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Objectives Determinants in the domains health, job characteristics, skills, and social and financial factors may

influence early retirement through three central explanatory variables, namely, the ability, motivation, and opportunity to work. Based on the literature, we created the Early Retirement Model. This study aims to investigate
whether data support the model and how it could be improved.

Methods Employees aged 58–62 years (N=1862), who participated in the first three waves of the Dutch Study

on Transitions in Employment, Ability and Motivation (STREAM) were included. Determinants were assessed
at baseline, central explanatory variables after one year, and early retirement after two years. Structural equation
modeling was applied.

Results Testing the Early Retirement Model resulted in a model with good fit. Health, job characteristics, skills,

and social and financial factors were related to the ability, motivation and/or opportunity to work (significant β
range: 0.05–0.31). Lower work ability (β= -0.13) and less opportunity to work (attitude colleagues and supervisor
about working until age 65: β= -0.24) predicted early retirement, whereas the motivation to work (work engagement) did not. The model could be improved by adding direct effects of three determinants on early retirement,
ie, support of colleagues and supervisor (β=0.14), positive attitude of the partner with respect to early retirement
(β=0.15), and not having a partner (β= -0.13).

Conclusions The Early Retirement Model was largely supported by the data but could be improved. The pro-

longation of working life might be promoted by work-related interventions focusing on health, work ability, the
social work climate, social norms on prolonged careers, and the learning environment.

Key terms LISREL; structural equation modeling; work ability.

In the Netherlands, as in many other countries, the population is ageing due to the increase in life expectancy and
decrease in fertility rate. This causes a pressure on the
social security system and an expected shortage of workers in some sectors (1). Therefore, there is a societal
need for workers to prolong their working life. Several
pension system reforms have been implemented, targeting different pillars of the pension system. The Dutch
pension system consists of three pillars: the state old-age
pension, supplementary pension schemes by virtue of
the employer or sector (about 90% of all employees),

and private savings (2). The statutory retirement age
at which persons receive their state old-age pension
was for example raised from 65 years in 2012 to 67 in
2023 (3). Besides, fiscal measures made early retirement schemes by the employer or sector financially less
attractive (4).
At the time of this study, statutory retirement age
was still 65 years, and most employees still had access
to extensive early retirement schemes. Dutch employers did relatively little to recruit and keep older workers compared to employers in, for example, Denmark,

1 Department of Public and Occupational Health, the EMGO+ Institute for Health and Care Research, VU University Medical Center, Amsterdam,
The Netherlands.
2 Netherlands Organisation for Applied Scientific Research TNO, Hoofddorp, The Netherlands.
3 Body@Work, Research Center on Physical Activity, Work and Health, TNO-VU/VUmc, Amsterdam, The Netherlands.

Correspondence to: Astrid de Wind, TNO, Department of Work, Health & Care, Schipholweg 77-89, 2316 ZL Leiden, The Netherlands.
[E-mail: astrid.dewind@tno.nl]

24

Scand J Work Environ Health 2015, vol 41, no 1

de Wind et al

Germany, and Italy (5). In 2012, only 27% of employers reported it is important for staffing that employees
continue working until the statutory retirement age (6).
However, legislation protects older workers against age
discrimination (7).
In previous research, a variety of factors influencing
(non-disability) early retirement have been identified.
Two systematic literature reviews reported that selfperceived poor health predicts early retirement with
risk estimates ranging from 1.28–3.36, whereas having
a musculoskeletal disorder or a respiratory disease did
not (8, 9). Others found that depressive symptoms also
predict early retirement (10).
Besides health, job characteristics may predict early
retirement. High physical work demands, ie, extreme
bending of the neck, predicted early retirement in one
study [odds ratio (OR) 6.8] (11), but no significant relationship was found in other studies (OR ranging from
0.9–1.1) (12, 13). High work pressure increased the likelihood of early retirement [hazard ratio (HR) 1.1] (13).
Employees who experienced high appreciation at work
were less likely to retire early (OR=0.58). A qualitative
study showed that a poor social climate, ie, conflicts at
work, influenced the process towards early retirement
(14). Besides, skills and knowledge may influence early
retirement. Provision of and participation in education
and training was associated with reductions in intention
to retire early and actual retirement behavior (15, 16).
Persons with a higher focus on development of knowledge and skills also appeared less likely to retire (17).
Social factors may play a role in early retirement
as well. Lund et al (11) found that having a partner
increased the likelihood of early retirement (OR 2.8).
Others added that partner support for continuing to work
and retiring early predicted, respectively, retirement at
older age and early retirement (17, 18). A longitudinal
study showed that pension systems offering more generous retirement options were associated with higher rates
of early retirement (19).
Other studies have shown that financial aspects might
be a reason for not taking early retirement (20) and that
the financial possibility to retire early strongly contributed
to early retirement (17). Hence, factors in the domains
of health, job characteristics, skills and knowledge, and
social and financial factors may influence the transition
from work to (non-disability) early retirement. As Schultz
proposed, these factors can be seen as “push and pull”
factors (21). Push factors are defined as negative circumstances that lead to early retirement. Poor health or high
physical work demands may fall within this category.
Pull factors are defined as positive factors that attract
an individual towards early retirement, such as having a
partner to spend more time with (21).
Qualitative research suggested that the ability, motivation, and opportunity to work mediate the relation-

