquisition of funding, et cetera (Wright et al. 2004).
Socioeconomic and political developments have increased the mental workload among university
employees in the last few decades (Kinman 2001, Gillespie et al. 2001, Houston et al. 2006, Adriaenssens et
al. 2006). Public services, including universities, are increasingly being redefined as market commodities, a
means of serving society. This introduced many organisational and technical management changes
(Grummell et al. 2009) among which increased competition between universities for students and research
income. To improve efficiency and to achieve ‘value for money’, universities across Europe are increasingly
interested in strengthening the accountability and responsiveness of higher education to society (Deem
1998, Enders 2006). This resulted in the contemporary organisation of universities, characterized by a
“post-Fordist” job design: greater flexibility—achieved through the use of new technologies which offer the
possibility to work at home just as easy as in the office—, higher levels of autonomy, more responsibility for
employees to get the job done, and a shift from attention for the number of hours worked to targets and
deadlines that have to be met (Van Echtelt et al. 2009). Although autonomy and flexibility generally are
beneficial for instance for combining the demands from the work and home, post-Fordist organisations
(including universities) are also recognized to be 'time-greedy' (Van Echtelt et al. 2009, Wright et al. 2004).
Workers are charged with personal (or team based) deadlines, which stimulates the tendency to working
overtime (Van Echtelt et al. 2009). The workload of university employees indeed considerably exceeds a
typical workweek, resulting in universities having turned into “greedy institutions” (Wright et al. 2004).
Coser (Coser 1967) introduced this term to describe institutions “that are not content with claiming a
segment of the energy of individuals but demand their total allegiance” (p.198).
Research shows that 17 to 55 percent of the employees in European universities experience problems
with workload (Kinman and Jones 2003, Van Den Berg 2005, Van Der Werff et al. 2009). There is evidence
of a negative association between prolonged high workload and mental and physical health (Donders et al.
2003, Boscolo et al. 2009) and work motivation (Winter and Sarros 2002). Moreover, many university
employees report working overtime at home (Beckers et al. 2008), which may lead to problems such as
work-home conflict (Van Hooff et al. 2006, Kinman 1998) and an increased turnover intention (Steinmetz et
al. 2008). These findings emphasise the need to reduce workload to an acceptable level.
Many studies have been conducted into the factors affecting workload among university employees,
which have revealed various potential bottlenecks. Two major groups can be classified: (i) characteristics of
the organisational climate and educational policy, such as rising student numbers and administrative
duties, and (ii) characteristics that are intrinsic to the job, like frequent interruptions and compromised
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personal priorities (Kinman 1998, Kinman and Jones 2003). Several studies distinguished between
functional levels, like assistants and other academic staff versus participants with a professorship or
academics versus general staff (Gillespie et al. 2001, Adriaenssens et al. 2006). However, so far, little
attention has been given to age differences.
Work motivation and work goals and possibly also work behaviour seem to be associated with calendar
age (Kanfer and Ackerman 2004). In general, younger employees seem to focus on career advancement,
salary and recognition, while older employees prefer the use of own skills (self-actualisation), to help other
people and to contribute to society (De Lange et al. 2006, Kooij et al. 2011). Although differences in age do
not seem to cause differences in performance, age-related declines in fluid intellectual abilities (e.g.
working memory, abstract reasoning) may impact on experienced mental workload (Kanfer and Ackerman
2004). Age-related differences thus may affect the way employees experience their work, the work
features, and work outcomes like work stress. Uncovering these views will help to optimise a healthy and
stimulating working environment for university employees of all ages.
Research context
Universities across Europe have adopted organisational strategies for planning and control (e.g. more
emphasis on output indicators) that are commonly found in the private sector to meet socioeconomic and
political developments (Deem 1998, De Boer et al. 2007). In 2007 the Dutch government radically changed
university funding. Since then a large part of the funds that the government previously awarded directly to
universities has been made available through funding agencies. Scientists have therefore had to invest
more effort in acquiring research funding. In addition to this, major organisational changes have been
implemented in European universities in recent years to increase internationalisation. Examples are the
introduction of a bachelor-master structure, teaching in English (Jensen et al. 2011) and the European
Credit Transfer System (ECTS); the credit system that facilitates mobility and academic recognition between
universities within and between countries (European Commission 2012).
Aims
This study was conducted to investigate age differences in sources of (qualitative and quantitative) mental
workload among scientists and to formulate recommendations for reducing experienced workload. We
explored: (1) aspects of work that are experienced most positive and (2) factors that were perceived to lead
to an excessive mental workload. Measures of workload may use an objective or perceived
operationalisation (Bowling and Kirkendall 2012). Objective measures are concerned with the verifiable
amount or difficulty of the work, while perceptual measures focus on the amount of work relative to
individual stamina and energy, capabilities and available time. Because high objective workload is not
necessarily something to address in interventions, we focussed on perceived workload. The focus group
methodology was chosen to collect data, because it is ideally suited for uncovering perceptions and
underlying ideas (Krueger and Casey 2000). Moreover, interactions between the participants will aid
exploring the occurrence of high workload in greater detail (Kitzinger 1995). Qualitative content analysis
revealed a set of themes which will be reported sequentially. The composition of the focus groups was
based on calendar age to gain an understanding of the age-related differences. The two research aims will
be addressed successively, emphasising the causes of workload as those were most extensively discussed
during the interviews.
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Methods
Participants
The investigation was entrusted to the University’s Occupational Health Service. In early 2009, the
management of the faculty granted permission for the study and invited all scientific personnel (N=270) by
means of an e-mail containing detailed information about the purpose and design of the study. Anonymity
was guaranteed. Within three weeks, 40 employees decided to participate by sending an e-mail to the
occupational physician (JG) who lead the focus group discussions. None of the participants had been
previously seen by this occupational physician. Eight focus groups were conducted; each focus group
comprised a limited number of participants (range 3-6 participants; mean 4) to allow sufficient time for
each participant to express themselves fully. Six employees were not able to participate after all due to
personal, non-work related reasons. One employee did not participate for unknown reasons. Table 1
presents an overview of the age, position and sex of the participants. More women (22) than men (11)
attended the focus group interviews, but men and women were proportionally spread over the focus
groups.
Procedure
Focus groups should have a homogenous composition, while leaving enough heterogeneity to allow for
contrasting opinions (Krueger and Casey 2000). Homogeneity was achieved since all participants were
scientific personnel at a faculty of a Dutch university and willing to discuss causes of work overload and its
possible solutions. In addition, they were divided into four age groups (<36 years, 36-44 years, 45-54 years
and 55 years and older). Heterogeneity was strived for by explicitly inviting people with and without
feelings of work overload as well as by including employees from different departments with different
positions and responsibilities in each of the focus groups.
The focus group interviews started with a brief introduction, presenting the aim of the study, how the
information would be used and by asking permission for audio recording the interview. Consent was
obtained from all participants and everyone agreed to the request to keep the discussion confidential.
Participants were encouraged to discuss, rather than to find consensus, and to deeply explore underlying
reasons for mental workload. The interviews lasted 1.5 to 2 hours. At some point during the focus group
interviews, participants were asked to write down the 2 most positive aspects of their work.
An occupational physician (JG) acted as moderator and guided the discussion in the sense of keeping it
on topic and a researcher (JB) observed and took notes. During the interviews the emphasis was on aspects
that increase the workload. Three questions were presented to the participants: 1) which work-related
characteristics contribute to your workload? 2) which non-work-related characteristics contribute to your
workload? and 3) what personal strategies do you employ to manage workload?
The topics to be discussed were selected in advance based on literature findings on determinants of
workload among university employees (Gillespie et al. 2001, Tytherleigh et al. 2005, Barkhuizen and
Rothmann 2008). The wording of the questions and the order in which the topics were discussed, were
adapted to the responses of the participants. Moreover, the content of the interviews was adapted to
information gained in previous interviews. After each focus group interview an extensive interview report
(by JB) was presented to all participants for approval to assert ´member checking´ (Denzin and Lincoln
2000). In addition, all tape recorded interviews were written verbatim by a research assistant to extract
quotes to illustrate findings. In the Netherlands, ethical approval for an interview or survey study with
employees is not required (see for Dutch legislation http://www.ccmo-online.nl/main.asp?pid=1&taal=1).
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Table 1 Focus group participants
Age group

FG number

Age

Title

Sex

<36 year

4

26
27
29
29
30
32
27
28
32
33
35
36
38
40
41
36
38
42
37
40
40
44
46
49
50
52
46
52
58
56
58
59
59

PhD candidate
PhD candidate
PhD candidate
Assistant professor
Assistant professor
Assistant professor
Teacher
Teacher
Assistant professor
Assistant professor
Assistant professor
Associate professor
Assistant professor
Teacher
Researcher
Associate professor
Assistant professor
Assistant professor
Assistant professor
Assistant professor
Researcher/ Assistant professor
Researcher
Assistant professor
Associate professor
Assistant professor
Researcher
Assistant professor
Assistant professor / coordinator internship
Assistant professor
Professor
Assistant professor
Professor
Administrator

Female
Female
Male
Male
Female
Female
Male
Female
Female
Female
Female
Male
Female
Female
Male
Male
Female
Female
Female
Female
Female
Female*
Male
Female
Female
Male
Male
Female
Female*
Male
Male
Female
Female

5

36-44 year

3

6

8

45-54 year

1

7

≥55 year

2

* Due to calendar difficulties, these participants were included in another age group

Data analyses
The individual lists with two most positive aspects of work were analysed and compared to reveal the five
most positive aspects of work in each of the age groups.
All interview reports were analysed using the qualitative software program ATLAS-ti 6.1.4. Verbatim
transcripts were analysed according to qualitative content analysis (Hsieh and Shannon 2005). All files were
independently coded by JB and the research assistant. Afterwards, consensus was obtained by discussing
the reasoning of the coding. During analyses, initial codes derived from literature on causes of workload
among university employees, were supplemented with codes that arose from analysing the transcripts.
Some codes appeared to be closely related and were combined during analysis. The final code list consisted
of 30 codes. To ensure that the allocation of codes was identical in all reports, in a final round, all
quotations were separately checked per code and then discussed by JB and the research assistant. Two
researchers (JB and ND) independently organised the codes into categories based on their shared content,
after which themes were identified by discussing the categories (Corbin and Strauss 2008).
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Results
Factors that are experienced most positive
Interaction with colleagues and students and autonomy (in time or work) were mentioned as being
pleasurable by most age groups (Table 2). Most participants perceived teaching as a wonderful and

Table 2 The five most positive aspects of work according to employees from four different age groups
< 36 years

36-44 years

1. Autonomy (work)

1. Colleagues

2. To continue learning

2. Interaction with students

3. Colleagues

3. Interesting work

4. Autonomy (time)

4. Autonomy (work)

5. Interaction with students/ teaching

5. To continue learning

45-54 years

≥ 55 years

1. Colleagues

1. The content of the work

2. The content of the work

2. Challenging work in an academic atmosphere/
be innovative or pioneering

3. Interaction with students

3. Teaching

4. Intellectual environment / use creativity

4. Colleagues

5. Autonomy (work and time)

creative profession and they liked disseminating knowledge to students and discussing the subject with
them. In addition, almost all age groups valued having “interesting work”: they considered their job
challenging (35-44), liked the intellectual environment (45-54) and enjoyed being pioneering in their field
(≥55). Moreover, for the two youngest age groups the possibility to continue learning was considered a
positive aspect of work, while the two oldest age groups highly appreciated the content of the work, i.e.
their disciplines and the related research and teaching tasks. Due to the limited number of participants
aged ≥55, for this age group only aspects that were mentioned twice or more, are presented.
Factors that are perceived as increasing the workload
Three themes and six categories were distinguished among the reported factors influencing perceived
workload (Table 3). Because the aim of this study was to detect differences between age groups, the
results, presented for each theme, are described from the observed differences. Citations are marked with
sex (f/m), focus group number (FG1-8) and age group (<36, 36-44, 45-55 and ≥55).
Theme 1 – Organisation
This theme concerns both personal support from direct supervisors and organisational management tools.
Organisational aspects as obstacles for ‘getting the best out of people’. Participants indicated to lack
coaching and supervision from the university in their goal to provide good teaching and research. Being
highly motivated this generated feelings of stress and frustration. Participants mentioned the impossibility
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to fully benefit from each other's knowledge and skills. Time constraints seem to hinder discussion or even
having lunch together, partly because colleagues have different teaching schedules. Those <36 and 36-44
lack the possibility for a joint reflection on 'science'.
I was very much confronted by that. That one person who you could still learn something from or
with who you could still achieve something together was too busy. (…) And exploring new pathways
together happens less than I had hoped and had thought. [f1-FG4:<36]

Table 3 Themes and categories resulting from qualitative content analysis of the verbatim transcripts, in
order to reveal factors that were perceived as leading to an excessive mental workload (research
aim 2)
Theme

Category

Codes

Organisation

Organisational aspects as
obstacles for ‘getting the best
out of people’

Coaching and supervision
Challenges in the work
Faculty communication
Embedding of feedback
Pressure linked to publications and grant applications
Strict rules
Autonomy*

Greediness of the organisation

Department atmosphere
A feeling that the organisation does not care about its
staff
Work-family/ life balance
Work and life experience
Promotion prospects

Aspects of work

Overtime seems unavoidable

Organisation of education
Student interaction
Organisation of the work
Inadequate resources
Faculty policy
Unique knowledge
Administrative/ organisational tasks
Too much work to do
Frequent interruptions at work
Working at an university*

Barriers to built a career

Working in separate projects
Finding time for research*
Working relationships*

Personal approach

Personality

Work engagement
Overcommitment

Personal adaptation

Long working hours
Personal organisation of the work
Personal needs

* These codes were not further elaborated because neither age differences nor unique results were present.
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All participants considered substantive improvement in coaching and supervision possible. For example, the
≥55 sometimes feel abandoned: they lack real solutions for the problems they face. They also mentioned
the insufficient managerial opportunities for them as supervisors to protect their co-workers from
becoming overloaded. Participants aged 36-44 and 45-54 feel their supervisors often have insufficient
knowledge of the subject they are studying, although some report to benefit from their supervisors skills in
steering the process and their helicopter view. In response to the question “what exactly is good
leadership”, it was answered:
Really very simple things, that someone just listens to you, that somebody asks about your
experiences and so not just … Also invites you to say something about your experiences, enquires
about your ambitions and goals, has an eye for your future. (…) You simply behave differently if you
notice that the contact is good. You grow as well. [f1-FG8:36-44]
Moreover, perhaps indirectly important for the perceived workload, the 45-54 argued that feedback
regarding performance should also include giving compliments, which is not time consuming but very
motivational.
I said: if you get good education evaluations, and I always get those, then you never hear anything
about that. (…) So I said: ‘I really don’t like that. I think that you could sometimes simply … I want a
pat on the head. Once in a while: “Hey, you’re doing that really well”. If you genuinely get good
evaluations, then I don’t want that to go unnoticed’. [f1-FG1:45-54]
A lack of social cohesion might further complicate the possibility to motivate and to challenge each other
and to learn from each other.
I myself compare that very strongly with [another institute] that is even far more pushy than any
other university in the Netherlands. (…) But I have the idea that a lot of energy is bubbling there.
(…) There is far more critical mass within each subarea. That is often directed from above but there
is also a lot of coercion. All of the staff attends the weekly reading group or all junior researchers
must make sure that they make a brief report twice per month. Those sorts of things. [m3-FG6:3644]
Another issue mentioned was that information, relevant for optimal performance, is sometimes
insufficiently communicated within the faculty. Younger participants noticed that information on obtaining
their teaching certificates or on grading the students’ exams was missing, leading to underperformance and
difficulties with career planning. Older participants indicated to lack information on compensation for
additional tasks, on obtaining grants or on realising policy. Although some employees liked having the
opportunity to think along about policy issues and to contribute to the better functioning of the
department, this was sometimes considered impossible due to the perceived lack of information.
I do not have the knowledge for it and I have insufficient information about what happens in the
faculty and in the department. (…) The consequence of this is that we cannot assess the
management process well and cannot creatively think with them. [m3-FG6;36-44]
Several participants lacked a clear embedding of feedback and coaching. The <36 and 36-44 indicated that
rules regarding the introduction and training of new or young colleagues are missing, while employees aged
45-54 mentioned that the coaching of young or new colleagues often has to be given on a voluntary basis.
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In addition, two aspects derived from national policy were indicated to hamper pursuing a career: the
research performance system and the pressure regarding writing research proposals to apply for grants.
The research performance system is perceived by most of the participants as an ‘inflexible punishment
system’, with too strict rules, not contributing to pursuing a career, and increasing the work pressure.
The faculty board told me “now sir, we believe that your research output is too low, we’re going to
reduce your budget by 10%” and I experienced that as extremely frustrating and painful. Because I
worked my butt off, up to and over the boundaries as it were, so you are left with the feeling that
you really have tried your best but are nevertheless punished. [m1-FG2:≥55]
Writing grant applications was especially indicated to be a heavy burden because of the low probability of
acceptance. The usefulness of such a system in terms of directing thoughts and elaborating ideas is
recognised, but only by some younger workers (<36 and 36-44). The ≥55 emphasized that academic
freedom has been restricted by this system of allocating resources. This not only forced them to write
proposals in accordance with the wishes of fund providers, it also deprived them the opportunity to
maintain job satisfaction.
Yes, well what I like about my work, um, is the level of challenge in this area. Um, the variety both
in terms of research and education and the freedom that you have in, let’s say, the moment that
the variety comes under pressure and then threatens to become a drag. The freedom you have
then to adjust the content of your work such that you once again have a feeling of satisfaction. So
that is what people, I think, normally mean by ‘academic freedom’, although of course in recent
years, decades that has been significantly curtailed. [m1-FG2:≥55]
The greediness of the organisation. Employees feel that the faculty board is counting on their responsibility
and loyalty too much. For instance, employees of all ages indicated that there is an atmosphere at the
department in which it is considered as normal to structurally work overtime by both the management and
many colleagues. This causes feelings of not being valued and taken seriously among all ages. Participants
told that it evoked the feeling that the organisation does not care about them, even when they largely
exceed the requirements.
What concerns me somewhat is that I have the idea the prevailing attitude is that it is normal to
invest your private time in work, that you are constantly seeking the boundary and that you are
doing research in the evening, so to speak. (…) Because it is considered normal that you are so
engaged about your work. [f4-FG4:<36]
So what strikes me is that if somebody were to count up his holiday days, it would be impossible for
him to use them all. Take me for example because this year I had 26 holiday days left. And they
have simply disappeared, evaporated into thin air. Simply because my work did not permit me to
take them. And that does not only apply to me. [f2-FG2:≥55]
Another point brought forward is ‘career progression’. Some of the young participants indicated to
experience conflicts between building a career and starting a family and they find it difficult to find a proper
work-family balance. Older workers noticed this problem as well.
I hear a lot of stories: “people who are on the point of splitting up” and “young women who dare
not start having children because their work does not allow for that” and I feel responsible for
these young people. [f4-FG2:≥55]
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Participants indicated that time investment and working abroad is beneficial for career progression, but
that the family and life situation strongly determines how these requirements can be dealt with. Young
participants, even without children, perceive that their (older) supervisors really push them to invest in
their career. When families have been formed and children are born, it becomes more difficult to work at
home or to work longer hours when necessary. This sometimes evokes feelings of frustration, although
employees of all ages recognized that the experience of having children can help to break free from work.
Participants also stated that managerial decisions are often imposed top-down, without appropriately
taking into account the impact on employees. The responses seem to differ between age groups: while
many of the younger workers experience considerable stress because they feel they have to prove
themselves to ensure their promotion prospects, some of the older employees are reluctant to follow all
directives from the board, knowing that they will not be fired easily.
Every 3-4 months I have to hand in a progress report. (…) But then you want to do it well and so you
spend time on it again (…). These are things that detract too much from the core task. The scientific
staff (…) often say ‘you need to take that administration with a pinch of salt sometimes’. But the
administration is the one that deals with the extension of your contract and the raise of your salary
scale. [m2-FG4:<36]
Despite great efforts on the part of employees, promotion prospects are perceived as very limited except in
the oldest age group: postdoctoral appointments, permanent contracts and the position of associate
professor are all restrictedly awarded.
Now you name that [a broader set of responsibilities] ‘career’ and ‘climbing’ but that does not
necessarily have to be translated into you also getting a different status. [f3-FG8:36-45] <laugh>
That we are all laughing so loudly is clearly a sign of that that is just …, in fact you could also be very
angry about it. [f2-FG8:36-45]
Theme 2 - Aspects of work
This theme involves the work to be done by the scientific staff of the university. To build a career within a
university setting, it is important to conquer a place in the scientific community by teaching, publishing and
presenting on research within a specific domain. However, aspects of working at the university make it
nearly impossible to avoid regularly working overtime and hinder building a career.
Overtime seems unavoidable. In general, participants from all age groups appointed similar work aspects
that increase the workload to uncomfortable levels. The oldest workers noticed a substantial change in the
organisation of education over time. The courses are very compressed now in order to meet new requirements concerning the ECTS, and they regret that much less time is available for good and meaningful
interaction with students.
I still think back with sadness, although that was also not good, that was too casual. [m1-FG2:≥55]
(…) And I fully realise, it was a blissful situation. That can also no longer be sold to the outside
world. [m4-FG2:≥55] But for the students that is a shame. Because personally I think it was very
good like that. [f2-FG2:≥55] It was also character forming. [f3-FG2:≥55] Education, I am always
educating. [f2-FG2:≥55]
Other changes in the organisation of the work seemed to limit resources and increase workload too: i.e.
the faculty policy regarding the number of teaching hours (increased) and the number of preparation hours
assigned (decreased). Moreover, the number of students increased and, according to many of the
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participants, the intellectual capacity of the first year students over the past 10-15 years decreased.
Reviewing exams is experienced as an increasingly more comprehensive job, especially since the faculty
board has decided to additionally offer students partial exams as a tool for developing a more effective
study method. Participants indicated that this increase in workload cannot easily be avoided. Courses
cannot simply be passed on to someone else because unique knowledge is required. In addition,
administrative and organisational tasks impose considerable demands on the time available. The youngest
workers feel they sometimes have to write superfluous progress reports, while the participants aged 36
and over indicated that their time is often fragmented due to secondary tasks and meetings. As a
consequence, a sense of a continuous time deficit causes feelings of working below potential and hence of
frustration.
What I also find really annoying is that there is not the room to deliver the quality you think that is
possible to deliver. (…) And that, as you say, there is also scarcely the room to orientate yourself
more broadly and to get to know people. (…) The basic responsibilities here tie you down so much
that there is little opportunity to get out and about. [f3-FG8:36-45]
Participants mentioned to regularly work at home, which reduces the distinction between leisure and work
time. The reasons for this are varied. Most mentioned is that it is a necessity to work during evenings and
weekends; they have too much work to do, this is the only way to get the job done. This does not seem to
be a definitive solution, as apparent from the observations of 36-44 year olds: they had to stop working
overnight, because it exhausts them too much. Another common reason is the turbulent environment. As
qualitative workload is high among university faculty, concentration is necessary to do the job well.
However, concentration is frequently interrupted by students coming in to ask questions, telephone calls
and e-mails to be processed. Many people share a room with colleagues who consequently disturb each
other.
I am in an office with two other lecturers. And it is really difficult to simply work quietly, I cannot do
it. If I am alone then I can but then one or the other lecturer can come in at any moment. And he
comes in with a lecturer, or with two or with a group. Then I can just as well go home, then I still
can’t do anything between the lectures. And in turn, I disturb the others as well. [f2-FG7:45-54]
Barriers to build a career. To conquer a place in the scientific community, academics need to publish and
present within their specific domain. However, money for research is always linked to separate projects
and time should in principle be used for that particular study, which should be finished within set time
limits. Some participants aged 45-54 stated that this implies that it is hard to find time for additional
requests that sometimes arise from earlier projects (writing a book chapter, giving a presentation etc.).
These should be conducted in one’s own time or be refused. Refusing such requests is considered
undesirable: it is an essential part of acquiring a place within the scientific community and a matter of
professional pride.
Theme 3 - Personal approach
This third theme covered individual changeable and unchangeable opportunities to deal with workload. The
personal characteristics mentioned were related to personality or the personal adaptation to high mental
workload.
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Personality. The tendency to be highly engaged to work and perform very well is ubiquitous among our
respondents.
But all of us also work for an eight or a nine [roughly comparable to A-grade]. We want to deliver
work that is as good as possible. That is also why we were given this job. And perhaps we ought to
learn that for some things a six or a seven [roughly comparable to B-grade] is also enough. [f2FG2:≥55]
The focus on getting sufficient job satisfaction seems to be one of the causes of high workload through the
great effort that people show.
If you do not work in the same manner as we do, namely always starting up new projects, making
changes to the material you lecture on, then the work is not challenging enough. [f2-FG3:36-44]
The feeling of high workload is further enlarged by the high work standards and overcommitment: many
participants feel that the preparation of teaching seems never finished and that it always can and should be
better. Some indicated that teaching, compared to doing research, exhausts them.
It is also part and parcel of the subject we teach. You have never finished, it can always be better.
And what you have in your head is always better than the final result. We have a creative discipline
and that is also what makes it so attractive. [f1-FG3:36-44]
Personal adaptation. This (over)commitment and work engagement often results in -what appears to be
experienced as- ‘voluntary overtime’ for many participants, resulting in working long hours. Overtime
caused by the personal way of organising the work seems to be perceived as less burdensome than
involuntary overtime (e.g. due to orders from the management).
Yes I do exceed it and I have the idea that I choose to do that. Because I could do it within my work
time of 38 to 40 hours per week but I just choose to invest more time in things and then I am also
working on it in the weekend. [m2-FG4:<36]
But for others it is simply a necessity to finish the work in time.
For me it is logical to grade essays during my holiday. How else could I have succeeded? [f1-FG3:3644]
Other attempts to cope with the imbalance between job requirements and (personal) work goals are:
refusing full-time contracts and to have the courage to occasionally refuse tasks imposed by the
management. In addition, while many employees younger than 54 years indicated to need some time to
recover after a day of work, some ≥55 indicated they occasionally needed time to recover during the
working day.
If I have given a long lecture then I simply need a breather. Then you simply cannot do anything
else for a while. Phew. [f2-FG2:≥55]

Discussion
This study aimed to gain more insight into the factors that affect mental workload among university faculty
staff and the differences between employees of various ages with regard to this. Focus group composition
was therefore based on age. Employees of all age groups indicated that they highly appreciated the
qualitative workload (i.e. having challenging work, working in an intellectual environment and pioneering in
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the field), but that they perceived the quantitative workload as a major burden: they were highly satisfied
with their work tasks but not with the amount of work and the organisation of the work. Houston et al.
(2006) argued that academics might be attracted to university careers despite high workloads, because
they value flexibility, autonomy and the appreciation of contact with students and colleagues outside their
university. The answer to our first research question (what factors make work enjoyable) seems to support
this assumption, as participants in all age groups reported highly valuing work aspects like interaction with
students and colleagues and autonomy.
Among the causes of high workload, three broad themes were distinguished: aspects of the
organisation, aspects of work, and personal approach. These findings are discussed in the next section.
Factors that are perceived as increasing the mental workload
Participants of all age groups seemed mainly burdened by aspects of “organisation”: lack of support,
feedback and supervision, and discontent with the current research performance system and the
distribution of research funds. Participants generally perceived many policies as obstacles for good
performance and career progression, which both were seen as causes of a high workload in other research
as well (Gillespie et al. 2001, Kinman 2001). In order not to squander talent, organisations should offer
appropriate conditions (Thijssen and Van Heijden 2003), which in the case of university employees may
consist of help in steering efforts or offering time management. Another option may be training on job
crafting which has been defined as self-initiated change behaviours that employees engage in with the aim
to align their jobs with their own preferences, motives, and passions (Tims et al. 2012). In our study
population, the influence of ageing seems most evident in employees´ actions and reactions, while the
causes of workload mentioned seemed largely similar. Differences in reactions may at least be partly driven
by tenure. Generally, younger employees felt obliged to respond to all kinds of requests in order to ensure
career progress, while many older employees preferred to make an assessment of the requirements before
complying with requests from the faculty board.
Participants mentioned “aspects of work” as causes leading to structurally working overtime and as
barriers to build a career. Generally, employees of all ages experienced similar aspects of work that
increased the workload to uncomfortable levels: too many administrative and organisational tasks,
increased education-related workload, and a turbulent working environment were frequently mentioned. It
was the imbalance between the variety of tasks assigned and the time awarded to accomplish them that
causes most stress and frustration. According to Taris et al. (2001), stress among university employees is
induced by the combination of research and other tasks (teaching and management). They linked their
finding to the idea that many academics primarily consider themselves to be researchers. Our research
does not fully confirm this assumption. Most participants indicated that they considered their teaching
tasks of great importance. However, many participants did feel frustrated. The preparation time for courses
is often perceived as too short, and at least some of the time assigned to research has to be used to
prepare the courses well, whereas the participants are assessed on their research output. Due to these
circumstances, in line with Van Echtelt et al. (2009) many participants feel that the use of overtime is
unavoidable. Although working in the evening or weekends is experienced as requiring less effort and as
less stressful than regular work hours (Beckers et al. 2008) and may increase productivity (e.g. number of
publications) (Jacobs and Winslow 2004), it can be a pitfall as well. It may give a sense of infinite time,
making it tempting to postpone tasks and to take on additional tasks.
Participants developed a personal approach for dealing with the work demands. As long as the personal
circumstances allow, most participants preferred to spend plenty of time on their work, often much more
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than required according to their contract. However, the older employees indicated that they need space for
other personal interests than their work, although their family obligations have decreased. Our study
revealed that participants who did not experience excessive workload often worked structurally too many
hours. This "stress avoidance" strategy is also observed in other studies (Kinman and Jones 2003, Houston
et al. 2006) and may express a personal characteristic that seemed common among the participants in all
age groups: high commitment. Participants showed high intrinsic work performance standards and were
very much involved with the students they serve. In addition, many participants indicated spending a lot of
time on renewing and improving lectures and on commenting on essays in order to motivate and enthuse
the students as well as themselves. Results from other studies among university employees also show a
tendency towards perfectionism and setting high standards (Houston et al. 2006, Kinman and Jones 2003,
Daniels and Guppy 1994). However, some studies showed that this apparently voluntary behaviour may be
triggered by the way an institution is organised. By increasing both freedom and personal responsibility for
final results, employees are provoked to work until the work is done (Van Echtelt et al. 2009, Jacobs and
Winslow 2004). Since some of the requirements for academic work is being “highly committed”, being
eager to transfer knowledge that is most up-to-date, and being willing to explore the area of own interest
in greatest detail in order to contribute to the expansion of knowledge, it is of great importance to provide
supervision to academic staff of all ages and at all stages of the career.
Consequences for practice and research
This study showed that although academics are quite positive about their jobs, there are many aspects that
could improve their well-being at work in the sense of reduced workload, improved satisfaction and,
according to some participants, even improved performance. Our participants consider it important to be
treated well, e.g. by sufficient communication and support and an atmosphere of respect. Although
employees with greater tenure and higher levels of education generally express less preference for leader
structuring (Vecchio and Boatwright 2002), we found that employees of all ages would appreciate
improvement of support from their direct supervisor. Young participants desired more in-depth coaching
and some aged 36-44 liked to be motivated and stimulated in their work by their supervisor, while many
45-54 year olds wanted coaching 'on request'. Some of the oldest participants desired recommendations
and tips on how to meet the numerous demands and at the same time more understanding from their
supervisor for their need to engage not solely in university matters. So, employees of all ages prefer a
supervisor that does not tell them what to do, but rather pay more attention to the development of work
and career, including giving direction to the efforts on output and promoting the scientific debate within
the faculty. Our results suggest that highly educated and highly motivated employees with seemingly
advantaged positions and jobs, characterized by lots of variety, high autonomy levels and high workload,
may benefit from some forms of guidance. It may also suggest that formally appointed supervisors or more
experienced colleagues should be given the opportunity, both in time and by training skills, to provide the
coaching and help asked for.
The contemporary requirements regarding accountability make it necessary for academic employees to
repeatedly produce progress reports. Although such reports contribute to the insight into the performance
of an organisation, they are time-consuming and thus leading to increased workload. It is recommended to
critically evaluate the necessity, frequency and size of such reports.
Research has suggested that academics often feel satisfied with their jobs despite high workload as long
as certain intrinsic needs are met (e.g. challenging and highly interesting work) (Kinman 2001). This may
explain why many participants indicate to work more hours than contractually agreed. Although academics
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indicate to work voluntarily in the evenings and weekends, it is questionable whether this is truly
voluntarily: work simply has to be finished in time and promotion prospects depend on excellent
performance (satisfied students, high quality research). Universities actually can only operate thanks to the
high commitment of their employees. However, in order to preserve sufficient and well performing staff it
is necessary to consider the demands from both education and research upon the employees: high
workload and long hours are associated with diminished health (Donders et al. 2003, Boscolo et al. 2009),
and the intention to leave (Ingersoll 2001), leading to drop out of employees.
As in the study of Houston et al. (2006), participants tend to criticise ‘the faculty system’ for their high
workloads. However, employees of all ages also have their own share in this: they appeared to have
difficulty with or resistance to lowering their standards, because they expected reduced job satisfaction or
because they did not know how to adjust their working methods. In fact, some participants continued to
take on additional tasks, because they literally liked the work so much. Supervisors need to acknowledge
the tendency among many subordinates to work very long hours, due to either self-imposed high devotion
to work and/or by the desire to meet the often imprecisely defined tenure standards (Jacobs and Winslow
2004). They should take greater account of the struggle within workers between well-performing according
to own standards and limited time to reach these personal (and organisational) goals. In dialogue with the
employee, supervisors may search for ways to keep the workload manageable. In addition, the employees
need to adapt their working behaviour in order to obtain a better work-life balance. Such behavioural
changes and recommendations from the supervisor probably will be different depending on age as the
needs to adjust work-life balance differ for younger and older employees.
Recommendations for future research primarily include a repetition of this study in a few years, as then
other results might be found. The ≥55 group now largely consists of people who chose to continue working.
At present, the options for early retirement are limited. People, who in the past would have chosen to stop
working because they wanted to quit, or because work demands became too high, now have to continue to
work. However, as our study confirmed many earlier findings, future research should perhaps mainly be
focussed on how academics of various age groups and/or various career stages prefer to be supervised and
on the resources they need, including the resources that facilitate the proper performance of supervisors.
Finally, the impact of (organisational) changes and (individual) interventions (e.g. attention to time
management or job crafting) could be explored.
Strength and limitations
The results are based on data obtained by qualitative research. Therefore, the results are not limited to
averages. Individual patterns and outliers, as well as the reasons for these, are detected and may provide
new insights relative to quantitative research. However, qualitative research is vulnerable for interpretation
bias. Well-known strategies, described in the methods section, were used to reduce this disadvantage.
Moreover, using the focus group methodology may also have prevented some individuals from
participating, due to feelings of discomfort. People may expect to feel threatened by talking about their
problems with others who are able to cope with the large amount of work, or who may be competitors in
some way. Anticipated problems with the time investment needed may also have played a role.
For this study, in line with focus group methodology (Kitzinger 1995), quite homogeneous groups were
composed using the method of homogeneous sampling (Onwuegbuzie and Leech 2007); scientists of one
faculty were included, classified by age. This improved the possibility to capitalise on people's shared
experiences and facilitated the tracking of the causes of workload, but it limited generalizability. However,
there is general agreement that the goal of qualitative research is not to generalize beyond a sample to the
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population (Onwuegbuzie and Leech 2007). The findings presented here can provide more insight into
academic workload experiences at different ages and may serve as input for further research on factors
associated with workload among university employees.
Gender seems to affect the way work is experienced (Lindfors et al. 2006) and the way in which
workload is handled (Pilar Matud 2004). Demands outside the work, such as child care and household tasks,
which reduce the possibility to recover from work, also appear to differ between the sexes (Lindfors et al.
2006). As more women than men participated in our study, it is possible that the view of men is somewhat
underexposed. Moreover, besides age, other age-related aspects, like tenure, career stage and family
obligations may affect the way employees are able to cope with workload. Although classifying by age can
conceal the influence of these aspects, we have chosen to investigate the influence of calendar age
because of the recent interest in stimulating employees to work longer. Our findings suggest that in future
research career stage may serve as an (additional) classifying factor. Moreover, attention to gender might
be desirable.
Conclusions
Contrary to expectations based on age differences in work behaviour and work motives, the calendar age of
participants did not seem to have a major impact on the aspects that were considered workload-increasing.
Calendar age did seem to affect the actions and reactions to the causes of workload mentioned, although
tenure seems important too: e.g. young employees tend to consider their need to make a career when
deciding whether or not to use opportunities to reduce the workload. Moreover, the tendency to perform
(more than) well, combined with organisational characteristics that promote a performance culture,
including output-oriented steering seemed to adversely affect the feelings of high workload.
Based on the results from this study, supervisors should bear in mind that a tendency to perfectionism
may lead to exceptionally good results, but also to an excessive workload. Employees of all age groups
indicated to appreciate more supervision, with method and content depending on work experience and
position within the organisation. Moreover, it may be useful to consider the organisation and innovations
of the study programme, including the working conditions of academics. The need for action seems
justified because, in accordance with the literature, many participants felt unsatisfied with aspects of their
work. This made them doubt about their ability to work for many more years or the desire among young
participants to have such a job.
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Abstract
Purpose:
To investigate (I) differences in work characteristics and (II) determinants of job satisfaction among
employees in different age groups.
Methods:
A cross-sectional questionnaire was filled in by 1112 university employees, classified into four age groups.
(I) Work characteristics were analysed with ANOVA while adjusting for sex and job classification. (II) Job
satisfaction was regressed against job demands and job resources adapted from the Job DemandsResources model.
Results:
Statistically significant differences concerning work characteristics between age groups are present, but
rather small. Regression analyses revealed that negative association of the job demands workload and
conflicts at work with job satisfaction faded by adding job resources. Job resources were most correlated
with more job satisfaction, especially more skill discretion and more relations with colleagues.
Conclusions:
Skill discretion and relations with colleagues are major determinants of job satisfaction. However, attention
should also be given to conflicts at work, support from supervisor and opportunities for further education,
because the mean scores of these work characteristics were disappointing in almost all age groups. The
latter two characteristics were found to be associated significantly to job satisfaction in older workers.
Keywords : Job Demands-Resources model; Job Satisfaction; Age groups; Determinants; Work
characteristics
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Introduction
In most of the 30 countries joint in OECD (Organization for Economic Cooperation and Development), the
mean age of workers increases as a result of demographic and social trends (Keese et al., 2006). Birth
cohorts since the sixties are smaller than previous ones, and nowadays a large proportion of the youngest
age group (15-25 years) in the labour force is still in education. As an additional effect of these trends, the
number of available workers will diminish in the next decades. Estimations in the Netherlands for 2025,
compared to 2008, show that the number of persons available for work will decrease by 4.1 per cent
(around 340.000 employees) (www.statline.nl). Comparable trends are predicted for other Western
countries. Participation of a larger part of the people who potentially are able to work is necessary to
prevent scarcity on the labour market. The European Council in Lisbon (in 2000) and Stockholm (in 2001)
have set ambitious targets to be reached by 2010: to increase the general employment rate to 70% and the
employment rate of older workers (55 and older) to 50% (Hutsebaut, 2005). Encouraged by these targets
and urged by the predicted scarcity in the labour market, many governments have enacted, among others,
measures to discourage early retirement, in order to increase labour force participation (Hutsebaut, 2005).
In the Netherlands these measures are rather successful: over the past 15 years, the participation of older
workers (aged between 55 and 64) has increased from the all-time low of 24% in 1993 (Wilthagen, 2004) to
47% in 2008 (Janssen and Souren, 2009).
Retirement at a more advanced age will contribute to the trend that a larger number of employees will
be of 55 up to 65 years. For a good HRM and occupational health policy it is important to get a better
picture of how people in this age group perceive their work and to evaluate what contributes to their job
satisfaction, compared to employees in younger age groups. The latter is also important because low job
satisfaction is one of the factors that affect the intention to leave (Irvine and Evans, 1995; Karatepe, 2007;
McCarthy, 2007) and to early retirement (Sibbald et al., 2003). Moreover, Faragher et.al. concluded from a
meta-analysis that job satisfaction influences the health and well-being of workers (Faragher et al., 2005).
This article addresses employees’ work characteristics, and the relationships between work characteristics
and job satisfaction. Two research goals were addressed:
To obtain more insight into the employees’ point of view concerning some work characteristics and
job satisfaction, after classification in four age groups in order to investigate the differences
between these age groups.
To find out which work characteristics are associated with job satisfaction in four different age
groups.
Univariate and multivariate analyses were performed on data sampled in an online survey on employability
and workability among the employees at a Dutch university (both staff and faculty). We compared age
differences in various work characteristics in univariate analyses, and we regressed job satisfaction onto
work characteristics in the multivariate analyses. On account of current (negative) beliefs about older
workers (Chiu et al., 2001; Visser et al., 2003; Remery et al., 2003; Peeters et al., 2005; Henkens, 2005), we
expect that the scores of the oldest age group will be substantially lower than those of younger age groups.
Furthermore, we expect that differences in determinants of job satisfaction will be found due to differences
in career, position, work-life balance et cetera (Donders et al., 2007).
Theoretical background
Many studies have shown that work characteristics can have a profound impact on employee well-being
(e.g. job strain, work engagement, job satisfaction). Although a great deal of research has been done into
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the determinants of job satisfaction (Oshagbemi, 2003; Lu et al., 2005; Chen et al., 2006; Horton, 2006), so
far less attention has been paid to differences between age groups.
Job satisfaction is known to be affected by multiple factors. The Job Demands-Resources Model (JD-R
model) (Demerouti et al., 2001) is a theoretical model that attempts to provide insight into the
relationships between psychosocial work characteristics on the one hand and well-being on the other.
According to the JD-R model, the characteristics of work environment can be classified in two general
categories: job demands and job resources. Job demands are those physical, social, or organizational
aspects of the job that require sustained physical and/or psychological effort and are therefore associated
with physical and/or psychological costs. Job resources are those physical, social or organizational aspects
of the job that (a) are functional in achieving work-related goals, (b) reduce job demands and the
associated physical and/or psychological effects, and (c) stimulate personal growth and development
(Demerouti et al., 2001). The JD-R model may incorporate different demands and resources, depending on
the context under study. Though the model was originally developed to explain burnout, it is also
applicable to clarify well-being at work and job satisfaction (Van Ruysseveldt, 2006). Robustness of the
model was ascertained (Llorens et al., 2006).
The JD-R model predicts that when high job demands are experienced, emotional exhaustion increases
and job satisfaction will decrease. Job resources, however, are associated with a reduction in emotional
exhaustion and an increase in job satisfaction (Demerouti et al., 2001; Van Ruysseveldt, 2006). So we
expect that especially job resources will correlate with job satisfaction in the multivariate models.
On theoretical grounds (Van Ruysseveldt, 2006), four job demands and five job resources were selected for
the multivariate analyses. The job demands included problems with workload, conflicts at work, workhome facilitation and “Able to relax sufficiently at home from job demands”. Many studies have reported a
negative relation between workload and conflicts at work, and job satisfaction (Quine, 1999; Van der Doef
and Maes, 2000; Biron et al., 2008). Work-family conflict and job satisfaction are strongly related (Kossek
and Ozeki, 1998). Work-to-life balance is one of the stressors strongest associated with reported physical
and psychological health (Tytherleigh et al., 2005; Kinman, 2008; Kinman and Jones, 2008). Furthermore,
the extent to which someone can relax sufficiently at home from job demands is considered a job demands
measure but has not been subject to research yet.
Five job resources were included: skill discretion, autonomy, support from supervisor, relation with
colleagues and opportunities for further education. Skill discretion refers to the breadth of skills used by
the employee on the job, and it is positively associated with job satisfaction (Iiacqua, 1995; Van der Doef
and Maes, 2000). Autonomy refers to the employees’ authority to make decisions regarding one’s tasks. It
is an important aspect of job control. Relations with colleagues and support from supervisor are beneficial
for job satisfaction (Bilimoria et al., 2006). Opportunities for further education are important for
employability, and highly associated with job satisfaction (Van Ruysseveldt, 2006).

