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Objectives Various cognitive and physical abilities decline with age. Consequently, sustainable employability
research has focused on the labor market participation of older employees. However, it remains unclear whether
age actually affects employees” work and labor-market functioning. A major complicating factor is that age
effects can be distorted by time effects. That is, changes over time may not be due to aging but to some structural
difference between the times of measurement. The present article aims to provide clarity by estimating age effects
on sustainable employability while controlling for potential time effects.

Methods Based on two-wave survey data from a sample of 2672 employees (ages 35-65 years) multilevel
regressions are estimated to analyze the effects of age and time on sustainable employability. Here, sustainable
employability is operationalized as a formative construct consisting of nine dimensions, each capturing a different
facet of an individual’s ability to function at work and in the labor market.

Results The analyses reveal that age has small effects on only two dimensions (employability and perceived
health) while time affects three dimensions (fatigue, job performance, and skill gap) of sustainable employability.
Moreover, for all dimensions of sustainable employability most variance exists between (61.43-84.96%) rather
than within (15.04-38.57%) subjects.

Conclusions These findings suggest that the process of aging has a limited effect on working individuals’ capaci-
ties to function in their job and the labor market. Consequently, the focus on age in the context of sustainable
employability policies and research may require reconsideration.

Key terms age effect; health; period effect; skill; well-being.

People’s cognitive and physical abilities have been
reported to change with age. Although there is quite
some variability (1-3), several authors describe a gen-
eral decline in cognitive abilities with age (1, 2, 4-10).
For example, Schaie (4) documents gradual age-related
declines in the cognitive domains of verbal meaning,
spatial orientation, inductive reasoning, numbers and
word fluency. Relatedly, Salthouse (6) finds that such
cognitive declines start as early as at age 25 and become
gradually more pronounced as aging progresses. Other
researchers have found evidence for neurological (9) and
genetic (3) foundations for these age-related cognitive

declines. Importantly, knowledge and experience are
found to accumulate (or crystallized intelligence) with
age, contrasting with the declines in more fluid aspects
of cognitive abilities (11). Concerning physical abilities,
evidence for age-related declines seems convincing as
well. Although inter-individual variance increases with
age (12, 13), at some point in early- to mid-adulthood,
physical strength (14, 15), endurance (16), psychomotor
abilities (17), sensory functions (18), and general health
(19) begin to gradually decline across individuals. Thus,
although "a gray head is a crown of glory", natural aging
seems to have negative physical and cognitive side-
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effects [see (20) and (21) for comprehensive overviews].

Age-related declines in abilities are frequently thought
to affect functioning at work. A common stereotype
about older employees is that they perform less well than
younger employees (22). Although there are some stud-
ies that find such relationships (23), others do not report
any relationship between age and job performance (24)
or find positive associations (25, 26). These mixed find-
ings can be understood by considering ways in which
older employees can compensate age-related declines in
abilities (eg, continuous learning and increased reliance
on accumulated expertise) (27) as well as the irrelevance
of some abilities for functioning at work (eg, because job
types and requirements may differ with age) (28). Addi-
tionally, within-age-group differences appear to be larger
than between-age-group differences (22). As such, there
is little justification for the stereotypical idea that older
workers function less well at work. Still, the idea that
older workers function less well seems to persist among
both employers and older employees themselves (29, 30)
and affect employment decisions (22).

Aging and sustainable employability

Combined with ongoing population aging and an increas-
ing retirement age, the presumed association between
age and functioning at work has inspired research on
sustainable employability (SE). SE focuses on individu-
als’ ability to function at work and on the labor market
throughout their working lives (31, 32). Research on SE
strives to identify the conditions that enable people to
work until (or beyond) their formal retirement age. This
is considered important in light of the increasing retire-
ment age because, so goes the reasoning, working lives
cannot simply be extended without any facilitation (eg,
in the form of age-conscious human resources practices).
Unsurprisingly, much of the early research on SE has
focused on older employees (see 33 for a comprehensive
overview), who are considered at most immediate risk
of labor market withdrawal. Another key assumption
underlying this focus is that as the workforce is aging,
the prevalence of chronic health problems increases
which, in turn, is thought to have consequences on
employees’ SE (33). The question, however, is whether
this focus on older employees is actually warranted by
an association between age and SE.

As time plays a crucial role in the concept of SE, a
potential association between age and SE would have
several important implications. That is, the currently most
progressive (34) approach to SE defines the concept as a
multifaceted longitudinal construct (32). Specifically, the
employability component of SE can be captured as a for-
mative construct (35) consisting of nine complementary
indicators of functioning at work and on the labor market
(ie, perceived health status, need for recovery, fatigue,
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work ability, job satisfaction, motivation to work, job
performance, skill gap and perceived employability). The
sustainability aspect can then be captured by considering
this formative construct at multiple points in time. Sta-
bility and growth in the construct indicate sustainability,
whereas declines indicate a lack thereof (32). By exten-
sion, if development in these nine functioning indicators
is entirely attributable to natural aging, very little can be
done to promote SE. Additionally, if age affects SE to any
extent, it is important to include age as a covariate when
estimating effects of other employment characteristics
on SE. Finally, as SE constitutes an integrative approach
to functioning at work and on the labor market, research
into the effects of age on SE provides broad insight into
the relationships between age and a broad set of relevant
occupational health variables. Thus, considering the rel-
evance of age in the context of SE, our research question
is: How does age affect SE and each of its dimensions?