ship between determinants in the domains health, job
characteristics, skills and knowledge, and social and
financial factors, on the one hand, and early retirement
on the other hand (14, 22, 23). For example, employees experiencing physically demanding work or high
work pressure retired early because they felt their work
demands reduced their ability to continue working (14).
Also, employees who experienced that their health
problems impaired their ability to function at work,
retired early (22, 23). Conflicts at work and continuous
changes in the way work needed to be done resulted in
a decreased motivation to continue working, and this in
turn resulted in early retirement (14). Employees with
poor health retired early because they felt pushed out
by their employer, and hence, experienced a reduced
opportunity to work (23).
Based on the literature, the research framework of
the Dutch longitudinal Study on Transitions in Employment, Ability and Motivation (STREAM) was developed (24). According to this framework, determinants
in the domains health, job characteristics, skills and
knowledge, and social and financial factors influence
work productivity and transitions in employment status
through three central explanatory variables (ie, the ability, motivation, and opportunity to work). The ability
to work refers to the concept of work ability (25). The
motivation to work refers to both intrinsic and extrinsic
motivations to work and work values and their fulfillment. The opportunity to work refers, for example, to
support at work for continuing employment. Figure 1
shows the framework applied to early retirement (ie, the
Early Retirement Model). To our knowledge, this model
is the first of its kind to integrate both determinants and
mechanisms underlying early retirement.
Although several studies identified determinants of
early retirement, how determinants influence early retirement has barely been studied in quantitative research.
More insight into mechanisms underlying early retirement
could be helpful to develop effective interventions that
promote continued employment until higher ages. Therefore, in the present study the Early Retirement Model
was studied. Our first research question was: Do data
support the Early Retirement Model? We hypothesized
that all determinants described in Figure 1 influence the
ability, motivation, and opportunity to work and that
these variables in turn influence early retirement. For
example, health is associated with work ability (26–28)
and decreased work ability is a predictor of early retirement (29). In addition, social support is associated with a
higher motivation to work (30, 31), and a lower motivation to work is associated with early retirement (32).
Our second research question was: How could the
Early Retirement Model be improved? We explored
whether direct relations between determinants and early
retirement improved the Early Retirement Model, eg, if
Scand J Work Environ Health 2015, vol 41, no 1
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factors other than the ability, motivation, and opportunity to work underlie the relation between determinants
and early retirement.

Methods
Study population
The study population consisted of STREAM participants. STREAM is a Dutch longitudinal study among
15 118 persons including employees (N=12 055), selfemployed persons (N=1029), and persons without paid
employment (N=2034) aged 45–64 years. The study
population of STREAM was previously described in
detail elsewhere (24). In short, persons participated
in the internet panel of GfK Intomart, a company specialized in market research. The study population was
stratified by employment status and age. Within the age
groups 45–49, 50–54, 55–59, and 60–64 years, we aimed
for the population to be representative of the Dutch
population with respect to gender and educational level.
Participants of STREAM completed online questionnaires annually in October / November 2010 (T1), 2011
(T2), 2012 (T3), and 2013 (T4). Participants were paid
to complete a questionnaire, ie, for every completed
questionnaire, the savings balance of the participant was
increased by about €3.00. In the present study, we used
data of the first three waves of STREAM.
Persons were included in the present study if they
were employee at baseline and after one year of followup and aged 58–62 years at baseline. We chose 58 years
as a lower age limit since the proportion of employees
that had retired early strongly increased from this age
onwards after two years of follow-up. We chose 62 years
at baseline as the upper-age limit because the official
retirement age was 65 years in the Netherlands at the time
of the study. Hence, after two years of follow-up, the participants had not yet reached the official retirement age.
Persons who indicated they were (partially) work disabled
or unemployed at baseline, or after one or two years of
follow-up, were excluded from the present study. Previous studies suggested that different factors and processes
underlie these transitions out of work (33). Moreover,
persons with missing information on one of the variables
were excluded from the present study.
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Figure 1. Early Retirement
Model [based on the Study
on Transitions in Employment, Ability and Motivation
(STREAM) research framework] (24).