Methods
Respondents
An invitation to participate in an online survey was emailed to all 2995 employees at a Dutch university.
They all had the Dutch nationality and had been employed for at least one year. Each respondent was given
a personal number which enabled them to fill in the questionnaire online. The 142 employees who did not
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have a personal e-mail address received a paper version at their home address, but it was also made
possible for them to respond online. One reminder was sent (by e-mail or in writing) after 10 days.
A total of 1297 respondents returned the questionnaire (43%). Age had been filled in by 1112
respondents, which resulted in 37% usable questionnaires. Comparison with the total population showed
that the sample gave a fair reflection with respect to age, unit and ‘job classification’ (faculty versus staff).
Differences were present especially among faculty. Slightly more women (37% compared to 33%) and older
respondents ( 55 years) (23% compared to 18%) returned the questionnaire. Thus, (older) lectures were
overrepresented (33% compared to 26%), while (younger) PhD students (20% compared to 25%) and
faculty with temporary contracts of employment (34% compared to 43%) were underrepresented.
Questionnaire
The questionnaire was based on preliminary research in which interviews were held with stakeholders and
two rounds of focus groups to inquire about barriers and factors to support work ability in (older) workers.
Subsequently, relevant scales were selected from the questionnaire that is used extensively by “IVA Policy
research and advice” in their employee studies (Thunissen and Van der Hoek, 2001). Confirmatory factor
analyses showed an almost similar classification as can be expected on theoretical grounds (data available
on request), with satisfactory reliability which will be presented in the next paragraph. The questionnaire
contained scales and items measuring work characteristics (i.e. job demands and job resources) and other
relevant scales and items, which we will call ‘other (work) characteristics’.
The outcome measure job satisfaction was assessed using a 7-item scale (α = .87) with questions such as “I
am satisfied with my job at the moment”, “I enjoy my work” and “I would choose exactly the same job
again”.
Workload was obtained by measuring the extent to which the respondents agreed with “All in all, I have
problems with workload”. Conflicts at work was assessed with four items (α =.79); e.g. “Conflicts are solved
easily” (reverse scoring) and “I have conflicts with my colleagues”. Work-home facilitation was assessed
with one single item “I can adjust my working hours well in my private life”. “Able to relax sufficiently at
home from job demands” was measured with one single item. Skill discretion was analysed with 5 items (α
= .85), e.g. “I have enough opportunities within my current job to take on challenging new tasks” and “I can
fully use my knowledge and skills during work”. Autonomy was measured with 4 items (α = .81), e.g. “I can
determine how to organize my work” and “I can determine my own work pace”. Relation with colleagues
was assessed with 2 items (α = .63): “The contact with my colleagues is good” and “I feel respected by my
colleagues”).
The support from supervisor scale contained 16 items (α = .96), e.g. “My supervisor inspires and
motivates me” and “My supervisor regularly discusses opportunities for my personal development”.
Opportunities for further education were assessed with 3 items (α =.63): “I receive sufficient opportunities
for retraining”, “It is my own responsibility to update the knowledge and skills necessary for my further
development” and “The university attaches importance to retraining employees”.
In addition to the aspects from the JD-R model, several other (work) characteristics were assessed. For
further exploring differences and similarities concerning workload, two items were analysed; “It is
aggravating to have to work longer hours than intended” and “Expecting positive results from decreasing
workload”. For further exploring social support, “If there is a problem, I can ask someone for help” was
included. Appreciation of older workers by the employer was assessed with 3 items (α =.68); “Older workers
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are valued because they are highly experienced”, “Older workers are expected to be less productive than
younger employees” (reverse scoring) and “Knowledge and experience are being passed on from older to
younger employees”. Appreciation and feedback were separately assessed with “I receive enough
appreciation for my efforts” and “I receive enough feedback”. Contentment with remuneration was
assessed with 3 items. (α =.89); “My salary is suitable for the job”, “My salary is in accordance with my
knowledge and skills” and “My salary prospects are good”). “Readiness to join in further education”
included 2 items (α =.81); “I am prepared to retrain” and “I am prepared to invest time in retraining”.
Furthermore, following items were included: “I am ready to take on new tasks all the time”, “I expect
positive results from regular attention to career and development opportunities”, “I expect positive results
from clarifying the work objectives”. The ‘positive results’ intended by these questions were job
satisfaction, employability and optimal performance.
These ‘other (work) characteristics’ were not included in the multivariate analyses as they were not
included in the research model by Van Ruysseveldt (2006). However, literature shows that they are
associated with job satisfaction (Bilimoria et al., 2006; Chen et al., 2006; Winefield et al., 2008) and
therefore of interest to get better insight into differences and similarities between the age groups.
Control variables included into the multivariate models are “Presence of chronic disease”, “Normal job
performance is impeded by poor health”, sex and job classification (“faculty” [professors, lectures and
researchers] versus “staff” [all other employees]). The first two variables are included since the prevalence
of chronic disease and poor health increases with age. Personal characteristics included age, the number of
working hours per week, contract of employment (temporary or permanent), term of appointment, number
of years in the same position and having children at home. They were all assessed with one single item.
Most items were scored on a 5-point scale either to indicate the level of agreement with a statement
(1=completely disagree, 5=completely agree) or to measure the extent to which a statement applied to the
respondent (1=not at all, 5=to a large extent). An exception was “Normal job performance is impeded by
poor health”, which was assessed with a 4-point answering scale (1=not/hardly, 4=greatly). Furthermore, a
few items simply required a yes or no.
For all scales, a scale score was calculated by averaging the item scores. In all scales and items, higher
scores mean more agreement with the proposition. Thus, higher scores for skill discretion means that the
respondents experience more skill discretion (desirable), whereas higher scores for conflicts at work means
that the respondents are confronted with more conflicts at work (which is undesirable).
In the statements with a positive formulation, mean scores higher than 3.5 were considered to be
satisfactory, because this level suggested that the relevant work conditions were solid. In the negative
formulations, this applied to mean scores of 2.5 and lower. In addition, the portion of the respondents with
satisfactory scores was calculated. This means the percentages of workers with satisfactory mean scale
scores (i.e. > 3.5 or ≤ 2.5) or the percentages workers with satisfactory answers for items (i.e. either agree
to moderate or to large extent or (completely) agree).
Analyses
Analyses were conducted on four age groups: younger than 35 years, 35 – 44 years, 45 – 54 years and 55
years and older. This choice of classification was based on the probable major differences in home situation
(e.g. younger versus older children at home) and work experience (e.g. duration of professional tenure)
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Table 1 Personal characteristics per age group
< 35 years

35 – 44 years

45 – 54 years

55 years

(N=192)

(N=314)

(N=354)

(N=252)

Age
mean (sd)

29.1 (2.9)

39.9 (2.9)

49.6 (2.7)

58.2 (2.4)

Presence of chronic disease *

14 (7.3%)

37 (11.8%)

49 (13.8%)

45 (17.9%)

Normal job performance is
impeded by poor health (yes)

26 (13.5%)

40 (12.7%)

64 (18.1%)

51 (20.2%)

Sex (woman) *

107 (55.7%)

159 (50.6%)

163 (46.0%)

67 (26.6%)

Job classification *
(faculty)

123 (64.1%)

119 (37.9%)

116 (32.8%)

105 (41.7%)

Working hours per week *
< 29 hours

37 (19.7%)

109 (34.8%)

98 (27.8%)

62 (24.8%)

29-35 hours

55 (29.3%)

75 (24.0%)

83 (23.6%)

45 (18.0%)

36 hours

96 (51.1%)

129 (41.2%)

171 (46.8%)

143 (57.2%)

119 (62.0%)

45 (14.3%)

7 (2.0%)

4 (1.6%)

Term of appointment (years) *
mean (sd)

3.9 (2.6)

8.0 (5.2)

14.6 (9.4)

24.8 (10.4)

Number of years
in the same position *
mean (sd)

3.0 (1.8)

5.6 (4.6)

8.7 (7.5)

14.9 (10.9)

37 (19.3%)

211 (67.2%)

204 (57.6%)

52 (20.7%)

Contract of employment *
(temporary)

Children at home *

* Significant Chi square test p= ≤.05; differences between age groups

between the age groups that were likely to interfere with work characteristics and job satisfaction (Lynn et
al., 1996). Data were analysed using SPSS version 17.0 (SPSS Inc., Chicago, IL, USA).
Differences in personal characteristics were analyzed with χ2-tests. “Normal job performance is impeded by
poor health” was dichotomized. Impediment was assumed when the respondents indicated to agree
'slightly', 'moderately' or 'greatly' with the proposition. To answer the first research question, factorial
ANOVA was used to test the correlation between age and several work characteristics while adjusting for
sex and job classification. To answer the second research question, blockwise linear regression analyses
were used in each age group separately to investigate variables associated with job satisfaction.
Firstly, before including into the regression analyses, the answers of four items were dichotomized;
normal job performance is impeded by poor health, problems with workload, work-home facilitation, “able
to relax sufficiently at home from job demands”. Agreement with the statement (completely agree, agree
and neither agree, nor disagree) was appointed a one, while disagreement (disagree and completely
disagree) was appointed a zero. In normal job performance is impeded due to poor health, an one was
assigned to agreement (slightly, moderately and greatly) and a zero to disagreement (not/hardly).
Secondly, we checked multicollinearity by computing tolerances and variance inflation factors (VIFs).
Following the guidelines (Bowerman and O'Connell, 1990; Menard, 1995) we concluded that there was no
reason for concern (adapted from Field, 2002) (available on request). The regression model with the
independent variable ‘job satisfaction’ comprised three blocks. First the control variables (presence of
chronic disease, normal job performance is impeded by poor health, sex and job classification) were
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Table 2 Differences and similarities in work characteristics between the four different age groups (sex and
job classification adjusted mean [se] and percentage respondents with satisfactory mean scores)
< 35 yrs
(N=192)

35-44 yrs
(N=314)

45-54 yrs
(N=354)

55 yrs
(N=252)

ANOVA
F-value

3.7 [.05]

3.8 [.04]

3.8 [.04]

3.9 [.05]

2.94*

72.4%

65.9%

66.9%

75.9%

2.4 [.07]

2.5 [06]

2.7 [.05]

2.5 [.06]

15.1%

18.4%

23.4%

18.3%

2.4 [.05]

2.5 [.04]

2.5 [.04]

2.4 [.05]

71.4%

61.8%

63.3%

66.7%

4.1 [.07]

3.8 [.05]

3.9 [.05]

3.8 [.06]

86.5%

73.9%

75.4%

73.4%

4.0 (.06)

3.7 (.05)

3.8 (.05)

3.9 (.06)

78.6%

73.0%

76.2%

77.0%

Skill discretion

3.7 [.05]

3.7 [.04]

3.7 [.04]

3.8 [.05]

% Scores > 3.5

65.1%

63.4%

62.4%

71.0%

3.8 [.05]

3.7 [.04]

3.6 [.04]

3.8 [.05]

70.3%

60.2%

57.1%

65.1%

4.1 [.04]

4.0 [.03]

4.0 [.03]

4.0 [.04]

84.4%

79.0%

76.0%

78.2%

3.4 [.06]

3.1 [.05]

3.1 [.05]

3.2 [.06]

46.9%

36.9%

39.0%

34.9%

3.6 [.05]

3.5 [.04]

3.5 [.04]

3.6 [.04]

62.0%

53.2%

54.0%

58.7%

Work characteristics

1

Outcome
variable

Job satisfaction

Job demands

Problems with workload

% Scores > 3.5
2

% [Completely] agree
Conflicts at work

2

% Scores ≤ 2.5
Work-home facilitation
% [Completely] agree
Able to relax sufficiently at
home from job demands
% [Completely] agree
Job resources

Autonomy
% Scores > 3.5
Relation with colleagues
% Scores > 3.5
Support from supervisor
% Scores > 3.5
Opportunities for further
education
% Scores > 3.5
Other (work)
characteristics

It is aggravating to me to
work longer hours than
2
intended
% [Completely] agree

2.7 [.07]

2.8 [.06]

2.8 [.06]

2.8 [.07]

25.5%

26.4%

27.1%

24.6%

I expect positive results from
decreasing
workload
% Moderate to large extent

2.7 [.09]

3.1 [.07]

3.2 [.07]

3.2 [.08]

25.5%

38.5%

41.6%

41.3%

3.9 [.07]

3.5 [.06]

3.5 [.05]

3.6 [.06]

74.0%

62.1%

62.8%

67.4%

3.4 [.05]

3.1 [.04]

3.1 [.04]

3.1 [.05]

38.5%

24.8%

27.7%

28.6%

3.4 [.08]

3.2 [.06]

3.2 [.06]

3.4 [.07]

55.8%

48.4%

48.8%

55.5%

3.3 [.07]

3.2 [.06]

3.2 [.06]

3.3 [.07]

51,0%

47.1%

48.6%

53.9%

3.1 [.08]

2.9 [.06]

3.0 [.06]

3.0 [.07]

42.2%

32.8%

35.6%

34.1%

If there is a problem, I can
ask someone for help
% [Completely] agree
Appreciation of older
workers by the employer
% Scores > 3.5
I receive enough
appreciation for my efforts
% [Completely] agree
I receive enough feedback
% [Completely] agree
Contentment with
remuneration
% Scores > 3.5
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4.38*

3.45*

5.36**

2.75*

3.10*

6.78***

0.92

4.10**

3.60*

.0.84

6.97***

5.86***

9.16***

2.96*

1.11

1.10
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Readiness to join in further
education
% Scores > 3.5
I am ready to take on new
tasks all the time
% Yes
I expect positive results from
regular attention to career
and development
opportunities
% Moderate to large extent
I expect positive results from
clarifying the work objectives
% Moderate to large extent

4.1 [.06]

4.1 [.04]

3.9 [.04]

3.7 [.05]

81.3%

77.1%

68.4%

61.1%

14.88***

11.97***
80.2%

75.2%

74.3%

56.7%
21.15***

4.1 [.07]

4.1 [.06]

3.9 [06]

3.6 [.07]

81.2%

80.3%

69.4%

57.2%

3.7 [.08]
64.1%

3.6 [.06]
61.5%

3.4 [.06]
56.6%

3.2 [.07]
50.0%

10.48***

* p≤.05; ** p≤.01; ***p≤.001
Note: higher mean scores indicate greater scores (range 1-5)
1
Satisfactory applies to percentage of employees with mean scores above 3.5 for positively phrased scales or the percentage of
employees who (completely) agreed with the statements or to whom the statement applied to moderate or to large extent. In the
yes-or-no questions, the percentage of employees who reported ‘yes’ is shown.
2
Here higher scores indicate less favourable scores (range 1-5); mean scores of 2.5 and less were considered satisfactory

entered. Next, into the second block, job demands (problems with workload, conflicts at work, work-home
facilitation and “able to relax sufficiently at home from job demands”) were entered. Finally, into the third
block, job resources (skill discretion, autonomy, support from supervisor, relation with colleagues and
opportunities for further education) were entered. Statistical significance was set at α ≤ 0.05.

Results
Descriptive statistics
Table 1 shows the personal characteristics per age group. The percentage of women in the oldest age group
(26.6%) was significantly smaller than that in the other groups. In the whole study population only 13%
reported to have chronic disease. The prevalence differed significantly between the age groups. Occurrence
of “normal job performance impeded by poor health” varied (not significantly) from 12.7% in the 35-44
year olds to 20.2% in the oldest age group. Further analysis showed that this impediment had other causes
than chronic disease in about 50 to 60 percent of the cases in the three oldest age groups. In the youngest
age group, only about one quarter of the cases was attributable to chronic disease. In all the age groups,
significantly more men than women had full-time jobs.
Work characteristics in different age groups
In Table 2, sex and job classification adjusted mean scores (i.e. estimated marginal means) (range 1-5) and
their standard errors are presented per age group. Also the percentages of employees with satisfactory
scores are shown. Job satisfaction had high mean scores in all the age groups. Higher age was associated
with more job satisfaction.
Most mean scores for work characteristics differed statistically significantly between the age groups. In
all the work characteristics, standard errors of the youngest and the oldest age groups were slightly higher
than in the two midst age groups. However, mean scores were almost consistently either satisfactory or
disappointing in all the age groups using the cut offs. Six out of the 20 work characteristics shown had
disappointing scores in all the age groups. When significant differences between the age groups were
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present, the youngest age group most often had the most favourable scores and the two midst age groups
most often had the least favourable scores. Older workers reported significantly lower scores on ‘readiness
to join in further education’ and ‘I am ready to take on new tasks all the time’. In only a few work
characteristics, both satisfactory and disappointing mean scores were found, namely in problems with
workload, opportunities for further education and “if there is a problem, I can ask someone for help”.
Determinants of job satisfaction
Blockwise multiple regression analyses were performed to identify determinants of job satisfaction in the
four age groups separately. F-ratios of all three models were highly significant in all the age groups, except
the first model (control variables only) in the youngest age group. Standardized coefficients (Beta) and the
percentages of explained variance of each model are shown in Table 3 for each age group separately.
The models show a rather good fit: between 53 and 65% of the variance in job satisfaction was
explained. The job demands explain about 15% of the variance in job satisfaction in all the age groups.
Addition of the job resources yields an increase of on average 35% of the variance explained.
The second model (control variables and job demands) show that more problems with workload and
more conflicts at work are associated with lower job satisfaction in all the age groups.
In the final models (control variables, job demands and job resources), problems with workload is no
longer associated with job satisfaction. Especially skill discretion and to a lesser extent relation with
colleagues are associated with job satisfaction. More skill discretion (i.e. the possibility to use all ones
knowledge and skills at work) and better relation with colleagues are associated with more job satisfaction.
Among 45 to 54 year olds also more autonomy is associated with more job satisfaction, while in the oldest
age group also opportunities for further education and support from supervisor show a significant positive
association.

Discussion
The purpose of the present study was to explore differences and similarities in work characteristics (i.e. job
demands, job resources and other (work) characteristics) between employees divided into four different
age groups. In addition, by applying regression analyses, determinants of job satisfaction were investigated
as job satisfaction is known to be one of the variables associated with early retirement (Sibbald et al., 2003)
and intention to drop-out (Irvine and Evans, 1995; Karatepe, 2007; McCarthy, 2007). Both research
questions are discussed separately below.
Differences and similarities in work characteristics
The answer to the first research question is not straightforward. It depends on the way the results are
looked at. In 17 out of the 20 work characteristics analyzed, mean scores were either satisfying or
disappointing in all the age groups (see Table 2). So, concordance was found regarding the mean scores
using the chosen cut-offs (> 3.5 for positively phrased variables and ≤ 2.5 for negatively phrased variables,
respectively). Nonetheless, the results showed small but statistically significant differences between the
four age groups with regard to many work characteristics. In addition, the higher standard errors in both
the youngest and the oldest age group indicate larger in-group differences among the youngest and the
oldest respondents.
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Table 3 Summary of linear regression analyses on variables to explain variance in job satisfaction in the
four different age groups
< 35 years
(N=192)
β
Model:

35-44 years
(N=314)
β

45-54 years
(N=354)
β

> 55 years
(N=252)
β

1

2

3

1

2

3

1

2

3

1

2

3

Presence of
1
chronic disease

-.01

-.01

-.05

.02

.03

.05

-.04

-.03

-.01

-.10

-.12

.02

Normal job
performance is
impeded by poor
1
health

.02

.05

.02

-.18

-.14

-.10

-.15

-.06

-.08

-.29

-.18

-.14

Sex (woman)

-.03

-.03

.01

.03

-.01

.02

.07

.05

.06

.12

.12

.12

Job classification
(staff)

