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Abstract: We first clarify the definition of sustainable employability, and then we study how the
indicators of sustainable employability among older Finnish postal service employees have changed
over time. Finally, we estimate the effect of age on these indicators in a two-year follow up. A
questionnaire survey among the Finnish postal service employees was conducted in 2016, and a
follow-up was conducted in 2018. We analyze data from 1262 subjects who replied to both the baseline
and the follow-up surveys. Sustainable employability is defined as a multidimensional construct
using nine indicators and covering three domains (health, well-being and employability) based on
Fleuren and colleagues’ model. Measurement time (repeated measure) is used as a within-subjects
factor, and age is used as a between-subjects factor. The estimated marginal means of the indicators
of sustainable employability at the baseline and the follow-up by age in years are calculated. No
significant change is found in eight indicators (work ability, time and resources, recovery after work,
job satisfaction, motivation, perceived employment, enough training on the job and relevance of
work) of sustainable employability after the two-year follow-up. We find a statistically significant
effect of time on self-rated health (F = 6.56, p = 0.011). Six out of nine indicators (self-rated health,
work ability, time and resources, recovery after work, job satisfaction, and perceived employment)
have a statistically significant effect of age between subjects. Partial Eta Squared (n2,) shows a
very small difference in the indicators of sustainable employability during the follow-up, indicating
that the employability of the workers was sustained throughout. We used the Fleuren model as the
basis for our definition of sustainable employability. Although they are based on single items, these
indicators of sustainable employability remain stable after the two-year follow-up. Significant effects
of age between subjects are found for six out of nine indicators. The results suggest that age may be
an important determinant of sustainable employability.

Keywords: sustainable work; employment; well-being; older workers; aging

1. Introduction

The labor force is aging globally because of the aging of the population. At the
same time, the number of younger workers entering the labor market is decreasing, and
employment among older workers is lower, which decreases the total labor force [1,2]. A
very fast decline in labor force participation rates has occurred in European economies.
The COVID-19 pandemic and many other factors have led to this decline, including early
retirement from paid employment at the age of 65 or earlier until recent years [3]. These
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changes in the labor force emphasize the importance of sustainable employment, which
is the extent to which workers are able and willing to remain working until reaching an
extended retirement age [4].

Sustainable employability is a multifaceted concept that involves the abilities and
motivation of the individual to perform in jobs that are offered. This concept has become an
important concern in the context of keeping people in the labor market, and it enables the
extending of working life [5]. However, making work sustainable requires accommodation
between the requirements of work and the needs of individuals, as both change over time.
A few earlier studies have presented definitions of sustainable employability in different
contexts, yet a clear and a comprehensive framework, especially targeted towards older
employees, is still missing. This study provides a short overview of earlier research on the
definition of sustainable employability and presents a comprehensive conceptual model of
sustainable employability for older employees and its indicators.

This article is structured in the following way: We first present a short literature review
to introduce the concepts of sustainable employability and to examine how the concept of
sustainable employability is linked with well-being, older workers, aging and the theories
around them. Next, we present the methods, describe the data, introduce measures of
employability indicators and our analysis procedure. Then, the results are summarized,
followed by a discussion of our findings in relation to the previous literature, our study’s
contributions to theory and practice and its strengths and limitation.

2. Literature Review

The definition and concept of sustainable employability, especially among older work-
ers, is not very clear in the literature. Earlier research on sustainable employability is mostly
focused on the labor market participation of older employees. We conducted a scoping
review literature search in Medline using the key words ‘sustainable employability’, ‘em-
ployability index’, ‘employability” and ‘employment” along with the words ‘older workers’,
‘workers” and ‘older employees’, and we found 193 results. Furthermore, only a handful of
articles were relevant to the topic.

The most cited definition of sustainable employment is by van der Klink et al. [6],
which describes sustainable employability as:

“ ... achieving tangible opportunities in the form of a set of capabilities by the workers
throughout their working lives. The workers also enjoy the necessary conditions that
allow them to make a valuable contribution through their work, now and in the future,
while safequarding their health and welfare. This requires, on the one hand, a work
context that facilitates this for them and on the other hand; the attitude and motivation to
exploit these opportunities”.

This definition highlights sustainable employability as a multidimensional concept
and involves the longitudinal aspects of the work environment, individual capability and
well-being. In line with van der Klink’s definition, another study by van Dam et al. [4]
presented employability, work engagement and affective commitment as three indicators
of sustainable employability and investigated the role of an intrinsically motivating job
and an age-supportive climate. These indicators have been mentioned as important factors
underlying sustainable employment in other studies, as well [4,7].

Nilsson [8] presented a model for a sustainable working life for all ages (swAge) in
three levels with nine determinate areas for work-life participation. The three levels of
sustainable extended working life that were presented are the micro (individual level),
meso (the organizational and enterprise level) and macro level (society level) [8]. The nine
determinant areas of the swAge model are self-rated health, physical work environment,
mental work environment, working hours, personal finances, family situation, social
support at work, work satisfaction, and opportunities for development. These determinant
areas are mostly similar with earlier definitions and models [4,6]. Based on Nilsson’s [8]
swAge model, Deng et al. [9] presented their definition and dimensions of sustainable
employability with the aim of developing sustainable employability scales in the future.
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The definition by Deng et al. [9] considers the interaction of individual and environmental
factors which distinguish employability from work ability.