In total, 1862 persons were included (figure 2). Of
the employees participating at T1, 84% participated
again at T2 and 75% at T3. To investigate whether loss
to follow-up was selective, we compared baseline characteristics of respondents who participated in all measurements and those who did not. At baseline, persons
lost to follow-up were slightly younger (59.7 versus 59.9
years, P<0.05), reported a slightly poorer mental health
score (52.7 versus 53.5, P<0.05) and higher focus on
development of knowledge and skills (score 3.9 versus
3.8, P<0.05), more often had no partner (29% versus
23%, P<0.05), and more often had a partner who did not
work (61% versus 56%, P<0.05).
Measurements
Participants completed a yearly online questionnaire.
Information on determinants, ie, demographics, health,
job characteristics, skills and knowledge, and social and
financial factors was derived from the baseline questionnaire. Information on the ability, motivation, and
opportunity to work was derived from the questionnaire
after one year of follow-up. The outcome variable “early
retirement” was derived from the questionnaire after two
years of follow-up.
Determinants of early retirement
Information on age, gender and educational level was
available. Educational level was measured using a question on the highest level of education completed with
a diploma, and categorized into low (primary school,
lower and intermediate secondary education, or lower
vocational training), intermediate (higher secondary
education, or intermediate vocational training) or high
(higher vocational education or university).
Perceived health was measured using the physical
component summary (PCS) and mental component summary (MCS) scales of the Short Form-12 Health Survey
(version 1). The scales range from 0 (worst possible
health status) to 100 (best possible health status) (34).
Physical job demands were measured using a 6-item
scale on regular use of force, the use of vibrating tools,
awkward postures, prolonged standing, and prolonged
squatting based on the Netherlands Working Conditions
Survey (35) and the Dutch Musculoskeletal Questionnaire (36) (Cronbach’s alpha 0.86). The 5-point response

de Wind et al

scale to these items (eg, “Does your job require that you
stand for long periods of time?”) ranged from “always”
to “(almost) never”. Job demands were measured with
four questions derived from the Job Content Questionnaire (Cronbach’s alpha 0.87). Responses to these items
[ie, “Do you have to work very fast?” (37, 38)] were
on a 5-point scale ranging from “always” to “(almost)
never”. Social support of colleagues and the supervisor was measured using four items derived from The
Copenhagen Psychosocial Questionnaire (COPSOQ)
(39) (Cronbach’s alpha 0.81). Employees indicated how
often their colleagues or their supervisor helped or supported them and how often they were willing to listen
to their work-related problems. The 5-point response
scale to these items (eg, “How often do you get help and
support from your colleagues?”) ranged from “always”
to “almost never”. Higher scores reflect higher social
support from colleagues and the supervisor. In addition,
participants indicated on a 4-point scale (ranging from
“not present at all” to “highly present”) whether appreciation was present at work (35).
In the domain of skills and knowledge, developmental proactivity was measured using a 4-item scale
derived from Van Veldhoven and Dorenbosch (40). This
scale reflects the extent to which persons actively search
for activities in their job that allow them to expand
knowledge and skills, and the extent to which persons
adapt their knowledge and skills to (future) changes
in their jobs. The 5-point response scale ranged from
“totally disagree” to “totally agree”; Cronbach’s alpha
was 0.81. A higher score reflects a higher focus on
development of skills and knowledge.
With respect to social factors, participants provided
information on their household composition. In the
analyses, we distinguished between persons with and
without a partner. If a person had a partner, the respondent reported the support of this partner with respect to
early retirement with one item, ie, “What would your
partner think if you would stop working completely as
soon as you get the opportunity?” (18). Responses were
on a 5-point scale, ranging from 1 (“very unpleasant”) to
5 (“very pleasant”). If someone did not have a partner,
we granted the mean population score on this variable
to this person, following the missing value procedure by
Cohen and Cohen (41). Also, the partner’s employment
status was assessed. In the analyses, we distinguished
between non-working and working. If someone did
not have a partner, we coded this as a non-working
partner for further analysis, which was corrected for by
including the variable for (not) having a partner to the
analysis. In addition, the following life events in the past
12 months were assessed: death of a partner, death of
a close family member or friend, partner got a serious
disease, and a close family member or friend got a serious disease. In the analyses, we distinguished between