-.12

-.11

.07

-.26

-.28

-.09

-.09

-.15

-.08

-.11

-.18

-.09

Control variables

2

R first model

.01

.09

.03

.14

Job demands
Problems with
1
workload

-.14

-.09

-.08

-.05

-.12

-.08

-.13

-.07

Work-home
facilitation

.08

.04

.06

-.03

.08

.01

.02

-.03

Conflicts at
1
work

-.39

-.15

-.27

-.07

-.34

-.03

-.33

.01

.10

.03

.07

.05

.14

.12

.06

-.03

Able to relax
sufficiently at
home from job
demands
2

Δ R second model

Δ .20

Δ .10

Δ .18

Δ .12

Job resources
Skill discretion

.55

.60

.47

.49

Autonomy

-.03

-.03

.10

-.01

Support from
supervisor

.09

.07

.07

.12

Relation with
colleagues

.14

.08

.24

.25

Opportunities for
further
education

.03

.06

-.04

.14

Δ .32

Δ .36

Δ .34

Δ .39

.53

.55

.55

.65

2

Δ R final model
2

R final model

Bolt: significant at <=.05
1
Here higher scores indicate less favourable scores

Striking was the fact that mean scores in the youngest age group were almost consistently most favourably,
followed by the mean scores of the oldest age group. The youngest age group experienced least workload
and best support from supervisor. Two explanations may fit. The youngest workers are relatively
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inexperienced and starting their career through which they probably have less tasks and responsibilities.
Also, many of these workers may be PhD-students, whom are clearly assigned a supervisor and who receive
relatively much support. Only in skill discretion and in “I expect positive results from clarifying the work
objectives”, they had least favourable scores. When work experience grows and tasks are expanded, more
possibilities to use skills and knowledge will appear. Older workers scores may reflect their years of
experience on the job, which was significantly higher than in the other age groups (see Table 1). It is to be
expected that older workers have accomplished many of their goals in working life. This might explain why
their mean scores for readiness for further education, “I am ready to take on new tasks all the time” and “I
expect positive results from regular attention to career and development opportunities” where least
favourable. This tendency that older workers are less enthusiastic to join in further education is also found
in other research (Muffels, 2003; Ilmarinen, 2005). However, supplementary analysis on a separate item
from the ‘opportunities for further education’ scale does not support this explanation. Older employees felt
significantly more responsible for keeping pace with the new knowledge and skills needed for further
development than the workers in the younger age groups (almost 90% versus about 75%, respectively).
This attitude was also found among alumni at a US state university’s School of Business. Age did not appear
to be associated with the hours the alumni invested in professional development (Greller, 2006).
All in all, the mean scores suggested that working conditions were good. Interesting is that three of the six
work characteristics with disappointing scores in all the age groups were related to support and
appreciation. Most favourable work characteristics were reported by the youngest and the oldest age
groups. This does not correspond with the negative beliefs many employers (especially the younger ones)
were found to have about older employees (Chiu et al., 2001; Visser et al., 2003; Remery et al., 2003;
Peeters et al., 2005; Henkens, 2005), although not all the research confirmed this (Munnel et al., 2006). For
instance, older workers were expected to be less able to cope with a heavy workload (Visser et al., 2003)
and hard to (re)train, while depletion of professional knowledge and skills were considered to be the most
important obstacles against employing older workers (Taylor and Walker, 1998). Our results show that
statistical differences are present, but that these differences are small. For instance, readiness to join in
further education is significantly lower among older workers, but still satisfactory (more than 60%
satisfactory mean scores in the oldest age group). Also, significantly lower percentages of older employees
stated to be “ready to take on new tasks all the time”, but still almost 60% of the older workers answered
this item confirmative.
Many research demonstrated the relationship between employee age and job satisfaction. However, the
nature of this relationship, whether linear or curvilinear, remains unsettled (Oshagbemi, 2003). In our data
we found a significant positive correlation between age and job satisfaction, indicating that job satisfaction
increases with age. The fact that the youngest workers had least favourable scores on job satisfaction is
remarkable, since they reported most favourable work characteristics.
To understand the rather small differences between the age groups, we have to consider them in the light
of the possible dual selection within the study population. First, in a university setting -but probably
especially within the faculty-, only the workers who prove to have sufficient mental and physical capacities
are offered permanent jobs. In addition, only those with a job that suits them, including the necessary jobrelated adjustments, will stay on during their further career. Second, aging is often accompanied by higher
prevalence of chronic disease, which may lead to early drop-out (De Boer et al., 2004) and thereby create a
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‘healthy worker effect’ (Eisen et al., 2006). It is likely that the oldest age group contains a disproportionately high number of healthy and motivated employees with well-suited jobs. However, the total
proportion of respondents with chronic diseases in this study, which was 13%, was considerably smaller
than in the Dutch population aged between 15 and 65 years (namely, 30%) (De Klerk, 2000). In our sample,
we found only small differences in the health measures ‘presence of chronic disease’ and ‘normal job
performance impeded by poor health’ between the four age groups (see Table 1). So, predominantly
healthy workers were found in all the age groups. But, in the near future, due to public and company
measures reducing early retirement and limiting possibilities for entering disability pensions, managers may
need to employ more chronically ill people and also retain their less satisfied older employees. Such
developments will probably reduce the “healthy worker effect” and increase the differences in health
between the age groups.
Determinants of job satisfaction in the different age groups
Job satisfaction was regressed onto several job demands and job resources derived from the JD-R model in
four different age groups. The second objective of the study was to find out which of the work
characteristics are associated with job satisfaction in each of them. As - to our knowledge - no research has
been conduced into determinants of job satisfaction in different age groups, we can only compare our
results to those from research that did not focus on age-related differences.
In block 2, conflicts at work was significantly associated with job satisfaction in all the age groups, but in the
final model this was the case in only the youngest age group. Their inexperience and the fact that relatively
many of them are PhD-student may result in more dependency. This may contribute to the stronger
correlation between conflicts at work and job satisfaction in the youngest age group than the other age
groups.
Factors of major importance to job satisfaction in the final models were the extent to which personal
skills could be used at work (‘skill discretion’) and the relations with colleagues. Skill discretion was often
found to be one of the factors most associated with job satisfaction in other studies among highly skilled
professionals as well: i.e. in university faculty (Iiacqua, 1995), in health care employees (Van der Doef and
Maes, 2000; Pomaki et al., 2004; Akerboom and Maes, 2006) and in general practitioners (McGlone and
Chenoweth, 2001; Akerboom and Maes, 2006) , but not always (Smerek and Peterson, 2007).
It is remarkable that especially in the oldest employees support from supervisor is correlated with job
satisfaction. Older and more experienced workers may be deprived of support from their supervisor since
they are expected to work independently, while support from supervisor is important for job satisfaction
(Robson et al., 2005; Callister, 2006) , apparently irrespective of age. It is therefore alarming that
disappointing mean scores were found for support from supervisor in all age groups (see Table 2).
The correlation between job satisfaction and opportunities for further education may partly be
explained by the perception of the provision of further training by older workers. In a study in New Zealand
on skilled workers, older workers perceived the supply of extra training as a signal from the employer that
they are still being taken seriously and as valuable employees (Gray and McGregory, 2003).
The final regression models show a rather good fit with 53% to 65% of the variance explained. As
expected most variance in job satisfaction was explained by job resources (on average 35% unique
variance). This finding is consistent with former research using the JD-R model to explain well being
(Demerouti et al., 2001; Van Ruysseveldt, 2006). Well-being factors like job satisfaction are most strongly
associated with the availability of positive work characteristics. Job resources included into the model seem
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to reduce the disadvantageous effects of job demands like workload and conflicts at work. Moreover, in the
oldest age group the adverse consequence of chronic disease for job satisfaction has been reduced
completely.
Methodological considerations
In this study, all the respondents were employees at a university, a work setting with specific
characteristics. This has implications for generalization because autonomy is often very broad in university
populations and the majority of jobs are “white collar” (Donders et al., 2003).
As in many other research into university personnel, the results of our study concerned faculty and staff
together. This was justified because we focused on differences and similarities between age groups. Also,
we assumed that job classification (faculty or staff) would add relatively little explanatory information in
linear regression analyses beyond perceived work characteristics (Bültmann et al., 2001). Moreover, a large
proportion of the university staff were highly educated people with professional job titles (Donders et al.,
2003). However, being a faculty employee appeared to be associated with greater job satisfaction in the
35-44 year olds and the oldest age group (see Table 3).
According to (Baruch, 1999) our response (37%) can be considered acceptable. However, the proportion
of youngest employees was lower than in the university population (17% and 24%, respectively). The same
applied to the workers with temporary contracts (16% in the sample and 23% in the population,
respectively), who are predominantly found in the youngest age group. We suppose that younger
employees were less motivated to participate in a study on the employability and workability of older
workers. We do not believe that especially satisfied or only dissatisfied young workers engaged in the
study.
Owing to the cross-sectional design of our study we could not establish causality.
Conclusion
The results of this study show that differences concerning work characteristics between age groups are
present, but rather small. The two midst age groups (35-44 and 45-54 years of age, respectively) had least
favourable mean scores in most work characteristics.
For HRM and occupational health professionals it is of interest to know what contributes most to job
satisfaction and in which work characteristics most gain is to be expected when subject to improvement
projects. Following our results, skill discretion and relations with colleagues play a major role. Both work
characteristics contributed strongly to the variance in job satisfaction. Also, attention should be given to
support from supervisor and opportunities for further education. In all age groups, the mean scores of
these work characteristics were disappointing. Moreover, these factors contribute significantly to the job
satisfaction of older workers.
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Abstract
Objectives:
The aim of this study was to contribute to decisions regarding the choice between various response
formats, in studies in which the identification of work characteristics as determinants of job dissatisfaction
and need for recovery is a research goal. Associations of various work characteristics measured with two
different response formats were compared: scales composed of items measuring the presence or absence
of a certain work characteristic (´current status´) and scales composed of items measuring the appreciation
of the work characteristic (´appreciation´). In addition, by summing the scores measured with these
formats, an ‘additive scale’ was computed.
Methods:
A self-report questionnaire among university employees (n=591, response 36.3%) was used. Regression
analyses were used for comparison of explained variances in job dissatisfaction and need for recovery using
the three distinguished work characteristic scales, alone or in combination in separate models.
Results:
Additive scales reached satisfactorily reliability (Cronbach’s alpha’s between 0.68 and 0.90). Their
associations with the work outcomes were statistically significant, but the ‘current status scale’ and the
‘appreciation scale’ together explained job dissatisfaction and need for recovery better. However, the
additive scale explained in two of 15 and in six of 11 work characteristics more variance in job
dissatisfaction and need for recovery than the ‘appreciation scale’ alone. In addition, the ´appreciation
scale´ alone mostly explained as much or more variance in job dissatisfaction and need for recovery.
Conclusions:
Based on the strength of the association with the work outcomes (job dissatisfaction and need for
recovery), it should be advised to choose a response format that asks for participants’ appreciation of work
characteristic (‘appreciation’), rather than to measure only the presence or absence of work characteristics
(‘current status’). However, in research aimed at practical purposes (e.g. risk assessment or health
surveillance), calculating scales combining both formats may offer a good alternative over the usage of the
two scales independently because of convenience of interpretation.
Keywords: Work characteristics; Job dissatisfaction; Need for recovery; Response format;
Methodological issues
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Background
A lot of research has been conducted into the determinants of well-being at work, operationalized by job
satisfaction, workload, need for recovery, et cetera (De Croon et al. 2002, Demerouti et al. 2001). By far,
most of this research is based on self-reported data. The use of self-reported measures has disadvantages,
including the risk of socially desirable answers, distort answers due to fear or shame and recall bias or
misunderstanding (Armstrong and White 1994) and this has been extensively discussed (e.g. Rick et al.
2001). However, alternatives appear not always better than self-reports. Spector and Jex (1998) argued
that objectively measuring job stressors may be problematic and can be less accurate measures of what
was intended than are self-reports (Spector and Jex 1998, p.359). Compared to objective measures, selfreports are less expensive in time and money (Schouteten 2001), and, more importantly, they represent
perceptions; a person's subjective experience of work characteristics. The personal perception has an
important mediating role in the process of the onset of feelings of stress. The impact of stressors on wellbeing depends on the cognitive appraisal of the potential stressor (Armstrong and White 1994, Rick et al.
2001). Likewise, the appraisal of work characteristics is dependent on personal characteristics like
perfectionism, accuracy, and ambitions. The perception of the work environment mediates the influence of
the work environment on psychological well-being (Stansfeld et al. 1995). This research is aimed at finding
the most suitable way to measure work characteristics, using self-reports.
To measure work characteristics as closely as possible, it seems important to include a subjective
component into the wording of the response choices. Based on this assumption, Wännström et al. (2008)
compared four different response formats for measuring job demands. They found that response formats
that tapped the employee’s experience of the demands, performed best in measuring job demands and
concluded that both the existence of job demands (‘current status’ i.e. ‘How is your situation today?’) and
the appreciation of job demands (i.e. ‘Do you appreciate the current situation?’) should be measured.
Measuring both the current status and the appreciation of work characteristics may have advantages when
used in applied research, such as employee satisfaction surveys. The results may not only inform employers
about potential hazards due to the presence of a work characteristic at an undesired level, but they can
also provide insight into which work characteristics are not well appreciated by employees. However,
offering employers two measures for each work characteristic may complicate interpretation. A solution to
this problem might be to combine both formats in one parameter. To this purpose, new scale scores were
computed by summing the scores measured with a ‘current status’ and a ‘appreciation’ response format;
the ‘additive scale’ score.
The choice regarding the response format to be used for measuring work characteristics can be based on
the comparison of the variance explained in work outcomes that are considered important. Two outcomes
were chosen: job dissatisfaction and need for recovery. Both these outcomes are important for workers'
sustainable ability to work and health (Sluiter et al. 2003, Faragher et al. 2005, Lindberg et al. 2006) and
substantially different. Job dissatisfaction is an attitude, an evaluation of experiences at work along the
dimension of favour or disfavour (Fishbein and Ajzen 2010), while need for recovery is an emotional state,
an early stage of a long-term strain process (Sonnentag and Zijlstra 2006) resulting from unfavourable
working conditions combined with non-optimal recuperation. This study compared the associations of
various work characteristics as measured by the ´current status-scale´, the ´appreciation-scale´, and the
calculated ‘additive scale’ with the two work outcomes. The aim of the study is to show how to preferably
measure work characteristics, if the goal of the study is to explain differences in variances, distinguishing
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between ‘current status’ and ‘appreciation’ response formats and their sum (additive scale). More
specifically, the study examined I) whether the additive scale is an alternative for measuring both the
´current status´ and ´appreciation´ of work characteristics, and II) which response format is to be preferred
when the identification of most relevant determinants is a research goal.
Subjects and methods
Subjects
All 1629 scientific and non-scientific employees of four departments of a Dutch university were invited to
participate in an inventory on psychosocial workload. A reminder was sent after one week and after two
weeks. This resulted in 591 usable questionnaires (36.3%). Compared with figures of all employees at the
university, the study population was similar regarding age distribution, job classification and number of
hours per week. Somewhat less males (52.1 vs. 56%) and somewhat more employees with permanent
contracts of employment (82.4 vs. 77%) were included. The number of years in the same position seems
slightly higher (Table 1).

Table 1 Demographic characteristics

Age

Sex
Job classification
Contract of employment
Number of hours per week

Number of years in the same position

Characteristics

n/ N (%)

< 26 years
26 – 35 years
36 – 45 years
46 – 55 years
55 – 65 years
male
faculty
permanent
0 – 8 hours
9 – 16 hours
17 – 24 hours
25 – 32 hours
33 – 40 hours
< 1 year
1 – 5 years
6 - 10 years
11 – 20 years
20 years and more

20/586 (3.4)
122/586 (20.6)
153/586 (25.9)
183/586 (31.0)
108/586 (18.3)
297/570 (52.1)
227/583 (38.9)
478/580 (82.4)
10/584 (1.7)
23/584 (3.9)
80/584 (13.7)
154/584 (26.4)
317/584 (54.3)
27/561 (4.8)
200/561 (35.7)
140/561 (25.0)
107/561 (19.1)
87/561 (15.5)

n indicates the number of cases
N indicates the number of respondents that answered the question

Questionnaire
The questionnaire was designed to obtain information about aspects frequently measured in risk
assessments and to portray the quality of working life. Besides demographic characteristics, the
questionnaire mainly contained scales from two authoritative and frequently used Dutch questionnaires
measuring psychosocial workload and emotional strain at work (see Table 2). The Questionnaire on the
Experience and Evaluation of Work (QEEW, Dutch abbreviation VBBA) was developed, reviewed and tested
by Van Veldhoven and Meijman (1994, Van Veldhoven 1996). Dhondt and Houtman (1992) tested the
psychometric qualities of the NOVA-WEBA. This is a questionnaire measuring the well-being at work for
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analyzing and evaluating jobs in organizations (Schouteten and Benders 2004). Table 2 presents an
overview of the scales used, their origins and reliability scores in this study.
Two types of work characteristics can be distinguished: job demands and job resources. Schaufeli and
Bakker (2004) cited Jones and Fletcher (1996) when they define demands as ‘the degree to which the
environment contains stimuli that should require attention and response. They state that job demands are
not necessarily negative, but that they may turn into job stressors when meeting those demands requires
high effort. Job demands are therefore associated with high ´costs´ that elicit negative responses (Schaufeli
and Bakker 2004). Job resources refer to those physical, psychological, social, or organizational aspects of
the job that either/or (1) reduce the effects of job demands on the associated physiological and
psychological costs; (2) are functional in achieving work goals and (3) stimulate personal growth, learning
and development (Demerouti et al. 2001).
Both the ‘current status’ and the ‘appreciation’ of all work characteristics were assessed. The ‘current
status’ was measured by asking for the presence or absence of a certain work characteristic (e.g. ‘Do you
experience workload: yes or no’). Appreciation was measured by asking for the appreciation of the work
characteristic, using a 5-point Likert scale format ranging from ´very dissatisfied´ to ´very satisfied´ (e.g. ‘Do
you appreciate the current amount of workload?’). Scale scores were calculated by averaging the item
scores whereby the ‘current status scale’ ranges from 1 to 2 and the ‘appreciation scale’ ranges from 1 to 5.
Some of the ‘current status’ items were recoded so that a higher scale score indicates that the work
characteristic is more not demanding. A higher score on the appreciation format indicates more
appreciation of the degree of presence of a particular work characteristic.

Table 2 Origins of the work characteristics and reliability estimates (expressed in Cronbach’s alpha) for
each of the response formats

Reference

N items

α
Current
status scale

α
Appreciation
scale

α
Additive
scale

Job demands
Workload

Dhondt & Houtman (1992)

10

.79

.86

.84

Role ambiguity

Van Veldhoven & Meijman (1994)

6

.77

.86

.80

Responsibility

Jetten and Pat (1999)

5

.68

.85

.69

Complexity

Van Veldhoven & Meijman (1994)

7

.64

.90

.68

Changes in tasks

Van Veldhoven & Meijman (1994)

6

.72

.88

.84

Autonomy

Dhondt & Houtman (1992)

9

.80

.92

.82

Information

Dhondt & Houtman (1992)

11

.80

.91

.84

Voice

Dhondt & Houtman (1992)

6

.65

.85

.75

Task variety

Van Veldhoven & Meijman (1994)

5

.71

.86

.74

Social support from
colleagues

Van Veldhoven & Meijman (1994)

9

.70

.91

.79

Supervisor support

Van Veldhoven & Meijman (1994)

11

.86

.95

.90

Work organisation

Van Veldhoven & Meijman (1994)

5

.64

.81

.72

Promotion
opportunities

KUN RIE (2003)

2

.69

.86

.81

Pay

KUN RIE (2003)

3

.72

.85

.79

Working conditions

Kompier & Marcelissen (1993)

5

.67

.83

.69

Job resources
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Work characteristics
In this secondary analysis study, fifteen work characteristics were included that are known to be important
for university employees’ job satisfaction and emotional exhaustion –a concept closely related to need for
recovery (Van Veldhoven and Broersen 2003): role overload, insufficient job feedback, limited
opportunities to influence decision-making (Winter and Sarros 2002, Winter et al. 2000), insufficient
reward, work organization, working conditions and information as aspects of leadership and management
(Gillespie et al. 2001, Adriaenssens et al. 2006), collegial and supervisor support (Neumann and FinalyNeumann 1991), time demands, and (lack of) decision latitude (Taris et al. 2001). These characteristics
were supplemented with other potentially harmful work characteristics known to be associated with stress,
but whose relationship with job dissatisfaction or need for recovery among university employees has not
been previously established: role ambiguity (Kinman 2001), and career prospects (Kinman 1998).
Computation of additive scale scores
Additive scale scores were computed by summing the scores measured with the ‘current status’ and the
‘appreciation’ formats. In order to facilitate interpretation, we chose to dichotomize the appreciation
items: ‘very dissatisfied and ‘dissatisfied’ were regarded as “no appreciation” and the ‘neutral’ score,
‘satisfied’ and ‘very satisfied’ were regarded as “appreciation”. An additive item ranging from 1 to 4 instead of from 1 to 10 when dichotomization would not be applied- could therefore be computed. With
the encoding, account was taken of the importance of ´appreciation´ over ´current status´ (Wännström et
al. 2008). To emphasize the importance of appreciation, the dichotomized appreciation item was coded 0
and 2, while current status was coded 1 (for demanding) and 2 (for not demanding). This way a higher
additive scale score in job resources indicates a more favourable condition, while a higher additive scale
score in job demands indicates a less favourable condition (see Table 3). Scale scores were derived by
averaging the additive item scores.

Table 3 Calculating the additive scales
Job demands
Current status
(not demanding = 2;
demanding= 1)
Appreciation scale
(no appreciation =2;
appreciation=0)
Additive scale

Not demanding (1)

Demanding (2)

Not demanding (1)

Demanding (2)

Appreciation (0)

Appreciation (0)

No appreciation (2)

No appreciation (2)

1

2

3

4

Job resources
Current status
(not demanding = 2;
demanding = 1)
Appreciation scale
(no appreciation =0;
appreciation=2)
Additive scale
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Demanding (1)

Not demanding (2)

Demanding (1)

Not demanding (2)

No appreciation (0)

No appreciation (0)

Appreciation (2)

Appreciation (2)

1

2

3
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Outcome variables
Job dissatisfaction and need for recovery originate from the QEEW (Van Veldhoven and Meijman 1994, De
Croon et al. 2002). Job dissatisfaction was assessed using a 9-item dichotomous scale (e.g. I have to
continually overcome my resistance to do my work; I find the thought that I shall have to do this job until I
retire very oppressive). The scale need for recovery consists of 11 dichotomous items (e.g. I find it difficult
to relax at the end of a working day; By the end of the working day, I feel really worn out.). Scale scores
were calculated by averaging the score, whereby the scale scores range from 0 to 1. Higher scores indicated
a more non-desirable situation. Both job dissatisfaction and need for recovery reached good reliability Cronbach’s alpha was .84 and .88, respectively- comparable to other studies (De Croon et al. 2002, Jansen
et al. 2002).
Statistical analyses
Job dissatisfaction and need for recovery were regressed against the work characteristics as obtained in the
three distinguished ways: using the ‘current status scale (not present or present), using the ‘appreciation
scale’ (5 options ranging from ´very dissatisfied´ to ´very satisfied) and using the ‘additive scale’, computed
by summing the two formats.
To address the research goals, three regression models were used for each work characteristic. The first
models comprised only the ‘additive scale’. The second models contained two scales; the ‘current status
scale’ and the ´appreciation scale´. Because the additive scales also include the variance explained by the
interaction between its components, we checked for significance of interaction scales by including them in
the second models. Interaction scales were computed by multiplying the ‘current status’ Z-scale score with
the ‘appreciation’ Z-scale score (Mendenhall and Sincich 1989). None of the interaction scales reached
significance, except for Task variety in analyses on job dissatisfaction. Only in this analysis, the interaction
scale was maintained in the second model. Finally, in the third models, either only a ´current status scale´
or an ´appreciation scale´ was included. Analyses on work characteristics that produced non-significant
betas in all three the models were not suitable for answering the research questions and thus omitted from
further interpretation, which applied only to need for recovery. Four work characteristics (task variety,
promotion opportunities, working conditions and pay) were not significantly associated with need for
recovery and were omitted
The first research goal was to find out whether representing work characteristics with the ‘additive
scales’ (models 1) is a good alternative for using the ‘current status’ and the ‘appreciation’ scales
simultaneously (models 2). Additive scales were considered appropriate when the explained variance was
as high as or higher than the explained variance using both scales together. To investigate the second
research goal, explained variances of the models including either a scale calculated from items that
measure the ‘current status’ of a work characteristic or a scale calculated from items that measure the
‘appreciation’ thereof (models 3) was compared with explained variance using both scales (models 2).
Finally, explained variances of models using the current status scale or the appreciation scale were
compared to find out which may preferably be used solitarily. The format in the model that explained most
variance in job dissatisfaction and need for recovery was considered most useful. Significance of association
with the work outcomes was tested two-tailed at p ≤ 0.05. Reliability was tested using Cronbach´s alpha. All
analyses were computed using SPSS 17.0 for Windows (SPSS Inc., Chicago, IL, USA).
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Results
Tables 4 and 5 present the betas and the explained variance (R2) resulting from the three regression
analyses on job dissatisfaction and need for recovery, respectively.
Table 4 Results for analyses, regressing job dissatisfaction onto various work characteristics, measured
using the distinguished response formats or the sum thereof (additive scales).

Work characteristics
Workload
current status (β)
appreciation (β)
2
R
Role ambiguity
current status (β)
appreciation (β)
2
R
Responsibility
current status (β)
appreciation (β)
2
R
Complexity
current status (β)
appreciation (β)
2
R
Changes in tasks
current status (β)
appreciation (β)
2
R
Autonomy
current status (β)
appreciation (β)
2
R
Information
current status (β)
appreciation (β)
2
R
Voice
current status (β)
appreciation (β)
2
R
Task variety
current status (β)
appreciation (β)
Interaction (β)
2
R
Social support colleagues
current status (β)
appreciation (β)
2
R
Social support supervisor
current status (β)
appreciation (β)
2
R
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Model 1

Model 2

Additive scales

Current status &
Appreciation
.124
-.301

.156
.024

.065

.085

.041

.016

.097

-.279

-.281
.060
-.164
-.313
.098
-.388
-.455
.151

-.058
-.138
.032

.207
-.134
-.172

.018
-.092
-.208

.081

.079

.027

.216

-.243

.078
-.245

-.058
-.354
.107

-.181

.110
-.153

.002
-.313

-.460

.033

-.331

-.102
-.206

.094

.211

-.279

.023

.083

.070

-.242
.058

.078

.077

-.265

.040
.060

-.007
-.274

-.239

-.200

1

-.112
-.257

-.277

.057

.071

.004

.118

.077

-.328
.108

.003

.059
.311

.050
-.264

.016
-.239

.125

-.224

1

.070
.028
-.196

.104

Appreciation

-.047
.002

.108

.011

Current status

-.060
-.282

.291

.059

Model 3

.029
-.265
-.275

.070

.076
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Work organisation
current status (β)
appreciation (β)
2
R
Promotion opportunities
current status (β)
appreciation (β)
2
R
Pay
current status (β)
appreciation (β)
2
R
Working conditions
current status (β)
appreciation (β)
2
R

-.076
-.229

-.248
.061

.085

.058

1

.000

-.275
.013

.035

.076
-.107
-.182

.011
.095
-.167

-.020

.084
-.014

.083
-.243

-.150
.022

-.290
.060

.012
-.248

-.227
.052

-.246

.017

.033
.008

1

.000

-.108
.012

Bolt figures indicate a statistical significant association with job dissatisfaction at p ≤ .05
1
indicates a non-significant regression model (F-value)

Additive scales
All 15 additive scales reached satisfactory reliability with Cronbach’s alpha varying between .68 and .90 (see
Table 2). All but one of the fifteen additive scales were significantly associated with job dissatisfaction
(Table 4). The additive scale for working conditions was not significantly associated with job dissatisfaction
(model 1), while in model 2 and model 3 the appreciation scale was significant. The eleven additive scales
were significantly associated with need for recovery (Table 5). Generally, the additive scales (models 1)
explain less variance (R2) than the two original response formats together (models 2). Two out of 15 for job
satisfaction and five out of 11 additive scales for need for recovery explained as much or more variance
than the two original scales together. In addition, especially in need for recovery, the additive scales
(models 1) explained quite often as much or more variance than the appreciation scales alone (models 3).
In two out of fifteen and six out of eleven work characteristics, the ‘additive scales’ explained as much or
more variance in job dissatisfaction and need for recovery, respectively. Differences were rather small in
some cases.
Current status versus appreciation
Comparing explained variances using models in which both scales were entered (models 2) with variances
explained by either the ´current status scale´ or the ´appreciation scale´ (models 3), showed that generally
more variance was explained when using both scales than using either one of them.
Eleven out of 15 work characteristics in the model 2 explained equal or more variance in job dissatisfaction
and all work characteristics in the model 2 explained equal or more variance in need for recovery. When
explained variances of job dissatisfaction and need for recovery, measured using either the ‘current status
scale’ or the ‘appreciation scale’ (models 3) are compared, it is apparent that the ´appreciation scale´ alone
mostly explains as much or more variance. Job dissatisfaction is always better explained by using the
appreciation scale, and need for recovery is explained as well or better using the ‘appreciation scale’ in
eight out of 11 work characteristics.
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Table 5 Results for analyses, regressing need for recovery onto various work characteristics, measured
using the distinguished response formats or the sum thereof (additive scales).

Work characteristics
Workload
current status (β)
appreciation (β)
2
R
Role ambiguity
current status (β)
appreciation (β)
2
R
Responsibility
current status (β)
appreciation (β)
2
R
Complexity
current status (β)
appreciation (β)
2
R
Changes in tasks
current status (β)
appreciation (β)
2
R
Autonomy
current status (β)
appreciation (β)
2
R
Information
current status (β)
appreciation (β)
2
R
Voice
current status (β)
appreciation (β)
2
R
Social support colleagues
current status (β)
appreciation (β)
2
R
Social support supervisor
current status (β)
appreciation (β)
2
R
Work organisation
current status (β)
appreciation (β)
2
R

Model 1

Model 2

Additive scales

Current status &
Appreciation

.145

.041

-.192

1

.023
-.195

.034

-.240
-.287

.032
-.139
-.134

.019
-.059
-.082

.018

.018
-.123
-.130

.015
-.029
-.292

-.373

-.180

1

.006

.024
-.133

.082
-.080

-.099
-.075

-.158

.037

.058

.100

Bolt figures indicate a statistical significant association with need for recovery at p ≤ .05
1
indicates a non-significant regression model (F-value)

72

-.094

-.067
-.240

-.140

.074

-.234
.055

.009

.085

.013

-.286

.004
-.195

.251

.025

-.146
.021

.082

.037

.020

-.101

-.252
-.061

-.187

.063

-.101
.010

.010

.088

.035

-.154

-.132
-.180

.279

.067

.024

.040

.078

-.258
.058

.045
.202

.122
-.240

-.190
-.128

.214
.046

-.349
.098

.071

Appreciation

-.313

-.100
-.183

.267
.071

Current status

-.167
-.262

.382
.146

Model 3

.017
-.259
-.309

.067

.096
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Discussion
This study has been carried out to contribute to decisions regarding the choice between various response
formats, in studies in which the identification of determinants of job dissatisfaction and need for recovery is
a research goal.
Two aspects were investigated. Firstly, does a measure, combining data revealed by two response
formats, i.e. items asking for the current status (‘How is your situation?’) and items concerning the
appreciation of that current status (‘How satisfied are you with your situation?’), reflect work
characteristics significantly well? The study found that betas of additive scales as computed in our study
were significant in most work characteristics (see Tables IV and V), but revealed that the work outcomes
were better explained by using the two original response alternatives simultaneously. The ´additive scale´
should therefore not be regarded a good alternative for using both the two original response formats in
one model. Secondly, we investigated which of the two response formats used in this study would
preferably be used to measure job demands and job resources? Derived from the amount of explained
variance, our study showed that a response format representing an employee’s experiences of work
characteristic, i.e. ‘appreciation’, added value over a response format measuring employees’ opinion on the
absence or presence of a work characteristic, i.e. the ‘current status’. This finding was consistent with
Wännström et al. (2008). A work characteristic will probably not cause harm if the employee does not
perceive stress from it. In addition, in most work characteristics the appreciation scale explained more
variance than the additive scale. However, there may be circumstances in which an additive scale can serve
as a good alternative for the two scales. For instance, when it comes to modelling, the purpose of the study
is decisive for making a choice for the variables that should be included into the model of analysis
(Kleinbaum et al. 1998). In studies that have some practical use (e.g. to advise employers about which work
aspects to tackle first in order to improve quality of work), the use of an additive scale may also be suitable.
The additive scale reflects current status and appreciation of the current status, weighted according to the
importance of "appreciation" for the impact of a work characteristic on work outcomes. Presenting one
instead of two series of parameters per work characteristic will facilitate the interpretation. In addition, the
real situation may be better reflected by the additive scales than by the ‘current status’ or ‘appreciation’
scales alone, because they combine the aspect of appearance (current status) with that of appreciation of
various work characteristics.
Methodological considerations
The study response was 36.3%. Although higher response is desirable, the study population represented
the population under research well as to gender and age. Similar response rates were found in other
research among university employees (e.g. Bradley and Eachus 1995, Winter and Sarros 2002, Kinman
2008). A low response may be an indication that the opinions of the respondents are not completely
representative for those of the study population as a whole. In addition, more employees with high (or low)
perceived workload may have participated in the study, because the study was designed to explore
psychosocial workload. This might have affected the strength of the betas as well. However, the aim was to
make an informed choice regarding the use of response formats by comparing the explained variances. If
selective response had any effect, the effects were in the same direction in all models. Therefore, we
expect no serious impact on the conclusions. For a similar reason, we choose not to correct for possible
confounding in the regression analyses.
It should be noted that, compared to analyses on need for recovery, highest associations were found
between work characteristics measured with the ´appreciation´ response format and job dissatisfaction.
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Both ‘appreciation’ and job dissatisfaction ask for the respondents’ attitude about their work, and higher
correlation between job dissatisfaction and ‘appreciation’ is probably not surprising. However, the values of
the betas in the models with job dissatisfaction as outcome are not so high (> .80 or .90) that they suggest
the measurement of analogous aspects (Field 2002). Nevertheless, the results found for need for recovery
may provide a better answer to the usefulness of ‘appreciation’ above ‘current status’ than the results for
job dissatisfaction. The conclusions were similar: ‘appreciation’ was more strongly associated with need for
recovery than ‘current status’ in eight out of the eleven work characteristics.
The decision how to compute the additive scales was based on the assumption that especially the
appreciation of work characteristics was of importance for work outcomes (Wännström et al. 2008). Other
ways to calculate a summed score are conceivable. The same applies to the response formats used in this
study. ‘Current status’ has been scored on a dichotomous scale (yes or no). The use of more answer
alternatives, for instance varying from ‘always’ to ‘never’ on a 5-point scale, could potentially affect the
results of the analyses. Future research may investigate these variants.
‘Appreciation’ was assessed on a 5-point scale ranging from ‘very dissatisfied’ to ‘very satisfied’.
However, most people tend to score items on satisfaction positively, resulting in skewed distributions. A
skewed distribution of independent factors may affect the association with the outcome measure. In order
to enlarge the spread of the responses, researchers sometimes offer more answer options to score
satisfaction and less answer options to score dissatisfaction, e.g. ‘dissatisfied’, ‘only moderately satisfied’,
‘fairly satisfied’, ‘clearly satisfied’, and ‘very satisfied’ (Hendriks et al. 2001). It is recommendable to
investigate the influence of various additive scales in future research.

Conclusions
When one has to choose a format for the response options in a questionnaire, based on the strength of the
association to our work outcomes (job dissatisfaction and need for recovery) it should be advised to
measure work characteristics by asking for the appreciation of the work characteristic (‘appreciation’),
rather than to measure only its presence or absence (‘current status’). However, in research aimed at
practical purposes (e.g. risk assessment or health surveillance in a particular company or work
organisation), calculating scales combining both formats may offer a good alternative over the usage of the
two scales independently because of convenience of interpretation.
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Abstract
Job dissatisfaction and need for recovery are associated with voluntary turnover, absenteeism, and
diminished health. In the light of encouraging working longer, this study investigated whether the
relationships between various work characteristics and job dissatisfaction and need for recovery are
dependent on age. Cross-sectional questionnaire data from 591 university employees were divided into
four age groups: <36, 36-44, 45-54, and ≥55 years. Multivariate regression analyses were used, including
interaction variables to detect a moderating effect of age group. Limited age group effects were found: only
the association of Feedback with job dissatisfaction and Task variety with need for recovery were
influenced by age group. The salience of specific work characteristics within the age groups varied: for job
dissatisfaction, Task variety (<55) and Changes in tasks (≥55) were most important. For need for recovery,
this applied to Autonomy (<36) and Workload (≥45). To encourage working longer, age-specific measures
could be considered, in addition to individual measures, to respond to individual needs.
Practitioner summary
Demographic changes increase the importance to stimulate working longer. Using questionnaire data, we
investigated the relationship between work characteristics, job dissatisfaction, and need for recovery in
four age groups. Although the moderating effect of age group was rather limited, the salience of specific
work characteristics within the age groups varied.
Keywords: Ageing; Age groups; Job demands-resources model; Job dissatisfaction; Need for recovery;
Work characteristics
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Introduction
Improving labour participation, at all ages, may benefit personal health and life satisfaction (Westerlund et
al. 2005, Robinson et al. 2010). Improving labour participation is also increasingly important to prevent
scarcity among the labour force. Demographics are changing in developed countries all over the world: the
actual size of the work force as well as the proportion of the population at working age are decreasing
(Rogers et al. 2000). This decreasing employee-retiree ratio and the tight labour market will complicate
attracting well-qualified staff and may cause economic problems (Keese et al. 2006). Knowledge about
factors influencing early withdrawal can provide input for stimulating employees to work longer.
Both high job dissatisfaction and need for recovery are associated with multiple forms of withdrawal.
Job dissatisfaction is an affective reaction to a job that results from the appraisal of one’s job experiences
(Oshagbemi 1999). It is generally assumed that job dissatisfaction is associated with intent to leave and
absenteeism (Hellman 1997, Oshagbemi 2003). Need for recovery is a short-term adverse effect of working
day stressors and the person’s inability to cope and recover (Van Amelsfoort et al. 2003). If repeated
insufficient recovery occurs, it may lead to the development of psychosomatic health problems, sickness
absence and voluntary turnover (i.e. employees who deliberately decide to leave the job) in the long-term
(Sluiter 1999, Devereux et al. 2011). Need for recovery thus may be seen as an early sign, an entry point to
prevent prolonged fatigue (Jansen et al. 2002, Kiss et al. 2012). This paper is focussed on work
characteristics influencing job dissatisfaction and need for recovery.
Some research findings support assumptions that employees from various age groups need different
working conditions in order to maintain well-being at work. Moreover, it is generally found that with
advancing age, job dissatisfaction decreases and need for recovery increases (Oshagbemi 2003, Kiss et al.
2008). Ageing is a process that refers to several changes, including changes at biological, psychological and
societal levels (Kooij et al. 2008). With respect to work, employees of different ages differ in work
responsibilities, in the position at work, in work ability, and possibly in their health. In addition, the
differences in knowledge, skills, and growth possibilities may lead to differences in work behaviour and
work motives (Kooij et al. 2011, De Lange et al. 2006). Therefore, differences between workers of different
age groups may also be present concerning the importance of various work characteristics for job
dissatisfaction and need for recovery (Krumm et al. 2012). Given the intention to stimulate employees to
work longer, information on age as a moderator of the relationship between work characteristics and job
dissatisfaction and need for recovery is of high interest to occupational health practice and HRM. This
knowledge may be applied to the everyday support and accompaniment of employees, as well as for
developing interventions that promote longer working lives. Moreover, while personal circumstances or
health are limitedly modifiable, many work characteristics can be tailored to individual needs, if necessary.
Until now, research into age differences concerning work-related antecedents of job dissatisfaction and
need for recovery has been limited, with some exceptions (Kiss et al. 2008, Bos et al. 2009, Zoer et al.
2011).
As a conceptual model to describe and analyse the interrelated determinants of job dissatisfaction and
need for recovery, the Job Demands-Resources (JD-R) model was used (Demerouti et al. 2001). This widely
used and critically examined model attempts to provide insight into the relationship between psychosocial
work characteristics (job demands and job resources) on the one hand and indicators of well-being or
health on the other. Although the model was initially used for explaining burnout, it is equally useful for
explaining other phenomena in the field of stress and wellbeing at work, like job dissatisfaction and need
for recovery (Van Ruysseveldt 2006). The underlying assumption is that high job demands, which require
sustained effort, may exhaust employees’ resources and lead to energy depletion and health problems,
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while job resources buffer the relationship between job demands and well-being or health (Bakker et al.
2005, Demerouti et al. 2001).
The job demands and job resources to be included into the study are depending on the context under
study (Demerouti et al. 2001, Xanthopoulous et al. 2007). In this secondary analysis study, work
characteristics were included that are known to be important for job satisfaction and emotional exhaustion
–which is a concept closely related to need for recovery (Van Veldhoven and Broersen 2003)– of university
employees: role overload, insufficient job feedback, limited opportunities to influence decision-making
(Winter and Sarros 2002, Winter et al. 2000), insufficient reward, work organization, working conditions
and information as aspects of leadership and management (Gillespie et al. 2001, Adriaenssens et al. 2006),
collegial and supervisor support (Neumann and Finaly-Neumann 1991), time demands, and (lack of)
decision latitude (Taris et al. 2001). These characteristics were supplemented with other potentially
harmful work characteristics known to be associated with stress, but whose relationship with job
dissatisfaction or need for recovery among university employees has not been previously established: role
ambiguity (Kinman 2001), and poor career prospects (Kinman 1998). We expect these characteristics will be
associated with job dissatisfaction and/or need for recovery. In this study, the role of age group as a
moderating factor in this relation was examined.
In addition, autonomy and task variety were included because of their importance for coping with
increasing job demands (Kinman 1998, Van Veldhoven and Sluiter 2009). Complexity was included although
academics are supposed to be well able to deal with complexity (Kinman 2001). It seems conceivable that
more mature employees have more complex jobs and that this is more exhausting, possibly leading to a
higher association with need for recovery among the oldest employees. Finally, ‘Changes in tasks’ involves
both work changes and the interference of the management guiding these changes. Older employees may
have passed through many more work changes than younger employees. Management however may focus
on the younger workers because older workers are expected to be more self-reliant and less in need of
support (Vecchio and Boatwright 2002). Changes in tasks may therefore be related to both job
dissatisfaction and need for recovery, but -depending on age group- in varying degrees.
This study first examined whether expected age differences in job dissatisfaction and need for recovery
can be demonstrated in our research population. Second, it sought to find the best explanatory model for
job dissatisfaction and need for recovery. And finally, it investigated whether age group moderated the
relationship between job demands and resources on the one hand and job dissatisfaction and need for
recovery on the other.