Other definitions include the multivariate approach of Peters et al. [10], which includes
several indicators such as health, general fatigue, emotional exhaustion, work ability,
work engagement, work-home interference, job satisfaction, and sickness absence. These
other definitions are mostly built on the previous definition by van der Klink et al. [6].
This also includes the Le Blanc et al. [11] definition, which highlights that, to continue
working, people need to be able, to be motivated, and to have the opportunity to continue.
Ybema et al. [12] presented the concept of transitions in employment and maintaining
sustainable employment, and Harten [13] presented employment opportunities, willingness
to change and skills as the main indicators.

Opverall, most of these definitions highlight that sustainable employability is a multidi-
mensional concept and that it involves a longitudinal aspect of change in the indicators
of employability. However, most of these definitions fail to present a clear conceptual
framework that includes the potential indicators of sustainable employability.

Most previous studies on sustainable employability have focused on the well-being
of older workers. However, sustainable employability requires not only the well-being
of employees at all ages but also places requirements on employee health and the work
environment. Earlier, we reported that the quality of a work environment is associated with
employees’ intention to retire [14]. A good working environment consists of flexible work
time, treating workers fairly and employer appreciation that motivate employees to work
longer [14]. However, sustainable employability is more than the intention of employees
to work for longer or having skills, knowledge and competencies [15,16]; it also depends
upon the employee’s personal health, well-being and employability characteristics [17].

2.1. Theory

Employees’ motivation needs and values at work change with age and time [18,19],
and some aspects of work become more important than others with age [20,21]. Earlier
studies state that certain job characteristics may guide increased productivity for one age
group more than others [22]. Selection optimization and compensation theory proposed
by Baltes and Dickson [20] refers to age-related changes and individual differences that
support our overall sustainable employability model. With aging, some work aspects, such
as long working hours and competition, become less attractive for older workers [23].

However, older workers have accumulated more experience, resources, intelligence,
work-related expertise and skills [24], which are key to sustaining employment. For the
given nature of work, employees need to be sufficiently skilled to remain employable.
Self-Determination theory [25] states that the fulfillment of basic psychological needs, such
as autonomy in terms of time and resources for friends, family and personal hobbies, is
crucial for optimal functioning, personal health and well-being. These prerequisites of
psychological well-being are not explicitly included in previous definitions of sustain-
able employability.

2.2. Conceptual Framework

The most recent review by Fleuren et al. [17] analyzes the pros and cons of the existing
definition of sustainable employability and presents a comprehensive definition, conceptual
framework and its multidimensional indicators in a longitudinal setting. This definition
includes a temporal component of sustainable employability, considered as an individual
characteristic, and excludes a contextual component. It covers functioning at work and in
the labor market as a multidimensional construct; includes three main domains of health,
well-being and employability; and also includes indicators that can be considered to be
outcomes of employment. Based on this definition presented by Fleuren et al. [17,26], we
present here a modified conceptual framework (Figure 1) which is suited to older employees.
We have defined our model using single-item indicators, which is more practical than using
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multi-item indicators, and we studied their sustainability during the follow-up among

older employees.

Intercept, t0 Slope, t1
Health Health
Self-rated health Self-rated health
Work ability Work ability

Time and resources for friends
and hobbies
Need for recovery

Well-being
Motivation at work
Job satisfaction

Employability
Perceived employment
Enough training on the job
Relevance of work

Time and resources for friends
and hobbies
Need for recovery

Well-being
Motivation at work
Job satisfaction

Employability
Perceived employment
Enough training on the job
Relevance of work

Time/Age

Figure 1. Conceptual framework of sustainable employability, modified from Fleuren et al. [17]. The
straight line from tj to t; is a model slope of how the measures/indicators change over time/age.
The intercept of the model shows indicators at tg.

These indicators within three domains form an individual-level construct representing
employment characteristics, and they capture well an individual’s ability to function in
the labor market. These indicators and their contribution to sustainable employability are
described in detail in Fleuren et al. [17]. The indicators presented in our framework above
are based on single items, unlike in Fleuren et al. [17]. We have modified some of the items;
firstly, because these indicators show a balance between personal capacity, well-being and
recovery from work; and secondly, because we relied on pre-existing data, which means
that the measures available in the dataset were used.

The baseline measurement of the indicators at t; is the intercept of the model, and the
change captures the sustainability [17] of the indicators. Cognitive and physical abilities
decline with age [27], meaning that work ability decreases with age [28]. However, indi-
vidual variation in age-related decline increases at older ages [29]. To study age-related
variation, longitudinal data are needed, which most earlier studies are lacking. Moreover,
previous studies are conceptualized based on cross-sectional studies and lack informa-
tion on individual-level constructs to define sustainable employability. Therefore, in this
study, we aimed to explore single-item indicators of sustainable employability among older
Finnish postal service employees and to estimate the effect of age on these indicators in a
two-year follow-up (baseline in 2016 and follow-up in 2018). These indicators are later used
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to construct a sustainable employability index and are presented in a separate manuscript.
Based on the background, we derive the following hypotheses:

H1. There is a significant change in the mean scores of the indicators of sustainable employability
between the baseline and follow-up.

H2. Age groups have a significant effect on the mean scores of the indicators during the two-
year follow-up.