persons who reported at least one of these life events
and persons who did not.
In the domain of financial factors, the financial situation of the household was measured using the following
item: “What is the financial situation of your household
now?”. Responses were: “very short of money”, “somewhat short of money”, “some money left” and “a lot of
money left”. In the analyses, we considered the financial
situation of the household as a continuous variable. A
higher score reflects a better financial situation of the
household.
Central explanatory variables
We operationalized the motivation to work as work
engagement. This concept was measured by means of
two dimensions of the Utrecht Work Engagement Scale
(UWES) (42): “vigor” (three items) and “dedication”
(three items). Vigor refers to having a lot of energy at
work and mental resilience, feeling strong and fit, and
not getting tired from work very fast (eg “At my job, I
feel strong and vigorous”). Dedication refers to enthusiasm, inspiration, pride, and job satisfaction (eg, “I am
enthusiastic about my job”). The dimensions vigor and
dedication were combined to one scale for work engagement (Cronbach’s alpha 0.93). Items could be answered
on a 7-point scale (ranging from “never” to “always”),
with a higher score reflecting a higher work engagement.
The ability to work was measured with the following item of the Work Ability Index: “By ‘work ability’,
we mean the degree to which you are able to work,
both physically and mentally. If you assign ten points
to your work ability in the best period of your life, how
many points would you assign to your work ability at
this moment?” The answer scale ranged from 0–10 (25).
The opportunity to work was operationalized by
means of two variables, ie, age discrimination and attitude of colleagues and supervisor about working until
age 65. Age discrimination was measured using three
items derived from the Nordic Age Discrimination Scale
on discrimination of older compared to younger workers
with respect to opportunities for promotion, education
and training, and development (43). These items (eg,
“Elderly workers do not have equal opportunities for
training during work time”) could be answered on a
5-point scale (ranging from “totally disagree” to “totally
agree”) and Cronbach’s alpha was 0.87. The attitude of
colleagues and supervisor about working until age 65
was assessed using two items, ie, “Do your colleagues
think it is important that you continue working until
the official retirement age?” and “Does your supervisor
think it is important that you continue working until the
official retirement age?” (18). Items were answered on
a 5-point scale (“very unimportant” to “very important”,
and “don’t know”). We granted the mean population
Scand J Work Environ Health 2015, vol 41, no 1
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score to employees with both items missing or a “don’t
know” response (16.8%). If persons had missing information or “don’t know” on one of the items, we granted
the score on the other item to these employees. In the
analyses we considered the attitude of colleagues and
supervisor as a continuous variable, with a higher score
reflecting a more positive attitude of colleagues and
supervisor about working until age 65.
Outcome
Information on early retirement was derived from one
question asking persons to indicate their employment
status. In this study, early retirement referred to employees who retired before the official retirement age of
65 years. This definition excluded persons who indicated that they had retired but were still working as an
employee or self-employed person.
Analysis
In order to test and improve the Early Retirement Model,
structural equation modeling (SEM) was applied. SEM
is in many respects similar to ordinary regression analyses. It tests the associations between one or more independent variables and one or more dependent variables.
Independent variables are called exogeneous variables,
and include only variables that are not influenced by
other variables in the model, ie, demographics in our
model. Dependent variables are called endogeneous
variables, and include the outcome variable early retirement, but also the determinants and central explanatory
variables as they all may be influenced by exogenous
variables and / or by other endogenous variables. The big
advantage of SEM above ordinary regression analyses is
that it deals simultaneously with multiple relationships
between exogeneous variables and endogeneous variables. The interpretation of the findings is very similar to
ordinary linear regression analyses. Structural equation
modeling provides standardized betas for the relations
between pairs of variables, that usually vary from -1,
which means perfect negative association, through 0,
which means no association at all to +1, which means
a perfect positive association. When performing SEM
a researcher specifies a model about expected relations
between several variables. Since we only used observed
variables, a path model was constructed.
We used a robust maximum likelihood estimation,
with correction of the standard errors of the estimates for
non-normal distributions by using the asymptotic covariance matrix (44). First, we tested the Early Retirement
Model. The hypothesized pathways within our model are
presented in figure 3. We specified a model with relations
between determinants (T1) and central explanatory variables (T2), and between central explanatory variables
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(T2) and early retirement (T3). We assumed no direct
relations between determinants and early retirement.
In these analyses, we controlled for the demographics
age, gender, and educational level as assessed at T1.
Secondly, we improved the Early Retirement Model.
This step was explorative, and aimed to investigate
whether direct relations between determinants and early
retirement would contribute to the model. Improving
the model took place in three steps: (i) we added direct
relations between determinants and early retirement to
the Early Retirement Model; (ii) we removed relations
between determinants and central explanatory variables,
determinants and early retirement, and central explanatory variables and early retirement with P>0.20 all at
once; and (iii) we removed all relations with P>0.05
one-by-one by means of backward selection. In the final
model we only kept significant relations (P<0.05).
Model fit was assessed using four different fit indices, based on recommendations by Hooper et al (45)
and Hu and Bentler (46): model fit was evaluated with
X2, root mean square error of approximation (RMSEA),
standardized root mean square residual (SRMR), and
comparative fit index (CFI). Model fit was considered to
be good if: RMSEA<0.05, SRMR<0.05, and CFI≥0.90.
We used SPSS (IBM Corp, Armonk, NY, USA) for
calculating descriptive statistics, and preparing a dataset
that could be used in LISREL and PRELIS. LISREL is
an application for structural equation modeling. PRELIS
is a related application that, among others, computes
covariance matrices for the purpose of analyses in LISREL. PRELIS was used to calculate a covariance matrix
(relations between all variables) and an asymptotic covariance matrix for the purpose of analyses in LISREL.
Ethical issues
The Medical Ethical Committee of the VU University
Medical Centre Amsterdam declared that the Medical Research Involving Human Subjects Act does not
apply to STREAM. The Medical Ethical Committee
had no objection to the execution of this study. In the
information for participants that accompanied the online
questionnaire, it was emphasized that the privacy of
participants was guaranteed, all answers to the questions
were treated confidentially, and all data were stored in
secured computer systems.