Methods
Study population and data collection
All 1629 employees of four departments of a Dutch university were invited to participate in a survey into
psychosocial workload. A reminder was sent after one week and after two weeks. Respondents returned
591 usable questionnaires (response 36.3%). To answer our research questions, demographic
characteristics of the study population were presented in four age groups: <35 years, 35-44 years, 45-54
years, or ≥55 years (Table 1). Remarkably, women constitute the largest group in the youngest age group,
while they are a minority in the oldest age group. Also remarkable is that while Hours according to contract
are equally divided between the age groups, Hours overtime per week seem largest among the two oldest
age groups. Finally, temporary contracts are most common among the youngest employees. Representa-
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tiveness concerning age and sex was verbally confirmed by the applicants of the study, the deans of the
faculties concerned.
Table 1 Demographic characteristics; n (%) #

Sex (women vs men)

< 35 years
(n=142)
84 (59.2%)

35–44 years
(n=153)
75 (49.3%)

45–54 years
(n=188)
79 (45.7%)

55 years
(n=108)
35 (34.0%)

Education level
Non-vocational/
secondary vocational
education

25 (21.9%)

31 (23.5%)

63 (40.2%)

32 (36.7%)

Higher vocational/
university

89 (78.1%)

101 (76.5%%)

94 (59.8%)

55 (63.2%)

76 (55.1%)

58 (37.2%)

56 (30.6%)

37 (34.9%)

Job classification
(faculty vs staff)

Hours according to contract
≤ 16 hours

10 (7.1%)

8 (5.1%)

6 (3.3%)

9 (8.5%)

17-32 hours

50 (35.5%)

62 (40.3%)

81 (44.3%)

41 (38.7%)

33-40 hours

81 (57.4%)

84 (54.5%)

96 (52.5%)

56 (52.8%)

Hours overtime per week
None

30 (21.6%)

32 (21.1%)

49 (27.4%)

28 (26.7%)

1-5 hours

75 (54.0%)

80 (52.6%)

75 (41.9%)

34 (32.4%)

≥ 5 hours

34 (24.5%)

40 (26.3%)

55 (30.7%)

43 (41.0%)

81 (57.9%)

14 (9.2%)

5 (2.8%)

2 (1.9%)

Contract
of employment
(temporary vs
permanent)

Years at the same position
< 1year

17 (13.0%)

7 (4.8%)

3 (1.7%)

1-5 years

89 (67.9%)

46 (31.7%)

50 (27.9%)

15 (14.2%)

6-10 years

24 (18.3%)

49 (33.8%)

49 (27.4%)

18 (17.0%)

11-20 years

1 (0.8%)

38 (26.2%)

38 (21.2%)

30 (28.3%)

> 20 years

---

5 (3.4%)

39 (21.8%)

43 (40.6%)

2

χ
15.68

df
3

P
.001

14.40

3

.002

21.39

3

.000

11.75

9

.228

16.65

6

.011

209.69

3

.000

205.99

12

.000

---

# Due to missing values, the total number of respondents per age group differs per demographic characteristic

Questionnaire
The questionnaire was designed to obtain information about various work characteristics and individual
experiences at work, known to be important for well-being at work. It contained several demographic
variables (see Table 1). To ensure anonymity, respondents were asked to only indicate the age group. The
classification was based on possible major differences in home situation (e.g. none, younger or older
children at home) and works experience (e.g. tenure and expected career progression). Concerning Job
classification, we distinguished between Faculty and Staff. Faculty have scientific jobs related to teaching
and research and Staff stands for a large variety of jobs, supportive to faculty jobs and the organisation of
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the university. The occupations covered by the term "Staff" are generally not physically demanding.
Examples are secretaries, ICT staff, and management. Furthermore, the questionnaire mainly contained
scales from two authoritative and frequently used Dutch questionnaires measuring psychosocial workload
and emotional strain at work (see Table 2). The Questionnaire on the Experience and Evaluation of Work
(QEEW, Dutch abbreviation VBBA) was developed, reviewed and tested by Van Veldhoven and Meijman
(1994, Van Veldhoven 1996). Dhondt and Houtman (1992) tested the psychometric qualities of the NOVAWEBA. This is a questionnaire measuring the well-being at work for analyzing and evaluating jobs in
organizations (Schouteten and Benders 2004).
Work characteristics
All work characteristics used in this study are described below. In Table 2, more detailed information
including number of items, Cronbach´s alphas and overall and age group mean scores are presented.
Cronbach’s alphas were moderate to good in all age groups –ranging from .63 to .96– and comparable to
overall reliability (see Table 2). Job demands included in the study were: Complexity (e.g. Does your work
require your attention for many matters simultaneously), Ambiguity (e.g. Do you know exactly what other
people expect of you in your work?), Changes in tasks (e.g. Do the changes in your tasks cause you
problems?), Workload (e.g. In general, do you have enough time to complete your appointed tasks?),
Responsibility (e.g. Do you often have to take decisions that, when wrong, may have severe or costly
consequences?) and Quality of materials (e.g. Is the material you are working with generally of
poor/insufficient quality?).
The job resources we included were Feedback (e.g. Does your supervisor/colleague inform you about
how well you are doing your work?), Task variety (e.g. Is your work varied?), Work organization (e.g. In
general, is the work well organized in your company?), Autonomy (e.g. Can you decide for yourself how to
conduct your work?), Information (e.g. Do you receive sufficient information to conduct your work
properly?), Colleagues (e.g. Can you count on your colleagues when you encounter difficulties in your
work?), Supervisor (e.g. Can you count on your supervisor when you come across difficulties in your work?),
Voice (e.g. Do you have an influence on the decisions of your team/work group/department?), Pay (e.g. Do
you think you are paid satisfactorily for the work that you do?), Working conditions (e.g. Has your work
been affected by noise?), and Promotion opportunities (e.g. Does your job give the opportunity to be
promoted?).
The questionnaire asked for the respondents’ appreciation of various work characteristics, using a 5point scale (1=’very dissatisfied’, 5=’very satisfied’), because the perception of employees regarding job
characteristics determines the impact of the work on behavioural and affective work outcomes (Rick et al.
2001). Hereinafter, "appreciation of" that precedes the names of the work characteristic is omitted from
the text when this addition is not necessary for a correct interpretation of results. Scale scores were
calculated by averaging the summed scores. A higher score indicates more appreciation.
Outcome measures
Job dissatisfaction and need for recovery originate from the QEEW (Van Veldhoven and Meijman 1994, De
Croon et al. 2002). Job dissatisfaction was assessed using a 9-item dichotomous scale (e.g. I have to
continually overcome my resistance to do my work; I find the thought that I shall have to do this job until I
retire very oppressive) and reached excellent reliability in all four age groups (Cronbach’s alphas between
.82 and .88). The overall reliability (.83) was comparable to other research (De Croon et al. 2002). The scale
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score, calculated by averaging the summed item score, ranged from 0 to 1. A higher score indicates more
job dissatisfaction.
Internal consistency of the 11-item dichotomous need for recovery scale (e.g. I find it difficult to relax at
the end of a working day; By the end of the working day, I feel really worn out.) reached Cronbach’s alphas
of approximately .88 in all four age groups. The overall reliability (.88) was comparable to other research
(Kiss et al. 2008, Jansen et al. 2002). Scale scores were calculated in a similar way as job dissatisfaction and
thus ranged between 0 and 1. Higher scores indicate a higher level of need for recovery.
Statistical analyses
Differences between the age groups regarding demographic characteristics were tested using chi square.
ANOVA was applied to assess differences between the age group mean scores regarding the two outcome
measures and the work characteristics. Multicollinearity did not occur among variables, based on Pearson
correlation coefficients (all [far] below 0.70) (Field 2002). The significance level in this study was set at
p<0.05.
Determinants of job dissatisfaction and need for recovery were examined using a general linear model
using the total population. Moderation effects of age were determined by adding cross-product interaction
terms between Age group and the centralized scores of each work characteristic. A significant interaction
term indicates that the relationship between the particular work characteristic and the outcome is
statistically different between the age groups. The multivariable model for each of the outcome measures
was built in two steps. In the first step, backward elimination was applied for two intermediate models (one
for job demands and one for job resources): after removing all non-significant interaction terms, we
removed all non-significant main effects, while retaining all non-significant main effects with a significant
interaction term (Kleinbaum et al. 1998). In the second step, the two intermediate models were put
together in a final model, including job demands, job resources, interaction terms and control variables.
When any interaction term was maintained at Step 1, age-specific analyses are shown. All analyses were
controlled for Sex and Job classification. Based on literature findings, analyses on need for recovery were
additionally controlled for ‘Hours per week according to contract’ (Sluiter 1999) and ‘Hours overtime per
week’ (Jansen et al. 2003). Data were analysed using SPSS version 17.0 (SPSS Inc., Chicago, IL, USA).
Ethical aspects
Based on Dutch regulations (http://www.ccmo-online.nl/main.asp?pid=10&sid=30&ssid=51), this study
required no ethical approval. The questionnaire did not contain highly personal, embarrassing or intimate
questions. Furthermore, no personal identifier code was available.

Results
Age differences in mean scores
Table 2 depicts the overall mean scores and age specific scores for all variables used. Job dissatisfaction
varied significantly between the age groups. Pairwise comparison tests revealed that the oldest age group
had a significantly lower (i.e. better) score than the youngest age group. Need for recovery was statistically
equal between the age groups. Significant age differences in work characteristics were found for the
appreciation of Workload, Responsibility, Promotion opportunities, Colleagues and Voice (p<0.05), while
differences in appreciation of Pay approached significance (p=0.052). Least favourable scores were found
among the two middle age groups.
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Table 2 Number of items, Cronbach’s alphas and mean scale scores1 (and SE) of the two outcome
variables and all the work characteristics included in the study, and ANOVA tests of differences
between the four age groups
N
items

α

Overall
mean

< 35 years

35-44
years

45-54
years

55
years

F

p

Outcomes#
a

9

.85

0.15 (.01)

.17 (.02)

.16 (.02)

.15 (.02)

.09 (.02)

2.97

.031

a

11

.88

0.34 (.01)

.33 (.03)

.35 (.02)

.32 (.02)

.37 (.03)

0.65

.584

7

.90

3.76 (.03)

3.72 (.05)

3.75 (.05)

3.75 (.05)

3.87 (.06)

1.10

.348

6

.86

3.33 (.03)

3.31 (.07)

3.29 (.07)

3.32 (.06)

3.40 (.09)

0.35

.790

6

.88

3.23 (.03)

3.38 (.07)

3.15 (.06)

3.18 (.06)

3.26 (.08)

2.49

.059

10

.86

3.19 (.03)

3.46 (.06)

3.03 (.05)

3.09 (.05)

3.24 (.07)

12.7

.000

5

.85

3.49 (.03)

3.55 (.06)

3.43 (.05)

3.36 (.05)

3.59 (.07)

3.74

.011

2

.86

3.66 (.04)

3.77 (.08)

3.60 (.08)

3.52 (.08)

3.72 (.10)

1.97

.118

2

.67

3.28 (.04)

3.31 (.08)

3.27 (.08)

3.31 (.07)

3.28 (.10)

0.06

.979

5

.86

4.04 (.03)

4.05 (.07)

4.08 (.06)

3.99 (.06)

4.09 (.08)

0.53

.662

5

.81

3.18 (.03)

3.24 (.07)

3.11 (.06)

3.11 (.06)

3.32 (.09)

1.85

.138

9

.92

4.01 (.03)

4.11 (.06)

4.02 (.06)

3.90 (.06)

4.08 (.08)

2.29

.077

Job dissatisfaction

Need for recovery
Work characteristics*
‘Job demands’
Complexity
Ambiguity

a

a
a

Changes in tasks
Workload

b

Responsibility

c

Quality of materials

a

‘Job resources’
Feedback

b

Task variety

a

Work organization
Autonomy

a

b

Information

b

11

.91

3.30 (.03)

3.44 (.06)

3.22 (.06)

3.26 (.06)

3.29 (.08)

2.49

.060

a

9

.91

4.11 (.03)

4.22 (.06)

4.09 (.06)

4.00 (.06)

4.16 (.07)

2.64

.049

a

11

.95

3.88 (.04)

3.97 (.07)

3.86 (.07)

3.77 (.07)

3.95 (.09)

1.65

.176

6

.85

3.55 (.03)

4.16 (.06)

4.04 (.06)

3.91 (.06)

4.10 (.08)

2.89

.035

3

.85

3.19 (.04)

3.44 (.09)

3.14 (.09)

3.15 (.08)

3.27 (.11)

2.60

.052

5

.83

3.31 (.03)

3.18 (.07)

3.34 (.07)

3.31 (.07)

3.43 (.09)

1.72

.162

2

.86

2.66 (.04)

2.94 (.09)

2.57 (.08)

2.54 (.08)

2.72 (.11)

4.61

.003

Colleagues
Supervisor
Voice
Pay

b

d

Working conditions
Promotion
a
opportunities

e

1

Adjusted for sex and job classification
# Higher scores (range 0-1) indicate more job dissatisfaction or need for recovery, i.e. a worse situation.
* In this study, respondents’ appreciation of each of the work characteristics was asked. Higher scores indicate more appreciation
of that particular work characteristic (range 1-5).
a
b
c
d
(Van Veldhoven and Meijman 1994); (Dhondt and Houtman 1992); (Jetten and Pat 1999); KUN RIE 2003 = the risk assessment
e
questionnaire used in 2003 at the Catholic University of Nijmegen; (Kompier and Marcelissen 1993)

Determinants of job dissatisfaction
Table 3 presents the standardized coefficients for the final model that explains job dissatisfaction. The first
column contains the results of analyses on the total population, which regards our second research aim:
which work characteristics are associated with either job dissatisfaction or need for recovery. From the first
step of our analyses, three demands (Complexity, Ambiguity, Changes in tasks) and four resources
(Feedback, Task variety, Work organization, Promotion opportunities) were derived. Combining the two
intermediate models into one final model led to a reduction of the strength of several associations. Table 3
indicates that more appreciation of Changes in tasks, Task variety and Work organization were significantly
associated with less job dissatisfaction.
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The association of Feedback differed significantly between age groups (p=.012). Only among the oldest
employees (p=.063), more appreciation of Feedback was associated with more job dissatisfaction.
Associations of other work characteristics did not differ significantly between age groups. However, in
comparing the strength of the betas within the age groups, a difference in salience of work characteristics
was noted. Appreciation of Task variety was most strongly associated within the three youngest age
groups, whereas this applied for appreciation of Changes in tasks among those ≥55.
Determinants of need for recovery
From the first step of the analyses two demands (Workload and Ambiguity) and three resources (Task
variety, Autonomy and Work organization) were derived. These work characteristics, the controls and the
interaction term were entered simultaneously into the final model (Table 4). More appreciation of
Workload, Work organization and Autonomy were significantly associated with less need for recovery.
Neither ‘Hours per week’ nor ‘Hours overwork’, Sex or Job classification contributed significantly to the
model.
Only the association of Task variety differed significantly between the age groups, although the
significance of the interaction term disappeared after merging the two intermediate models (p=.065).
Comparison of the strength of the betas of the work characteristics for need for recovery within the age
groups showed differences in the sequence of the importance of the work characteristics for the variation
in need for recovery: appreciation of Autonomy was the most important determinant for need for recovery
in the youngest age group, while appreciation of Workload was important the two oldest age groups.
Moreover, Sex (being male) was most important for need for recovery in the oldest age group.

Discussion
This study was designed to gain insight into the role of age regarding the relation between the appreciation
of various work characteristics and two work outcomes: job dissatisfaction and need for recovery. Based on
results of previous research concerning age differences in work experience, the content of the work, work
behaviour and work motives (De Lange et al. 2006, Kooij et al. 2011), we expected rather pronounced
differences between the age groups in the importance of various work characteristics for job dissatisfaction
and need for recovery. However, only a limited moderating effect of age group on the association between
work characteristics and the work outcomes was found.
Age differences in job dissatisfaction and need for recovery
Our study showed age differences in the mean scores for job dissatisfaction but not for need for recovery.
The ≥55 mean job dissatisfaction score was significantly lower (i.e. favourable) than in the youngest age
group, which has been found elsewhere (Oshagbemi 2003). Older workers might have better suited jobs or
they are better able to adjust their expectations to their possibilities at work.
Some studies have investigated age differences in need for recovery, finding that need for recovery
increases until the age of 55, after which it decreases (Kiss et al. 2008, Mohren et al. 2010). The overall
need for recovery level was corresponding to other research (De Croon et al. 2002, Jansen et al. 2003, Kiss
et al. 2008) but no statistical difference between the age groups was demonstrated. Although working at a
university is perceived as very stressful (Kinman 2008), university employees have relatively high autonomy
(Donders et al. 2003). As autonomy offers more opportunities to recover, it reduces the chance of high
need for recovery (Van Veldhoven and Sluiter 2009, Kiss et al. 2012).
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-.033

.009

.090

.048

.067
.165

-.170

-.111

-.055

-.052

-.114
-.016

.21

2.49

.059

3.46 (.06)

3.03 (.05)

3.09 (.05)

3.24 (.07)

12.7

.000

3.55 (.06)

3.43 (.05)

3.36 (.05)

3.59 (.07)

3.74

.011

3.72 (.10)

1.97

.118

3.27 (.08)

3.28 (.10)

0.06

.979

4.08 (.06)

3.99 (.06)

4.09 (.08)

0.53

.662

3.11 (.06)

3.11 (.06)

3.32 (.09)

1.85

.138

4.02 (.06)

3.90 (.06)

4.08 (.08)

2.29

.077

.052
.090
-.095
-.047

2.49

.060

Colleagues

9

.91

4.11 (.03)

4.22 (.06)

4.09 (.06)

4.00 (.06)

4.16 (.07)

2.64

.049

Supervisor

a

.176

4.16 (.06)

.010

2.94 (.09)

3.77 (.07)

3.95 (.09)

4.04 (.06)

3.91 (.06)

4.10 (.08)

2.89

.035

3.14 (.09)

3.15 (.08)

3.27 (.11)

2.60

.052

3.34 (.07)

3.31 (.07)

3.43 (.09)

1.72

.162

2.54 (.08)

2.72 (.11)

4.61

.003

-.111
-.062

3.86 (.07)

1.65

-.037
.015

-.026

-.062

3.44 (.09)
-.019

-.039

-.063

2.66 (.04)

3.97 (.07)

3.18 (.07)
-.122

.86

3.31 (.03)
.005

2

3.19 (.04)
-.004

.83

3.55 (.03)

-.045

5

.85

3.88 (.04)

.002

3

-.064

e

Promotion
a
opportunities
1

.85

B

Working conditions

6

.95

-.013

Pay

d

95% CI

Voice

11

1

b

.036
.091

3.29 (.08)

.046

3.26 (.06)

.024

3.22 (.06)

.049

3.44 (.06)

.056

3.30 (.03)
.048

.91
.038

11

a

< 36 years
(N=114)

Information

.19

-.022
.021

.017
-.057

4.11 (.06)

-.079

4.01 (.03)

4.05 (.07)
-.020

3.18 (.03)

3.60 (.08)

-.164

.92

4.04 (.03)

3.31 (.07)

-.045

.81

.021
.020

-.037

-.007

3.24 (.07)

.86

-.002

3.31 (.08)

3.28 (.04)

3.52 (.08)

-.088

-.027

3.77 (.08)

-.107

-.084

-.054

.001

.009

.86
.67

3.66 (.04)

3.38 (.07)

-.067

9

3.49 (.03)

3.31 (.07)

.052

5

.85

3.72 (.05)

-.045

5

3.19 (.03)

.003

2

.86

.097
.085

3.26 (.08)

3.23 (.03)

-.055
-.046

3.18 (.06)

.88

.001

3.15 (.06)

6

3.33 (.03)

-.074

.790

.86

3.76 (.03)

.035

0.35

6

.90

-.049

3.40 (.09)

-.043

3.32 (.06)

-.125

3.29 (.07)

-.008

.348

-.100

1.10

.054

3.87 (.06)

7

-.052

3.75 (.05)

.36

-.023
.075

-.002

.017

-.051

-.102

As we used standardized scores (Z-scores), B can be interpreted as standardized B (Betas), which facilitates the comparison between the associations within the age groups.
Bold figures indicate significant association at p ≤. 05
Underlined figures are significantly associated at p ≤. 10

.086
-.073
.007

.28

.043
-.052

3.75 (.05)

.048

.584

-.030

0.65

2

b

.134

.37 (.03)

.006

a

-.004

.32 (.02)

.024

.35 (.02)

-.064

.33 (.03)

-.020

0.34 (.01)

-.087

Autonomy

b

.88

-.041

Work organization

11

.028

Task variety

a

.031

-.040

b

2.97

-.006

Feedback

36-44 years
(N=144)

Quality of materials
‘Job resources’

.09 (.02)

5
a

p

.15 (.02)

.059

Responsibility

F

.16 (.02)

10

c

55
years

45-54
years

.17 (.02)

95% CI

b

35-44
years

0.15 (.01)

-.016

Changes in tasks

a

1

Ambiguity

a

a

< 35 years

.85

B

Complexity

1

‘Job demands’

45-54 years
(N=144)

Need for recovery
Work characteristics*

Overall
mean

9

95% CI

a

.022

a

α

-.005

B

Job dissatisfaction

B

Table 3 Associations of the appreciation of various work characteristics with job dissatisfaction. Standardized regression coefficients (betas).

Outcomes#

Workload

1

N
items

.065

95% CI

≥ 55 years
(N=74)

Table 2 Number of items, Cronbach’s alphas and mean scale scores 1 (and SE) of the two outcome
variables and all the work characteristics included in the study, and ANOVA tests of differences
between the four age groups

2.57 (.08)

.28

P=.012

-.009
-.123
-.066

.035
.016
-.013
-.033

-.061
-.082

.029
.059
-.048
-.014
-.009
.023

.005
-.033
-.014

.000
-.046
-.023

-.060
-.103
-.082

-.001
-.049
-.025

.009
-.045
-.018

.019
-.021
-.001

.039
-.038

95% CI

1

B

.001

Results

Total population
(N=460)

Adjus ted for sex and job classifi cati on
# Hi gher s cores (range 0-1) indi ca te more job dissatisfa ction or need for recovery, i .e. a worse situa tion.
* In this s tudy, respondents ’ apprecia tion of ea ch of the work cha racteris ti cs was asked. Hi gher s cores indi ca te more appreciation
of tha t pa rti cula r work cha ra cteristi c (range 1-5).
a
(Van Veldhoven and Mei jman 1994); b (Dhondt and Houtman 1992); c (Jetten and Pa t 1999); d KUN RIE 2003 = the risk assessment
questionnai re used in 2003 a t the Ca tholic Uni versi ty of Ni jmegen; e (Kompier and Ma rcelissen 1993)
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1

Adj.R

2

Age group*feedback

- ≥55 years vs. <36 years

- 44-36 years vs. <36 years
- 54-45 years vs. <36 years

Age group

Promotion opportunities
Job classification
(scientific vs. non-scientific)
Sex (men vs. women)

Work organization

Task variety

Changes in tasks

Ambiguity

Complexity

Feedback

Independent variables

Age differences in mean scores
Table 2 depicts the overall mean scores and age specific scores for all variables used. J ob dissatisfaction
varied significantly between the age groups. Pairwise comparison tests revealed that the oldest age group
had a significantly lower (i.e. better) score than the youngest age group. Need for recovery was statistically
equal between the age groups. Significant age differences in work characteristics were found for the
appreciation of Workload, Responsibility, Promotion opportunities, Colleagues and Voice (p<0.05), while
differences in appreciation of Pay approached significance (p=0.052). Least favourable scores were found
among the two middle age groups.
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.11

.135

.047

.16

-.030
.110
-.178

.21

-.034
.170

As we used standardized scores (Z-scores), B can be interpreted as standardized B (Betas), which facilitates the comparison between the associations within the age groups
Bold figures indicate significant association at p ≤. 05
Underlined figures are significantly associated at p ≤

-.194

-.284
-.119
.110
-.104
.003

-.430
-.178
.443
-.079
.182
.058

.081

.074

.094
.364
-.249
.043
-.077
.203
.144
.085
-.136
-.121
.004
-.018
.172
.061

.014
-.153
-.070
.026
-.099
-.037
.050

.027
-.173
-.073
-.012
-.141
-.076
.008

-.004
-.171
-.087
-.028
-.155
-.091
.014

.204
-.031
.087
.053
-.066
-.007
.027

.163
-.031
.066
.124
.003
.063
.028

95% CI

1

B
95% CI

1

B

≥ 55 years
(N=74)
45-54 years
(N=150)

Table 4 Associations of the appreciation of various work characteristics with need for recovery. Standardized regression coefficients (betas).

Determinants of job dissatisfaction
Table 3 presents the standardized coefficients for the final model that explains job dissatisfaction. The first
column contains the results of analyses on the total population, which regards our second research aim:
which work characteristics are associated with either job dissatisfaction or need for recovery. From the first
step of our analyses, three demands (Complexity, Ambiguity, Changes in tasks) and four resources
(Feedback, Task variety, Work organization, Promotion opportunities) were derived. Combining the two
intermediate models into one final model led to a reduction of the strength of several associations. Table 3
indicates that more appreciation of Changes in tasks, Task variety and Work organization were significantly
associated with less job dissatisfaction.
The association of Feedback differed significantly between age groups (p=.012). Only among the oldest
employees (p=.063), more appreciation of Feedback was associated with more job dissatisfaction.
Associations of other work characteristics did not differ significantly between age groups. However, in
comparing the strength of the betas within the age groups, a difference in salience of work characteristics
was noted. Appreciation of Task variety was most strongly associated within the three youngest age
groups, whereas this applied for appreciation of Changes in tasks among those ≥55.

-.097

-.158

.060

.25

.037

-.039
.212

-.215

-.023

.17

.120

P=.065

-.056

-.108
-.129

.017
-.121

.040
.019

-.078

.095
.056

-.161
.170
-.352
-.091
.049
-.186

-.062

-.379

-.081
-.155
.045
-.047
.131
.182
-.116
-.048
.007
.067
.063
.087
-.066
-.026

-.084
-.017
-.013
-.147
-.080
-.018
-.084

-.118
-.055
.042
-.093
-.026
-.016
-.084

-.105
-.046
.051
-.106
-.027
-.029
-.095

-.097
-.035
.032
-.111
-.040

-.101
-.036
.121
-.003
.059
.104

.018
-.050

Discussion

-.006

95% CI

1

B
95% CI

1

B
95% CI

Total population
(N=480)

< 36 years
(N=116)

36-44 years
(N=140)

Determinants of need for recovery
From the first step of the analyses two demands (Workload and Ambiguity) and three resources (Task
variety, Autonomy and Work organization) were derived. These work characteristics, the controls and the
interaction term were entered simultaneously into the final model (Table 4). More appreciation of
Workload, Work organization and Autonomy were significantly associated with less need for recovery.
Neither ‘Hours per week’ nor ‘Hours overwork’, Sex or Job classification contributed significantly to the
model.
Only the association of Task variety differed significantly between the age groups, although the
significance of the interaction term disappeared after merging the two intermediate models (p=.065).
Comparison of the strength of the betas of the work characteristics for need for recovery within the age
groups showed differences in the sequence of the importance of the work characteristi cs for the variation
in need for recovery: appreciation of Autonomy was the most important determinant for need for recovery
in the youngest age group, while appreciation of Workload was important the two oldest age groups.
Moreover, Sex (being male) was most important for need for recovery in the oldest age group.

1

Adj.R

2

Age group*Task variety

.032
- ≥55 years vs. < 36 years

-.034
-.055

-.052

- none to 4 hours
Age group
- 44-36 vs. < 36 years
- 54-45 vs. < 36 years

Hours overwork (>5 is ref)

-.003
- 17 to 32 hours

-.051

Autonomy
Job classification
(scientific vs. non-scientific)
Sex (men vs. women)

-.068

-.050
Work organization

- 0 to 16 hours

-.062
Workload

Hours per week (33-40 is ref)