Estimating the effect of age on sustainable employability

A major difficulty in assessing the effects of age on SE
is that age effects can be distorted by time (in the litera-
ture predominantly referred to as "period effects") and
cohort effects. That is, when considering development
in individual characteristics over time, three interrelated
aspects of time are implicitly under study: age, time (ie,
period), and cohort effects (36—40). Age effects concern
the aforementioned changes in a variable that are due
to aging (eg, on average, without any vision correction,
30-year-olds perform better on a vision test than 70-year-
olds). Time effects are systematic differences between
measurement moments that are not due to aging but rather
some contextual conditions. That is, average scores on a
variable could differ systematically between a first and a
second measurement occasion (eg, on average, people’s
stress levels are higher during an economic crisis than
in a flourishing economy), and such differences could
wrongly be ascribed to aging because as time passes age
increases as well. Finally, cohort effects capture the effect
of belonging to a specific generation regardless of age and
time of observation (eg, people born in the 1950s might
value organizational commitment more than those born
in the 1980s). To avoid any bias in estimating the effects
of age on sustainable employability, these three effects
should ideally be estimated simultanecously in an Age-
Period-Cohort model (APC).

Estimating APC models is problematic for two rea-
sons. First, as argued by O’Brien (41), age, time and
cohort effects are exactly mathematically confounded.
Consequently, regressing a dependent variable on age,
time, and cohort variables results in collinearity problems.
Second, this first issue makes it impossible to achieve
model identification of an unconstrained APC model (41).
Although several researchers have developed approaches



to handle these problems (eg, 38, 39, 42, 43), studies
using empirical data (40) and simulations (42), but also
logical arguments (43) suggest that APC models simply
cannot be estimated without making assumptions that
impose constraints. Therefore, researchers should care-
fully consider which constraints are theoretically reason-
able given a certain research question.

Considering our research question, we constrain our
approach by exploring age effects while controlling for
time effects. As age is the main variable of interest in
this paper it makes for an obvious candidate for inclu-
sion. That is, we want to explore how age affects each
of SE’s dimensions. Additionally, as time effects cover
the specific conditions at a certain time point compared
to those at another time point, they resemble broad dif-
ferences in the employment context across time points,
which is the main object of interest in predicting SE.
Contrastingly, cohort is a fixed variable that can and
does not change as time progresses. Therefore, when
exploring the effects of age on SE, time effects (ie,
how does age affect SE controlling for measurement
moment?) are more interesting to control for than cohort
effects (ie, how does age affect for year/period of birth?).

Methods

Sample

The analyses were performed using data from the prospec-
tive Maastricht Cohort Study (MCS). The ongoing MCS
started in May 1998 as a large-scale longitudinal study
on various relationships between aspects of work and the
development of fatigue. At baseline (ie, 1998) it included
12 140 Dutch respondents, aged 18—65 years, working
in 45 different organizations. All respondents provided
written informed consent and data for all of the MCS
waves were collected in accordance with the Declaration
of Helsinki (1964) and its later amendments (see 44, 45
for more information). The Medical Research and Ethics
Committee of the Maastricht University Medical Centre
approved the protocol for the MCS (MEC 08-4-032).
Specifically, data from the 2012 and 2014 measure-
ment wave of the MCS were used. These waves were
selected because they contained all of the self-report
measures necessary for the analyses. Before exclu-
sion, this dataset contained 4783 respondents in 2012
(1207 female, 3497 male, 85 missing), ranging in age
from 34.6-79.0 [mean 57.6, standard deviation (SD)
8.4] years (N=4783). A total of 2111 respondents were
excluded, either because they were not working at the
time of survey completion, had more than one job, or
exceeded the mandatory retirement age of 65 in 2014.
These exclusion criteria were used because most of our
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main variables (ie, SE and its dimensions) were mea-
sured with instruments that make explicit reference to
work and, in some cases, a single job. The latter could
invite unusual interpretation of the items among people
with multiple jobs and thereby invite biased responses.
A total of 2672 respondents (829 female, 1781 male, 62
missing) ranging in age from 33.4-65.0 (mean 52.9, SD
6.6) years remained for inclusion in the analyses.

Instruments

The nine dimensions of SE (ie, perceived health status,
need for recovery, fatigue, work ability, skill gap, employ-
ability, performance, motivation, and job satisfaction)
were assessed using validated self-report questionnaires.
See table 1 for an overview of all questionnaires. Impor-
tantly, as the study relied on existing data it also relied on
the measures available in the dataset. Consequently, moti-
vation and job satisfaction had to be operationalized with
suboptimal instruments (ie, the motivation subscale of the
Checklist Individual Strength and three work engagement
items respectively). SE itself was constructed as a com-
posite variable based on its nine dimensions (cf. 32, 35).
That is, scores on all nine dimensions were standardized,
coded in such a way that a high score on each dimension
would indicate a positive contribution to SE, and then
added with equal weighting. Age was captured as date
of questionnaire completion minus self-reported date of
birth. Finally, time was constructed by recoding the time
of measurement (ie, 2012 or 2014) into a dichotomous
variable where 2012 was coded to "1" and 2014 to "2".

Analyses

The first part of the present study’s main analyses explored
the effects of age on SE while controlling for time effects.
These analyses consisted of ten separate multilevel regres-
sion models with age and time as independent variables and
SE and each of its dimensions as single dependent variable.
In these models, time of measurement (level one) was
nested in participants (level two). Moreover, as two waves
were included, time itself was included as a dichotomous
variable. Additionally, age was included as a categorical
variable with one-year categories (eg, every participant
aged 35.0-35.99 years belonged to the age category "35").
Including one-year age categories was most elegant as,
given our sufficiently large sample, it provided the optimal
sensitivity for detecting non-linear age effects between any
of the categories and in any direction, thus matching the
explorative nature of our research question. Additionally,
we opted for estimating ten separate models (ie, one for
SE and one for each of its dimensions separately) because
SE is a formative construct (35). The formative nature of
SE implies that each of its dimensions may be affected
by age and time differently, and that each dimension may
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Table 1. Summary of scales used in analyses.

Construct measured Scale used

Sample item

1. Perceived health status
Health Survey (SF-36) questionnaire (59).

2. Need for recovery

Single item; Medical Outcomes Study (MOS) 36-item Short-Form

11 items; need for recovery scale from the Dutch Questionnaire on
the Experience and Evaluation of Work (VBBA) (60, 61).