3. Methods

A longitudinal questionnaire survey was conducted among Finnish postal service
employees in 2016, and a follow-up was conducted in 2018. A questionnaire was sent to
all workers aged > 50 years in the year 2016 (n = 4386), and 44% (n = 2096) replied to the
survey. For employees who had an email address (n = 1313), a link to the electronic survey
was sent. The paper version of the questionnaire was sent mainly to those engaged in
operational work (distribution, transport, sorting, in-store work, warehouse and newspaper
distribution). A follow-up questionnaire was sent to 1935 employees (161 respondents
from the baseline survey did not provide permission for a follow-up survey). The follow-
up survey was completed in 2018, with a 76% response rate from baseline respondents
(n =1466). The mean age of the study population was 56.43 years (SD = 3.41), and 60%
were males. This study utilized data from 1262 subjects, who replied to both the baseline
and the follow-up surveys. The study was approved by the Academic Ethics Committee of
the Tampere Region (ethical approval number: 32/2016).

3.1. Measurement of Variables

All nine indicators from the three domains of health, well-being and employability
were assessed using a validated self-reported questionnaire at the baseline and follow-up.

3.1.1. Health

Self-rated health: Employees were asked to rate their health from the point of view of
work on a response scale of 0 (extremely bad) to 10 (extremely good) [30].

Work ability: The first item of the work ability index, “work ability at present compared
to the lifetime best”, was measured on a scale of 0 (extremely poor) to 10 (excellent). This
single-item question is validated against the full work ability index and can be used as a
reasonable alternative to it [31,32].

Time and resources for friends and hobbies: The employees were asked, “Do you have
enough time and resources for your friends and hobbies?” with response options ranging
from 0 (hardly) to 10 (totally) [30].

Recovery after work: Recovery after work was measured with the question, “How well
do you recover from the workload after a day/shift of work?” with response options
ranging from 0 (very poorly) to 10 (very well) [33].

3.1.2. Well-Being

Job satisfaction: Employees were asked the question, “How satisfied are you with your
current job?” with response options on a scale of 1-6, where 1 = very satisfied, 2 = nearly
satisfied, 3 = neither satisfied nor dissatisfied, 4 = quite dissatisfied, 5 = very dissatisfied
and 6 = cannot say [34].

Motivation at work: Motivation at work was asked with response options ranging from
0 (not at all) to 10 (very much) [30].

3.1.3. Employability

Perceived employment: Perceived employment of the employees was asked in the
question, “If you now became unemployed, do you think you would get a new job which
corresponds to your profession and work experience?” with response options on a scale of
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1-5, where 1 = yes/sure, 2 = probably, 3 = probably not, 4 = definitely not and 5 = cannot
say [34].

Enough training on the job: Employees were asked to report if they get sufficient training
to support their job, with response options from 0 (not at all) to 10 (quite enough) [30].

Relevance of Job: Employees’ frequency of experiencing doing important and significant
work for the company was measured on a scale of 1-6, where 1 = daily, 2 = weekly,
3 = monthly, 4 = less often, 5 = never and 6 = cannot say [34].

The following basic information at the baseline was measured: age in years, which
was used as a categorical variable (51 to 64+). Since there were few employees aged 64 years
or older, we therefore combined all employees aged 64 years and above into one category.
Other variables used were gender (male or female), work experience in years, education
(basic school, secondary-level, academic degree or other vocational training), occupational
class (white-collar or blue-collar), work shifts (regular day work or two shifts, including
night work) and marital status (married/living together or single/others).

3.2. Statistical Analysis

The distribution of the demographic characteristics of the study population is pre-
sented first as frequencies and proportions or as the mean and standard deviation (SD).
We tested for common method bias with Harman's single factor score, which showed that
the total variance for a common single factor was 44 %, which is below the recommended
threshold (50%). This indicates that the instrument used to measure sustainable employ-
ability indicators does not bias our results. A repeated-measures ANOVA was used to
determine the changes in the mean values of the indicators of sustainable employability
using the baseline and 2-year-follow-up measures. The mean differences (baseline mi-
nus follow-up values) were calculated, and they are presented with their 95% confidence
intervals (Cls). p-values for the differences in means were calculated.

Next, to investigate the effect of time and age on the indicators of sustainable em-
ployability, a general linear model (GLM) repeated-measures analysis was used, in which
measurement time (repeated measure) was used as a within-subjects factor, and age was
used as a between-subjects factor. The F-value was calculated by dividing the mean squares
for the variables by their error mean squares (i.e., the systematic variance divided by the
unexpected, unsystematic variance).

The Partial Eta Squared (1]2p) was calculated to explore the magnitude of the change
in the indicators, i.e., the proportion of variance in the indicators in the GLM model. If ljzp
is 0.14 or more, it indicates a large variance, and 14% of the total variance is accounted for
by that indicator. Similarly, if nzp is 0.06 or more, it is a medium, and if Ijzp is 0.01 or more,
it indicates a small proportion of the total variance [35]. Post hoc testing was conducted
using Bonferroni correction to keep Type I error at 5% overall.

The estimated marginal means and their 95% confidence intervals (CIs) of the indi-
cators of sustainable employability at the baseline and follow-up by age in years were
calculated, and they are presented in a graph separately for all nine indicators. Regard-
less of the magnitude and direction of the time and age effects in the test of within- and
between-subjects variance analysis, we analyzed the magnitude of the within-subjects
variance over time. Overall, low within-subjects variance over time improves the feasibility
of modelling sustainable employability as a time-dependent construct [15].

All analyses were performed in SPSS 26.