-.016
Ambiguity

-.001
.030

.049
Task variety

Independent variables

B

1

This study was designed to gain insight into the role of age regarding the relation between the appreciation
of various work characteristics and two work outcomes: job dissatisfaction and need for recovery. Based on
results of previous research concerning age differences in work experience, the content of the work, work
behaviour and work motives (De Lange et al. 2006, Kooij et al. 2011), we expected rather pronounced
differences between the age groups in the importance of various work characteristics for job dissatisfaction
and need for recovery. However, only a limited moderating effect of age group on the association between
work characteristics and the work outcomes was found.
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Work characteristics associated with job dissatisfaction
In the final analyses, three independent variables were significantly associated with job dissatisfaction. Job
dissatisfaction was mainly associated with job resources, especially appreciation of Task variety. The latter
finding supports other research (Brown et al. 2001, Roelen et al. 2008). More task variety generates more
opportunities for creativity to enhance meaningfulness and satisfaction with work (Brown et al. 2001). The
two other significantly associated work characteristics were Changes in tasks and Work organization. This
confirms the results of two qualitative studies among university employees, in which organizational and
policy issues were found to be very important to employees´ job dissatisfaction in universities
(Adriaenssens et al. 2006), and which showed that dissatisfaction with leadership and management is a
major source of stress among university employees (Gillespie et al. 2001). These findings may reflect a
reduced preference for structuring (Vecchio and Boatwright 2002) and an increased preference for
autonomy (Burke and Ng 2006) among employees with higher education.
Both Workload and Voice did not remain in the model, although expected (Winter et al. 2000, Gillespie
et al. 2001). The lack of an association between appreciation of Workload and job dissatisfaction may be
caused by the rather large proportion of employees working overtime (see Table 1). By working hours
beyond the employment contract, employees may maintain an acceptable workload while meeting
deadlines and targets (Kinman and Jones 2003). Voice might have been eliminated from the model due to
acceptable mean scores on appreciation of Voice (Table 2).
Work characteristics associated with need for recovery
More appreciation of Workload, Autonomy, and Work organization were all significantly associated with
less need for recovery (Table 4). Appreciation of Workload was the most important determinant of need for
recovery, which was also found elsewhere (Sluiter et al. 2001, Van Veldhoven and Broersen 2003). As need
for recovery is a measure of short-term fatigue (Van Veldhoven and Broersen 2003), this relationship is
understandable: an unpleasant workload is expected to generate fatigue. The significant association of
Work organization with need for recovery may be explained by the fact that a poor organization of the
work implies more effort to fulfil tasks. The significant negative association between Autonomy and need
for recovery is in line with other research (Sluiter et al. 2003), although it is not demonstrated among all
professions (Sluiter et al. 2001, De Croon et al. 2004). Autonomy may contribute directly to sufficient
recovery opportunities (Van Veldhoven and Sluiter 2009, Kiss et al. 2012) and indirectly to the extent to
which job demands are perceived as stressful (De Croon et al. 2004).
We expected support from Colleagues and the Supervisor to be associated with need for recovery
(Neumann and Finaly-Neumann 1991), but these work characteristics did not remain in the model. Given
the fairly good mean scores for support from both colleagues and supervisor (Table 2) and the limited study
size per age group, it is possible that the associations do not emerge for statistical reasons. In addition,
contrary to expectations, Hours overwork and Hours per week were not associated, either. This finding fits
with the high work time control among university employees, which enables them to balance their effort
and recovery sufficiently, so that the negative effects of Hours of work remain limited (Beckers et al. 2008,
Kiss et al. 2008, Van Veldhoven and Sluiter 2009).
Age group as a moderating factor
The main purpose of this study was to gain insight into the role of age as a moderator of the relationship
between work characteristics and well-being at work. The association of appreciation of Feedback with job
dissatisfaction and the appreciation of Task variety with need for recovery were moderated by age group,
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although the significance of the interaction term Task variety*age group was lost in the final model (p =
.065).
More appreciation of Feedback was nearly significantly associated with more job dissatisfaction among
the oldest age group (B=.065; p=.063). This relationship is counterintuitive and opposite to the findings of
Winter and Sarros (2002) among university employees. Dissatisfied employees in our study possibly had
more contact with significant others, like their supervisor or colleagues, which may have led to sufficient
feedback but not to higher job satisfaction. However, our study is cross-sectional and may therefore be
susceptible to reverse causality. Need for recovery was positively associated with appreciation of Task
variety among those 45-54 (B=.063, p=<0.05). The direction of the association is remarkable, since Task
variety is often assumed to be a resource. However, similar results were found elsewhere. Highly educated
employees, who often have higher positions, may be confronted with higher expectations at work, leading
to insufficient time to "wind down" during work (Michailidis and Georgiou 2005). Having various tasks is
apparently seen as a positive aspect of work—as was also demonstrated by our analysis on job
dissatisfaction—but also a characteristic that increases work requirements (Demerouti et al. 2000). It
should be concluded that among our sample of university employees, age seems to have only a limited
moderating effect on the relationship between work characteristics and job dissatisfaction and need for
recovery. Perhaps this lack of differences is related to the great similarity between the employees in work
orientation (mostly intrinsic); a personal trait that seems to be associated with work outcomes (Demerouti
et al. 2012).
Others have examined differences in the strength of the betas within age groups (Bos et al. 2009, Zoer
et al. 2011). Regarded in this way, a variation is revealed in the salience of the various work characteristics
for job dissatisfaction and need for recovery within age groups. Concerning job dissatisfaction, compared to
all other characteristics in the model, appreciation of Task variety was the most important work
characteristic among employees under 55 years, while appreciation of Changes in tasks was most
important for those ≥55. The latter may suggest agreement with the stereotype that managers have about
older employees being reluctant to changes (Henkens 2005).
For need for recovery, the most important work characteristic among the youngest age group was
Autonomy, while Workload had the strongest association among the two oldest age groups. Given the
position of the youngest workers within the organization, it is likely that they have (or perceive) less
autonomy than their older colleagues, although the appreciation of Autonomy was statistically similar
between the age groups. Our results do not correspond to those of Zoer et al. (2011), who found high
general workload to be associated with need for recovery in all four age groups, with the highest
association among the youngest age group.
It should be stressed that this way of looking at the results provides insight into the importance of the
work factors within the distinguished age groups in our study, but because none of the interaction effects
with age were significant, it is not allowed to conclude that age differences occur.
Methodological considerations
Besides calendar age, there are other operationalizations of ageing that are conceivable and that might
affect the associations under study, such as tenure, career stage, and generational aspects. Given the
recent interest in stimulating employees to work longer, we have chosen to investigate the influence of
calendar age. However, in future research, it may be interesting to investigate the moderating role of job
tenure, for example. More job dissatisfaction or need for recovery with longer tenure would illustrate the
importance of changing jobs to maintain employability. In addition, we only included work-related
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characteristics. Although knowledge on the association between work-related aspects and job
dissatisfaction and need for recovery is valuable because of the possibility to intervene when necessary,
aspects of work-home interference, the private life, or (mental) health may be important for job
dissatisfaction or need for recovery as well (Grandey et al. 2005, Demerouti et al. 2007).
Until recently in the Netherlands, it was easier to leave on early retirement or to receive a disability
pension than today. Dissatisfied employees and older employees in poor health may already have left the
university, which may have levelled the results to some degree. Repetition of this study in a few years may
provide more pronounced differences in determinants and mean scores between the age groups. In
addition, measures that have already been taken to cope with the requirements at work may also have had
a levelling effect. Future research should include such measures, like reducing the number of hours per
week and (voluntary) demotion.
Owing to the cross-sectional design of our study, we could not establish causality. Longitudinal designs
are desired to strengthen our results.
The response in this study was 36.3%. Although this is comparable to other studies among university
employees (e.g. Winter and Sarros 2002, Kinman 2008), a higher response rate would be desirable in order
to reduce the risk of selection bias. There are indications that selection on important variables is limited.
Comparison with other research on job dissatisfaction and need for recovery showed corresponding mean
scores (De Croon et al. 2002, Jansen et al. 2003, Kiss et al. 2008, Verdonk et al. 2010). This may indicate
that not predominantly dissatisfied or exhausted employees have participated.
This study is based on respondents’ appreciation of various work characteristics because of the added
value of the subjective experience of work in evaluating similar subjective outcomes of the work (Rick et al.
2001). Both our dependent and independent variables were thus perceptual in nature, and common
method variance may be present (Chang et al. 2010). However, Scarpello and Campbell (1983)
demonstrated that overall job satisfaction and facet measures of job satisfaction (i.e. satisfaction with
various aspects of a job) are conceptually different. Moreover, common method bias is minimized by
anonymously collecting data which limits social desirability bias (Woszczynski and Whitman 2004) and by
applying multivariate regression analyses (Siemsen et al. 2010).
Concluding remarks
The study revealed that age differences among university employees are present in job dissatisfaction but other than expected- not in need for recovery. Older workers in our research population were less
dissatisfied with their job than younger workers. The most important aspects for job dissatisfaction that
were found in all age groups were appreciation of Task variety, Changes in tasks and Work organization.
Need for recovery was significantly associated with appreciation of Workload, Autonomy, and Work
organization in all age groups. Moreover, it was found that age moderated the relationships between the
appreciation of various work characteristics and job dissatisfaction and need for recovery, although to a
limited extent. Only the associations of Feedback with job dissatisfaction and of Task variety with need for
recovery were dependent on age group. However, the salience of specific work characteristics for job
dissatisfaction or need for recovery within each of the age groups varied.
Professionals that are responsible for managing employees may benefit from this knowledge in
encouraging longer working: the impact of specific work characteristics on job dissatisfaction or need for
recovery may differ between the age groups, although statistical evidence is weak. Also, it must be noted
that the results are based on averages. Individual differences are present and should be considered when
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managing people in order to respond adequately to the personal situation and work perception of
individual employees.
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Abstract
Objectives:
To investigate differences in associations between sick leave and aspects of health, psychosocial workload,
family life and work-family interference between four age groups (<36; 36–45; 46–55 and 55+ years).
Design:
A cross-sectional study; a questionnaire was sent to the home addresses of all employees of a university.
Setting:
A Dutch university.
Participants:
1843 employees returned the questionnaire (net response: 49.1%). The age distribution was as follows:
<36: 32%; 36–45:26%; 46–55:27% and 55+:12%
Primary outcomes:
Frequent sick leave (FSL, ≥3 times in last 12 months) and prolonged sick leave (PSL, >2 weeks in total in last
12 months). Differences between the age groups in independent variables and outcomes were
investigated. Logistic regression analysis was used to calculate associations between various variables and
the sick leave outcomes. Interaction terms were included to detect differences between the age groups.
Results:
Age differences were found for many work- and family-related characteristics, but not in the mean scores
for health-related aspects. Presence of chronic disease was reported more frequently with increasing age.
The 55+ had almost 2 times less chance of FSL, but 1.6 times more chance of PSL than the <36. Age
moderates the associations between career opportunities, partner’s contribution in domestic tasks and
gender, and FSL. Job security and pay, support from supervisor, challenging work and being breadwinner
have different associations with PSL. However, life events in private lives and perceived health complaints
are important in all age groups. FSL and PSL have some determinants in common, but there are differences
between the outcomes as well.
Conclusions:
Age should be treated as a variable of interest instead of a control variable. Employers and occupational
physicians need to be aware that each phase in life has specific difficulties that can lead to frequent and
prolonged sick leave.
Key words: Sick leave; Age; Psychosocial workload; Chronic disease; Life events
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Article summary
Article Focus
This article focuses on both the differences in work-related characteristics, family-related
characteristics, work-family interference, health-related characteristics and frequent and prolonged
sick leave between four age groups and their associations with two sick leave outcomes.
Key messages
Older workers report more often prolonged sick leave and presence of chronic disease but less
frequent sick leave than younger workers. However, they have equally high scores on fatigue,
emotional exhaustion and perceived health complaints and several psychosocial work characteristics.
Age is important to take into consideration when investigating the associations between psychosocial
workload, family-related characteristics and frequent and prolonged sick leave.
Strengths and limitations of this study
Knowledge on age differences in the relationship between psychosocial workload, family, health and
sick leave is scarce. The results from our cross-sectional study may help managers and occupational
physicians in supporting employees.
Our population involved mainly knowledge workers, a rapidly growing occupational group in many
modern economies.
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Introduction
Sick leave is a substantial economic burden in societies where employees receive sick leave benefits (Voss
et al. 2004, Taimela et al. 2007). In the light of the upcoming shortage of work force due to demographic
changes (Kinsella and Phillips 2005, Keese et al. 2006, De Lange et al. 2010), it has become increasingly
important to reduce sickness absence. Sick leave is associated with many factors. Psychosocial workload
like increased job demands, low job control and low support has shown to be associated with diminished
health and absence (North et al. 1996, Head et al. 2006, Ishizaki et al. 2006). Family-related factors like
marital status and children at home are either controlled for (and associations aren’t made visible), or
inconsistent results are found (Allebeck and Mastekaasa 2004, Jansen et al. 2006). In addition, having
difficulties with combining the demands at work and in family life, possibly resulting in work-family conflict,
is related to ill health and sick leave (Clays et al. 2009, Roskes et al. 2005). To understand the factors
affecting sick leave, it is important to take all these domains simultaneously into account.
Due to the tight labour market, it is important to keep employees of all ages well-motivated and healthy
on the job. Although some studies included factors from various domains to explain sick leave (Voss et al.
2004), to date, it is unclear whether there are differences between age groups in the relationships between
psychosocial workload, family-related factors, and health and sick leave. Since dissimilarities between
workers from different age groups are present, it is quite possible that determinants of sick leave vary
between different age groups. For example, the presence of chronic disease is associated with increased
sick leave (Taimela et al. 2007) and is more prevalent in older people (De Klerk 2000). Perhaps the presence
of a chronic disease is an important determinant for sick leave only in older employees. Work-family
balance is experienced differently between age groups (Matthews et al. 2010), and is found to be
associated with sick leave (Jansen et al. 2006). Therefore, work-family interference or characteristics
pertaining to domestic tasks and childcare might be more strongly associated with sick leave in younger
employees.
The aim of this study is to explore age differences in determinants of sick leave as this provides insight
into the desirability of age-related support and interventions to reduce sick leave. Although most research
on sick leave is focused on either frequent (ie, the number of sick leave spells during one year; FSL) or
prolonged sick leave (ie, sick leave with a duration longer than, eg, two weeks in total in one year; PSL), this
paper focuses on both frequent and prolonged sick leave for several reasons. First, both sudden and longterm replacements of employees are expensive and difficult to achieve. Second, determinants of the two
sick leave measures may differ (Beemsterboer et al. 2008, Dekkers-Sanchez et al. 2008). Moreover, FSL may
have to do with motivational aspects or unwillingness to work, whereas sick leave duration can be
considered as an indicator of involuntary absenteeism (inability to work) (Derycke et al. 2012). Finally, age
differences are seen in both FSL and PSL (De Zwart et al. 1999, Wynne-Jones et al. 2009).
The research questions addressed in this article are (1) what are the differences in work-related
characteristics, family-related characteristics, work-family interference and health-related characteristics
between age groups? (2) Do FSL and PSL differ between age groups? (3) Does age moderate the
associations between various characteristics and the two sick leave outcomes?
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Methods
Population
A questionnaire was mailed to the home addresses of 3881 employees at a Dutch university. Both the
University Board and Works Council approved this study. No ethical approval was required. By means of an
accompanying booklet, the employees were informed about the objectives of the study and the
confidential handling of their responses. A reminder was sent after 3 weeks. A total of 1843 returned
questionnaires proved usable, which means a (net) response of 49.1%.
Questionnaire
The aim of the questionnaire was to obtain information about psychosocial workload, family-related
characteristics and work-family interference in order to explain sick leave. The construction was based on
existing questionnaires previously used in scientific research (Donders 2005), as well as on practice-based
information from professionals (Boot et al. 2009).
Demographic characteristics
Age was divided into four categories: <36 years, 36-45 years, 46-55 years and 55+ years. Employment
category was categorized as: lower-educated non-scientific personnel (low NSP; eg, secretary, lower
technician, catering), higher-educated non-scientific personnel (level of education is college or university
degree; high NSP; eg, librarians, policy, HRM, managers) or scientific personnel (SP; eg, PhD students,
lectures, researchers) (Donders et al. 2003). Employment category and sex were chiefly used as control
variables (Table 1).
Health characteristics
Fatigue was assessed with the Shortened Fatigue Questionnaire (Alberts et al. 1997). Emotional exhaustion
was measured with the Dutch version of the Maslach Burnout Inventory (De Jonge et al. 2000). Perceived
health complaints were measured with the VOEG-13 (Dirken 1969, Geurts et al. 1999). The presence of
chronic disease was coded as no (0) or yes (1) (Roskes et al. 2005).
Work-related characteristics
Validated Dutch questionnaires using 4-point or 5-point Likert-type scales were used to assess negative and
positive work-related characteristics, that is, job demands and job resources (see table 2) (Donders 2005).
Item responses were averaged for each scale. The internal consistency of the scales was moderate to good:
Cronbach's of <0.70 was only found for unpleasant treatment, job security and pay, work variety and
career opportunities.
A work-related life event, coded as no (0) or yes (1), meant that the respondent reported the experience
of an emotional event within the work situation (eg conflicts with colleagues or superior, reorganization,
changing of jobs) (Donders 2005). Hours worked weekly was included as control variable. It represents the
total number of hours worked, including overtime and hours worked in other jobs (Donders 2005).
Family-related characteristics
The following family-related characteristics were assessed (Donders 2005), classified in five areas: Family
composition (being married/cohabiting, children living at home), partner’s work characteristics (partner has
a job, partner working overtime and/or in shifts, being the breadwinner), quality of relation with family
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Table 1 Distribution of nominal variables (demographic, family-related characteristics and work-related
characteristics; numbers and percentages) over the four age groups with results from 2 tests*
<36 years
(n=584)

36-45 years
(n=487)

46-55 years
(n=492)

Sex
†
Male
237 (39.8)
257 (52.0)
288 (57.8)
Female
358 (60.2)
237 (48.0)
210 (42.2)
Presence of chronic disease
†
No
478 (82.1)
372 (77.7)
340 (70.5)
Yes
104 (17.9)
107 (22.3)
142 (29.5)
Employment category
Lower educated non-scientific
118 (19.9)
128 (25.9)
164 (32.9)
†
personnel
Higher-educated non-scientific
138 (23.3)
156 (31.6)
155 (31.1)
personnel
Scientific personnel
336 (56.8)
210 (42.5)
179 (35.8)
Hours worked weekly
†
<25
79 (13.3)
99 (20.2)
62 (12.6)
25-40
326 (55.0)
245 (50.0)
257 (52.0)
>40
188 (31.7)
146 (29.8)
175 (35.4)
Type of contract
Permanent
206 (34.7)
366 (74.2)
440 (88.2)
Temporary
387 (65.3)
127 (25.8)
59 (11.8)
Married/cohabiting
No
261 (43.9)
101 (20.4)
85 (17.0)
Yes
334 (56.1)
393 (79.6)
414 (83.0)
Having children at home
No
480 (80.7)
171 (34.6)
254 (50.9)
Yes
115 (19.3)
323 (65.4)
245 (49.1)
Partner's contribution to
domestic tasks
No partner or partner is doing
518 (87.1)
338 (68.4)
292 (58.5)
†
(much) less or the same
Partner is doing more
77 (12.9)
156 (31.6)
207 (41.5)
Breadwinning
†
Partner is breadwinner
149 (25.1)
148 (30.0)
119 (24.0)
About the same
100 (16.9)
54 (10.9)
42 (8.5)
Respondent is breadwinner
344 (58.0)
292 (59.1)
335 (67.5)
Life event in private life
†
No
308 (53.5)
304 (63.6)
316 (67.2)
Yes
268 (46.5)
174 (36.4)
154 (32.8)
Work-related life event
†
No
514 (89.2)
440 (92.1)
433 (92.1)
Yes
62 (10.8)
38 (7.9)
37 (7.9)
Conflict with superiors
†
No
392 (65.9)
278 (56.3)
274 (54.9)
Yes
203 (34.1)
216 (43.7)
225 (45.1)
Conflict with colleagues
†
No
404 (37.9)
269 (54.5)
269 (53.9)
Yes
191 (32.1)
225 (45.5)
230 (46.1)
*
: due to missing data the number of respondents differs per characteristic.
†
: reference group for that variable in the logistic regression analysis
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+

55 years
(n=216)

2

df

p Value

99.5

3

<0.001

38.4

3

<0.001

57.7

6

<0.001

22.2

6

0.001

482.3

3

<0.001

149.2

3

<0.001

295.5

3

<0.001

199.4

3

<0.001

99.3

6

<0.001

30.2

3

<0.001

4.8

3

0.19

18.4

3

<0.001

29.1

3

<0.001

170 (77.6)
49 (22.4)
137 (63.4)
73 (36.6)
72 (32.9)
57 (25.8)
92 (41.6)
27 (12.2)
104 (47.1)
90 (41.6)
214 (96.0)
9 (4.0)
27 (12.1)
196 (87.9)
180 (80.7)
43 (19.3)

90 (40.4)
135 (59.6)
15 (6.8)
6 (2.7)
200 (90.5)
154 (70.3)
65 (29.7)
204 (93.2)
15 (6.8)
143 (64.1)
80 (35.9)
133 (59.6)
90 (40.4)

Age differences in the associations between sick leave and aspects of health, psychosocial workload and family life: a
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members (relationship with the partner, frequency of conflict/disagreement with the partner, relationship
with children, frequency of conflict/disagreement with children, support from the partner, support from
children), help in domestic and child-rearing tasks (partner’s contribution to domestic tasks, partner’s
contribution to child rearing, childcare arrangements, need for more childcare, having a domestic help), and
characteristics representing more burden (family care inside one’s own home, family care outside one’s
own home, taking work home, burden of commuting, time pressure outside work, a life event in private life).
Many family related characteristics were not associated with either FSL or PSL and are not further
described (data available on request). Details about family composition and the significantly associated
characteristics are presented in Table 1.
Work-family interference
Work-family interference was assessed with the 18-item scale developed by Carlson et al (2000). Each of
the three forms of conflict (time-based, strain-based and behaviour-based) has two directions: work
interfering with family (W FI) and family interfering with work (F WI). Responses could range from
strongly disagree (1) to strongly agree (5). Item responses are averaged for each subscale, with higher
scores indicating more WFI. The Cronbach’s

indicated good internal consistency.

Sick leave
Sick leave was based on the question ‘Have you ever taken sick leave because of health problems in the
past 12 months?’ (yes or no) (Roskes et al. 2005). Open questions were posed with regard to the frequency
and duration (in weeks) during the past 12 months. Frequent sick leave (FSL) was defined as three or more
episodes of sick leave during the past 12 months, regardless of duration. Prolonged sick leave (PSL) was
defined as more than two weeks of sick leave during the past 12 months (sum of the duration of all
episodes of sick leave).
Analyses
All analyses were done using SPSS 16.0. Differences between the age groups in the independent variables
were investigated using 2 tests or GLM (with correction for sex, employment category, working
hours/week and presence of chronic disease), followed by post hoc tests using Tukey. Significance level for
these tests was set at 0.001 to detect the most relevant differences. After this, work-related characteristics,
health-related characteristics and the WFI scales were dichotomised at the 50th percentile into low and high
scores.
Age differences in FSL and PSL were investigated using logistic regression analysis with <36 years as
reference category. The analyses were controlled for sex, employment category and hours worked weekly
(Roskes et al. 2005, Wynne-Jones et al. 2009). To gain more insight into the impact of chronic disease on
sick leave, the analyses were additionally controlled for this factor.
Logistic regression analyses were applied to calculate the associations between the independent variables
and FSL and PSL. Independent variables were divided over several blocks: 1) health characteristics; 2) job
demands; 3) job resources; 4) family composition; 5) partner’s work characteristics; 6) quality of relation
with family members; 7) help in domestic and child-rearing tasks; 8) characteristics representing more
burden; 9) Work-family interference. In the first step, for each of these nine blocks, a hierarchical backward
elimination procedure was applied (Kleinbaum 1994). To explore the moderating role of age, interaction
terms were included: a significant interaction term indicates that age-related differences in the relation
between that independent variable and the outcome exist. Non-significant interaction terms were
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Table 2 Mean scores and SE of work-related characteristics, health and work-family interference (number
of items per scale; range), corrected for sex, employment category, hours worked weekly and
presence of chronic disease

Work characteristics
(n items, range)

+

<36 years

36-45 years

46-55 years

55 years

(n=577)

(n=475)

(n=475)

(n=211)

Mean (SE)

Mean

(SE)

Mean

(SE)

Mean

(SE)

F

p Value

Unpleasant treatment (6, 1-4)

1.08

.01

1.06 .01

1.06 .01

1.08 .02

.45

.714

Role conflict (5, 1-4)

1.68

.03

1.70 .02

1.70 .02

1.58 .04

2.60

.051

Work pressure (8, 1-5)

2.85

.04

3.18 .04

3.16 .04

3.13 .06

13.11

<.001

Role ambiguity (5; 1-4)

2.11

.04

2.06 .03

1.96 .03

1.90 .05

5.38

.001

Physical workload (3; 1-4)

1.71

.03

1.58 .03

1.60 .03

1.55 .05

3.57

.014

Job security and pay (2; 1-5)

2.90

.06

3.20 .05

3.38 .05

3.71 .09

23.70

<.001

Decision authority on working
hours (3; 1-5)

3.60

.05

3.57 .05

3.59 .05

3.76 .08

1.46

.224

Work variety (3, 1-5)

3.09

.04

3.23 .04

3.22 .04

3.29 .06

3.36

.018

Information on work (3; 1-4)

3.00

.04

2.86 .04

2.99 .04

3.01 .06

3.11

.026

Career opportunities (3; 1-4)

2.64

.06

2.68 .05

2.52 .05

2.47 .08

2.63

.049

Communication (4; 1-4)

2.56

.04

2.64 .04

2.70 .04

2.78 .06

3.78

.010

Professional expertise (2; 1-5)

3.85

.05

4.03 .04

4.11 .04

4.15 .07

6.69

<.001

Opportunities for learning (4; 1-4) 2.85

.04

2.78 .04

2.77 .04

2.83 .06

1.12

.341

Decision latitude (9; 1-4)

2.47

.04

2.61 .03

2.68 .03

2.81 .05

11.06

.000

Autonomy (1; 1-5)

3.40

.04

3.46 .04

3.46 .04

3.57 .06

1.71

.162

Social support superiors (4; 1-4)

3.18

.05

3.05 .04

3.10 .04

3.19 .07

1.76

.152

Social support colleagues (4; 1-4)

3.14

.04

3.12 .03

3.11 .03

3.21 .06

.90

.440

Job involvement (1; 1-5)

3.84

.05

4.12 .05

4.27 .05

4.40 .07

18.82

<.001

Challenging work (1; 1-5)

3.43

.06

3.61 .05

3.60 .05

3.67 .08

2.87

.035

3.69

.06

3.80 .05

3.77 .05

4.07 .09

4.57

.003

Fatigue (4; 4-28)

13.36 .40

13.26 .37

13.18 .37

11.85 .60

1.68

.170

Emotional exhaustion (4; 1-5)

2.50

.06

2.54 .05

2.54 .05

2.45 .09

.34

.798

Health complaints (13; 0-13)

3.09

.15

3.02 .14

3.29 .14

2.95 .23

.84

.472

W FI time (3; 1-5)

2.49

.06

2.69 .05

2.57 .05

2.61 .08

2.35

.071

F WI time (3; 1-5)

1.72

.05

2.07 .05

1.82 .05

1.64 .08

11.84

<.001

W FI strain (3; 1-5)

2.37

.06

2.45 .05

2.42 .05

2.26 .09

1.31

.271

F WI strain (3; 1-5)

1.64

.05

1.73 .04

1.66 .04

1.55 .07

1.95

.120

W FI behaviour (3; 1-5)

2.32

.06

2.51 .06

2.52 .05

2.43 .09

2.46

.061

F WI behaviour (3; 1-5)

2.37

.06

2.57 .06

2.58 .06

2.48 .09

2.48

.059

Job demands

Job resources

‡

Job satisfaction (1; 1-5)
Health-related characteristics

Work-family interference

*
†

#

#

: On these scales, a higher score is unfavourable
: On these scales, a higher score is favourable

eliminated one at a time (p>0.10). Next, non-significant variables were eliminated. However, when the
variable was non-significant but the interaction term was, the variable remained in the model.(Kleinbaum
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1994) Sex, employment category and hours worked weekly were kept in the model regardless the
significance as we considered them as potential confounders.
In the second step, the remaining job demands and job resources were combined into one block, again
using hierarchical backward elimination. The same was applied to the family-related characteristics.
In the third step, the remaining variables of the blocks ‘health’, ‘work characteristics’, ‘family-related
characteristics’ and ‘WFI’ were simultaneously entered in a final logistic regression model (p<0.05). When
age differences occurred (indicated by a significant interaction term), age-specific analyses were done.

Results
Age differences in independent variables
More women and temporary contracts were found in the youngest group (table 1). The two youngest
groups showed the lowest percentages regarding low NSP. With increasing age, more presence of chronic
disease occurred. Working >40 h/week most commonly occurred in the oldest group. In the 36-45 group,
the highest percentages of <25 h/week was found. A work-related life event did not show age differences,
as opposite to the family-related characteristics.
The groups differed from each other regarding job security and pay, job involvement and decision
latitude: the mean scores were higher with increasing age (table 2). The <36 reported less work pressure
and more use of professional expertise than the other groups. The 55+ reported less role ambiguity than
the other groups. No differences were found in the health-related characteristics. The 36-45 reported more
F WItime than the other groups.
Age differences in frequent sick leave and prolonged sick leave
Table 3 presents the ORs (and 95% CI) for FSL and PSL in four age groups. Unadjusted figures showed no
significant association between age and FSL. Statistically significant results were found for PSL: 55 +
employees had 1.6 times more chance of PSL than the <36. Adjustment for sex, employment category and
hours worked weekly had minimal effect on FSL. For PSL, the OR remained significant among the 55 + and
became significant among the 46-55 age group. Additional adjustment for presence of chronic disease

Table 3 ORs (and 95% CI) for frequent sick leave and prolonged sick leave.
<36*

36-45
OR

FSL (not corrected)

95%CI

46-55
OR

95%CI

>55
OR

95%CI

1

0.88 (0.59 to 1.31)

0.82 (0.55-1.22)

0.58 (0.32-1.04)

Corrected for sex, employment category
and hours worked weekly

1

0.82 (0.55 to 1.23)

0.75 (0.49-1.14)

0.60 (0.33-1.10)

Corrected for sex, employment category,
hours worked weekly and chronic disease

1

0.79 (0.53 to 1.19)

0.67 (0.44-1.02)

0.51 (0.27-0.94)

1

1.19 (0.84 to 1.70)

1.35 (0.96-1.91)

1.58 (1.04-2.43)

Corrected for sex, employment category
and hours worked weekly

1

1.24 (0.86 to 1.79)

1.46 (1.02-2.10)

2.01 (1.27-3.19)

Corrected for sex, employment category.
hours worked weekly and chronic disease

1

1.22 (0.84 to 1.77)

1.29 (0.88-1.87)

1.64 (1.02-2.63)

PSL (not corrected)

* The group of <36 years old was used as reference.
Bolt indicates significant association at p ≤. 05
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resulted in a decrease of more than 10% in the ORs for FSL and PSL among the 46-55 age group (although
no statistically significant results) and the 55+ age group: this group shows almost half as much chance of
FSL, but 1.6 times more chance of PSL than the <36 age group.
Determinants of frequent sick leave
Table 4 shows ORs and 95% CIs for significantly associated characteristics with FSL. The upper part presents
characteristics that are significantly differently associated with FSL between the age groups (the p value for
the interaction terms is placed at the bottom). The middle part shows the characteristics associated with
more FSL; characteristics in the lower part are associated with less FSL.
Differences between the age groups are found for career opportunities, partner’s contribution to
domestic tasks and sex. In the <36 age group, more career opportunities are associated with more FSL,
whereas in the 36-45 age group, more career opportunities are associated with less FSL. When the partner
is doing more in domestic tasks, this is associated with more FSL in the <36 age group. In the 55+ age group,
this is associated with less FSL. Sex (ie, being female) is associated with more FSL in the <36 age group. In
the 46-55 and 55+ age groups, being female is associated with less FSL.
Table 4 also shows the other characteristics relevant for explaining FSL common for all age groups (first
column). More perceived health complaints, conflicts with colleagues, more communication, a life event in
private life and more W->FIstrain are associated with more FSL. More decision latitude and more hours
worked weekly are associated with less FSL.
Determinants of prolonged sick leave
The characteristics associated with PSL are presented in table 5, which is designed in the same way as Table
4. Higher scores with job security and pay are associated with less PSL in the younger groups, whereas it is
associated with more PSL in the two oldest groups. Support from superiors is associated with less PSL in the
< 36 age group while in the two older groups, the value of the OR indicates that more support from
superiors is associated with more PSL. Having challenging work is associated with less PSL in the 55 + age
group. The three other groups don’t show a statistically significant association, but the values of ORs
indicate that with increasing age, the association gets stronger. Being the breadwinner is associated with
less PSL in the youngest group. Earning about the same as the partner is associated with more PSL in the
46-55 age group. The OR (although not statistically significant) in the 55+ age group indicates that being the
breadwinner is associated with more PSL.
Other factors associated with more PSL are more perceived health complaints, more fatigue, the
presence of chronic disease, more physical workload, conflict with superiors, a work-related life event and
a life event in private life. More job satisfaction and more hours worked weekly are associated with less
PSL.

Discussion
This study was conducted to explore determinants of sick leave at different ages. To our knowledge, this
was the first study that simultaneously investigated the associations between characteristics from various
domains (work, family life, health) and two sick leave measures, taking age differences into consideration.
Our regression analyses showed differences in associations between the age groups, indicating that agespecific measures to reduce sick leave seem worthwhile. However, the expected differences in associations
regarding family-related characteristics and work-family interference were not confirmed.
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.335

0.01 1.04

0.12 5.31

0.11 2.50

0.32 11.69

0.53 10.31

0.23 3.66

0.86 10.45

0.28 6.03

0.89 13.12

0.80 14.24

0.06 1.01
0.03 1.18

0.04 1.33

95%CI

0.09

.205

0.03 0.54

0.79
0.09 0.84

1.94

0.52
0.41 2.10

0.40 2.93

2.34
0.45 2.54

2.99

0.91
1.57 8.52

1.15 4.54

1.30
1.26 6.61

3.41
0.68 2.73

3.37
0.81 3.94

0.24

0.25
0.19
0.44 2.60
0.12 0.98

Results

0.33 1.48

95%CI

46-55 years

OR

+

55 years

1994) Sex, employment category and hours worked weekly were kept in the model regardless the
significance as we considered them as potential confounders.
In the second step, the remaining job demands and job resources were combined into one block, again
using hierarchical backward elimination. The same was applied to the family-related characteristics.
In the third step, the remaining variables of the blocks ‘health’, ‘work characteristics’, ‘family-related
characteristics’ and ‘WFI’ were simultaneously entered in a final logistic regression model (p<0.05). When
age differences occurred (indicated by a significant interaction term), age-specific analyses were done.

0.13

.203

Bold figures indicate significant associations at p<0.05; underlined figures indicate significant associations at p<0.10.

.263

0.17 1.79
0.54
0.37 3.18

0.27
0.28 1.68
0.69
0.53 3.25

1.08

0.92
0.09 0.51

0.19 1.45
0.53

0.21
0.25 1.00

0.21 1.01

1.07
0.54 3.01
1.28
0.68 3.22

2.29

3.66
0.75 3.62

1.20 4.81
2.40

1.65
0.75 2.65

1.09 3.59

2.89
1.43 6.55
3.06
0.49 1.69

1.36
0.83 3.29
1.66
0.73 2.45

1.79
1.37 6.55
2.99
1.61 5.80

0.70

1.07
0.34
0.51 3.23
0.36 2.05

0.18 0.86
0.39

1.29
0.86
1.80 8.65
1.08 4.41

1.01 3.63

OR

95%CI

OR

95%CI

36-45 years
< 36 years

3 episodes in the last 12 months)

Age differences in independent variables
More women and temporary contracts were found in the youngest group (table 1). The two youngest
groups showed the lowest percentages regarding low NSP. With increasing age, more presence of chronic
disease occurred. Working >40 h/week most commonly occurred in the oldest group. In the 36-45 group,
the highest percentages of <25 h/week was found. A work-related life event did not show age differences,
as opposite to the family-related characteristics.
The groups differed from each other regarding job security and pay, job involvement and decision
latitude: the mean scores were higher with increasing age (table 2). The <36 reported less work pressure
and more use of professional expertise than the other groups. The 55 + reported less role ambiguity than
the other groups. No differences were found in the health-related characteristics. The 36-45 reported more
F WItime than the other groups.

.184

p=.001

p=.008
p<.001

1.23 2.53

1.09
0.26 0.92

1.76

0.44 1.19
0.72

0.49

0.35 0.78

1.31

0.46
0.41 1.07
0.66

0.52

0.50

1.48
0.87 2.08
1.34

1.42
1.15 2.51
1.70

1.98
1.49 2.99
2.11

0.91
1.17 2.50
1.71

1.34
1.04 2.11
1.48

3.06
1.79 3.90
2.64

1.91

2.66 20.24
1.52 9.47

3.95
2.19

0.99 5.28
2.29

7.34
3.79

OR

95%CI
OR

Total population

Table 4: Final logistic regression models for frequent sick leave (

Age differences in frequent sick leave and prolonged sick leave
Table 3 presents the ORs (and 95% CI) for FSL and PSL in four age groups. Unadjusted figures showed no
significant association between age and FSL. Statistically significant results were found for PSL: 55+
employees had 1.6 times more chance of PSL than the <36. Adjustment for sex, employment category and
hours worked weekly had minimal effect on FSL. For PSL, the OR remained significant among the 55 + and
became significant among the 46-55 age group. Additional adjustment for presence of chronic disease

1

1.24 (0.86 to 1.79)
1.22 (0.84 to 1.77)

46-55
OR

95%CI

>55
OR

95%CI

0.82 (0.55-1.22)

0.58 (0.32-1.04)

0.75 (0.49-1.14)

0.60 (0.33-1.10)

0.67 (0.44-1.02)

0.51 (0.27-0.94)

1.35 (0.96-1.91)

1.58 (1.04-2.43)

1.46 (1.02-2.10)

2.01 (1.27-3.19)

1.29 (0.88-1.87)

1.64 (1.02-2.63)

Nagelkerke R

* The group of <36 yea rs old was used as reference.
Bol t indi cates signi ficant association a t p ≤. 05

1

1.19 (0.84 to 1.70)

Age

Corrected for sex, employment category.
hours worked weekly and chronic disease

1

Decision latitude

W->FI strain

Communication

Corrected for sex, employment category
and hours worked weekly

- SP vs low NSP

PSL (not corrected)

- >40 hours vs < 24 hours

0.79 (0.53 to 1.19)

- 24-40 hours vs < 24 hours

1

Hours worked weekly

Corrected for sex, employment category,
hours worked weekly and chronic disease

- high NSP vs low NSP

0.82 (0.55 to 1.23)

Employment category

1

Life event in private life

Corrected for sex, employment category
and hours worked weekly

Conflict with colleagues

0.88 (0.59 to 1.31)

Perceived health complaints

1

Career opportunities

FSL (not corrected)

95%CI

2

36-45
OR

interaction term sex * age

Partner is doing more in domestic tasks
Sex (being female)

<36*

interaction term career opportunities * age
interaction term partner's contribution * age

Table 3 ORs (and 95% CI) for frequent sick leave and prolonged sick leave.
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.427

0.34 4.65

0.50 10.19

0.60 7.82

0.03 1.09

0.31 6.49

0.36 4.68

0.32 2.67

1.40 34.57

1.34 17.50

0.47 3.51

0.92 8.65

2.00 15.90

0.66 7.07

0.34 53.57

0.03 66.52

0.09 0.82

0.36 3.87

95%CI

0.80 9.81

+

55 years

resulted in a decrease of more than 10% in the ORs for FSL and PSL among the 46-55 age group (although
no statistically significant results) and the 55+ age group: this group shows almost half as much chance of
FSL, but 1.6 times more chance of PSL than the <36 age group.

1.26

.250

0.65 2.55
1.29

.269

0.76 3.29

Bold figures indicate significant associations at p<0.05; underlined figures indicate significant associations at p<0.1

1.59

1.87 0.92 3.78

2.25
0.16 0.90
0.38
0.35 2.04
0.85

0.16 0.75
0.35
0.63 2.92
1.36
1.32 0.55 3.14

1.48 0.63 3.48

2.16

0.18
0.19 1.92
0.61
0.17 1.65
0.53

0.42 2.19
0.96
0.96 0.42 2.18

0.34 0.12 0.97

1.43
0.87

0.34 2.21

1.30
0.24 0.87
0.46
0.49 1.97
0.98
0.59 0.30 1.14

0.92
1.23 4.01
2.22
1.39 4.63
2.54
1.36 0.76 2.43

4.83

6.96
0.97 8.21

0.70 2.53
1.33

2.82
1.29 6.64

0.58 2.20
1.13

2.93
1.80 0.84 3.85

1.81 0.98 3.35

1.28
0.75 2.44
1.35
0.68 2.22
1.23
1.72 0.92 3.18

5.64

2.83
0.63 2.66

1.11 3.71
2.03

1.29
0.69 2.91

1.34 4.75
2.52

1.42
1.83 0.88 3.81

1.15 0.59 2.27

2.16
1.21 5.31
2.54
1.25 5.02
2.51

1.85 0.90 3.77

4.30
0.69 3.45
1.54
0.48 2.61
1.12

2.61
0.22 2.17
0.70
0.43 0.18 1.05

0.52 0.27 1.01

1.51
0.87 7.80

0.27
0.31 1.15
0.59
0.41 1.62
0.82
1.12 0.55 2.29

1.19
0.64 2.42
1.25
0.27 1.18
0.56
0.59 0.32 1.09

2.80
0.89 2.92

95%CI
OR

1.61
0.48 1.77

95%CI
OR

0.92
0.76 0.39 1.47

36-45 years

Table 5: Final logistic regression models for prolonged sick leave (PSL, > 2 weeks in total in the last 12 months)

46-55 years

OR

Determinants of frequent sick leave
Table 4 shows ORs and 95% CIs for significantly associated characteristics with FSL. The upper part presents
characteristics that are significantly differently associated with FSL between the age groups (the p value for
the interaction terms is placed at the bottom). The middle part shows the characteristics associated with
more FSL; characteristics in the lower part are associated with less FSL.
Differences between the age groups are found for career opportunities, partner’s contribution to
domestic tasks and sex. In the <36 age group, more career opportunities are associated with more FSL,
whereas in the 36-45 age group, more career opportunities are associated with less FSL. When the partner
is doing more in domestic tasks, this is associated with more FSL in the <36 age group. In the 55 + age group,
this is associated with less FSL. Sex (ie, being female) is associated with more FSL in the <36 age group. In
the 46-55 and 55 + age groups, being female is associated with less FSL.
Table 4 also shows the other characteristics relevant for explaining FSL common for all age groups (first
column). More perceived health complaints, conflicts with colleagues, more communication, a life event in
private life and more W->FIstrain are associated with more FSL. More decision latitude and more hours
worked weekly are associated with less FSL.