"In general, would you say your health is: 1) excellent;
2) very good; 3) good; 4) fair; 5) poor"

"By the end of the working day, | feel really worn out";
Yes/No

"If you were to rate your work ability asa 10 out of 10
inthe best period of your life, how would you rate your
current work ability on a 10-point scale?"

3. Fatigue 8 items; subjective experience of fatigue subscale from the Checklist "I feel tired"; 7-point Likert
Individual Strength (CIS) (62).

4. Work ability 3items; Work Ability Index (63, 64), specifically: (a) the overall rat-
ing of work ability (sample item); (b) work ability given mental job
demands; (c) work ability given physical job demands.

5. Skill gap

6. Employability

suring a different component

7. Performance
Performance Scale.

8. Motivation

9. Job satisfaction
Engagement Scale (UWES) (31).

3single items; 1self-constructed, 2 adapted from a self-report em-
ployability questionnaire by De Cuyper & De Witte (66), each mea-

4 items; adapted from the Dyne & LePine (67) Core Task

4 items; motivation subscale from the CIS (62).
3items; from a shortened 12-item version of the Utrecht Work

9 items; adapted from the the Hoger Beroepsonderwijs (HBO) -moni- "How would you rate your own level of Skill X"; 5-point
tor [translation: Higher Professional Education monitor] (65).

low-high. "What is the level of Skill X required by your
job"; 5-point low-high

"l'am convinced that | could ... (item 1:"...keep my
current job until retirement..."; item 2: "...change jobs
within my current organization..."; item 3: ...get a job
outside of my current organization...") ... if  wanted
to"; 5-point Likert

"I meet the performance standards of my job"; 5-point
Likert

"| feel no desire to do anything"; 7-point Likert

"l am enthusiastic about my job"; 7-point never-every
day

have a different weight in SE depending on a participant’s
occupation. Estimating the ten separate models enabled
circumventing these issues while enabling the estimation
of overall age and time effects on SE. Finally, for each of
the ten, we estimated a fixed-effects only model, a random-
intercept model and a random-intercept-random-slope
model. The latter type of model allowed random slopes
for the time variable only. This overall modeling approach
enabled estimating both within (ie, time) and between (ie,
age) subjects effects, while maintaining the optimal flex-
ibility to match the explorative nature of this study. These
analyses were performed using SPSS Statistics 23 (IBM,
Armonk, NY, USA) and cross-checked with SAS (SAS
Institute, Cary, BC, USA).

The second part of our main analyses consisted of
ten separate repeated measures analyses of variance
(ANOVA), which served to identify the relative per-
centages of within- and between-subjects variance in
SE and each of its nine dimensions over the two times
of measurement. These analyses were performed as,
regardless of the magnitude and direction of the age
and time effects in the first part of the main analyses, it
is instrumental to establish the magnitude of the within-
subjects variance over time. That is, low within-subjects
variance over time would reduce the feasibility of mod-
elling SE as a time dependent construct. These analyses
were performed using SPSS Statistics 23.

The main analyses were supplemented with three addi-
tional types of analysis. First, as the main analyses used
data from later waves of the MCS (ie, 2012 and 2014),
we checked whether our findings regarding the age effect
were consistent with results of the same analyses using

478 Scand J Work Environ Health 2018, vol 44, no 5

data collected in the earlier waves of the MCS. To this
end, we estimated the same multilevel regression models
as mentioned above, but now with a total of seven time
points (ie, starting with the first wave of the MCS in 1998
to the most recent wave in 2014). However, as only three
SE dimensions were included in these earlier waves, these
analyses were restricted to the dimensions of perceived
health status, need for recovery, and fatigue. Second, we
analyzed whether drop-out of participants in these same
earlier waves of the MCS was related to age, employment
status and health to rule out (self-) selection bias. And third,
using MCS data from the 2012 and 2014 waves, we esti-
mated multilevel regression models with mild and heavier
physical functioning impairments as dependent variable
(ie, instead of SE and its dimensions) and age and time of
measurement as independent variables. These latter analy-
ses were performed to see if our data would reveal regular
age-related impairments in general physical functioning,
unrelated to functioning at work.

Results

The main analysis revealed mixed result patterns for
SE and each of its dimensions. First, the multilevel
regression models revealed that of SE’s nine dimen-
sions only perceived health status and employability
were significantly affected by age (table 2). The overall
SE construct was not affected significantly by age. For
parsimonious reporting of results, estimated marginal
means of SE and each of its dimensions are plotted per



Table 2. Overview of overall significance tests of age and time effects con-
trolled for each other on sustainable employability and each of its aspects.

F P-value df df
numerator denominator

Dependent variable
Perceived health status

Age 1.652 0.015 30 3320
Time 0.61 0.435 1 2713
Need for recovery
Age 0.62 0.945 30 2974
Time 0.38 0.540 1 2575
Fatigue
Age 1.25 0.165 30 3340
Time 10.24° 0.001 1 2676
Workability
Age 1.30 0.129 30 3479
Time 2.19 0.139 1 2387
Skillgap
Age 1.27 0.152 30 3407
Time 41.51° <0.001 1 2405
Perceived employability
Age 2.89° <0.001 30 3323
Time 0.28 0.597 1 2482
Job performance
Age 0.81 0.764 30 3550
Time 10.97° 0.001 1 2443
Motivation
Age 1.03 0.427 30 3396
Time 0.09 0.759 1 2637
Job satisfaction
Age 1.05 0.392 30 3055
Time 0.64 0.425 1 2513
Sustainable employability
composite
Age 1.17 0.227 30 2908
Time 1.46 0.241 1 2401
2Significant at P<0.05.
®Significant at P<0.001.