4. Results

Table 1 shows the demographic characteristics of the study population. The mean age
of the study population was 55.97 (SD = 3.13), and 60% were male employees. Participants
were predominantly aged 51-61 years, and only a few were aged 62-67 years. On average,
people had worked for more than 28 years. Nearly half of the employees (47%) had basic
schooling, and about one third (30%) had secondary-level education. A majority of the
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employees were working in a blue-collar job (87%), and 70% were working a regular day
shift. A majority (73%) were married or cohabiting.

Table 1. Baseline characteristics of the study participants.

Frequency (N = 1262) Percentage Mean (SD)
Age 55.97 (3.13)
51 105 8.3
52 99 7.8
53 103 8.1
54 146 11.6
55 133 10.5
56 132 10.5
57 127 10.0
58 129 10.3
59 97 77
60 75 5.9
61 74 5.9
62 20 1.6
63 12 0.9
64+ 10 0.8
Gender
Female 502 39.8
Male 760 60.2
Work experience (years) 28.11 (10.56)
Education
Basic school 587 46.9
Secondary level 371 29.7
Academic degree 59 4.7
Others 234 18.7
Occupational class
White-collar 166 13.2
Blue-collar 1090 86.8
Work shifts
Regular day work 879 69.9
Two shifts or other types 378 30.1
Marital status
Married/living together 910 72.6
Single/others 344 27.4

Changes in the indicators of sustainable employability from the baseline to the follow-
up are presented with a 95% CI for the mean difference in Table 2. No statistically significant
changes in the mean values of indicators of sustainable employability were found during
the follow-up, except for the self-rated health (p = 0.011), which was significantly lower at
the follow-up. Overall, the mean values of the indicators slightly decreased for almost all
indicators. For job satisfaction and sufficient education, the mean values improved at the
follow-up.

The results of the two-way repeated-measures GLM are shown in Table 3. We found
statistically significant effects of time on self-rated health (F = 8.71, p = 0.003). No other
indicators had a statistically significant effect of time. Six out of the nine indicators (self-
rated health, work ability, time and resources, recovery after work, job satisfaction and
perceived employment) had statistically significant effects of age. Only three indicators,
motivation at work, enough training on the job and relevance of work, did not have
a significant age effect. The Partial Eta Squared (n%,) shows very little change in the
indicators of sustainable employability from the baseline to the follow-up for both within
and between subjects (Table 3). The between-subjects change by age shows increased
variation with increasing age (Figure 2). Overall, the means of most of the indicators
improved between 60 and 63 years and worsened after that.
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Table 2. Employability indicators of the postal employees at baseline and follow-up and their pairwise
comparison of the mean and the standard error (SE) (N = 1262).

Original Mean, Mean, Mean
chale Baseline  Follow-Up Difference 95% CI p-Value
(SE) (SE)
Self-rated
health 0-10 8.08(0.16)  7.71(0.17) 0.36 0.09-0.64 0.011
Work ability 0-10 717 (0.19)  6.91(0.18) 0.26 ~0.05-0.56  0.104
Time and 0-10 6.53(025)  6.48 (0.25) 0.05 —0.39-050  0.814
resources
Recovery 0-10 6.98(0.22)  6.84(0.22) 0.13 —026-053 0511
after work
Job 1-6 243(0.10)  2.45(0.10) —0.02 —~020-0.17  0.870
satisfaction
Motivation 0-10 8.12(020)  8.07 (0.21) 0.05 ~030-041  0.770
at work
Perceived 1-5 338 (0.08)  3.28 (0.09) 0.10 —0.08-027  0.290
employment
Enough
training on 0-10 6.09(028)  6.20(0.27) —0.11 —0.63-041  0.628
the job
Relevence of 1-6 2.18(0.14)  2.05 (0.14) 0.13 ~0.14-039 0339
work

Table 3. Test of within- and between-subjects variance in the indicators of sustainable employability,
and a repeated-measures GLM analysis from two time points.

Within-Subjects Between-Subjects
Indicators
F p-Value 0%, F p-Value 02,
Self-rated 8.71 0.003 0.007 3.04 <0.001 0.031
health
Work 2.36 0.125 0.002 2.38 0.004 0.025
ability
Time and 2.30 0.129 0.002 1.87 0.032 0.019
resources
Recovery 0.01 0.908 0.000 2.78 <0.001 0.028
after work
Job satis- 0.01 0.921 0.000 2.16 0.009 0.023
faction
Motivation 047 0.492 0.000 1.83 0.092 0.019
at work
Perceived
employ- 0.35 0.557 0.000 2.55 0.002 0.026
ment
Enough
training on 0.10 0.749 0.000 091 0.547 0.009
the job
Relevance 0.02 0.883 0.000 1.39 0.154 0.014

of work
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Figure 2. Estimated marginal means with their 95% CIs of the indicators of sustainable employability
at baseline and the follow-up by age (in years).

5. Discussion

The aim of this paper was to explore the indicators of sustainable employability and
their relationship with age in a two-year follow-up among older postal employees. In
line with the previous literature, we explored nine indicators of sustainable employability
(self-rated health, work ability, time and resources, recovery after work, job satisfaction,
motivation at work, perceived employment, enough training on the job and relevance
of work) that represent the three important domains of health, well-being and employ-
ability. The results show no statistically significant changes in these indicators between
two measurement points in the two-year follow-up except for self-rated health, which
did not fully reject our first hypothesis (H1). This means that these indicators represent
sustainability in health, well-being and employability of the older employees. We found
almost no significant effect of time on these indicators except for self-rated health within
subjects. However, significant effects of time on these indicators between subjects were
found for six out of the nine indicators, i.e., our second hypothesis (H2) was partially
confirmed. Between-subjects variation increased with age for most indicators. Overall, the
results suggest that these indicators were consistent during the follow-up and are feasible
for the construction of a framework of the sustainable employability of older employees.