.256

p=.040

p=.010

p=.006

interaction term support superiors* age

interaction term challenging work* age

interaction term breadwinner * age

.246

0.64 1.93
1.11

p=.048
interaction term job security and pay * age

1.00 2.07
1.44

0.55 1.32
0.85

0.89

0.60 1.34

0.25 0.77
0.44
- > 40 hours vs < 24 hours

0.61 1.46
0.94
- 24-40 hours vs < 24 hours

0.48 0.98
0.69

1.29 2.40
1.76

1.55 3.79

1.09 2.16
1.54

2.42

1.03 1.92
1.40
Physical workload

1.07 2.24

1.42 2.71

1.55

1.96
Presence of chronic disease

1.55 3.27
2.25
Perceived health complaints

95%CI
OR

Discussion

0.12 0.67
0.29
- being breadwinner vs partner is breadwinner

0.05 0.69
0.18
- about equal vs partner is breadwinner

0.83 3.98
1.82

0.19 0.85
0.40

0.25 1.21

95%CI
OR

0.54

Total population

< 36 years

Determinants of prolonged sick leave
The characteristics associated with PSL are presented in table 5, which is designed in the same way as Table
4. Higher scores with job security and pay are associated with less PSL in the younger groups, whereas it is
associated with more PSL in the two oldest groups. Support from superiors is associated with less PSL in the
< 36 age group while in the two older groups, the value of the OR indicates that more support from
superiors is associated with more PSL. Having challenging work is associated with less PSL in the 55 + age
group. The three other groups don’t show a statistically significant association, but the values of ORs
indicate that with increasing age, the association gets stronger. Being the breadwinner is associated with
less PSL in the youngest group. Earning about the same as the partner is associated with more PSL in the
46-55 age group. The OR (although not statistically significant) in the 55+ age group indicates that being the
breadwinner is associated with more PSL.
Other factors associated with more PSL are more perceived health complaints, more fatigue, the
presence of chronic disease, more physical workload, conflict with superiors, a work-related life event and
a life event in private life. More job satisfaction and more hours worked weekly are associated with less
PSL.
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Age

Sex (being female)

- SP vs low NSP

- high NSP vs low NSP

Employment category

Hours worked weekly

Job satisfaction

Life event in private life

Work-related life event

Conflict with superiors

Fatigue

Breadwinner

Challenging work

Support from superiors

Job security and pay

This study was conducted to explore determinants of sick leave at different ages. To our knowledge, this
was the first study that simultaneously investigated the associations between characteristics from various
domains (work, family life, health) and two sick leave measures, taking age differences into consideration.
Our regression analyses showed differences in associations between the age groups, indicating that age specific measures to reduce sick leave seem worthwhile. However, the expected differences in associations
regarding family-related characteristics and work-family interference were not confirmed.

Age differences in the associations between sick leave and aspects of health, psychosocial workload and family life: a
cross-sectional study

Differences in independent variables
Presence of chronic disease is found more often by older employees, which is reported elsewhere (Von
Korff et al. 1992, De Klerk 2000). Age differences occurred in the work and family-related aspects which
may be explained by variations in career stage, personal circumstances and stage of life. Our results show
that older employees report equal scores on career opportunities, opportunities for learning, challenging
work and job satisfaction and higher scores on job security and pay, professional expertise, decision
latitude and job involvement compared to younger employees. Many managers fear that older employees
are less motivated and involved in their work (Henkens 2005). Such stereotypical thinking is however not
confirmed in our study.
Despite age differences in family-related aspects, very few differences in WFI were seen. The only
difference concerns more F WItime among the 36-45-year-olds. These employees find it difficult to spend
enough time on work-related tasks due to family demands. The presence of younger children (which is
more time-consuming than older children) may explain this result (Matthews et al. 2010, Donders 2005).
Surprisingly, no age differences were found for fatigue, emotional exhaustion and perceived health
complaints after correction for sex, employment category and hours worked weekly. This may partly be
explained by the healthy survivor effect (Baillargeon and Wilkinson 1999, Taimela et al. 2007): employees
with deteriorated health may have already left the organization. However, several other studies did not
find an association with age after correction for sex in subjective health complaints (Ihlebaek and Eriksen
2003) or emotional exhaustion in men (Helkavaara et al. 2011). This indicates that it is important to do
separate analyses for men and women to obtain a good understanding about age differences. However,
the power of our study was not sufficient to perform this.
Differences in frequent and prolonged sick leave between age groups
Older workers reported more PSL than the <36 age group after correction for sex, employment category
and hours worked weekly. For FSL, lower ORs were found with increasing age, though no statistical
differences were found. Additional adjustment for the presence of a chronic disease resulted in an over
10% lower chance of both FSL and PSL in the two oldest age groups. This means that sick leave in these age
groups can partly be attributed to the presence of chronic diseases, supporting other reports that chronic
diseases are a major cause of long-term sickness absence and job loss (Detaille et al. 2009). Compared to
the <36 age group, the 55+ age group had almost two times less chance of FSL, but 1.6 times more chance
of PSL. These results are expected from earlier studies: older people are absent less frequently
(Beemsterboer et al. 2008), but their absence is often more prolonged compared to younger workers
(Dekkers-Sanchez et al. 2008, De Zwart et al. 1999). Younger workers seem to stay out of work due to
minor health complaints more often (Taimela et al. 2007). The health problems that older workers are
confronted with (not necessarily chronic conditions) often take more time to recover from, therefore older
workers report more PSL.
Age differences in determinants of frequent sick leave
This study showed that age-specific measures to reduce FSL are recommendable since some determinants
were significantly differently associated with FSL for the age groups. More career opportunities was
associated with more FSL in the <36 age group whereas it was associated with less FSL in the 36-45 age
group. Within a university, only those employees who proved to have sufficient capacities are offered
permanent jobs. For younger employees, more career opportunities might go with an increased effort to
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pursue an (academic) career, which may be difficult to achieve as there are not that many higher positions
available (Bos et al. 2009).
The association between more contributions of partner to domestic tasks with more FSL in the youngest
group may be explained by the cross-sectional design of the study. FSL may indicate a decreased overall
health, and because of that, a lower participation in such tasks, implying that the partners have to do more
to keep the household running.
Many studies have shown that women report more sick leave (Allebeck and Mastekaasa 2004). We
found that women in the <36 age group reported more FSL, whereas women in the 46-55 age group
reported less FSL. Apparently, the age of women is important to consider.
Other determinants did not show statistically significant differences between the age groups, although
the separate analyses sometimes presented different ORs, for example, communication is differently
associated with FSL in the 36-45 and 46-55 age group compared to the other two age groups. The lack of
statistical difference may be explained by variance within age groups and different group sizes.
Generally, our results indicate that is it important to take the domains of work, family and health into
consideration when investigating the determinants of FSL. Managers and occupational physicians may
benefit from this knowledge in supporting employees: Life events in work and in private life and perceived
health complaints are indicators for higher chance of FSL, whereas more decision latitude seems protective
to FSL. Regarding work-family interference, we found only an association between strain-based
interference from work to family (W->FIstrain) and FSL. Some studies found an association between family
(Jansen et al. 2006). As the younger employees reported more
F->WItime, we had expected an association for this factor, but it was not remained in our model. Time-based
WFI seems better manageable, for example, by managing work hours better or to reduce working overtime
(Van Hooff et al. 2006). Among university employees, the high level of autonomy and flexibility probably
facilitates resolving (time-concerning) family-related difficulties (Donders 2005). Moreover, several Dutch
measures (eg, parental leave or leave to take care of ill family members) are currently available to facilitate
combing paid work with family-related tasks. It is questionable whether these (time-related) measures are
sufficient to reduce the mental strain that university employees have to cope with.
Age differences in determinants of prolonged sick leave
The analyses on PSL also indicate that age-specific measures to reduce sick leave are advisable. Younger
persons with higher scores on job security and pay showed less chance of PSL, while in older employees
there is more chance of PSL. An explanation may be that older employees have such secure positions in the
organisation that they do not fear dismissal despite their sick leave. Support from superiors seems
particularly important for younger employees. These employees lack some work experience and help of
superiors makes them function better. A remarkable finding in the light of the stereotypical image of older
employees is the association of more challenging work with less PSL in the oldest workers. Older workers
are often associated with a lack of adaptability and a resistance to innovation (Henkens 2005). Being
breadwinner was associated with less sick leave in the younger workers, which is in line with research into
return to work after back complaints (Van Der Giezen et al. 2000). However, we found an opposite
association for older employees: older employees with deteriorated health may see themselves forced to
continue working for financial reasons.
As with FSL, characteristics from various areas were relevant for PSL in all age groups, although some
ORs diverge between the age groups, for example, presence of chronic disease and conflict with superiors
seem even more relevant in the 55+ age group than in the other groups. Perceived health complaints,
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presence of chronic disease and life events in both work and private lives were strongly associated with
more PSL in all groups. More job satisfaction was associated with less PSL, which is in line with results
reported elsewhere (Van Der Giezen et al. 2000). Paying attention to signals of deteriorated health and
decreased job satisfaction by superiors and act upon those signals (discuss work- and/or family problems
with the employee) may prevent sick leave.
Similarities and differences between frequent and prolonged sick leave
Our findings illustrate that determinants of both FSL and PSL are important to consider when managers
intend to increase the productivity among employees and reduce the financial burden. Both FSL and PSL
are associated with hours worked weekly, perceived health complaints and life events in private life. More
hours worked weekly is associated with less sick leave, which may indicate a healthy survivor effect:
employees in good health are able to work that amount of hours, while persons with deteriorated health
may opt for smaller contracts. Managers should be aware of requests for changing the contract and of
signals of diminished health and discuss possibilities to maintain or improve employee’s well-being and
productivity.
Several differences are also found: conflict with colleagues is associated with more FSL, but conflict with
superiors is associated with more PSL. Conflicts with superiors might be more serious than with colleagues
and therefore leads to longer sick leave. Work-related life events were associated with more PSL but not
with FSL: It might be that the threshold to return to work is high in such cases. Being a breadwinner is
associated with less PSL but not associated with FSL. Previous research has revealed the importance of an
economic incentive to return-to-work: employees with a higher financial need return to work more often
(Van Der Giezen et al. 2000).
Methodological considerations
Our response of 49.1% was comparable with other questionnaire studies (Derycke et al. 2012, Kinman
2008, Taimela et al. 2007). The cross sectional design impedes to establish causality. However, it provides a
rough notion of the relationship between psychosocial workload and diminished health and sick leave in
different age groups (Zoer et al. 2011). The results provide managers and occupational physicians
indications for adjustments in earlier stages, so diminished health and sick leave is reduced or even
prevented.
Our population involved university employees. Although a quarter of the population had only low or
middle level education, most of the respondents were knowledge workers. Knowledge workers cover a
rapidly growing occupational group in many modern economies. Our results might be relevant for, for
example, other research institutes or financial organisations but may be less applicable to blue collar
occupational groups, as they may report more sick leave (Taimela et al. 2007). Future studies should
include various occupations.
The anonymous design of the study prevented an in-depth non-response analysis. We found that
somewhat less employees of <36 years and somewhat more 55+ employees returned the questionnaire.
The number of 55+ employees that reported FSL was rather small. This weakens the power of the study and
possible significant effects may be missed. Also due to the anonymous design, it was impossible to link up
with the university’s sick leave register, which is considered to be a reliable source to obtain sick leave data
(Ferrie et al. 2005). Ferrie et al (2005) reported that more than two thirds of their respondents had a
discrepancy of 2 days or less. We expect that the influence of misclassification regarding sick leave was
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rather limited, as we dichotomised our outcome measures due to the skewness of the data (Streiner 2002),
and because our cut-off points were rather high (Ferrie et al. 2005).
It is possible that employees who were on long-term sick leave were under-represented, even though
we send the questionnaire to the home addresses to reduce such selective non-response. Moreover,
people with deteriorated health may already have left the labour force and therefore limitedly included in
our study. In the near future more persons with decreased health will still be working. Several changes have
already been made in Dutch social legislation to reduce the number of people who take early retirement or
depend on disability pensions, as solutions to deal with the scanty labour force. Moreover, the pension
date will be extended to the age of 67. Repeating this study in a few years may lead to other results.

Conclusions
Our study showed that several differences between age groups exist in the work- and family-related
characteristics, but not in the health characteristics. Compared to <36 employees, the 55+ have a decreased
risk of FLS and an elevated risk of PSL. Presence of chronic disease partly explains sick leave in the two older
groups.
Our multivariate analyses revealed differences in associations between the age groups. Research
implications are that age should be treated as a variable of interest instead of as a control variable.
Differences will be missed by simply controlling for age. Practical implications are that supervisors,
managers and occupation physicians should be aware of specific interventions for employees of different
ages. Measures and interventions aimed at preventing or reducing sick leave should keep the differences
between age groups into account e.g. career opportunities, job security and pay, and challenging work.
Moreover, adjustments in tasks or in working hours, different discussion topics during annual progress
interviews, taking the private situation of employees into consideration or simply offer a genuine listening
ear every now and then may be efficacious to maintain or improve the workability of employees.
Both frequent and prolonged sick leave may partially be prevented by increasing job resources like
decision latitude. For managers and superiors, it is important to be alert to (health) symptoms and life
events and discuss possible causes and solutions with the employees. Finally, FLS and PSL differ in the
found associations indicating that it is important to pay attention to determinants of both outcomes to
improve employees’ health and productivity.
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Abstract
As workforces are ageing and shrinking in many countries it is important to retain as many employees as
possible in the workforce. Therefore, numerous studies focus on determinants of employability and the
perception of work to provide occupational physicians and HRM managers the information they need to
support employees in different age groups. It is questionable whether calendar age can account for the
differences found. Four underlying causal changes related to ageing have been distinguished in the
literature: biological, psychological, social and societal changes across time. Each of these changes refers to
various variables, which may be able to explain differences in health, employability and work perception.
Examples are physical and mental effects of ageing (biological), the influence of lifetime perspective on
work attitudes (psychological) and (stereotypical) opinions of employers and colleagues regarding older
workers (social). Based on the available literature it is very likely that differences among employees of
various ages are not only associated with biological ageing. Older people often have a different job level
and responsibilities at work and they have a different approach to life, which may contribute to differences
in employability and work perception too.

Key words: Ageing; Workforce; Employability; Differences between age groups
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Introduction
In the coming years employers will face a shrinking labour market in combination with an ageing labour
force. Therefore a lot of research has focussed on possibilities for organisations to retain employees for
longer and to facilitate employees continuing to work to an older age. Besides good health, the necessary
conditions for this are sufficient motivation and employment satisfaction. This not only applies to older
employees but to the younger groups as well. It should be noted that differences exist between age groups
in their work experience, health, and sick leave patterns. For example, older employees are often more
satisfied with their work than younger employees (e.g. Bos et al. 2009) and the need for recovery varies
with age (e.g. Mohren et al. 2010). In general, older employees suffer more health complaints than younger
employees, but of the people with health complaints, younger employees have the most sick leave
(Taimela et al. 2007). An important question is how these age-related differences should be understood.
Ageing is associated with biological and psychological changes but also with social and societal changes (De
Lange et al. 2006). Furthermore there are indications for the existence of generation differences (e.g. Smola
and Sutton 2002). In view of the complex relationship between these processes it is to be expected that
changes in employability and perception of work of employees in different stages of life do not have a
linear relationship with calendar age. In this article we want to briefly explore the different processes that
play a role and then discuss what this means for everyday practice as well as for scientific research.
Biological consequences
It is known that ageing is associated with shortcomings. However, even without health problems the
physical and mental capacities decrease with age. The influence of biological ageing on the employability
and perception of work depends on the age at which the decrease in capabilities is expressed and on the
nature of the work concerned. It is known that physical ageing already starts from an age of about 30 years
onwards, although large individual differences exist that are influenced by genetic factors and partially
influencable factors such as illnesses, environmental factors and lifestyle. Yet the consequences of physical
ageing mainly form a problem at an age when occupational activities no longer have to be performed
(Bellew et al. 2005). An exception, of course, is those professions that entail physically demanding work.
Mental ageing mainly concerns the decrease in the so-called “fluid” intellectual capacities such as a
decreased precision and rate of perception. Usually this only becomes apparent after the pensionable age
as well (Ilmarinen 2001). In many cases mental ageing can be compensated for by work experience and a
high level of knowledge (so-called “crystallised” intelligence) even though it costs older employees more
effort and time to work at a high cognitive level than younger employees (Kanfer and Ackerman 2004). Yet
in this case the nature of the work also plays a decisive role with respect to whether the employee remains
employable. Work in which mainly fluid intellectual capacities (such as memory, abstract reasoning,
concentration, taking up new information) are needed and little crystallised knowledge is required will
demand more effort from older employees than younger employees and so it will be more difficult to keep
on doing such a job until retirement (Kanfer and Ackerman 2004).
Psychological consequences
Ageing also has consequences for how people view life and how they perceive their work. For example, it is
often believed that older employees are less motivated to work than younger employees. However, based
on an extensive literature review, Kanfer and Ackerman (2004) concluded that there is no evidence for an
unavoidable and universal decrease in work motivation with increasing age. They did, however, observe
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differences between age groups in ambitions. This can be explained using the ‘socioemotional selectivity
theory’ (Carstensen et al. 2003). According to this theory people act with different ambitions and goals,
ranging from pure survival to psychological growth (such as personal development and the strengthening of
self image). The theory states that not the goals but the importance attached to these goals varies with the
stage of life. The importance of goals is affected by both work experience and life experience as well as the
image somebody has of their own future in terms of time (‘future time perspective’). For example, young
employees want to become competent in their profession. They are strongly focused on gaining relevant
knowledge and information and on developing skills. They experience satisfaction in achieving work-related
goals. Older employees are more interested in the immaterial aspects of their work: autonomy, the use of
skills required, helping others and the feeling that they are contributing something positive to society. They
focus mainly on obtaining an affective reward (emotional satisfaction) and confirming their professional
and personal self-image (Carstensen et al. 2003, Kanfer and Ackerman 2004).
The perception of the psychological contract can also change. This is “the conviction of an employee
about the mutual obligations between employee and organisation” (see Bal et al. 2010). Bal et al. have
found various explanations for this in the literature: as older people have fewer possibilities to develop
themselves further or to make a fresh start at another employer, they are more inclined to think positively
about their job and their employer. Furthermore, older people often have more realistic expectations and
are better able to deal with negative events. And, whereas young people have high expectations with
respect to being able to build up a career, older employees will be more focused on job security and the
provision of ‘immediate needs’ such as emotional satisfaction. Although a lot of research has demonstrated
that older employees have different expectations from their employer than younger employees (Hess and
Jepsen 2009), Bal et al. (2010) found no difference between age groups. They did, however, find a
difference in the response to psychological breach of contract (an organisation failing to meet the alleged
obligations towards an employee). While young people in such cases lose confidence, feel less involved and
feel more inclined to leave, the job satisfaction of older workers will decline.
Finally, the social identity (in other words the group to which somebody feels they belong and the
importance that they attach to that group) influences work-related attitude. People who consider
themselves 'older employees' are less inclined to continue investing in their career (Desmette and Gaillard
2008) and are more inclined to retire early (Gaillard and Desmette 2008). However, if older employees
notice that they can grow in their work and receive recognition then there is a greater chance that they will
experience their work in a positive manner and maintain their enthusiasm and commitment (Gaillard and
Desmette 2008).
Social influence
Ageing also has a social face. There are unwritten norms with respect to behaviour, lifestyle and the
characteristics that are experienced as good or correct by people in different stages of life. It appears that
the social aspect of ageing exerts more influence on the lives of people than the actual ageing process itself
(Schalk et al. 2010). Such general norms arise from stereotypical notions. Also within organisations and
among managers there are a large number of stereotypical views that largely portray negative
characteristics of older people such as poor health, decreasing mental capacities, little flexibility and an
inability to learn new technological and other skills (Van Dalen et al. 2009). Yet research reveals that in
general older people also exhibit more wisdom, can debate and reason better, can oversee things better,
are more committed, more loyal to their employer and are more motivated to learn (Ilmarinen 2001). A
negative treatment of older employees can be a reason for some of them to change job or to retire as soon
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as this is (financially) possible (Porcellato et al. 2010) or not to embark upon an educational course or
training programme(Maurer 2001). In addition, these stereotypical images make it much harder for older
people to find a new job (Walker 2002).
Life course and work
Behaviour and attitudes, including the perception of work, are formed by experiences in the home
situation, the social network and societal organisations (such as school and work) that people are involved
in (Schalk et al. 2010). Therefore differences in work perception can also be associated with differences in
position and job level that emerge from people's careers so far. Older employees have a greater
responsibility and autonomy in many cases than younger employees. They are also often more satisfied
with their work than young employees, for example due to the more extensive possibilities for finding an
appropriate job and due to personal and professional growth (Oshagbemi 2003). Private life and the
associated household and possible parental care can also influence the perception of work. For example,
for women a higher burden at home can result in a more difficult career progression and a reduction in the
perceived health. Research into work-home interference has revealed that care tasks can contribute to the
feeling of being overburdened (Donders 2005). In this light it is important to realise that many people in
their thirties are responsible for the care of small children whereas a proportion of the people aged 40
years and older have informal care responsibilities with respect to their parents or other immediate
members of the family.
Kooij et al. (2008) point out that both the career development and the development of the private life
are associated with calendar age, but that the progression for each individual is different. Despite this
nuancing it is likely that some of the differences between age groups in employability and perception of
work can be ascribed to differences in career development and the personal life course.
Generation effects
Besides individual differences, such as those described above, generation differences might also influence
employability and perception of work (Smola and Sutton 2002). A generation (cohort) is born within a
certain period and a certain geographical area and is for the rest of their lives mainly affected by important
economic, political and social events that occur in the years they grow up in.
Although the age boundaries used per author differ, a distinction is drawn between the baby boomers
(1945-1964), generation X (1965-1981) and generation Y (1982-2000). The quiet generation (1925-1944)
has now left the workforce. There is a general idea that the generation to which somebody belongs
influences their outlook on life, for example with respect to their work attitude and perception of work.
However, the scientific evidence for this is not particularly strong. Researchers find contradictory results
and up until now mainly cross-sectional research has been carried out. In such research it is not possible to
distinguish a generation or cohort effect from the influence of the previously discussed aspects (age,
psychological ageing, career and home situation) on the perception of work. Furthermore, besides
generation differences other demographic factors can also exert an influence on the perception of work,
such as the educational level, gender, ethnic background and even regional differences (Parry and Urwin
2011). Finally, there are indications that within generations large differences can also arise due to sudden
political or economic changes, such as an economic recession (Deal et al. 2010).
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Discussion and conclusions
Research has revealed differences between employees of different ages and it is highly probable that these
are not only correlated with biological ageing. Older people often have a different functional level and set
of responsibilities and a different perspective on life than younger people and that also contributes to the
differences in employability and perception of work. The same applies to the influence of burden at home
which is not the same for all age groups. Therefore it should be ensured that that age differences are not
only ascribed to physical and other ageing processes and that no miracles can be expected of preventive
programmes aimed at improving vitality and a healthy lifestyle. Organisational measures and a good HRM
policy are vitally important as well.
In research into age differences, age groups are compared with each other. This approach can certainly
yield interesting insights, but it is important to realise that differences can also exist within age groups.
People of the same age differ from each other with respect to factors that can influence their health,
employability and perception of work. Health, for example, is strongly individually determined, certainly at
an older age, but also the career progression and private life can differ considerably. It is therefore difficult
to give guidelines for personnel or health policy for employees from different age groups. A practical advice
could be that employers and occupational physicians should take into account the changing needs of
people during their career, with an eye for individual differences that depend on the health, experienced
workload and family circumstances. In addition, it is recommended that the wishes and expectations of
both employees and employers should be identified and harmonised with each other so that
disappointment (due to supposed psychological breach of contract) and the premature departure of the
employee can be prevented.
From a scientific viewpoint it is a challenge to further unravel how the various factors together
contribute to the differences found. For example, a generation effect can only be clearly described by a
long-term longitudinal study. However such a study is hindered by the fact that you cannot adequately
control the biological and social effects of ageing. For the time being, our advice is to avoid the pitfall of
automatically ascribing the differences found to biological ageing, as this is just one of the factors that plays
a role.
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General discussion

This last chapter will provide a discussion in light of the literature on aspects of the sustainable ability to
work in relation to age. In the near future we will be faced with a labour shortage due to demographic
changes. This sounds odd as at present, due to the financial crisis, unemployment is high and a shortage of
staff is hardly felt. However, it is expected that when the market improves, the impact of ageing on the
labour market will be apparent. Therefore, it is important to involve the labour force potential optimally.
Knowledge on age specific work- and family-related characteristics associated with work outcomes relevant
to the sustainable ability to work and well-being at work is therefore important.
In this thesis, we considered the sustainable ability to work and well-being at work to be reflected in
experiences of mental workload, job (dis)satisfaction and need for recovery. In addition, frequent and
prolonged sick leave both were used as direct indicators of the (temporary) inability to work. Although we
do not claim that these factors are of single most importance, there is ample evidence for their association
with the ability to (continue to) work and well-being at work. Job satisfaction for instance is one of the
factors reflecting well-being at work, and has been linked to better health and well-being (Faragher et al.
2005), increased productivity (Schulte and Vainio 2010) and lower intention to leave (Skaalvik and Skaalvik
2011), all of which may demonstrate 'ability to work`. Feeling recuperated at the start of a working day and
full of energy throughout the working day is also found to be associated with maintaining the ability to
work (Lindberg et al. 2006). When the workload is considered to be too high, the recovery process which is
needed to feel recuperated, may be adversely affected. Employees will then need to invest extra energy to
get the job done, which will generate more fatigue at the end of a working day. In addition, a too high
workload motivates people to think and to worry about work-related matters when they are at home. This
also may result in more fatigue. Moreover, it may complicate the distancing from the work which will
eventually hinder sufficient recuperation (Sonnentag et al. 2010). A repeated insufficient recuperation after
a day of work increases the need for recovery (Van Veldhoven and Broersen 2003) and may predict future
sick leave (De Croon et al. 2003, Janssen et al. 2003). For this thesis, we had the opportunity to analyse
several existing datasets in-depth. Besides we used a qualitative research design to identify factors
associated with strain due to high workload.
Previous research investigating workload, job satisfaction, need for recovery and sick leave has shown
that with ageing, employees suffer more from high workload, they experience more job satisfaction, have a
higher chance at elevated need for recovery and self-reported health problems are more common (Bunce
and Sisa 2002, Kiss et al. 2008, Taimela et al. 2007). Kanfer and Ackerman (2004) argued that the cognitive
"cost" of exerting the same quantity of cognitive resources may increase with ageing due to an age-related
decrease in fluid intellectual abilities (working memory, abstract reasoning, attention, and processing of
novel information). Working (at a university) may therefore be more exhausting for older employees than
for younger employees, especially because working long hours is quite common among university
employees (Kinman and Jones 2008). This led us to the expectation that the levels of job satisfaction and
need for recovery and possibly the amount of sick leave would increase with ageing. In addition, agerelated changes in the psychological mind set like work attitude, work motivation and work goals have
been demonstrated (Kanfer and Ackerman 2004, De Lange et al. 2006, Kooij et al. 2011, Carstensen et al.
2003). The importance of intrinsic work factors like social interaction increases with ageing, while the
importance of extrinsic work factors like possibilities for greater achievement and growth decrease.
Moreover, it was demonstrated that age moderates the relation between various work characteristics and
the motivation to work (Kanfer and Ackerman 2004). Therefore, we also expected that employees from
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different age groups will vary in the (work-related) factors that benefit to their job satisfaction, their need
for recovery and their sick leave.
The overall aim of this thesis was to gain knowledge on age differences in factors that are important for the
sustained ability work and for well-being at work among university employees. Two sub questions were
distinguished:
What are the differences between university employees from various age groups in the workrelated outcomes used in the studies presented in this thesis: mental workload, job satisfaction,
need for recovery and sick leave?
Which work-related and non work-related characteristics are relevant to employees in the various
age groups for the preservation of their ability to work?
We will now discuss the main findings. First, we will discuss results concerning the outcomes (sub question
1). Then, we will discuss the results concerning the independent factors (sub question 2). In subsequent
sections, the significance of the results for workers from various age groups and possible causes for the
findings will be addressed.