age group in figure 1 to illustrate age effects. As can
be observed from these graphs, the age effects on per-
ceived health status and employability were, although
significant, small. That is, for perceived health status,
the largest estimated marginal mean difference between
two age groups was 0.49 while the overall SD was 0.75.
Similarly, for perceived employability the largest differ-
ence (1.13) was only slightly higher than the SD (0.80).
These differences in estimated marginal means might be
inflated due to the lower number of participants in the
age categories on which the differences were based [ie,
the lower ages have wider confidence intervals (CI), see
figure 1]. Additionally, time significantly affected fatigue
(p=0.09, 1(2, 579)=3.20, P<0.001, 95% CI 0.035-0.145),
job performance (=0.084, #2, 475)=3.31, P=0.001,
95% CI 0.034-0.134), and skill gap (p=0.093, #(2,
454)=6.44, P<0.001, 95% CI1 0.064-0.121). The overall
SE construct was not affected significantly by time of
measurement. Table 2 provides an overview of results
regarding overall significance tests of age and time
effects on SE and its dimensions. Second, the repeated
measures ANOVA revealed that the within-between
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Figure 1. Estimated marginal means of sustainable employability and each
of its dimensions (vertical axis) for all age groups (horizontal axis; in 1 year
categories), including95% confidenceintervals, overall meanline (straight),
and zero-line (dashed).

subjects variance ratios differed per dimension of SE.
For all dimensions and SE itself, most variance exists
between (61.4-85.0%) rather than within (15.0-38.6%)
subjects (table 3).

The supplemental analyses revealed similar patterns
for the available dimensions (ie, perceived health status,
need for recovery, and fatigue) of SE in earlier waves
of the MCS. Additionally, drop-out of participants from
the cohort was only minimally related to age but not
health. That is, from the first (1998) to the third (1999)
wave of the MCS, a relatively larger number of mainly
young participants (aged 18-25 years) chose to no
longer participate in subsequent waves. However, in
subsequent waves no further age-related drop-out was
observed. Finally, the multilevel regressions with mild
and heavier physical functioning impairments as depen-
dent variables revealed that mild physical functioning
impairments were related to age and heavy physical
functioning impairments were not. For parsimonious
reporting, specific results of these supplemental analy-
ses are not reported here but can be requested from the
corresponding author.
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Table 3. Overview of within- and between subjects variance in sustainable employability and each of its dimensions based on repeated measures
ANOVA with over two points in time. [SS=sum of squares; m=model; r=random; w=within subjects; b=between subjects; t=total].

Dependent variable SSm SSr SSw SSb SSt % within % between
Perceived health status 1.32 431.68 433.00 1948.39 2381.39 0.18 0.82
Need for recovery 1.80 6380.71 6382.51 36041.19 42423.7 0.15 0.85
Fatigue 5.72 1583.05 1588.77 6811.98 8400.75 0.19 0.81
Work ability 0.09 2415.41 2415.50 4641.19 7056.69 0.34 0.66
Skill gap 8.92 385.45 394.37 746.44 1140.81 0.35 0.65
Employability 0.59 579.21 579.80 1805.54 2385.34 0.24 0.76
Job performance 8.66 1289.07 1297.73 2065.98 3363.71 0.39 0.61
Motivation 0.19 1453.8 1453.99 5545.98 6999.97 0.21 0.79
Job satisfaction 1.09 922.07 923.16 3935.55 4858.71 0.19 0.81
Sustainable employability composite 33.15 15645.61 15678.76 78104.79 93783.55 0.17 0.83

Discussion

The present paper aims to explore the relationship
between age and sustainable employability (SE) while
correcting for potential time effects. In line with previ-
ous literature on age as a predictor of functioning in
work, we show that SE is only marginally affected by
age. Specifically, only two SE dimensions (ie, perceived
health status and employability) demonstrate significant,
albeit small associations with age. Additionally, we
find time effects on three SE dimensions (ie, fatigue,
job performance and skill gap). Moreover, a substantial
amount of within-subjects variance is observed in SE
dimensions over a timespan of two years, with dif-
fering within-between subjects variance ratios across
dimensions. These findings suggest that it is feasible
to consider SE as a time-dependent construct in which
sustainability is captured as development over time (cf.
32). Additionally, the prominent role ascribed to age in
SE research may require reconsideration.

Limitations

A first potential limitation to the present study concerns
generalizability. Although the sample includes employ-
ees with a large variety of job titles, employees facing
the highest category of physical demands as part of their
job are underrepresented. That is, only two employees
in the sample could be considered to belong to this
category. Therefore, our findings may not generalize
to this specific group of employees (eg, those in the
building trade), who are at higher risk of early labor
market withdrawal (46). Nonetheless, based on job type
the sample in this study does seem representative for
at least 80% (47) to 98% (48) of the Dutch employees
who do not work under the highest physical demands.
Similarly, our findings may arguably not generalize to
the self-employed [about 16.6% of the Dutch working
population (49)] or those working in small businesses
[about 34% of the Dutch working population (50)].
However, the actual job demands self-employed and
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small-business employees face are not necessarily dif-
ferent from those of employees employed in larger orga-
nizations. Relatedly, the findings may not generalize to
people with multiple jobs as these were excluded from
our sample. However, the exclusion of this group is not
likely to have impacted our findings as they constituted
only a small part of the initial sample. Still, future stud-
ies should look into age and time effects on sustainable
employability for these specific groups.

A second potential limitation lies in the reliance
on self-report measures. When completing self-report
measures on, for example performance and health,
employees may use their same age peers as reference
points (51). This potential comparison to others could
result in slightly biased findings. However, there is
no way of estimating the magnitude of this bias as
no viable alternatives to self-report questionnaires for
studying the complex topic of SE in field settings are
currently available, and the approach of using self-report
questionnaires is common practice. Relatedly, since the
study uses existing data, two of the measures used (ie,
motivation to work and job satisfaction) are not ideal.
That is, the measures for these constructs are commonly
used to measure general motivation to engage in activi-
ties and work engagement respectively. This general
motivation could be a proxy for motivation to work (ie,
working is a core activity in most working individuals’
lives), but is not a perfect measure. Similarly, the work
engagement items used to capture job satisfaction do
measure a general appreciation individuals have for their
work, but not job satisfaction itself in full specificity.
However, no alternative measures for these constructs
were available in the dataset and no other datasets with
superior measures and an equally good sample could
be identified. As such, we deemed it better to use these
proxies for motivation to work and job satisfaction than
to not include these dimensions at all. Nonetheless,
future research on SE might benefit from developing
alternatives to self-report data and use measures that
target all SE dimensions with full specificity.