The indicators of sustainable employability in our study are mostly based on previous
definitions [6,26]. Importantly, as our study relies on existing data, the indicators also
rely on the measures available in the dataset. Moreover, the indicators presented in
Fleuren’s study are based on multi-items, whereas our indicators are all based on single
items. Nevertheless, the measures in our study are derived from validated questions. Few
indicators are different in our model, and they capture all three important domains of
sustainability in employment.

5.1. Health

Four indicators (self-rated health, work ability, time and resources for friends and
hobbies and need for recovery) represent the health domains of sustainable employability
in our study. These indicators remain consistent with no significant time effects during
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the follow-up except for self-rated health. This indicates that these are potential health
indicators of sustainable employment. Previous studies show that good self-rated health is
associated with working until 65 years and beyond [36], and good work ability has been
shown to be associated with sustainable employment [37]. Work ability is a multidimen-
sional concept which essentially captures how able an individual is to perform their job
given their physical and mental health [7]. It is obvious that people with good health and
work ability are able to work longer. Those with sustainable work ability during their
midlife demonstrate a lower risk of mobility limitations and better survival compared to
those with decreasing work ability [28].

The literature shows that leisure activities are associated with good health and well-
being [38]. In their study, Pressman et al. [38] defined leisure activities broadly as the
pleasurable activities that individuals engage in voluntarily when they are free from the
demands of work or other responsibilities. This is similar to the time and resources for
friends and hobbies variable that we have used. These types of leisure activities aid
employees in recovery from job stress and increase their likelihood of being fit for work the
next day. This is also one of the key factors of work—family balance, which is associated
with job satisfaction, good health [39] and well-being [40].

5.2. Well-Being

Motivation at work and job satisfaction are two key indicators that represent an
employee’s work well-being. They capture the psychological component of functioning
at work and are relevant to sustainable employability because satisfied and motivated
employees are able to continue working well. We found no significant effect of time in
the within- and between-subjects analyses of these indicators, which means that they are
potential indicators representing work well-being aspects of employment. Employees can
be stimulated through a supportive, rewarding and developmental work environment,
which may be an effective strategy to retain employees in the workforce [4].

5.3. Employability

Three indicators appear in the employability domain of the sustainable employability
model, namely perceived employment, enough training on the job and relevance of work.
All three indicators were stable during the follow-up, with no significant change within
subjects during the follow-up. These indicators are related to functioning and attractiveness
to employers [17]. Perceived employment itself shows an employee’s perception and
competitiveness for employment within or outside an organization. Perceived employment
has been shown to be associated with quality of life (life satisfaction and flourishing) in an
earlier study [41].

Having enough training on the job is one convenient indicator to capture the compe-
tence aspect of employability. Employability is not just about obtaining a job; it is a broader
set of competencies and attributes that enables employees to be successful throughout their
working career. Another important indicator within the employability domain is relevance
of work, which is measured in terms of experience of doing important and significant work
for the organization. To be able to be sustainably employable, employees need to be able to
be productive. The sustainable employability model framework developed based on the
capability approach [27] also emphasizes that the achievement of valuable functioning is
one of the key indicators of employability.

Our framework of sustainable employability supports the self-determination theory,
which suggests that employees’ health, performance and well-being are affected by the
type of motivation they have for their job activities [29,42]. When employees are in good
health, have good motivation and receive well-being support from their employer, they
understand the worth and purpose of their jobs. This helps them to feel ownership and
autonomy in carrying their job and to perform better now and in the future. This has
also broad implications for organizations. The selection, optimization and compensation
theory, on the other hand, also supports our sustainable employability framework, which
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is associated with occupational well-being and the maintenance of work ability. The theory
suggests that advancing the maximization of gains and minimization of losses associated
with aging results in sustainability in employment [43].

Our model has practical implications for individual workers, managers, employers
and policy makers. Individual workers can benefit by maintaining their health, work ability
and personal resources to achieve valuable goals at work. Therefore, motivation can remain
high, and they can obtain satisfaction from the job. Managers and employers can evaluate
the capabilities of their workers to continue working now and in the future. Managers
can evaluate the health, well-being and productivity of their workers and can provide
technical support, e.g., providing training to enhance the skills and knowledge of workers
and encouraging workers to achieve relevance of work in order to attain sustainability of
productive employment. The model also offers a tool to assess capabilities by structuring
interventions [6] aimed at improving the employability of workers to inform policy.

5.4. Study Strengths, Limitations and Future Directions

We studied a large sample of older employees, which is one of the strengths of this
study. The nature of postal service work is similar in many countries, and, therefore, the
findings may be generalizable beyond the population of the current study. The study
population includes both white- and blue-collar employees; however, the majority worked
in blue-collar tasks.