Main findings
Large similarities between university employees from various age groups
Contrary to our expectations, the similarities between the age groups in the level of job satisfaction, need
for recovery and sick leave were considerable. Although age differences in job (dis)satisfaction were
demonstrated, which was in line with earlier research (Oshagbemi 2003), age differences previously found
in need for recovery were not replicated (Kiss et al. 2008, Mohren et al. 2010). Similarly, older workers only
reported more prolonged sick leave (i.e. > 2 weeks in total in 12 months) than workers aged <36 years. For
frequent sick leave (≥3 times in 12 months), the decreasing risk with increasing age was not statistically
significant.
Relevant factors for employees in each of the four age groups distinguished
Also regarding the factors associated with the outcome measures, many similarities were found between
the age groups. We will first elaborate on the uniqueness of each age group. Thereafter, we discuss the
main determinants per outcome that did not differ between age groups.
Employees younger than 36 years
Our data showed that especially among young employees, atmosphere at work and aspects that fit the
desire for personal growth and accomplishment are important. More conflicts at work in this age group may
decrease job satisfaction and increase the chance at prolonged sick leave, while more support from
colleagues seems to increase job satisfaction. Other important factors in this age group, as inferred from
their association with our outcomes are skill discretion, task variety, decision latitude, and autonomy. Such
work characteristics enable personal growth and performance by creating sufficient opportunities for
development and differentiation and they offer the freedom for making optimum use of one's own efforts
(autonomy).
The importance of conflicts and support in precisely this age group may be attributed to various age and
career-stage-related aspects. Absolute beginners have to learn to deal with their new responsibilities and
often pursuit to a degree of matching between themselves and their work (Feij et al. 1999). With "trial and
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error", young people have to learn which job suits their competences best and what skills should be
strengthened (Nauta et al. 2010). So, younger employees, as compared to experienced employees,
regularly (experience to) have a difficult, often temporary position within the organization, reinforcing
dependency relationships between them and many of their colleagues and with their supervisors. So, for
these employees, the obligation to always show excellent performance in order to boost their career is
clearly felt. It is therefore understandable that conflict will easily lead to reduced well-being, because good
supervision and affirmation that they perform well seems important.
Employees between 36 and 44 years
Employees in this age group have more tenure and are, in general, already more embedded in the
organization. Their home situation and the related responsibilities on the other hand, have often changed
and become more demanding when children are born, while their career begins to take shape. This seems
reflected in their need for clarity and freedom: less ambiguity and more decision latitude and career
opportunities seem important. In addition, organizational processes that affect the pace and structure in
their working day was associated with decreased job dissatisfaction and a limited need for recovery.
Possibly also related to their focus on building their career is the relationship between health and job
satisfaction in this age group. From our figures, health in this age group was not statistically different from
other age groups, while the impact of ill health -when it influences performance at work- was associated
with job satisfaction.
Employees between 45 and 54 years
Workers in this age group are likely to have a position with a more varied range of tasks and with greater
responsibilities, including responsibility towards subordinates. Also in this age group freedom in time and in
tasks seems important. Autonomy promotes job satisfaction, appreciation of ‘changes in tasks’ diminishes
job dissatisfaction and large (i.e. more than 24 hours per week) contracts are associated with a reduced
chance at frequent sick leave. In addition to freedom, possibilities for recuperation seem increasingly
important. This may be caused by increased job demands arising from their more mature position. Having
insufficient opportunities to relax at home and bringing work stress home (Work-> Family interference)
both are associated with well-being, i.e. job satisfaction and frequent sick leave, respectively.
In this age group, health-related characteristics were only associated with prolonged sick leave, not with
frequent sick leave.
Employees equal to or older than 55 years
Like the youngest age group, the oldest employees seem to thrive on good atmosphere as appears from the
positive impact of support on job satisfaction and the negative impact of conflict on sick leave in this age
group. Conflict at work is associated with a greater chance at both frequent and prolonged sick leave.
Many employers and employees have negative beliefs about older workers, although there are some
positive beliefs as well (Henkens 2005). Not being prepared to participate in training is one of the
stereotypical ideas. However, we unexpectedly found that having the opportunity for further education
(which was equally high valued by all the age groups), was positively associated with job satisfaction in this
age group. Also career opportunities appear to be appreciated more than expected, which can be derived
from the finding that more career opportunities was associated with a reduced chance at frequent sick
leave in this age group.
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Determinants that are relevant in all age groups
Job satisfaction
In line with earlier research, we found that the extent to which employees feel that they can contribute
effectively (skill discretion) is important for their job satisfaction (Iiacqua et al. 1995, Mcglone and
Chenoweth 2001, Akerboom and Maes 2006). It seems that if an appeal is made to intellectual capacities,
the job offers more satisfaction to university employees. Our focus group study indeed showed that
university employees from all ages strive for interesting and challenging work. For university employees,
the intrinsic factors of the work (i.e. the degree of intellectual stimulation, the opportunities to use
initiative and teaching and supervising students) seem to outweigh the high demands, the long working
hours and the limited promotion prospects (Kinman 2001, Kinman and Jones 2008, Mark and Smith 2011).
In addition to skill discretion, the relation with colleagues was found to be important for job satisfaction,
although this association had not been demonstrated in the analyses on job dissatisfaction. The importance
of social support at work for well-being has long been acknowledged (Johnson and Hall 1988) and is not
unique for university employees. It can moderate the levels of strain and enhance an employee’s
empowerment by giving an employee the feeling to be a valued and accepted member of the organization.
This experience reinforces the feeling that their work is meaningful. Moreover, social support will provide
the employee with feelings of autonomy and self-determination because it is felt appropriate, as an
accepted member of the organization, to determine the own work goals and strategies (Seibert et al. 2011).
In the studies described in chapters 3 and 5, mean scores for the relation with colleagues were good in
all age groups. It should be noted that other characteristics related to support were often assessed less
positively. For instance, in our study described in chapter 3, the support of the supervisor was considered
'unsatisfactory' by almost 35 percent of the oldest workers, to over 46 percent in the youngest age group.
Moreover, our focus group study indicated that employees of all ages appreciated improvement in the
support from their supervisor, although the exact interpretation seems to differ between age groups and
individuals.
Need for recovery
Our research showed that the degree of need for recovery was associated with the appreciation of
workload as well as with the appreciation of autonomy and the organisation of the work in all age groups
(chapter 5). Both workload and autonomy were found as determinants of need for recovery in other
research (Sluiter et al. 2001, Sluiter et al. 2003, Van Veldhoven and Broersen 2003). High workload among
university employees increases the need for recovery because this is mentally tiring. Autonomy may
decrease the need for recovery when, for instance, burdensome and stressful activities can be alternated
with less strenuous tasks. The focus group study indeed found that several employees experienced the
freedom to do a part of their work at home (autonomy; chapter 2). For them, this contributed to mastering
their workload, although it also reduced the distinction between leisure and work time.
The association of work organisation with need for recovery was not found before. The work
organization scale measures the extent to which the work is organised well and effectively and whether the
decision making runs smoothly (Van Veldhoven and Meijman 1994). A poor organisation of the work may
imply more effort to fulfil tasks. Possibly, especially in organisations in which direct cooperation and
supervision is limited, a clear structure in such processes is of major importance.
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Sick leave
We used sick leave as an direct indicator of the (temporary) inability to work. The most obvious (and
accepted) reason for sick leave probably is (physical) illness and health and these should therefore be
included in research on determinants of sick leave. Schaufeli et al. (2009) showed that frequent sick leave is
associated with motivational work aspects (job resources such as autonomy, social support and
performance feedback). We suspected that family-related aspects are important independents too.
Especially among the employees with (young) children at home, because that can be tiring. One day sick
leave may generate just enough time to recover from the pressure of obligations at home (Kivimäki et al.
2003).
Both frequent and prolonged sick leave were primarily associated with work-related determinants and
to a lesser extent with health-related determinants (prolonged sick leave slightly more than frequent sick
leave) and family-related determinants. Some of the most important work-related variables were decision
latitude (for frequent sick leave) and support from superiors (for prolonged sick leave). Perceived health
complaints increased the chance of both frequent and prolonged sick leave. A higher chance of prolonged
sick leave was additionally associated with the presence of chronic disease and fatigue. A life event in the
private life was associated with a higher chance at frequent sick leave and to a lesser extent with prolonged
sick leave, but family-related determinants were not among the main determinants. This may partly be
explained by findings from our qualitative study into workload. Some participants reported that having
children protects against an excessive workload: children force you to not spend all the time on work and
thereby they help you with balancing the time spent on work and the time spent on leisure. Possibly this
attitude is beneficial for health and that it diminishes the need for (short-term) sick leave.
Our study supported the findings of Voss et al. (2004) who found that factors from different domains,
both work-related and non work-related, are associated with sick leave and added that this applies to both
older and younger employees.
Only small age differences
Some possible reasons for not finding marked differences between the age groups in both the outcome
measures as well as the independent factors should be elaborated. First we discuss some considerations
regarding the outcome measures.
In the literature some processes have been described that may be responsible for age differences in job
satisfaction: self-selection, gradual improvement of jobs with ageing, a higher income among older
employees and a general adjustment of work values to the conditions of the work place (Krumm et al.
2012). These processes may, at least in part, be the reasons for not finding age differences in need for
recovery and limited age differences in sick leave; those who seem well able to cope with the demands of
the job (self selection) and who over the years have managed to obtain a qualitatively good job that
matches personal preferences (improvement of the job), probably experience enough options for recovery
(at home or at work) to prevent the occurrence of elevated need for recovery and sick leave. Mean scores
for job (dis)satisfaction were rather favourable in our study populations.
Another reason might be that the differences between employees within age groups, causing quite
heterogeneous sub populations, are as large or larger than the differences between age groups (Schalk et
al. 2010). This may especially be true for the oldest age group, because differences in life experience and
work experience among workers of the same age group increase with ageing and may be reflected in
variations in experiences of work characteristics, home-related characteristics and in their health. A wide
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distribution within the age groups will hinder finding significant differences between age groups.
Furthermore, natural selection can cause a relatively homogeneous population across all age groups when
employees are (self) selected on effort and performance, as demonstrated in chapter 2. Only those workers
who publish enough, who proved to be able to acquire grants for projects and who are good teachers are
eligible for a permanent contract or promotion to a higher position. In addition, the oldest age groups were
further restricted to employees who did not opt for early retirement, which was an option for many at the
time the data were collected. Our 55+ sub groups may therefore have consisted of people who are above
average well able to properly perform their job because of their high competences and motivation and
sufficient mental and physical health.
The cause may also be located in the demands associated with jobs of the employees of the university.
University jobs are generally not characterized by high physical demands (for which sufficient physical
capacities are required, which will indeed decrease with ageing), but rather by intellectual challenge that
requires mental skills such as receiving and processing information. Although the mental capacity decreases
with ageing, this is generally not yet the case during one’s career (Ilmarinen 2001). The demands may
simply be equally suitable to both young and old employees, resulting in comparable work outcomes. In
addition, it could be that the work is sufficiently tailored to age-related changes in preferences and
capabilities, resulting in similar mean scores on both the outcome measures and their possible
determinants.
Significant differences in the associations between independent factors and our outcome measures were
limited as well. Despite careful considerations made during the analyses, such as preliminary checks on
multicollinearity and adjusting for relevant variables, some blurring mutual effects between independent
variables or with variables that were not included in the study cannot be completely ruled out.
As our quantitative studies were based on existing data sets, we could only the include variables
available, which were mainly work-related characteristics. Perhaps factors outside of work are as important
as work-related characteristics and it is mainly these factors that have age-specific associations with our
work outcomes. For instance, Kiss et al. (2008) found that ‘social contacts’ (i.e. contacts with people in
leisure activities, neighbours, hobby clubs, etc.) was the most influential factor for Need for recovery.
Bowling et al. (2010) showed that subjective well-being (referring to life satisfaction, happiness, the
presence of positive affect, and the absence of negative affect) has a positive effect on job satisfaction (and
vice versa, but the correlation is strongest in the first direction). Bakker et al. (2010) showed that aspects of
personality are associated with perceived workplace conditions in university employees. Neuroticism was
associated with more experienced job demands, while extroversion was associated with more experienced
job resources. However, it should be noted that our quantitative studies were based on different data sets,
sampled among different groups of employees, using different questionnaires. We nevertheless found the
same trend in each of the studies: few marked differences between the age groups in the means of both
the outcomes and the independents. The same applies to the findings of the focus group study. This may
indicate that differences between the age groups are indeed, although contrary to expectations, limited.
Moreover, employees differ in the subjective experience of their age. Some employees feel relatively
old compared to their chronological age, while others feel younger than they are. This subjective age
influences experiences of job-related strain (Barnes-Farrell et al. 2002) and work attitude (Desmette and
Gaillard 2008). We discussed this more in depth in chapter 7.
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Methodological considerations
Some methodological issues deserve to be mentioned.
Study design
The major part of this thesis is based on cross-sectional research. Longitudinal research is preferable to
cross-sectional research because of the possibility to indicate the direction of the associations found.
Especially when long-term effects (such as need for recovery and sick leave) are the focus of the study, it is
important to be able to indicate a direction in a relationship. However, it is known from longitudinal
research that the outcomes used are caused by (adverse) working conditions (Janssen and Nijhuis 2004,
Peeters et al. 2004). Moreover, the non age-specific findings in chapters 5 and 6 were consistent with those
in other research, and our finding of limited age differences were found in both the quantitative studies
and the focus group interviews.
The data used are based on self-reported measures. Self-reports are the primary source of data in
psychology and social sciences. An advantage of using self-reports is that it is relatively cheap in time and
money (Schouteten 2001). Moreover, they measure the perception of the employees. This is important
information because the impact of work stressors depends on the cognitive appraisal of the potential
stressor (Rick et al. 2001). However, self-reports are also vulnerable to distortion by recall bias,
misunderstanding or by participants' choice for socially desirable answers (Armstrong and White 1994).
Moreover, the appraisal of work characteristics will partly be dependent on personal characteristics like
perfectionism, accuracy, and ambitions. So, when indeed the mental state affects the appraisal of the
working conditions, poor working conditions may go unnoticed in relatively healthy populations. Mentally
and physically strong employees will probably be able to sustain dealing with unfavourable working
conditions. De Lange et al. (2004) found such a reciprocal relationship between (the opinion of employees
on) work characteristics and mental health: well-being may affect work characteristics and work
characteristics may affect well-being, although the latter was predominant. This way, the use of self-reports
may have affected the impact of age due to the healthy worker effect, causing relatively healthy working
populations.
Research population
Throughout the quantitative studies in this thesis, both academic and non-academic employees, i.e. faculty
and staff, were included in the research population. This was justified because we focused on differences
and similarities between age groups. In addition, as Bültmann et al. (2001) found that occupation is of little
explanatory value for fatigue and psychological distress, we assumed that job classification (i.e. faculty or
staff), which can be used as a proxy index of the objective work environment, would add relatively little
explanatory information beyond the (perceived) work characteristics included in the linear regression
analyses. Moreover, a large proportion of the staff includes highly educated people with professional job
titles and were to some extent comparable with faculty (Donders et al. 2003). It should however be noted
that the content of work and the working conditions do vary, although this probably will be related to
career stage as well. Horton (2006) explains these differences as follows. Faculty enjoy more favourable
working conditions than staff, e.g. salary, job security, prestige and degree of control over work
performance. In addition, faculty are eligible for sabbatical leave, whereas staff is typically not. Moreover,
faculty (with ‘academic freedom’) have considerable autonomy in what they teach and research and their
voice is better heard by their predominant membership in many decision committees at universities. But
the levels of strain among faculty are generally higher than among staff (Horton 2006). Therefore, we
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controlled for job classification in all analyses. In some cases, significant associations were found (chapters
3 and 6). This may indicate that in future research, differences between faculty and staff should be taken
into account.
Generalizability
Our research populations consisted of employees working at a Dutch university. In the 1980s (USA) and
1990s (Europe), universities have adopted organizational strategies for planning and control (e.g. more
emphasis on output indicators) that are commonly found in the private sector in order to improve
efficiency and transparency (Smeenk et al. 2009, Deem 1998). Major organisational changes have been
implemented in recent years to increase internationalisation; the introduction of a bachelor-master
structure, teaching in English and the European Credit Transfer System (ECTS), which is a system that has to
facilitate mobility of students between universities within and between countries (Teichler 2004).
As a result of these developments, the working conditions at European universities are more
comparable now than in the past. We believe that our findings might be relevant for employees of other
universities in the Netherlands and other Western countries. In addition, a large proportion of our research
populations consists of knowledge workers. Our results may be valuable to knowledge workers in other
sectors. Possibly, age differences in factors associated with the ability to (continue to) work and well-being
are limited among these groups of employees as well. However, further research in non-university
knowledge workers is needed before generalization is allowed.

Recommendations for future research
Recommendations for future research should primarily include a repetition of studies on age differences in
factors that are important for the sustainable ability to work and for well-being at work among university
employees. The 55+ group largely consisted of people who chose to continue working, while at present, the
options for early retirement are limited. People, who in the past would have chosen to stop working
because they wanted to quit, or because work demands became too high, now have to continue to work.
So, as a result, the future 55 + groups may be much more differentiated in health and work goals than is
currently the case, which may lead to different results in future research.
Earlier in this discussion we wondered whether calendar age in itself is an optimal indicator for the
relevant age-related changes during the life course. It would be helpful to find new methods to classify
employees in homogeneous subgroups in a way that more validly fits with what actually affects workrelated ageing. Calendar age, career stage, home-situation and work attitudes should all be involved and
applied to datasets on various occupations.
Support from the superior was found to have positive effect on well-being at work in many studies (e.g.
Mark and Smith 2011, Van Der Heijden et al. 2010). So far, little is known about effective interventions for
supporting academics (Vecchio and Boatwright 2002). Information about employees' preferences regarding
the support and resources they need, as well as information about the supervisors’ needs regarding the
resources and training that is needed to provide proper support and supervision to their employees, would
be useful. Moreover, the impact to which employees benefit from specific attention to time management
or job crafting (i.e. the active changes employees make to their own job designs in ways that can bring
about numerous positive outcomes, including engagement, job satisfaction, resilience, and thriving; Berg et
al. 2008) could be explored.
From our qualitative study into workload we learned that many employees work as soloists and on their
own specific topic. This may complicate having sufficient social contacts and social support, which are
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demonstrated to be important for health and well-being (Sinokki 2011). It may be interesting to examine
whether university employees who mostly work in teams sustain their work better than university
employees who mainly work on their own. Working in a team will possibly generate support, but in
organizations characterized by a focus on output rather than on attendance and hours worked (Van Echtelt
et al. 2009), a perceived social pressure seems to lead to a felt obligation to work extra hours and to
perform excellently.

Recommendations for practice
Research in this thesis showed that that the similarities between employees of various ages are as large as
the differences. This is an important finding that can be used to refute stereotypes that hamper the access
of older persons to paid work. Moreover, it seems that the granting of certain benefits, such as extra days
off for older workers, is not an effective measure when it can only be applied based on the chronological
age. Each age group has its own needs and requirements.
University employees attach great value to their autonomy and academic freedom, as was found in this
research and in previous studies. At the same time, we learned that employees in all age groups and all
career stages need sufficient feedback from their supervisor (chapter 2). At first glance, it seems a paradox
that employees need freedom and autonomy, as well as structure and supervision. However, high
autonomy provides little benefit without clarity regarding the goals of the organizations and the priorities
that need to be set. Regular contact with the supervisor might be helpful and supervisors should take into
account that sufficient clarity and supervision is still often missed. In addition, providing sufficient
opportunities to professional development (e.g. skill discretion, challenges in the work) will positively
contribute to their employees’ job satisfaction. Moreover -and just as important- employees in
organisations that offer sufficient opportunities for development will be able to stay employable, as the
optimal use of competencies contributes to the ability to continuously fulfil, acquire or create work (Van
Der Heijden et al. 2009).
It has to be mentioned that employees are first and foremost themselves responsible for their wellbeing. However, especially in organizations in which employees -to a certain extent- can organize and
arrange their work themselves, which applies to many knowledge work jobs, employees are inclined to
work until the job is done. This often results in a significant number of overtime hours (Van Echtelt et al.
2009), of which employees feel that this is inevitable. Employees are evaluated on their output, but at the
same time they seem inclined to impose on high demands themselves. It seems good advice to employees
to discuss their workload problems with their supervisor and to set less high standards on themselves. In
addition, employers may be apprehensive about requests from employees to reduce the number of hours
in their contract. We found that more hours of work per week is associated with less frequent sick leave. By
finding out and tackling the reason for such a request, an imminent sick leave may possibly be prevented.
Which age group should gain most attention from their supervisors?
The idea that people (both colleagues and employers) have about workers from different age groups is
often not favourable for the group of older workers. They are perceived to have a resistance against
changes, to be less interested in education and to be more absent due to ill health (Henkens 2005, Van
Dalen and Henkens 2005). On the other hand, a stereotypical view concerning the young, so-called “Lookat-Me generation”, is that they will have difficulty to engage in functional working relations with older
workers because of being (considered to be) self-centered and disrespectful (Myers and Sadaghiani 2010).
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The older university employees in our studies seem very well able to continue to work when inferred
from the way they deal with job demands, their health status and their appreciation of the working
conditions. The oldest participants in our qualitative study showed somewhat more autonomy than their
younger colleagues by not always responding to requests from the Faculty Board, but by weighing the
burden of requests against the expected benefits that may arise for the output and quality. This may
exemplify their coping possibilities. Also, the mean scores for fatigue, emotional exhaustion and health
complaints in the oldest age group were statistically similar to those of the youngest employees (chapter
6), and mean scores presented in chapter 5 showed that older workers’ appreciation of the working
conditions were either statistically similar to the scores of employees in other age groups, or more
favourable. Only mean scores for Career opportunities in chapter 6 were unfavourable for the two oldest
age groups (≥ 45 years), possibly indicating adverse working conditions for older workers. This is however in
line with expectations. Moreover, the scores on the scale Promotion opportunities in chapter 5 showed
that the oldest employees were quite satisfied with their current situation.
Looking at the mean scores of the (appreciation of) work characteristics, we see that employees from
the two middle age groups (35-44 and 45 to 55 years) frequently report least favourable scores or they are
the least satisfied with the working conditions. Given their position in the life cycle, it might be expected
that the work family life balance in these age groups is under pressure, especially among the 36 to 44 year
olds who most often live with young children at home (Matthews et al. 2010). U-shaped curvilinear
relations between well-being and age were indeed previously found (Schalk et al. 2010) as well as
increasing mean scores for need for recovery till the age of 55 (Kiss et al. 2008, Mohren et al. 2010). This
could indicate that workers in these age groups need extra attention from their supervisor. However, in our
studies, the overall job satisfaction appears to increase with ageing, need for recovery was statistically
similar and only very limited age differences were found in the work-family interference scales. The two
middle age groups thereby seem to be quite resilient: they manage to stay satisfied with their jobs, have
moderate need for recovery and no high sick leave despite their less favourable working conditions and
their more stressful home situations.
What about the youngest group of employees? Our focus group research indicated that the youngest
employees feel the need to perform very well in order to promote their career progression. They also
mentioned that the number of postdoctoral jobs was smaller than the number of PhD students, and
consequently, that a career within the university is not evident anyway. Contrary to the oldest employees,
the possibilities of the youngest employees to cope with the workload and to influence job satisfaction are
limited: they do not have the position to decide whether or not to accept orders from higher authority.
Combined with the fact that they have to adjust to working life and have to learn job specific skills (like
teaching and writing papers for scientific university employees), the youngest employees may perhaps be
regarded as the most vulnerable group of employees. This group indeed reports the least job satisfaction.
However, if we consider our other outcome measures, we see that also in this age group it appears that
employees are able to cope with the variety of requirements they face. Need for recovery and the amount
of sick leave is not or hardy elevated compared to older employees, although Kiss et al. (2008) showed an
increased need for recovery among the very young employees, aged 25 years or less.
All in all, it seems that every age group has strengths and pitfalls. This strengthens the idea that good
age management should in fact be good HR policy, with individual guidance of the personnel as premise.

140

General discussion

References
Akerboom, S., and Maes, S., 2006. Beyond demand and control: The contribution of organizational risk factors in assessing the
psychological well-being of health care employees. Work & Stress, 20 (1), 21-36.
Armstrong, B. K., and White, E., 1994. Principles of exposure management in epidemiology, Oxford: University press, USA.
Bakker, A. B., Boyd, C. M., Dollard, M., Gillespie, N., Winefield, A. H., and Stough, C., 2010. The role of personality in the job
demands-resources model: A study of Australian academic staff. Career Development International, 15 (7), 622-636.
Barnes-Farrell, J. L., Rumery, S. M., and Swody, C. A., 2002. How do concepts of age relate to work and off-the-job stresses and
strains? A field Study of health care workers in five nations. Experimental Aging Research, 28 (1), 87-98.
Berg, J. M., Dutton, J. E., and Wrzesniewski, A., 2008. What is job crafting and why does it matter. Retrieved form the website of
Positive Organizational Scholarship on April, 15 2011.
Bowling, N. A., Eschleman, K. J., and Wang, Q., 2010. A meta-analytic examination of the relationship between job satisfaction and
subjective well-being. Journal of Occupational and Organizational Psychology, 83 (4), 915-934.
Bültmann, U., Kant, I., Van Amelsvoort, L. G. P. M., Van Den Brandt, P. A., and Kasl, S. V., 2001. Differences in fatigue and
psychological distress across occupations: Results from the Maastricht Cohort Study of Fatigue at Work. Journal of Occupational
and Environmental Medicine, 43 (11), 976-983.
Bunce, D., and Sisa, L., 2002. Age differences in perceived workload across a short vigil. Ergonomics, 45 (13), 949-960.
Carstensen, L. L., Fung, H. H., and Charles, S. T., 2003. Socioemotional selectivity theory and the regulation of emotion in the second
half of life. Motivation and Emotion, 27 (2), 103-123.
De Croon, E. M., Sluiter, J. K., and Frings-Dresen, M. H. W., 2003. Need for recovery after work predicts sickness absence: A 2-year
prospective cohort study in truck drivers. J Psychosom Res, 55 (4), 331-339.
De Lange, A. H., Taris, T. W., Jansen, P., Smulders, P., Houtman, I., and Kompier, M. 2006. Age as a factor in the relation between
work and mental health: results of the longitudinal TAS survey. In: Mcintyre, S. & Houdmont, J. (eds.) Occupational Health
Psychology: European perspectives on research, education and practice, vol 1. Nottingham: Nottingham University Press.
De Lange, A. H., Taris, T. W., Kompier, M. A., Houtman, I. L., and Bongers, P. M., 2004. The relationships between work
characteristics and mental health: examining normal, reversed and reciprocal relationships in a 4-wave study. Work & Stress, 18 (2),
149-166.
Deem, R., 1998. 'New managerialism' and higher education: the management of performances and cultures in universities in the
United Kingdom. International Studies in Sociology of Education, 8 (1), 47-70.
Desmette, D., and Gaillard, M., 2008. When a "worker" becomes an "older worker": The effects of age-related social identity on
attitudes towards retirement and work. Career Development International, 13 (2), 168-185.
Donders, N. C. G. M., Van Der Gulden, J. W. J., Furer, J. W., Tax, B., and Roscam Abbing, E. W., 2003. Work stress and health effects
among university personnel. International Archives of Occupational and Environmental Health, 76 (8), 605-613.
Faragher, E. B., Cass, M., and Cooper, C. L., 2005. The relationship between job satisfaction and health; a meta-analysis.
Occupational and Environmental Medicine, 62 (2) 105-112.
Feij, J. A., Van Der Velde, M. E. G., Taris, R., and Taris, T. W., 1999. The development of person–vocation fit: A longitudinal study
among young employees. International Journal of Selection and Assessment, 7 (1), 12-25.
Henkens, K., 2005. Stereotyping older workers and retirement: the managers' point of view. Canadian Journal of Aging, 24 (4), 353366.
Horton, S., 2006. High aspirations: differences in employee satisfaction between university faculty and staff. Applied Research in
Quality of Life, 1 (3), 315-322.
Iiacqua, J. A., Schumacher, P., and Li, H. C., 1995. Factors contributing to job satisfaction in higher education. Education, 116, 51-62.
Ilmarinen, J. E., 2001. Aging workers. Occupational and Environmental Medicine, 58 (8), 546-552.

141

Chapter 8
Janssen, N., Kant, I., Swaen, G. M. H., and Schr”Er, C. a. P., 2003. Fatigue as a preditor of sickness absence: results from the
Maastricht cohort study on fatigue at work. Occupational and Environmental Medicine, 60 (Suppl I), i71-i76.
Janssen, N., and Nijhuis, F. J. N., 2004. Associations Between Positive Changes in Perceived Work Characteristics and Changes in
Fatigue. Journal of Occupational and Environmental Medicine, 46 (8), 866-875.
Johnson, J. V., and Hall, E. M., 1988. Job strain, work place social support, and cardiovascular disease: A cross-sectional study of
random sample of the Swedish Working Population. American Journal of Public Health, 78 (10), 1336-1342.
Kanfer, R., and Ackerman, P. L., 2004. Aging, adult development, and work motivation. Academy of Management Review, 29 (3),
440-458.
Kinman, G., 2001. Pressure points: a review of research on stressors and strains in UK academics. Educational Psychology, 21 (4),
473-492.
Kinman, G., and Jones, F., 2008. A life beyond work? Job demands, work-life balance and wellbeing in UK academics. Journal of
Human Behavior in the Social Environment, 17 (1/2), 41-60.
Kiss, P., De Meester, M., and Braeckman, L., 2008. Differences between younger and older workers in the need for recovery after
work. International Archives of Occupational and Environmental Health, 81 (3), 311-320.
Kivimäki, M., Head, J., Ferrie, J. E., Shipley, M. J., Vahtera, J., and Marmot, M. G., 2003. Sickness absence as a global measure of
health: evidence from mortality in the Whitehall II prospective cohort study. British Medical Journal, 327, 364.
Kooij, D. T. a. M., De Lange, A. H., Jansen, P. G. W., Kanfer, R., and Dikkers, J. S. E., 2011. Age and work-related motives: Results of a
meta-analysis. Journal of Organizational Behavior, 32 (2), 197-225.
Krumm, S., Grube, A., and Hertel, G., 2013. No time for compromises: Age as a moderator of the relation between needs–supply fit
and job satisfaction. European Journal of Work and Organizational Psychology, 22 (5), 547-562.
Lindberg, P., Vingård, E., Josephson, M., and Alfredsson, L., 2006. Retaining the ability to work—associated factors at work. The
European Journal of Public Health, 16 (5), 470-475.
Mark, G., and Smith, A. P., 2011. Effects of occupational stress, job characteristics, coping, and attributional style on the mental
health and job satisfaction of university employees. Anxiety, Stress & Coping, 25 (1), 63-78.
Matthews, R. A., Bulger, C. A., and Barnes-Farrell, J. L., 2010. Work social supports, role stressors, and work-family conflict: the
moderating effect of age. Journal of Vocational Behavior, 76 (1) 89-90.
Mcglone, S. J., and Chenoweth, I. G., 2001. Job demands and control as predictors of occupational satisfaction in general practice.
The Medical Journal of Australia, 175 (2), 88-91.
Mohren, D. C. L., Jansen, N. W. H., and Kant, I., 2010. Need for recovery from work in relation to age: a prospective cohort study.
International Archives of Occupational and Environmental Health, 83 (5) 553-561.
Myers, K. K., and Sadaghiani, K., 2010. Millennials in the workplace: A communication perspective on millennials’ organizational
relationships and performance. Journal of Business and Psychology, 25 (2), 225-238.
Nauta, A., De Lange, A. H., and Görtz, S., 2010. Lang zullen ze leven, werken en leren. Een schema voor het begrijpen en
beïnvloeden van inzetbaarheid gedurende de levensloop [Long may they live, work and learn. A scheme for understanding and
influencing employability over the life. In Dutch]. Gedrag en Organisatie, 23 (2), 22.
Oshagbemi, T., 2003. Personal correlates of job satisfaction: empirical evidence from UK universities. International Journal of Social
Economics, 30 (12), 1210-1232.
Peeters, M. C. W., De Jonge, J., Janssen, P. P. M., and Van Der Linden, S., 2004. Work-home interference, job stressors, and
employee health in a longitudinal perspective. International Journal of Stress Management, 11 (4), 305-322.
Rick, J., Briner, R. B., Daniels, K., Perryman, S., and Guppy, A., 2001. A critical review of psychosocial hazard measures. Brighton: The
Institute for Employment Studies for the Health and Safety Executive.
Schalk, R., Van Veldhoven, M., De Lange, A. H., De Witte, H., Stamov-Rossnagel, C., Tordera, N., Van Der Heijden, B., Zappal, S., Bal,
M., Bertrand, F., Claes, R., Crego, A., Dorenbosch, L., De Jonge, J., Desmette, D., Gellert, F. J., Hansez, I., Iller, C., Kooij, D., Kuipers,
B., Linkola, P., Van Den Broeck, A., Van Der Schoot, E., and Zacher, H., 2010. Moving European research on work and ageing
forward: Overview and agenda. European Journal of Work and Organizational Psychology, 19 (1), 76-101.

142

General discussion
Schaufeli, W. B., Bakker, A. B., and Van Rhenen, W., 2009. How changes in job demands and resources predict burnout, work
engagement, and sickness absenteeism. Journal of Organizational Behavior, 30 (7), 893-917.
Schouteten, R. L. J., 2001. Balances in well-being at work. Measurements, determinants, and improvements of the quality of
working life, Capelle a/d/ IJssel: Labyrinth Publication.
Schulte, P., and Vainio, H., 2010. Well-being at work–overview and perspective. Scandinavian Journal of Work, Environment &
Health, 36 (5), 422-429.
Seibert, S. E., Wang, G., and Courtright, S. H., 2011. Antecedents and consequences of psychological and team empowerment in
organizations: a meta-analytic review. The Journal of applied psychology, 96 (5), 981-1003.
Sinokki, M., 2011. Social factors at work and the health of employees. University of Turku.
Skaalvik, E. M., and Skaalvik, S., 2011. Teacher job satisfaction and motivation to leave the teaching profession: Relations with
school context, feeling of belonging, and emotional exhaustion. Teaching and Teacher Education, 27 (6), 1029-1038.
Sluiter, J. K., De Croon, E. M., Meijman, T. F., and Frings-Dresen, M. H. W., 2003. Need for recovery from work related fatigue and
its role in the development and prediction of subjective health complaints. Occupational and Environmental Medicine, 60 (Suppl I),
i62-i70.
Sluiter, J. K., Frings-Dresen, M. H. W., Van Der Beek, A. J., and Meijman, T. F., 2001. The relation between work-induced
neuroendocrine reactivity and recovery, subjective need for recovery, and health status. Journal of Psychosomatic Research, 50 (1),
29-37.
Smeenk, S., Teelken, C., Eisinga, R., and Doorewaard, H., 2009. Managerialism, organizational commitment, and quality of job
performances among European university employees. Research in Higher Education, 50 (6), 589-607.
Sonnentag, S., Kuttler, I., and Fritz, C., 2010. Job stressors, emotional exhaustion, and need for recovery: A multi-source study on
the benefits of psychological detachment. Journal of Vocational Behavior, 76 (3), 355-365.
Taimela, S., Läärä, E., Malmivaara, A., Tiekso, J., Sintonen, H., Justén, S., and Aro, T., 2007. Self-reported health problems and
sickness absence in different age groups predominantly engaged in physical work. Occupational and Environmental Medicine, 64
(11), 739-746.
Teichler, U., 2004. The changing debate on internationalisation of higher education. Higher Education, 48 (1), 5-26.
Van Dalen, H., and Henkens, K., 2005. The double standard in attitudes toward retirement – The case of the Netherlands. The
Geneva Papers on Risk and Insurance - Issues and Practice, 30 18.
Van Der Heijden, B., Boon, J., Van Der Klink, M., and Meijs, E., 2009. Employability enhancement through formal and informal
learning: an empirical study among Dutch non-academic university staff members. International Journal of Training and
Development, 13 (1), 19-37.
Van Der Heijden, B. I. J. M., Kümmerling, A., Van Dam, K., Van Der Schoot, E., Estryn-Béhar, M., and Hasselhorn, H. M., 2010. The
impact of social support upon intention to leave among female nurses in Europe: Secondary analysis of data from the NEXT survey.
International Journal of Nursing Studies, 47 (4), 434-445.
Van Echtelt, P., Glebbeek, A., Lewis, S., and Lindenberg, S., 2009. Post-Fordist work: A man's world? Gender & Society, 23 (2), 188214.
Van Veldhoven, M., and Broersen, S., 2003. Measurement quality and validity of the "need for recovery scale". Occupational and
Environmental Medicine, 60 (Suppl I), i3-i9.
Van Veldhoven, M., and Meijman, T. F., 1994. The measurement of psychosocial working conditions with a survey: The
Questionnaire Experience and Evaluation of Work (QEEW). [In Dutch: Het meten van psychosociale arbeidsbelasting met een
vragenlijst: De Vragenlijst Beleving en Beoordeling van de Arbeid (VBBA)], Amsterdam: Dutch Institute for Working Conditions [In
Dutch: Nederlands Instituut voor Arbeidsomstandigheden].
Vecchio, R. P., and Boatwright, K. J., 2002. Preferences for idealized styles of supervision. The Leadership Quarterly, 13 (4), 327-342.
Voss, M., Floderus, B., and Diderichsen, F., 2004. How do job characteristics, family situation, domestic work, and lifestyle factors
relate to sickness absence? A study based on Sweden Post. Journal of Occupational and Environmental Medicine, 46 (11), 11341143.

143

.

Summary
Samenvatting
Publications
Dankwoord
Curriculum Vitae

Summary

SUMMARY
Nowadays, workforces are ageing and decreasing in many countries. A labour shortage is lurking.
Governments have enacted measures to discourage early retirement and to prevent people from becoming
dependent on a disability pension. The decrease of the size of the working population will be thus more
slowly, but its composition will change fast: the proportion of young employees will decrease, while the
proportion of older employees will increase. The ability to work is therefore increasingly important for
employees at all ages in order to be able to work longer.
The research presented in this thesis is aimed at increasing knowledge on factors that are important for the
sustainable ability to work and for well-being at work and was specifically focussed at differences between
employees from various age groups. Therefore, analyses were conducted on four age groups: <36 years,
36-44 years, 45-54 years and 55 years and older. Respondents were both scientific and non-scientific
university employees. Four chapters describe research on the relationship between work and home factors
and factors associated with the sustained ability to work. One chapter presents research focused on a
methodological aspect; how work factors should best be measured.
In chapter 1, the background, objectives and the outline of the thesis are presented. The sustained ability
to work was operationalized via work stress due to high mental workload, job (dis)satisfaction, need for
recovery and sick leave, the latter as being a direct indicator of the (temporary) inability to work. In
addition, attention was paid to the group of employees that we focussed on and their context.
University employees experience mental workload, rather than physical workload. Work stress due to
mental workload that is considered too high, will have negative consequences for the sustainable ability to
work and for well-being at work through diminished health and work motivation. In chapter 2, “Perceptions
of mental workload in Dutch university employees of different ages: a focus group study”, we sought for
determinants of high mental workload among the scientific staff of one department in a Dutch university
using the qualitative research technique of focus group interviews. Thirty-two participants were divided
into eight focus groups which were classified by age in order to gain understanding of the age-related
differences in work aspects that are related to feelings of high mental workload.
The study showed that calendar age and tenure seem to affect university employees’ actions and
reactions to causes of workload, while the causes of workload mentioned seemed largely similar. Young
employees tend to consider the fact that they pursue a career in their decision to use opportunities to
reduce the workload. The aspects that were most often indicated as increasing the workload were
organisational aspects. Many participants, including older participants, indicated to lack coaching and
supervision in their goal to provide good teaching and research, although the way in which support is
desired will vary with the age, the amount of work experience and personal preferences. In addition, many
respondents felt hindered in benefitting from each other’s knowledge and skills because working together
and discussion is not facilitated and in the current organization this is rather impossible. Moreover, due to
either self-imposed high devotion to work and/or by the desire to meet the often imprecisely defined
tenure standards, participants often felt compelled to work very long hours in order to just get the job
done. Supervisors should take greater account of the struggle within workers between performing well
according to own standards and limited time to reach personal (and organisational) goals.
By comparing actual working situation with a situation as desired, employees may experience more or less
job satisfaction. Employees who are satisfied with their job tend to be more motivated, to show more job
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involvement and organisational citizenship and better job performance. In chapter 3, “Work characteristics
and determinants of job satisfaction in four age groups; university employees’ point of view”, a study was
presented that was designed to find out differences and similarities between four age groups concerning
work characteristics and work-related determinants of job satisfaction. Data sampled in an online survey on
employability and workability among the employees at a Dutch university (n=1112) was used.
In this study we found that differences concerning work characteristics between age groups are present,
but rather small. The two midst age groups (between 35-44 and 45-54 years of age) show least favourable
mean scores in most work characteristics, while the youngest employees show on average most favourable
scores. Younger employees experienced least workload and best support from their supervisor. Most important determinants of job satisfaction in all age groups are skill discretion and relations with colleagues.
Remarkable age specific findings are the positive association between "opportunities for further education"
and "support from supervisor" on the one hand and job satisfaction on the other in the oldest age group,
and the negative association between "conflict at work" and job satisfaction in only the youngest age
group. In addition, positive effects can be expected from the early solution of conflicts at work, improvement of support from supervisor and opportunities for further education because the mean scores in a
large proportion of the respondents of all ages were below sufficient levels.
Except for the study presented in chapter 2, our research was based on self-reported data. Besides the
wording of the items themselves, the wording of the response alternatives may affect the accuracy of the
questionnaire. In chapter 4, “How to assess work characteristics? A comparison of response formats”, we
examined two response alternatives by comparing their explanatory power. We compared 'current status',
which reflects the situation as it is (e.g. ‘Do you experience workload: yes or no’) and "appreciation", which
assesses the respondent's opinion on that situation (e.g. ‘Do you appreciate the current amount of
workload? Five response alternatives varying from very dissatisfied to very satisfied’). In addition, the
usability of a third scale, ‘the additive scale’, which was computed by combining scores on the afore
mentioned response formats, was investigated. Two outcomes were used: job dissatisfaction and need for
recovery. Both these outcomes are important for workers' sustainable ability to work and health and
substantially different. Need for recovery is a short-term adverse effect of working day stressors and the
person’s inability to cope and recover. If repeated insufficient recovery occurs, it may lead to the
development of psychosomatic health problems, sickness absence and voluntary turnover (i.e. employees
who deliberately decide to leave the job) in the long-term. Need for recovery thus may be seen as an early
sign, an entry point to prevent prolonged fatigue. Since usability was determined based on the explanatory
power of work characteristics, especially work characteristics were included whose importance for the
outcome measures was known.
The study demonstrated that the appreciation scale is most useful in measuring work characteristics.
Work characteristics are more strongly associated with the two outcome measures used in this study (i.e.
job dissatisfaction and need for recovery) when measured with the appreciation format than measured
with the current status format. The use of combining the two response formats into one scale seems
particularly appropriate for applied scientific research, as results can be reflected with one score. This will
improve interpretation.
Based on the results of chapter 4, we decided to use the appreciation response format in the study
presented in chapter 5, “Age as a moderator in the relationship between work-related characteristics, job
dissatisfaction and need for recovery”, which was based on the same database. In this study, the
148