Third, the present study’s scope is entirely on age
and time effects. Although many candidates may exist,



the study does not report on any explanatory variables
or alternative predictors. For example, chronic diseases
might explain part of the age effects found in this study
(33). Similarly, education level, socio-economic status
and several other variables could predict SE. This study
deliberately did not include such variables because age
is so strongly assumed to be important in the context
of SE that it requires a separate treatise. Additionally,
including such variables would not affect the main
conclusion of our article (ie, age is not as important
as assumed), as they would only reduce the variance
that age could explain (ie, age effects would be even
smaller). Finally, age and time are givens and unchange-
able, and thus, precede — or at least coincide with — any
other variable in causal chains in the context of SE. By
teasing these two effects apart without including other
potential covariates, the present paper may pave the way
for future studies on other predictors of SE and their
potential interactions with age.

Finally, some caution is advised in interpreting this
study’s findings for three reasons. First, absence of evi-
dence does not equal evidence of absence. Although we
find only limited effects of age on SE, we do not intend
to contend that age is (nearly) irrelevant in the context of
SE (eg, age may still be an important moderator of other
employment characteristics). Still, it should be noted
that, if anything, our analyses left plenty of room for age
effects to emerge (ie, we could have controlled for corre-
lation among dependents to reduce the age effects further
and we liberally used age as a categorical variable). Thus
we can conclude that, in our sample, age effects are minor
indeed. Nonetheless, it remains impossible to prove that
something — here age effects on SE in particular — does
not exist. Second, our findings could arguably be biased
by selection effects. We examined this by estimating age
and time effects both for the available (predominantly
health-based) constructs in earlier waves of the MCS
and for general and severe physical functioning impair-
ments in the current waves, as well as by considering age,
health and employment status related attrition. As we find
similar patterns in earlier waves, the expected general —
but not severe — physical functioning impairments with
age, and no indications of age, health, or employment
status related attrition, these auxiliary analysis give no
indication of selection effects. Moreover, based on the
large variety of employees from various organizations
across multiple sectors in our sample, it seems represen-
tative for Dutch employees (except for those in highly
physically demanding jobs, and, arguably, those who are
self-employed or working in small businesses). Third,
one could argue that our study should include more mea-
surement waves covering a larger timespan. This might
indeed be favorable, but would mainly increase the like-
lihood of finding time — and not age — effects on SE. In
conclusion, we advise some caution when interpreting our
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finding that age has only limited effects on SE, but given
the aforementioned considerations we deem it unlikely
that in a larger population more pronounced (direct) age
effects would emerge. Nonetheless, we encourage other
researchers to replicate our findings to see if age remains
a modest predictor of SE in different samples covering
larger timespans.

Implications

First, our findings imply that the focus on older employ-
ees as being less capable to function at work in the context
of SE does not seem justified. As only two SE dimensions
are significantly affected by age, these two effects are
small and the overall construct of SE is not significantly
affected by age, older employees do not seem less able
to function at work and on the labor market. This echoes
ideas from previous studies that document minor, no, or
positive relationships between age and functioning at
work (24-26, 52). Perhaps the notion that older employ-
ees would be less able to function at work or in the labor
market is merely based on existing stereotypes (22), or
meaningful declines in work-relevant characteristics only
begin once people stop using them (eg, after retirement)
(53, 54). Alternatively, our findings may suggest that
despite cognitive and physical declines in some areas,
older employees have excellent compensation strategies
or their jobs are well adjusted to their needs and abilities
(55, 56). Either way, our findings seem to suggest that
the attention SE research and policy have directed to
mainly older employees is not proportional. Instead, SE
should be considered as an affair that is relevant across
the lifespan (31, 32) and this message should be commu-
nicated to policy-makers, managers, and human resource
professionals. Moreover, it seems advisable to offer
human resource management practices regardless of age
(57) and, appreciating the variance within age groups, to
design them to match individual employees’ needs rather
than the stereotypical needs of certain age groups.
Second, our findings suggest that modeling SE as a
time-dependent construct is viable. Fleuren et al (32)
propose that the sustainability component of SE can be
modeled as development in SE and its dimensions over
time. However, if no within-person variation over time
would exist or if SE would be largely or completely
determined by age, considering developmental trajec-
tories would make little sense. By demonstrating that
age only plays a minor role in the context of SE and
SE dimensions exhibit substantial variation over time
(changes occur over a period as short as two years), we
show that this approach to SE is feasible. Relatedly, the
differences in development and the extent to which each
SE dimension is affected by age reconfirm SE’s nature as
a formative construct (35). Therefore, in addition to the
message that SE does not strongly decline with age, our
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findings suggest that recent developments in conceptual-
izing SE are promising.

Finally, the time effects in this study may point to the
effects of the financial crisis that started in 2008 and their
backlash on employees and the labor market. As the data
used in our study were collected in 2012 and 2014 respec-
tively, and we find concurrent overall increases in fatigue,
skill-gap and job performance, our findings may reflect an
impact of the financial crisis on employees. These overall
increases could point to employees having to work harder,
potentially to secure their job (ie, on average performance
but also fatigue increases), while having reduced access
to development opportunities (ie, on average skill gap
increases). Alternative explanations of these time effects
might be relevant as well, such as a requirement for
people to remain working while being diagnosed with a
chronic disease (58). However, if because of a structural
change, a larger percentage of the working population
would consist of people with chronic diseases, one would
expect average health and functioning scores to differ
structurally before and after the change. In our study, we
did not find such time effects on most health variables, so
the requirement to work longer with chronic diseases is a
less plausible explanation of our findings.