There are some methodological issues that should be considered while interpreting
the results. We used self-reported measures as indicators of sustainable employability.
However, the use of a self-report questionnaire to measure such factors is common. Earlier
studies also built sustainable employability models in different populations based on
self-reported measures [6,26]. Another limitation of our model is the use of single-item
measures, unlike those in a previous study [26]. Nevertheless, the measures used are
derived from valid instruments, and they capture satisfactorily three important domains
(health, well-being and employability) of employment. Our study is entirely focused on
the potential indicators of sustainable employability and possible age and time effects on
these indicators; no other explanatory variables were used in the model. Some potential
predictors, such as comorbidities, socio-economic position and physical work exposures,
may have influenced the significant decline in self-rated health. However, our focus was
to see the within- and between-subjects variance in the selected indicators, and these
indicators were consistent over time and age. The duration of the follow-up was short,
but we believe that a two-year follow-up is long enough to follow employees older than
50 years, as changes in health and comorbidities are more prominent at older ages [44].

There are other definitions of sustainable employability in the previous literature,
albeit with different foci. Our study provides a conceptual framework which adds to the
existing literature on sustainable employability among older employees. Future studies
should confirm these indicators and their sustainability using a longer follow-up period
in a larger and more heterogenous sample. There may be other research on sustainable
employability which we did not notice. Further research can expand the concept by
reviewing the existing literature and by evaluating and improving upon our framework
and indicators.

5.5. Conclusions

This study explored the potential indicators of sustainable employability among older
postal service employees using longitudinal data. In total, nine indicators were studied,
representing the three domains of health, well-being and employability. The indicators
showed consistency, with no significant changes over time, except for self-rated health.
This indicates that the employability of older postal service workers was sustained during
the two-year follow-up. However, a significant effect of age on these indicators between
subjects was found for six out of the nine indicators. The results suggest that age may
be an important determinant of sustainable employability. This paper contributes to the
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literature by providing insights on age and time effects of the potential indicators of
sustainable employability.

Author Contributions: Conceptualization, S.N. and C.-H.N.; statistical analysis, S.N.; writing—
original draft preparation, S.N.; writing—review and editing, S.N., SK., AS.,, HK., PK.C,, K.L.-S.
and PN.; supervision, C.-H.N. All authors have read and agreed to the published version of
the manuscript.

Funding: This study was funded by the Finnish Work Environment Fund (grant number: 200144).
PKC was partly funded by the Juho Vainio foundation: 202100245 and the Ella ja Georg Ehrnrooth
Foundation postdoc grant 2021.

Institutional Review Board Statement: The study was approved by the Academic Ethics Committee
of the Tampere Region (ethical approval number: 32/2016).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Kiihn, S.; Milasi, S.; Yoon, S. Population ageing and future labour market challenges. World Employ. Soc. Outlook. 2018, 2018,
45-50. [CrossRef]

2. Samorodov, A. Ageing and Labour Markets for Older Workers; Employment and Training Department, International Labour Office:
Geneva, Switzerland, 1999.

3.  Eurofound. Retirement. Available online: https://www.eurofound.europa.eu/topic/retirement (accessed on 25 November 2021).

4. Van Dam, K.; Van Vuuren, T.; Kemps, S. Sustainable employment: The importance of intrinsically valuable work and an
age-supportive climate. Int. |. Hum. Resour. Manag. 2017, 28, 2449-2472. [CrossRef]

5. Kuitto, K.; Helmdag, J. Extending working lives: How policies shape retirement and labour market participation of older workers.
Soc. Policy Adm. 2021, 55, 423-439. [CrossRef]

6.  Vander Klink, J.J.; Biiltmann, U.; Burdorf, A.; Schaufeli, W.B.; Zijlstra, ER.; Abma, F.I; Brouwer, S.; Van der Wilt, G.J. Sustainable
employability—definition, conceptualization, and implications: A perspective based on the capability approach. Scand. |. Work.
Environ. Health 2016, 1, 71-79. [CrossRef]

7. Ilmarinen, J.; Tuomi, K.; Seitsamo, J]. New dimensions of work ability. Int. Congr. Ser. 2005, 1280, 3—7. [CrossRef]

8. Nilsson, K. A sustainable working life for all ages—The swAge-model. Appl. Ergon. 2020, 86, 103082. [CrossRef]

9. Deng,J,; Liu, J.; Deng, W.; Yang, T.; Duan, Z. Redefinition and Measurement Dimensions of Sustainable Employability Based on
the swAge-Model. Int. ]. Environ. Res. Public Health 2021, 18, 13230. [CrossRef]

10. Peters, V,; Engels, J.A.; de Rijk, A.E.; Nijhuis, FJ. Sustainable employability in shiftwork: Related to types of work schedule rather
than age. Int. Arch. Occup. Environ. Health 2015, 88, 881-893. [CrossRef]

11. Le Blanc, PM.; Van der Heijden, B.I,; 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. [CrossRef]

12.  Ybema, J.F; Geuskens, G.A.; van den Heuvel, S.G.; de Wind, A.; Leijten, ER.; Joling, C.I; Blatter, B.M.; Burdorf, A.; van der
Beek, A.J.; Bongers, PM. Study on Transitions in Employment, Ability and Motivation (STREAM): The design of a four-year
longitudinal cohort study among 15,118 persons aged 45 to 64 years. Br. |. Med. Med. Res. 2014, 4, 1383-1399. [CrossRef]

13. Harten, E.J. Employable Ever after: Examining the Antecedents and Outcomes of Sustainable Employability in a Hospital Context.
Ph.D. Thesis, Utrecht University, Utrecht, The Netherlands, 2016.