Summary

desirability of an age-specific approach in guiding employees towards low job dissatisfaction and low need
for recovery was examined. Job dissatisfaction and need for recovery were used as outcome measures
because they are both associated with the sustained ability to work and well-being at work via the
increased risk of sick leave and illness.
We found age differences among our study population of university employees, containing both
scientific and non-scientific, in job dissatisfaction but –contrary to the expectations– not in need for
recovery. Older workers are less dissatisfied with their job than younger workers. Our study also shows that
age limitedly moderated the relationship between work characteristics and our work outcomes. Only the
association between appreciation of feedback and job dissatisfaction and between task variety and need
for recovery differs significantly between the age groups. However, the salience of specific work
characteristics for job dissatisfaction or need for recovery as compared with the salience of the other work
characteristics included in the models varies. Regarding job dissatisfaction, for those who were younger
than 55 years, task variety is most important, while for the 55 plus, changes in tasks is most important. For
need for recovery, autonomy is most important to those who were younger than 36 years, while workload
is most important for those aged 45 and older. The most important aspects for job dissatisfaction in all age
groups are appreciation of task variety, changes in tasks and work organization. Need for recovery is
significantly associated with appreciation of workload, autonomy, and work organization, in all age groups.
The lack of differences between the age groups in associations between work characteristics and our
work outcomes may be related to the great similarity between the employees in work orientation.
University employees mostly have an intrinsic work motivation. Employees with an intrinsic work
motivation especially appreciate possibilities for personal growth, learning, and development. This work
orientation or motivation can also affect the appreciation of work characteristics. From this study, we
conclude that it is important to consider age specific measures, in addition to individual interventions in
order to meet individual needs and desires.
Although the research presented in chapter 5 showed that the influence of age on the relationship
between work characteristics and work outcomes that are indirectly related to health and sick leave is
limited, it makes sense to look at the influence of age on the relationship between work characteristics and
sick leave. Being on sick leave probably is the most obvious sign of the (im)possibility to work, at least for
the moment. Former research showed that besides health problems, sick leave is associated with job
demands, requirements from the home and the mutual incompatibility of the demands arising from both
domains. It is therefore possible that the reaction of an employee on excessive demands varies between
workers from different age groups because their situations vary as well. Older workers suffer more from
chronic diseases and the home situation of younger workers with young children at home is often more
burdensome than the home situation of older workers. In chapter 6, “Age differences in the associations
between sick leave and aspects of health, psychosocial workload and family life: a cross-sectional study”,
determinants of frequent sick leave (≥3 times in last 12 months) as well as of prolonged sick leave (>2
weeks in total in last 12 months) were investigated in four age groups. The study was based on
questionnaire data of 1843 employees of a Dutch university. Among the independent variables were
aspects of health, psychosocial workload, family life and work-family interference. The latter refers to
situations where the pressures of work and family are incompatible and in which the one role makes it
difficult to fulfil the other role.
Our study shows that several differences between age groups exist in the mean scores for work- and
family-related characteristics, but not in the health characteristics (fatigue, emotional exhaustion and
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perceived health complaints) and only limited in the work-family interference aspects. It is also found that
compared to the youngest employees (<36), the 55+ have a decreased risk of frequent sick leave and an
elevated risk of prolonged sick leave. The presence of chronic disease(s) partly explains sick leave in the two
oldest age groups. The multivariate analyses reveals differences between the age groups in some
associations of independent variables with sick leave. Age-specific associations with frequent sick leave are
found for career opportunities, a situation in which the partner is doing more in domestic work and sex
(being a woman). Regarding prolonged sick leave, age specific associations are found for job security and
pay, support for superiors, having challenging work and being breadwinner. It was concluded that
supervisors, managers and occupational physicians should be aware of these differences between age
groups in undertaking actions to reduce sick leave, e.g. by having attention for career opportunities, job
security and pay and whether the work provides sufficient challenge.
Numerous studies focus on determinants of employability and the perception of work in order to give
handle to occupational physicians and HRM managers in supporting employees of various age groups. It is
questionable whether calendar age only can account for differences between age groups. Four underlying
causal changes related to ageing have been distinguished in the literature: biological, psychological, social
and societal changes across time. Consequences of each of these changes may cause variations in health,
employability and work perception. Examples are physical and mental effects of ageing (biological), the
influence of lifetime perspective on work attitudes (psychological) and (stereotypical) opinions of
employers and colleagues regarding older workers (social). In chapter 7, “Ageing and work. Beyond
calendar age”, a short literature review was presented that focussed on these four underlying causal
changes related to ageing. Based on the available literature it is very likely that differences among
employees of various ages are not only associated with biological ageing. Older people often have a
different job level and responsibilities at work (social changes) and they have a different approach to life
(psychological change), which may contribute to differences in their sustained ability to work and work
perception too.
The general discussion of this thesis is presented in chapter 8. Main findings were discussed in the light of
current available literature. It was concluded that, in our population of university employees, the
similarities between the various age groups are more pronounced than the differences. Although
differences are found in (the appreciation of) work characteristics and the characteristics of the home
environment, this does not lead to large differences in the characteristics that are most important for the
work outcomes studied. To improve job satisfaction in employees of all age groups, supervisors may benefit
from paying attention for skill discretion and from facilitating mutual collegiate social support. Need for
recovery among employees of all ages may be limited by avoiding a too high perceived workload, the
provision of sufficient autonomy and ensuring the smooth organization of work. Regarding sick leave, workrelated aspects like decision latitude (for frequent sick leave) and support from superiors (for prolonged
sick leave) were found to be important among employees of all age groups. The finding that major life
events are of major importance for frequent sick leave and to a lesser extent for prolonged sick leave, may
indicate the desirability of the supervisors´ attention to circumstances at home. In addition, some remarkable age-specific results were appointed. For young employees, aged 36 years or younger, atmosphere at
work and aspects that fit the desire for personal growth and accomplishment seem important. Typical of
employees aged between 36 and 45 years is the need for clarity and freedom. For the more experienced
employees of between 45 and 54 years in our research samples, freedom in time and in tasks seem
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important and increasingly also possibilities for recuperation. Our oldest employees seem to thrive on good
atmosphere, although opportunities for participation in training unexpectedly appears to improve job
satisfaction among this group of employees.
This thesis has focused on a specific research population, university staff. It is likely that the findings are
valuable for employees of other Dutch and Western universities. Caution should be taken in generalizing
the findings to other populations. It can be stated that the majority of our study population belongs to the
group of knowledge workers. knowledge workers process and generate knowledge that is important for
their organization or society, are often autonomous, responsible for their output and intrinsically motivated. Findings presented in this thesis may also apply to other knowledge workers.
Conclusion
Our research showed that among each of the age groups, strengths and pitfalls occur. We found that on
average, employees’ ability to cope with the requirements of the work seem adequate. Nevertheless, in
research, age should preferably be treated as a variable of interest instead of as a control variable.
Otherwise, important leads for preventing problems in factors related to the sustained ability to work may
be missed by simply controlling for age.
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SAMENVATTING
Al sinds de jaren vijftig daalt de bevolkingsgroei. Het economische gevolg van deze demografische
ontwikkelingen is dat de ‘grijze druk’ stijgt. De verhouding tussen het aantal werkende mensen en het
aantal AOW-gerechtigde personen verandert: minder werkenden moeten financieel zorgdragen voor meer
uitkeringsgerechtigden. Het maatschappelijke gevolg is dat minder mensen beschikbaar zullen zijn om te
voldoen aan de vervangingsvraag. Deze ontwikkelingen hebben de overheid ertoe aangezet maatregelen te
nemen die mensen moeten stimuleren om langer aan het werk te blijven. Zo is de mogelijkheid om met
vervroegd pensioen te gaan afgeschaft en is de kans om arbeidsongeschikt te worden verklaard sterk
afgenomen. De omvang van het deel van de beroepsbevolking dat werkt zal daarmee minder snel dalen,
maar de samenstelling zal snel veranderen. Het aandeel jongeren neemt af, terwijl het aandeel ouderen
flink toeneemt. Echter, naast aandacht voor het betrekken van voldoende mensen op de arbeidsmarkt is
ook aandacht nodig voor hun mogelijkheid om te kunnen blijven werken.
Het doel van dit promotieonderzoek was het vergroten van de kennis over factoren die belangrijk zijn voor
de mogelijkheid om te kunnen blijven werken en voor welzijn op het werk. Het onderzoek is speciaal
gericht op verschillen tussen werknemers uit verschillende leeftijdsgroepen. De onderzoeksgegevens
werden daarom gesplitst naar leeftijd: jonger 36 jaar, 36-44 jaar, 45-54 jaar en 55 jaar en ouder.
Respondenten waren wetenschappelijk en niet-wetenschappelijk personeel van een Nederlandse
universiteit. Vier hoofdstukken betreffen onderzoek naar de samenhang tussen werk- en thuisfactoren
enerzijds en uitkomstmaten die de mogelijkheid om te kunnen blijven werken representeren anderzijds.
Eén hoofdstuk is gewijd aan onderzoek gericht op een methodologische aspect: op welke manier zouden
werkfactoren het beste kunnen worden uitgevraagd.
In hoofdstuk 1 wordt de achtergrond van dit proefschrift belicht. De mogelijkheid om te kunnen blijven
werken werd geoperationaliseerd aan de hand van verschillende uitkomstmaten: hoog ervaren mentale
werkdruk, werk (on)tevredenheid, herstelbehoefte en ziekteverzuim, waarbij de laatste gezien wordt als
een directe indicator van de (huidige) onmogelijkheid om te werken. Ook wordt aandacht besteed aan de
groep werknemers en hun context die in dit proefschrift centraal staat: universiteitsmedewerkers.
Universiteitsmedewerkers ervaren vaker mentale werkdruk dan fysieke werkdruk. Werkstress als gevolg
van een als te hoog ervaren mentale werkdruk kan negatieve gevolgen hebben voor de mogelijkheid om te
kunnen blijven werken en voor welzijn op het werk via een verminderde gezondheid en werkmotivatie. In
hoofdstuk 2, ‘Perceptions of mental workload in Dutch university employees of different ages: a focus
group study’, zochten we naar determinanten van mentale werkdruk onder het wetenschappelijk
personeel van één faculteit van een Nederlandse universiteit. Voor dit onderzoek is gekozen voor een
focusgroep design. Tweeëndertig deelnemers werden verdeeld over acht groepen waarmee gesprekken
van anderhalf tot twee uur werden gevoerd. De groepen waren ingedeeld naar leeftijd om inzicht te
kunnen krijgen in leeftijdspecifieke samenhang tussen werkkenmerken en mentale werkdruk.
De studie laat zien dat kalenderleeftijd vooral van invloed is op acties en reacties van deelnemers op de
factoren die een hoge werkdruk veroorzaken, en dat de genoemde oorzaken zelf veel overeenkomsten
hebben. Jonge werknemers hebben het gevoel dat zij rekening moeten houden met het feit dat ze nog een
carrière moeten opbouwen. Dit beperkt hen in de mogelijkheden om hun werkdruk hanteerbaar te
houden. In alle leeftijdsgroepen worden als oorzaak van ervaren mentale werkdruk vaak organisatorische
aspecten genoemd. Veel deelnemers, ook oudere deelnemers, gaven aan een goede begeleiding en
supervisie te missen bij hun streven naar het geven van zowel kwalitatief goed onderwijs als het uitvoeren
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van onderzoek. De precieze invulling van de gewenste begeleiding zal variëren met de leeftijd, de
hoeveelheid werkervaring en persoonlijke voorkeuren. Ook werd aangeven dat er onvoldoende
mogelijkheden worden geboden om kennis en vaardigheden van collega’s te kunnen benutten. Bovendien
blijkt de combinatie van een (zelf opgelegde) grote toewijding aan het werk en de wens om te voldoen aan
de vaak onduidelijk geformuleerde normen voor het klimmen op de carrièreladder de druk te vergroten om
lange werkdagen te maken. Leidinggevenden zouden meer aandacht moeten hebben voor deze tweestrijd
in veel werknemers tussen het kiezen om goed te presteren volgens eigen (hoge) maatstaven en het
bewaken van de eigen vrije tijd.
Wanneer mensen de eigenlijke werksituatie gaan vergelijken met een situatie zoals die gewenst is, dan
geeft dit een gevoel van meer of minder tevredenheid met de huidige werksituatie. Werknemers die
tevreden zijn met hun werk zijn vaak meer gemotiveerd, voelen zich ook meer betrokken bij het werk en de
organisatie en presteren vaak beter. Hoofdstuk 3, ‘Work characteristics and determinants of job satisfaction in four age groups; university employees’ point of view’, beschrijft een studie die werd opgezet om
determinanten van werktevredenheid te bepalen in vier leeftijdsgroepen. Hiervoor werd een dataset
gebruikt die was verzameld in een onderzoek naar inzetbaarheid en werkvermogen onder alle werknemers
van de universiteit (n=1112).
Uit deze studie volgt dat de verschillen tussen werknemers uit verschillende leeftijdsgroepen
betrekkelijk klein zijn. De twee middelste leeftijdsgroepen (tussen 35 en 44 jaar en tussen 45 en 54 jaar)
scoren het minst gunstig op de meeste werkeigenschappen, terwijl de jongste werknemers de beste
gemiddelde scores hebben. Zij ervaren de minste werkdruk en de meeste steun van hun leidinggevende.
Multivariate analyses lieten zien dat in alle leeftijdsgroepen “de mogelijkheid eigen kennis en vaardigheden
in te zetten” (skill discretion) en de “relatie met collega’s”, de belangrijkste werkgerelateerde determinanten van werktevredenheid zijn. Opvallend is de positieve samenhang tussen “de mogelijkheid om deel te
kunnen nemen aan bij- en nascholingsactiviteiten” en “steun van de leidinggevende” enerzijds en
werktevredenheid anderzijds in de oudste leeftijdsgroep. Opmerkelijk is ook de negatieve samenhang
tussen “conflicten op het werk” en werktevredenheid in alleen de jongste leeftijdsgroep. Aandacht voor het
tijdig beslechten van conflicten, het verbeteren van de steun van de leidinggevende en mogelijkheden voor
bij- en nascholing kan voordelen hebben voor werknemers uit alle leeftijdsgroepen, aangezien de
gemiddelde score op deze punten in alle leeftijdsgroepen onvoldoende was.
Behalve de studie gepresenteerd in hoofdstuk 2 is al het onderzoek in dit proefschrift gebaseerd op
zelfgerapporteerde vragenlijstgegevens. Voor het verkrijgen van de juiste gegevens met behulp van
vragenlijstonderzoek is behalve de bewoording van de vraag zelf ook de bewoording van de
antwoordmogelijkheden van belang. In hoofdstuk 4, ´How to assess work characteristics? A comparison of
response formats’, hebben we twee antwoordalternatieven vergeleken. De verklarende kracht van de
variabelen gemeten met deze twee antwoordalternatieven werd daarbij als uitgangspunt gebruikt. Met het
‘current status’ antwoordalternatief werd gevraagd naar de huidige situatie (b.v. Ervaart u werkdruk? Ja of
nee). Met het ‘appreciation’ antwoordalternatief werd gevraagd naar de mening van de respondent over
die situatie (b.v. Hoe tevreden bent u over uw huidige werkdruk? Vijf antwoordmogelijkheden, variërend
van heel erg ontevreden tot heel erg tevreden). In aanvulling hierop werd de bruikbaarheid van een nieuwe
schaal, de ‘additive scale’ onderzocht. Deze schaal werd berekend door de scores, verkregen door het
gebruik van elk van de antwoordmogelijkheden, met elkaar te combineren. De twee uitkomstmaten die in
deze studie werden gebruikt zijn werkontevredenheid en herstelbehoefte. Beide zijn van belang voor de
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mogelijkheid om te kunnen blijven werken. De schaal ‘herstelbehoefte’ meet de mate van vermoeidheid als
gevolg van inspanningen op het werk. Bij herhaald onvoldoende herstel zullen mensen steeds meer moeite
gaan ervaren om toch op het gewenste niveau te kunnen presteren. Hiermee wordt een vicieuze cirkel in
gang gezet die uiteindelijk kan leiden tot gezondheidsproblemen en verzuim. Een hoge score op de
herstelbehoefte schaal moet daarom als ongewenst worden beschouwd. Omdat geoordeeld werd op basis
van de verklarende kracht van werkeigenschappen, werden in het onderzoek werkeigenschappen
opgenomen waarvan het belang voor de uitkomstmaten bekend is.
De studie toonde aan dat werkeigenschappen sterker geassocieerd zijn met de twee uitkomstmaten
wanneer zij worden gemeten met de antwoordalternatieven van ‘appreciation’, dan wanneer zij worden
gemeten met de ja/nee mogelijkheid van ‘current status’. Het gelijktijdig gebruik van werkeigenschap
schalen verkregen uit de twee antwoordalternatieven heeft een iets grotere verklarende kracht dan het
gebruik van de schalen afzonderlijk en dan het gebruik van de combinatieschaal. De bruikbaarheid van de
combinatieschaal (‘additive scale’) ligt vooral in toegepast wetenschappelijk onderzoek. De mogelijkheid
om door het gebruik van de combinatieschaal de resultaten weer te kunnen geven in één score maakt het
interpreteren van resultaten eenvoudiger.
Naar aanleiding van de resultaten uit hoofdstuk 4 besloten we om de ‘appreciation’ schaal te gebruiken in
de studie beschreven in hoofdstuk 5, ´Age as a moderator in the relationship between work-related
characteristics, job dissatisfaction and need for recovery´. Deze studie werd uitgevoerd op hetzelfde
databestand als de studie uit hoofdstuk 4. Hier onderzochten we determinanten van werkontevredenheid
en herstelbehoefte in vier leeftijdsgroepen.
In onze onderzoekspopulatie van universiteitsmedewerkers, waaronder zowel wetenschappelijk
personeel als niet-wetenschappelijk personeel, werden leeftijdsverschillen gevonden voor de mate waarin
men ontevreden was met het werk, maar –anders dan op basis van eerder onderzoek werd verwacht– niet
in herstelbehoefte. Oudere werknemers (55+) waren minder ontevreden met hun werk dan jongere
werknemers. Uit de multivariate analyses bleek dat de invloed van leeftijd op de factoren die samenhangen
met de twee uitkomstmaten beperkt is. Alleen de samenhang tussen waardering van ´feedback´ en
werkontevredenheid en de samenhang tussen waardering van ´afwisseling in het werk´ (task variety) en
herstelbehoefte verschilden significant tussen de leeftijdsgroepen. Echter, de volgorde van het belang van
elke werkeigenschap in verhouding tot de overige werkeigenschappen die werden meegenomen in dit
onderzoek varieert tussen de leeftijdsgroepen. Zo blijkt werkontevredenheid in de groepen jonger dan 55
jaar vooral samen te hangen met ´afwisseling in het werk´ (task variety), terwijl voor de oudste
respondenten meest bepalende factor ´verandering van taken´ is (changes in tasks). Voor herstelbehoefte
onder de jongste respondenten is ´autonomie´ het belangrijkst, terwijl voor respondenten van 45 jaar of
ouder werkdruk het belangrijkst is. Omdat de invloed van leeftijd als mediërende factor beperkt was, werd
ook gekeken naar de samenhang tussen de werkeigenschappen en de uitkomstmaten zonder onderscheid
te maken tussen leeftijdsgroepen. De belangrijkste werkeigenschappen voor werkontevredenheid zijn
tevredenheid met ´afwisseling in het werk´, ´verandering van taken´ en ´werkorganisatie´. Herstelbehoefte
is het sterkst geassocieerd met tevredenheid over ´werkdruk´, ´autonomie´ en ´werkorganisatie´.
Een reden voor het uitblijven van verschillen tussen leeftijdsgroepen in de associaties tussen
werkeigenschappen en onze uitkomstmaten kan de grote overeenkomst in werkoriëntatie tussen de
respondenten zijn. Universiteitsmedewerkers hebben vooral een intrinsieke motivatie om te werken.
Mensen die intrinsiek gemotiveerd zijn, waarderen bijvoorbeeld de mogelijkheden om intellectueel te
kunnen groeien en zich te kunnen ontplooien en ervaren genoegen in het goed kunnen uitoefenen van de
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functie. Deze werkoriëntatie of motivatie kan ook de waardering van verschillende werkfactoren
beïnvloeden. Uit deze studie concludeerden wij dat het belangrijk is om bepaalde leeftijdspecifieke
maatregelen te overwegen, in aanvulling op individuele interventies om tegemoet te kunnen komen aan
individuele wensen en behoeften.
Uit hoofdstuk 5 bleek dat leeftijd slechts een beperkte invloed heeft op de relatie tussen
werkeigenschappen en gevolgen van het werk in de vorm van werkontevredenheid en herstelbehoefte.
Toch leek het wenselijk om de invloed van leeftijd op de relatie tussen werkeigenschappen en
ziekteverzuim te onderzoeken. Ziekteverzuim is waarschijnlijk het meest duidelijke teken dat iemand
(tijdelijk) niet in staat is om te werken. Eerder onderzoek toonde aan dat naast gezondheidsproblemen ook
vereisten vanuit het werk en vanuit de thuissituatie van invloed kunnen zijn op ziekteverzuim. Ook het
combineren van taken en rollen uit beide domeinen kan invloed hebben op ziekteverzuim. Het is
waarschijnlijk dat zowel vereisten vanuit het werk als vereisten vanuit andere domeinen verschillen tussen
de leeftijdsgroepen, waardoor het mogelijk is dat mensen uit verschillende leeftijdsgroepen verschillend
reageren wanneer de totale belasting te hoog wordt. In hoofdstuk 6, ‘Age differences in the association
between sick leave and aspects of health, psychosocial workload en family life: a cross-sectional study’, is
gezocht naar overeenkomsten en verschillen in determinanten van frequent verzuim (≥3 keer in afgelopen
12 maanden) en van langdurig verzuim (>2 weken in totaal de afgelopen 12 maanden) tussen vier
verschillende leeftijdsgroepen. Voor deze studie werd gebruik gemaakt van data uit vragenlijstonderzoek
onder 1843 wetenschappelijke en niet-wetenschappelijke werknemers van een Nederlandse universiteit.
Als onafhankelijke variabelen werden zowel gezondheidsvariabelen als variabelen die mentale werkdruk,
eisen vanuit de thuissituatie en de interferentie tussen werk en privé meten (work-home interference),
meegenomen. De laatst genoemde set variabelen heeft betrekking op de mate waarin de druk vanuit de
werksituatie en de druk vanuit de thuissituatie moeilijk met elkaar te combineren zijn: een hoge belasting
door rollen te vervullen in het ene domein maakt het lastig om rollen te vervullen in het andere domein.
In deze studie zijn leeftijdsverschillen gevonden in de gemiddelde scores op variabelen gerelateerd aan
de werk- en thuissituatie, maar niet in de gezondheidsvariabelen (vermoeidheid (fatigue), emotionele
uitputting en ervaren gezondheidsklachten) en slechts in beperkte mate in variabelen gerelateerd aan de
interferentie tussen werk en privé. Tevens is aangetoond dat de groep 55+, in vergelijking met de jongste
respondenten (≤ 36 jaar) een kleinere kans heeft op frequent ziekteverzuim, maar dat 55-plussers wel een
grotere kans hebben op langdurig ziekteverzuim. De aanwezigheid van één of meer chronische
aandoeningen blijkt van invloed op ziekteverzuim in de twee oudste leeftijdsgroepen. Als rekening wordt
gehouden met het verschil in het vóórkomen van chronische aandoeningen, dan wordt de het verschil in de
kans op frequent en langdurig ziekteverzuim in de twee oudste leeftijdsgroepen vergeleken met de jongste
leeftijdsgroep, gunstig beïnvloed. De multivariate analyses lieten zien dat leeftijd invloed heeft op de
associatie van sommige variabelen met ziekteverzuim. De samenhang tussen carrièremogelijkheden, de
vraag wie in het huishouden kostwinner is en geslacht enerzijds en frequent ziekteverzuim anderzijds
verschilt tussen de leeftijdsgroepen. Leeftijd heeft ook invloed op de samenhang tussen baanzekerheid en
salaris, steun van leidinggevende, uitdagend werk hebben en kostwinner zijn en de uitkomstmaat langdurig
ziekteverzuim. Geconcludeerd wordt dat leidinggevenden, managers en bedrijfsartsen zich bewust moeten
zijn van deze verschillen tussen werknemers uit verschillende leeftijdsgroepen bij het plannen van acties
voor het verminderen van ziekteverzuim.
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Inmiddels richten veel studies zich op determinanten van werkbeleving en de mogelijkheid om te kunnen
blijven werken met als doel bedrijfsartsen en human resource managers handvatten te bieden voor het
ondersteunen van werknemers uit verschillende leeftijdsgroepen. Het is de vraag of kalenderleeftijd alleen
verschillen in inzetbaarheid en werkbeleving kan verklaren. In de literatuur worden vier processen
onderscheiden die elk in verband worden gebracht met veroudering: biologische, psychologische, sociale
en maatschappelijke veranderingen. Elk van deze veranderingen heeft invloed op verschillende variabelen,
welke van belang kunnen zijn bij het verklaren van de variatie in gezondheid, inzetbaarheid en
werkbeleving. Voorbeelden hiervan zijn fysieke en mentale gevolgen van veroudering (biologisch), het
beeld dat iemand van zijn toekomst heeft in termen van tijd (psychologisch) en (stereotiepe) adviezen van
de werkgevers en collega's ten aanzien van oudere werknemers (sociaal). In hoofdstuk 7 “Ageing and work.
Beyond calander age”, is een beknopt literatuuronderzoek opgenomen dat zich richt op die onderliggende
veranderingen. Het lijkt zeer waarschijnlijk dat de variatie tussen werknemers van verschillende leeftijden
niet alleen een gevolg zijn van biologische veroudering. Oudere mensen hebben vaak een ander functieniveau, meer verantwoordelijkheden op het werk en ze staan anders in het leven. Ook dit zijn factoren die
kunnen bijdragen aan verschillen in de mogelijkheid om te kunnen blijven werken.
De discussie van dit proefschrift staat beschreven in hoofdstuk 8. Na de belangrijkste bevindingen te
bediscussiëren in het licht van de huidige literatuur, wordt geconcludeerd dat in onze populatie van
universiteitspersoneel, de overeenkomsten tussen werknemers uit verschillende leeftijdsgroepen groter
zijn dan de verschillen. Hoewel verschillen zijn gevonden in (de tevredenheid met) werkeigenschappen en
in factoren met betrekking tot de thuissituatie, leidt dit niet tot grote verschillen in de samenhang tussen
werkeigenschappen en de bestudeerde werkuitkomsten.
Om werktevredenheid te verbeteren voor werknemers uit alle leeftijdsgroepen zouden leidinggevenden
meer aandacht kunnen besteden aan mogelijkheden om eigen kennis en vaardigheden in te zetten en
zouden zij de mogelijkheden voor onderlinge sociale steun kunnen faciliteren. Herstelbehoefte van
werknemers uit alle leeftijdsgroepen kan beperkt worden door het vermijden van een te hoge werkdruk,
door te voorzien in voldoende autonomie en door zorg te dragen voor een goed lopende werkorganisatie.
Voor ziekteverzuim bleken voldoende regelmogelijkheid (voor frequent ziekteverzuim) en steun van
leidinggevenden (voor langdurig ziekteverzuim) belangrijke werkeigenschappen. De bevinding dat
belangrijke gebeurtenissen in het privéleven voor frequent verzuim en in geringere mate ook voor
langdurig verzuim van grote invloed kunnen zijn, kan duiden op de wenselijkheid van aandacht voor de
omstandigheden in de thuissituatie door de leidinggevende.
Per leeftijdsgroep worden de opvallendste kenmerken benoemd. Voor jonge werknemers, in de leeftijd
tot 36 jaar, lijken de sfeer op het werk en werkeigenschappen die tegemoet komen aan hun wens om
kennis te vergaren en te groeien in hun functie van belang. Typisch voor werknemers in de leeftijd tussen
36 en 45 jaar is de behoefte aan duidelijkheid en vrijheid. Voor de meer ervaren werknemers tussen 45 en
54 jaar lijken de vrijheid om zelf te bepalen wat men wanneer doet van belang en in toenemende mate ook
mogelijkheden om te herstelen van het werk van waarde. Onze oudste leeftijdsgroepen lijken vooral baat
te hebben bij een goede sfeer, alhoewel mogelijkheden om deel te nemen aan bijscholingsactiviteiten,
onverwacht, de werktevredenheid op een positieve manier blijken te beïnvloeden.
Het onderzoek in dit proefschrift heeft zich gericht op een specifieke doelgroep, universiteitsmedewerkers.
Het is waarschijnlijk dat de conclusies van waarde zijn voor medewerkers aan andere Nederlandse en
Westerse universiteiten. Voorzichtigheid is echter geboden bij het generaliseren van de bevindingen naar
andere doelgroepen. Wel kan gesteld worden dat het overgrote deel van onze onderzoekspopulatie
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behoort tot de groep kenniswerkers. Kenniswerkers verwerken en genereren kennis die voor hun
organisatie of de samenleving van belang is, zijn vaak autonoom en zelf verantwoordelijk voor hun output
en intrinsiek gemotiveerd. Mogelijk zijn bevindingen uit onderzoek gepresenteerd in dit proefschrift ook
van toepassing op andere kenniswerkers.

Conclusie
Ons onderzoek laat zien dat elke leeftijdsgroep sterke punten en valkuilen kent, maar dat de mogelijkheden
van werknemers om om te gaan met de vereisten van het werk in het algemeen toereikend zijn. Er kan niet
één leeftijdsgroep worden aangewezen die het slechter doet dan andere leeftijdsgroepen. Het lijkt te
prefereren om leeftijd in onderzoek niet slechts mee te nemen als controle variabele, zoals vaak gebeurt.
Belangrijke aanknopingspunten voor het voorkómen van problemen op het werk die in specifieke leeftijdsgroepen van invloed kunnen zijn op de mogelijkheid om te kunnen blijven werken, kunnen anders
gemakkelijk gemist worden.
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DANKWOORD
Dit onderzoek begon met een idee. Met data en een idee over waar het naartoe zou gaan met de
inzetbaarheid van werknemers toen mensen steeds minder gemakkelijk vervroegd met pensioen konden
gaan of in arbeidsongeschiktheidsuitkeringen terecht konden komen. Na mijn eerste gesprek met Joost en
Nathalie, mijn co-promotoren, was voor mij de keuze, mocht die bij mij komen te liggen, tussen deze en
een onderzoeksbaan elders waar ik mij zou gaan verdiepen in een onderwerp waarmee ik al affiniteit had,
snel gemaakt. Zij brachten hun enthousiasme voor het onderwerp duidelijk over. Ik dank jullie voor jullie
vertrouwen in mijn doorzettingsvermogen en voor de mogelijkheid die ik hierdoor kreeg mij te verdiepen in
één van de meest actuele onderwerpen van het moment –leeftijd en werk. Dank je Nathalie voor je
nauwkeurige, volledige en altijd snelle feedback op weer een nieuwe versie, je uitleg en meedenken over
statistische vraagstukken en je (vergeefse) inspanningen mij te beschermen tegen mijn drang om analyses
en teksten te vervolmaken! Altijd kon ik op jouw steun vertrouwen in de aanloop naar bijvoorbeeld
presentaties! Het was ook fijn een kamergenoot te hebben met een ijzersterk geheugen voor
(on)belangrijke details. Dank je wel Joost, voor je ver(der)ziende blik en je positieve toon! In een langdurig
proces als het schrijven van een proefschrift is het laatste aspect ook van grote waarde! Fijn dat de
samenwerking nog even voort kan duren. Dank ook aan Koos, mijn promotor. Jij werd, misschien wat
ongebruikelijk, pas later in het proces betrokken. Dat bracht wel met zich mee dat je met een frisse blik het
geheel kon bekijken, en kritische vragen kon stellen. Dat hielp bij het bepalen van de koers. Dank ook voor
het stellen van een deadline!
Via deze weg wil ik ook graag mijn belangrijkste co-auteur van buiten de afdeling Eerstelijnsgeneeskunde,
Roel Schouteten, danken. Overleg met jou was altijd constructief en ontspannen, een fijne combinatie! Ook
Karin Bouwman wil ik danken voor de samenwerking en voor het keer op keer uitvoeren van analyses
waarin niet-openbare data waren opgenomen. Het was een aangename verrassing te merken dat jij ons
artikel bij de Beroepsvereniging voor Arbeids- en Organisatiedeskundigen (BA&O) had aangemeld om in
aanmerking te komen voor de Publicatieprijs 2009, toen bleek dat we die prijs in de wacht hadden
gesleept!
Simone en Miep, mijn paranimfen. Lieve Simone, al bijna mijn hele leven ben jij er op belangrijke
momenten. Al heb jij niets met onderzoek, jouw steun, je vriendschap, je opgewektheid en je luisterend
oor zijn voor mij onmisbaar. Miep, als jouw paranimf stond ik -alweer bijna twee jaar geleden- naast je. Het
was fijn om met jou te praten over de lusten en de lasten van het doen van onderzoek, het schrijven van
artikelen en het gepubliceerd krijgen daarvan en het betrachten van mindfulness. Ik ben blij dat jullie deze
dag naast me zullen staan!
Dank ook aan de collega’s van de derde verdieping , speciaal de collega’s van “International health” (Rob
Baltussen) die ervoor zorgden dat de blik af en toe wat verder reikte dan het beeldscherm van mijn
computer. En dank aan mijn nieuwe collega’s aan de Kapittelweg die een deel van hun kasten voor mij
leegruimden.
Promoveren is een lang en soms eenzaam traject. Elke vorm van aandacht is daarom welkom. Ik wil dan
ook alle familie, vrienden en bekenden die de moeite namen af en toe te informeren naar het wel en wee
danken voor die attentie!!
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Papa. ‘Waar’ zou ik zijn als ik mijn zin had doorgedrukt en ‘intern was gegaan’ om de ins en outs van de
verpleegkunde te leren? Het was zeker niet met tegenzin dat ik die droom liet gaan, maar wat een goede
beslissing achteraf! Dank voor die vooruitziende blik.
Joke, mijn schoonmoeder. Wat heb ik ook veel aan jou te danken. Eerst natuurlijk die zoon van je, maar
daarnaast ook je warmte en liefde voor de kinderen en de genegenheid die je ook aan mij toont. Hoe vaak
zal je vanuit Friesland naar Arnhem zijn afgereisd? Niet alleen om gezellig bij ons te zijn, maar ook om er te
zijn voor de kinderen als het niet lukte hier alles voor elkaar te krijgen. Heel veel dank!
Lieve Mark, Luuk en Sophie. Onze fantastische en unieke kinderen. Extra tijd vrijmaken om een deadline te
halen en de puntjes nog op de i te zetten is extra lastig met jullie om me heen. En nee, helaas kan ik niet
gewoon een keer zeggen dat ik vandaag niet kom. Maar wat ben ik blij met en trots op jullie alle drie!
Liefste Eelco! Ook zonder jou was ik niet geweest ‘waar’ ik nu ben. Jij wees me op de mogelijkheid weer te
gaan studeren, de studie die Annemarie -jouw zus- deed bijvoorbeeld en jij overtuigde mij dat ik dat ook
kón. Jouw eigen gedrevenheid om te bereiken wat je voor ogen hebt stimuleerde mij hetzelfde te doen.
Maar tussendoor is er gelukkig altijd tijd voor een relativerende (flauwe) grap! Laten we de
zondagmiddagen in ere houden.
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