In conclusion, this paper contributes to the literature
by providing insights in age- and time effects on SE.
By identifying only modest age effects and substantial
variation in SE and its dimensions over two time points,
the paper demonstrates the feasibility of modeling SE as
the inherently time-dependent construct it is. Moreover,
these fundamental insights in the age-time-SE relation-
ships loosen the firm grip the age-issue has kept on SE
research. Thereby, this paper may contribute to countering
the negative stereotyping of older employees as well as
form a prerequisite for more practice-oriented research on
dynamic employment characteristics as predictors of SE.
After all, the main goal of SE research is to identify work
and work-contextual factors that may facilitate people in
participating in employment longer in a beneficial way.

References

1. Christensen H. What cognitive changes can be expected with
normal ageing? Aust N Z J Psychiatry 2001 Dec;35(6):768—
75. http://dx.doi.org/10.1046/j.1440-1614.2001.00966.x.

2. Wilson RS, Beckett LA, Barnes LL, Schneider JA, Bach J,
Evans DA et al. Individual differences in rates of change
in cognitive abilities of older persons. Psychol Aging
2002 Jun;17(2):179-93. http://dx.doi.org/10.1037/0882-
7974.17.2.179.

3. Finkel D, Pedersen NL. Processing speed and
longitudinal trajectories of change for cognitive abilities:
the Swedish adoption/twin study of aging. Aging
Neuropscychol C. 2004;11(2-3):325-45. http://dx.doi.

482

Scand J Work Environ Health 2018, vol 44, no 5

org/10.1080/13825580490511152.

Schaie KW. The course of adult intellectual development.
Am Psychol 1994 Apr;49(4):304-13. http://dx.doi.
org/10.1037/0003-066X.49.4.304.

Deary 1J, Corley J, Gow AJ, Harris SE, Houlihan LM,
Marioni RE et al. Age-associated cognitive decline. Br Med
Bull 2009;92(1):135-52. http://dx.doi.org/10.1093/bmb/
1dp033.

Salthouse TA. When does age-related cognitive decline
begin? Neurobiol Aging 2009 Apr;30(4):507-14. http:/
dx.doi.org/10.1016/j.neurobiolaging.2008.09.023.

Beier ME, Ackerman PL. Age, ability, and the role of prior
knowledge on the acquisition of new domain knowledge:
promising results in a real-world learning environment.
Psychol Aging 2005 Jun;20(2):341-55. http://dx.doi.
org/10.1037/0882-7974.20.2.341.

Ferrer E, Salthouse TA, Stewart WF, Schwartz BS.
Modeling age and retest processes in longitudinal studies of
cognitive abilities. Psychol Aging 2004 Jun;19(2):243-59.
http://dx.doi.org/10.1037/0882-7974.19.2.243.

O’Sullivan M, Jones DK, Summers PE, Morris RG, Williams
SC, Markus HS. Evidence for cortical “disconnection” as
a mechanism of age-related cognitive decline. Neurology.
2001;57(4):632-8.

. Bugg JM, Zook NA, DeLosh EL, Davalos DB, Davis HP.

Age differences in fluid intelligence: contributions of general
slowing and frontal decline. Brain Cogn 2006 Oct;62(1):9—
16. http://dx.doi.org/10.1016/j.bandc.2006.02.006.

. Salthouse TA. What and when of cognitive aging. Curr Dir

Psychol Sci 2004;13(4):140-4. http://dx.doi.org/10.1111/
3.0963-7214.2004.00293 x.

. Nelson EA, Dannefer D. Aged heterogeneity: fact or

fiction? The fate of diversity in gerontological research.
Gerontologist 1992 Feb;32(1):17-23. http://dx.doi.
org/10.1093/geront/32.1.17.

. Maddox GL, Douglass EB. Aging and individual differences:

a longitudinal analysis of social, psychological, and
physiological indicators. J Gerontol 1974 Sep;29(5):555-63.
http://dx.doi.org/10.1093/geronj/29.5.555.

. Sterns AA, Sterns HL, Hollis LA. The productivity and

functional limitation of older adult workers. In: Crown W,
editor. Handbook on employment and the elderly. Westport,
CT: Greenwood Press; 1996. p. 276-303.

. Warr P. Age and work behaviour: Physical attributes, cognitive

abilities, knowledge, personality traits and motives. In: Cooper
CL, Robertson IT, editors. International review of industrial
and organizational psychology. 16. New York: John Wiley &
Sons; 2001. p. 1-36.

. McDonald RB. The physiological aspects of aging. In: Dennis

H, editor. Fourteen steps in managing an aging workforce.
Lexington, MA: Lexington Books; 1988. p. 39-51.

. Keys BA, White DA. Exploring the relationship between

age, executive abilities, and psychomotor speed. J Int
Neuropsychol Soc 2000 Jan;6(1):76-82. http://dx.doi.
org/10.1017/S1355617700611098.



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

Forteza JA, Prieto JM. Aging and work behavior. In: Triandis
H, Dunnette M, Hough L, editors. Handbook of industrial
and organizational psychology. Palo Alto, CA: Consulting
Psychologists Press; 1994.

Broersen JP, de Zwart BC, van Dijk FJ, Meijman TF, van
Veldhoven M. Health complaints and working conditions
experienced in relation to work and age. Occup Environ
Med 1996 Jan;53(1):51-7. http://dx.doi.org/10.1136/
oem.53.1.51.

Hedge JW, Borman WC, Lammlein SE. The aging workforce:
Realities, myths, and implications for organizations.
Washington DC: American Psychological Association; 2006.

Hedge JW, Borman WC. The Oxford handbook of work and
aging. Oxford: Oxford University Press; 2012.

Posthuma RA, Campion MA. Age stereotypes in the
workplace: common stereotypes, moderators and future
research. J Manage 2009;35(1):158-88. http://dx.doi.
org/10.1177/0149206308318617.

Skirbekk V. Age and individual productivity: a literature
survey. Vienna Yearbook of Population Research. Vienna,
Austria: Verlag der Osterreichischen Akademie der
Wissenschaften; 2004. p. 133-53.