14. Neupane, S.; Kyronlahti, S.; Kosonen, H.; Prakash, K.C.; Siukola, A.; Lumme-Sandt, K.; Nikander, P.; Nygard, C.H. Quality of
work community and workers’ intention to retire. Int. Arch. Occup. Environ. Health 2022, 1-10. [CrossRef] [PubMed]

15. Nilsson, S.; Ellstrom, P.E. Employability and talent management: Challenges for HRD practices. Eur. J. Train. Dev. 2012, 36.

16. Dacre Pool, L.; Sewell, P. The key to employability: Developing a practical model of graduate employability. Educ. + Train. 2007,
49, 277-289. [CrossRef]

17.  Fleuren, B.P; de Grip, A.; Jansen, N.W,; Kant, I; Zijlstra, ER. Unshrouding the sphere from the clouds: Towards a comprehensive
conceptual framework for sustainable employability. Sustainability 2020, 12, 6366. [CrossRef]

18. Heckhausen, J.; Wrosch, C. A motivational theory of life-span development. Psychol. Rev. 2010, 117, 32-60. [CrossRef]

19. Kooij, D.T.A.M,; De Lange, A.H.; Jansen, PG.W.; Kanfer, R.; Dikkers, ].S.E. Age and work-related motives: Results of a meta-
analysis. J. Organ. Behav. 2011, 32, 197-225. [CrossRef]

20. Baltes, B.B.; Dickson, M.W. Using life-span models in industrial-organizational psychology: The theory of selective optimization

with compensation. Appl. Dev. Sci. 2001, 5, 51-62. [CrossRef]


http://doi.org/10.1002/wow3.127
https://www.eurofound.europa.eu/topic/retirement
http://doi.org/10.1080/09585192.2015.1137607
http://doi.org/10.1111/spol.12717
http://doi.org/10.5271/sjweh.3531
http://doi.org/10.1016/j.ics.2005.02.060
http://doi.org/10.1016/j.apergo.2020.103082
http://doi.org/10.3390/ijerph182413230
http://doi.org/10.1007/s00420-014-1015-9
http://doi.org/10.3389/fpsyg.2017.01690
http://doi.org/10.9734/BJMMR/2014/7161
http://doi.org/10.1007/s00420-021-01826-4
http://www.ncbi.nlm.nih.gov/pubmed/34994849
http://doi.org/10.1108/00400910710754435
http://doi.org/10.3390/su12166366
http://doi.org/10.1037/a0017668
http://doi.org/10.1002/job.665
http://doi.org/10.1207/S1532480XADS0501_5

Sustainability 2022, 14, 5729 13 of 13

21.

22.

23.
24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Stork, D. Interests and concerns of older workers: New challenges for the workplace. J. Workplace Behav. Health 2008, 23, 165-178.
[CrossRef]

Truxillo, D.M.; Cadiz, D.M.; Rineer, ].R.; Zaniboni, S.; Fraccaroli, F. A lifespan perspective on job design: Fitting the job and the
worker to promote job satisfaction, engagement, and performance. Organ. Psychol. Rev. 2012, 2, 340-360. [CrossRef]

Kanfer, R.; Ackerman, PL. Aging, adult development, and work motivation. Acad. Manag. Rev. 2004, 29, 440-458. [CrossRef]
Ackerman, P.L. ‘Domain-specific knowledge as the “dark matter” of adult intelligence: Gf/Gc, personality and interest correlates.
J. Gerontol. Ser. B 2020, 55, 69-84. [CrossRef] [PubMed]

Deci, E.L.; Ryan, RM. The ‘what” and ‘why’ of goal pursuits: Human needs and the self-determination of behavior. Psychol. Ing.
2000, 11, 319-338. [CrossRef]

Fleuren, B.PI; van Amelsvoort, L.G.PM.; de Grip, A.; Zijlstra, ER.H.; Kant, I. Time takes us all? A two-wave observational study
of age and time effects on sustainable employability. Scand. |. Work. Environ. Health 2018, 44, 475-484. [CrossRef]

LaPlume, A.A.; Anderson, N.D.; McKetton, L.; Levine, B.; Troyer, A.K. When I'm 64: Age-related variability in over 40,000 online
cognitive test takers. . Gerontol. Ser. B 2022, 77,104-117. [CrossRef] [PubMed]

Neupane, S.; Nygérd, C.-H. Sustainable work ability during midlife and old age functional health and mortality. In Transitioning
to Good Health and Well-Being; Flahault, A., Ed.; MDPI: Basel, Switzerland, 2021; ISBN 978-3-03897-864-0. [CrossRef]

Batterham, P].; Bunce, D.; Mackinnon, A.J.; Christensen, H. Intra-individual reaction time variability and all-cause mortality over
17 years: A community-based cohort study. Age Ageing 2014, 43, 84-90. [CrossRef] [PubMed]

IImarinen, V,; Imarinen, J.; Huuhtanen, P.; Louhevaara, V.; Ndasman, O. Examining the factorial structure, measurement invariance
and convergent and discriminant validity of a novel self-report measure of work ability: Work ability—personal radar. Ergonomics
2015, 58, 1445-1460. [CrossRef]

Ahlstrom, L.; Grimby-Ekman, A.; Hagberg, M.; Dellve, L. The work ability index and single-item question: Associations with
sick leave, symptoms, and health—a prospective study of women on long-term sick leave. Scand. ]. Work. Environ. Health 2010, 1,
404-412. [CrossRef]

Jaaskeldinen, A.; Kausto, J.; Seitsamo, J.; Ojajarvi, A.; Nygard, C.H.; Arjas, E.; Leino-Arjas, P. Work ability index and perceived
work ability as predictors of disability pension: A study among Finnish municipal employees. Scand. . Work. Environ. Health
2016, 1, 490-499. [CrossRef]

Kinnunen, U.; Mauno, S. Irtiottoja Tydstd. Tyokuormituksesta Palautumisen Psykologia; Yliopistopaino: Tampere, Finland, 2009.
Kauppinen, T.; Mattila-Holappa, P.; Perkio-Makeld, M.; Saalo, A.; Toikkanen, J.; Tuomivaara, S.; Uuksulainen, S.; Viluksela, M.;
Virtanen, S. Tyo ja Terveys Suomessa 2012— Seurantatietoa Tyooloista ja Tyohyvinvoinnista; Tyoterveyslaitos: Helsinki, Finland, 2013.
Keppel, G. Design and Analysis: A Researcher’s Handbook; Prentice Hall: Englewood Cliffs, NJ, USA, 1991.

Sousa-Ribeiro, M.; Bernhard-Oettel, C.; Sverke, M.; Westerlund, H. Health-and Age-Related Workplace Factors as Predictors of
Preferred, Expected, and Actual Retirement Timing: Findings from a Swedish Cohort Study. Int. ]. Environ. Res. Public Health
2021, 18, 2746. [CrossRef]

Boissonneault, M.; de Beer, ]. Work ability trajectories and retirement pathways: A longitudinal analysis of older American
workers. J. Occup. Environ. Med. 2018, 60, e343. [CrossRef]

Pressman, S.D.; Matthews, K.A.; Cohen, S.; Martire, L.M.; Scheier, M.; Baum, A.; Schulz, R. Association of enjoyable leisure
activities with psychological and physical well-being. Psychosom. Med. 2009, 71, 725. [CrossRef] [PubMed]

Mensah, A.; Adjei, N.K. Work-life balance and self-reported health among working adults in Europe: A gender and welfare state
regime comparative analysis. BMC Public Health 2020, 20, 1052. [CrossRef] [PubMed]

Lunau, T.; Bambra, C.; Eikemo, T.A.; van Der Wel, K.A.; Dragano, N. A balancing act? Work-life balance, health and well-being in
European welfare states. Eur. J. Public Health 2014, 24, 22-27. [CrossRef] [PubMed]

Magnano, P.; Santisi, G.; Zammitti, A.; Zarbo, R.; Di Nuovo, S. Self-perceived employability and meaningful work: The mediating
role of courage on quality of life. Sustainability 2019, 11, 764. [CrossRef]

Deci, E.L.; Olafsen, A.H.; Ryan, R.M. Self-determination theory in work organizations: The state of a science. Annu. Rev. Organ.
Psychol. Organ. Behav. 2017, 4, 19-43. [CrossRef]

Baltes, P.B.; Baltes, M.M. Psychological perspectives on successful aging: The model of selective optimization with compensation.
In Successful Aging: Perspectives from the Behavioral Sciences; Baltes, P.B., Baltes, M.M., Eds.; Cambridge University Press: New
York, NY, USA, 1990; pp. 1-34. [CrossRef]

Hernandez, B.; Reilly, R.B.; Kenny, R.A. Investigation of multimorbidity and prevalent disease combinations in older Irish adults
using network analysis and association rules. Sci. Rep. 2019, 9, 14567. [CrossRef]


http://doi.org/10.1080/15555240802189554
http://doi.org/10.1177/2041386612454043
http://doi.org/10.2307/20159053
http://doi.org/10.1093/geronb/55.2.P69
http://www.ncbi.nlm.nih.gov/pubmed/10794186
http://doi.org/10.1207/S15327965PLI1104_01
http://doi.org/10.5271/sjweh.3741
http://doi.org/10.1093/geronb/gbab143
http://www.ncbi.nlm.nih.gov/pubmed/34329440
http://doi.org/10.3390/books978-3-03897-865-7
http://doi.org/10.1093/ageing/aft116
http://www.ncbi.nlm.nih.gov/pubmed/23934546
http://doi.org/10.1080/00140139.2015.1005167
http://doi.org/10.5271/sjweh.2917
http://doi.org/10.5271/sjweh.3598
http://doi.org/10.3390/ijerph18052746
http://doi.org/10.1097/JOM.0000000000001353
http://doi.org/10.1097/PSY.0b013e3181ad7978
http://www.ncbi.nlm.nih.gov/pubmed/19592515
http://doi.org/10.1186/s12889-020-09139-w
http://www.ncbi.nlm.nih.gov/pubmed/32669103
http://doi.org/10.1093/eurpub/cku010
http://www.ncbi.nlm.nih.gov/pubmed/24567294
http://doi.org/10.3390/su11030764
http://doi.org/10.1146/annurev-orgpsych-032516-113108
http://doi.org/10.1017/CBO9780511665684.003
http://doi.org/10.1038/s41598-019-51135-7

	Introduction 
	Literature Review 
	Theory 
	Conceptual Framework 

	Methods 
	Measurement of Variables 
	Health 
	Well-Being 
	Employability 

	Statistical Analysis 

	Results 
	Discussion 
	Health 
	Well-Being 
	Employability 
	Study Strengths, Limitations and Future Directions 
	Conclusions 

	References