McEvoy GM, Cascio WF. Cumulative evidence
of the relationship between employee age and job
performance. J Appl Psychol 1989;74(1):11-7. http://dx.doi.
org/10.1037/0021-9010.74.1.11.

Waldman DA, Avolio BJ. A meta-analysis of age differences
in job performance. J Appl Psychol 1986;71(1):33-8. http://
dx.doi.org/10.1037/0021-9010.71.1.33.

Ng TW, Feldman DC. The relationship of age to ten
dimensions of job performance. J Appl Psychol 2008
Mar;93(2):392-423. http://dx.doi.org/10.1037/0021-
9010.93.2.392.

Desjardins R, Warnke A. Ageing and skills: A review and
analysis of skill gain and skill loss over the lifespan and
over time. OECD Educ Work Pap. 2012;72. http://dx.doi.
org/10.1787/19939019.

Hansson RO, DeKoekkoek PD, Neece WM, Patterson
DW. Successful aging at work: annual review, 1992—1996:
the older worker and transitions to retirement. J Vocat
Behav 1997;51(2):202-33. http://dx.doi.org/10.1006/
jvbe.1997.1605.

Desmette D, Gaillard M. When a “worker” becomes
an “older worker”: the effects of age-related social
identity on attitudes towards retirement and work.
Career Dev Int 2008;13(2):168-85. http://dx.doi.
org/10.1108/13620430810860567.

Lamont RA, Swift HJ, Abrams D. A review and
meta-analysis of age-based stereotype threat: negative
stereotypes, not facts, do the damage. Psychol Aging 2015
Mar;30(1):180-93. http://dx.doi.org/10.1037/a0038586.

van der Klink JJ, Biiltmann U, Burdorf A, Schaufeli WB,
Zijlstra FR, Abma FI et al. Sustainable employability-
-definition, conceptualization, and implications: A
perspective based on the capability approach. Scand J
Work Environ Health 2016 Jan;42(1):71-9. http://dx.doi.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Fleuren et al

org/10.5271/sjweh.3531.

Fleuren BP, de Grip A, Jansen NW, Kant I, Zijlstra
FR. Sustainable employability: a multidisciplinary
approach.;APA and NIOSH’s Work, Stress, and Health
Conference 2015 in Atlanta; Securex International
Conference on Sustainable Employability 2016 in Brussels;
European Association of Work and Organizational
Psychology conference 2017 in Dublin.

Brouwer S, de Lange A, van der Mei S, Wessels M, Koolhaas
W, Biiltmann U et al. Duurzame inzetbaarheid van de oudere
werknemer: stand van zaken [Sustainable employability of older
employees: status quo]. Groningen: UMC Groningen; 2012.

Fleuren BP, de Grip A, Jansen NW, Kant I, Zijlstra FR.
Critical reflections on the currently leading definition
of sustainable employability. Scand J Work Environ
Health 2016 Jun;42(6):557-60. http://dx.doi.org/10.5271/
sjweh.3585.

Fleuren BP, van Amelsvoort LP, Zijlstra FR, de Grip A,
Kant 1. Handling the reflective-formative measurement
conundrum: A practical illustration based on sustainable
employability. J Clin Epidemiol 2018 Jul; Online First.
http://dx.doi.org/10.1016/j.jclinepi.2018.07.007

Suzuki E. Time changes, so do people. Soc Sci Med
2012 Aug;75(3):452-6. http://dx.doi.org/10.1016/j.
socscimed.2012.03.036.

O’Brien RM. Age period cohort characteristics models.
Soc Sci Res 2000;29(1):123-39. http://dx.doi.org/10.1006/
ssre.1999.0656.

O’Brien RM, Hudson K, Stockard J. A mixed model
estimation of age, period, and cohort effects. Sociol
Methods Res 2008;36(3):402-28. http://dx.doi.
org/10.1177/0049124106290392.

Yang Y, Land KC. Age-period-cohort analysis of
repeated cross-section surves: fixed or random effects?
Sociol Methods Res 2008;36(3):297-326. http://dx.doi.
org/10.1177/0049124106292360.

O’Brien RM. Mixed models, linear dependency, and
identification in age-period-cohort models. Stat Med.
2017;0nline First.

O’Brien RM. The age-period-cohort conundrum as two
fundamental problems. Qual Quant 2011;45(6):1429-44.
http://dx.doi.org/10.1007/s11135-010-9397-6.

Bell A, Jones K. Another ‘futile quest’? A simulation study
of Yang and Land’s hierarchical age-period-cohort model.
Demogr Res 2014;30(1):333-60. http://dx.doi.org/10.4054/
DemRes.2014.30.11.

Bell A, Jones K. The impossibility of separating age, period
and cohort effects. Soc Sci Med 2013 Sep;93(1):163-5.
http://dx.doi.org/10.1016/j.socscimed.2013.04.029.

Mohren DC, Jansen NW, van Amelsvoort LG, Kant I. An
epidemiological approach of fatigue and work: experiences
from the Maastricht Cohort Study. Amersfoort: Wilco; 2007.

Kant 1J, Biiltmann U, Schroer KA, Beurskens AJ, Van
Amelsvoort LG, Swaen GM. An epidemiological approach
to study fatigue in the working population: the Maastricht
Cohort Study. Occup Environ Med 2003 Jun;60 Suppl

483

Scand J Work Environ Health 2018, vol 44, no 5



Age and time effects on sustainable employability

46.

47.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

57.

484

1:132-9. http://dx.doi.org/10.1136/0em.60.suppl 1.i32.

Sell L, Biiltmann U, Rugulies R, Villadsen E, Faber A,
Segaard K. Predicting long-term sickness absence and early
retiremen pension from self-reported work ability. Int Arch
Occup Environ Health. 2009;82(9):1139-. http://dx.doi.
0rg/10.1007/s00420-009-0420-y.

CBS. Fysieke arbeidsbelasting werknemers [Physical workload
of employees]. Centraal Bureau voor de Statistiek; 2017.
Available from https://goo.gl/iHhWvQ

Koning M, Meuwese B. Eerder stoppen met werken voor
zware beroepen [Early retirement for physically demanding
occupations]. Amsterdam: Economisch instituut voor de bouw;
2017.

CBS. Arbeidsvolume naar bedrijfstak en geslacht; nationale
rekeningen Heerlen [Labor volume by industry and sex;
national calculations]: Centraal Bureau voor de Statistiek;
2017 [cited 2018 13-07-2018]. Available from: http:/statline.
cbs.nl/Statweb/publication/?DM=SLNL&PA=82579NED
&D1=0-1&D2=0&D3=a&D4=0&D5=a&VW=T.

Chong S, van Beveren I, Verbiest P, van der Wal R. De rol
van het midden- en kleinbedrijf in de Nederlandse economie
[The role of medium and small businesses in the Dutch
economy]. Den Haag: Centraal Bureau voor de Statistiek;
2016.

Robinson-Whelen S, Kiecolt-Glaser J. The importance of
social versus temporal comparison appraisals among older
adults. J Appl Soc Psychol 1997;27(11):959-66. http://
dx.doi.org/10.1111/j.1559-1816.1997.tb00281.x.

Le Blanc PM, van der Heijden BI, van Vuuren T.
“I will survive™: A construct validation study on the
measurement of sustainable employability using different
age conceptualizations. Front Psychol 2017(8):1690. http://
dx.doi.org/10.3389/fpsyg.2017.01690.

Hertzog C, Kramer AF, Wilson RS, Lindenberger U.
Enrichment Effects on Adult Cognitive Development: Can
the Functional Capacity of Older Adults Be Preserved and
Enhanced?. Psychol Sci Public Interest 2008 Oct;9(1):1-65.
http://dx.doi.org/10.1111/j.1539-6053.2009.01034 x.

Mazzonna F, Peracchi F. Ageing, cognitive abilities and
retirement. Eur Econ Rev 2012;56(4):691-710. http://
dx.doi.org/10.1016/j.euroecorev.2012.03.004.

Abraham JD, Hansson RO. Successful aging at work: an
applied study of selection, optimization, and compensation
through impression management. J Gerontol B Psychol Sci
Soc Sci 1995 Mar;50(2):94-103. http://dx.doi.org/10.1093/
geronb/50B.2.P94.

Kooij DT, Tims M, Kanfer R. Successful aging at work:
The role of job crafting. In: Bal P, Kooij DTAM, Rousseau
D, editors. Aging Workers and the Employee-Employer
Relationship. Cham: Springer; 2015. p. 145-61.

Veth KN, Korzilius HP, van der Heijden BI, Emans BJ,
de Lange AH. Which HRM practices enhance employee
outcomes at work across the life-span? Int J] Hum Resour
Man. 2017. Online (Bergh) http://dx.doi.org/10.1080/0958
5192.2017.1340322.

Scand J Work Environ Health 2018, vol 44, no 5

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Boot CRL, Deeg DJH, Abma T, Rijs KJ, van der Pas
S, van Tilburg TG, et al. Predictors of having paid work
in older workers wiht and without chronic disease: A
3-year prospective cohort study. 2013;24(3). http:/dx.doi.
org/10.1007/s10926-013-9489-y.

Ware JE Jr, Sherbourne CD. The MOS 36-item short-form
health survey (SF-36). I. Conceptual framework and item
selection. Med Care 1992 Jun;30(6):473-83. http://dx.doi.
0rg/10.1097/00005650-199206000-00002.

van Veldhoven M, Broersen S. Measurement quality and
validity of the “need for recovery scale”. Occup Environ
Med 2003 Jun;60 Suppl 1:13-9. http://dx.doi.org/10.1136/
oem.60.suppl 1.i3.

van Veldhoven M, Meijman TF. Het meten van psychosociale
arbeidsbelasting met een vragenlijst: de vragenlijst beleving
en beoordeling van de arbeid (VBBA) [The measurement of
psychosocial job demands with a questionnaire (VBBA)].
Amsterdam: NIA; 1994.

Vercoulen JH, Swanink CM, Fennis JF, Galama JM, van der
Meer JW, Bleijenberg G. Dimensional assessment of chronic
fatigue syndrome. J Psychosom Res 1994 Jul;38(5):383-92.
http://dx.doi.org/10.1016/0022-3999(94)90099-X.

Ilmarinen J. The Work Ability Index (WAI). Occup Med-
Oxford. 2007;57(2):160-. http://dx.doi.org/10.1093/occmed/
kqmO08.

Ilmarinen J. Towards a longer worklife: aging and the quality
of worklife in the European Union. Helsinki: National Institute
for Occupational Health; 2006.

Humburg M, van der Velden R. What is expected of higher
education graduates in the 21st century? In: Buchanan J,
Finegold D, Mayhew K, Warhurst C, editors. Oxford handbook
of skills and training. Oxford: Oxford University Press; 2016.

de Cuyper N, de Witte H. The management paradox: self-
rated employability and organizational commitment and
performance. Person Rev 2011;40(2):152-72. http://dx.doi.
org/10.1108/00483481111106057.

Dyne LV, LePine JA. Helping and voice extra-role
behaviors: evidence of construct and predictive validity.
Acad Manage J 1998;41(1):108-19.

Tu YK, Kramer N, Lee WC. Addressing the identification
problem in age-period-cohort analysis: a tutorial on the use
of partial least squares and principal components analysis.
Epidemiology 2012 Jul;23(4):583-93. http://dx.doi.
org/10.1097/EDE.0b013e31824d57a9.

Yang Y, Land KC. A mixed models approach to the age-
period-cohort analysis of repeated cross-section surveys,
with an application to data on trends in verbal test
scores. Sociol Methodol 2006;36(1):75-97. http://dx.doi.
org/10.1111/j.1467-9531.2006.00175 x.

Received for publication: 27 December 2017