Results
Table 1 shows the characteristics of the study population. Employees with the following professions were
included: craft and industrial professions (5.7%), transport professions (4.3%), office clerks (16.4%), commer-
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Exclusion:

Persons in STREAM
N=15,118

- self-employed and non-working
persons (N=3,063)
- age <58 or >62 (N=8,662)
- unemployed or (partial) disability
pension (N=131)
N=11,856

Employees at baseline (T1)
Exclusion:

N=3,262

Eligible persons
N=2,039

- no participation at T2 (N=537)
- no participation at T3 (N=290)
- self-employed at T2 (N=12)
- (partial) unemployment at T2 (N=56)
- (partial) disability pension at T2
(N=44)
- (partial) unemployment at T3 (N=53)
- (partial) disability pension at T3
(N=25)
- other non-non working at T2 (N=206)
N=1,223

Exclusion:
- incomplete data
Persons included in present
study

N=177

N=1,862

Figure 2. Study population. [STREAM= Study on Transitions in Employment, Ability and Motivation.]

Therefore, the Early Retirement Model was considered
to be a good model. The explained variance of early
retirement in this model was r2=0.19. Table 2 shows
that better physical and mental health were related to
higher work engagement, higher work ability, less age
discrimination, and a positive attitude of colleagues and
supervisor about working until age 65. Higher physical
demands were related to lower work ability and a less
positive attitude of colleagues and supervisor about
working until age 65. Higher job demands were related
to higher work engagement, more age discrimination,
and a positive attitude of colleagues and supervisor
about working until age 65. Social support of colleagues
and supervisor was related to higher work engagement
and less age discrimination. More appreciation at work
was related to higher work engagement, less age discrimination, and a positive attitude of colleagues and
supervisor about working until age 65. A higher focus
on development of knowledge and skills was related to
higher work engagement, higher work ability, more age
discrimination and a positive attitude of colleagues and
supervisor about working until age 65. A positive attitude of the partner with respect to early retirement was
related to lower work ability, more age discrimination,
and a less positive attitude of colleagues and supervisor
about working until age 65. A better financial situation
of the household was only significantly related to less
age discrimination at work. In addition, table 2 shows
that employees with a higher work ability and a positive attitude of colleagues and supervisor about working
until 65 less often retired early. Work engagement and
age discrimination were not related to early retirement.
Improved model

cial professions (5.7%), service professions (8.3%), professions in health care and assistance (14.0%), teacher/
lecturer (10.1%), specialists (8.6%), agricultural workers
(0.6%), executive staff (9.2%), and other professions
(17.0%). In total 11.9% of the employees made the
transition from work to early retirement between T2
and T3 (N=221). In general, the correlation between
determinants was small to moderate (0.01–0.23). A
stronger association was found between appreciation
at work and social support of colleagues and supervisor (Pearson’s r=0.43). The correlation between central
explanatory variables was small to moderate (Pearson’s
r range: 0.13–0.36).
Test of Early Retirement Model
Testing the Early Retirement Model resulted in a model
with an overall fit (X2) of 180.96 with 12 degrees of freedom. The RMSEA, SRMR, and CFI measures (0.031,
0.018, and 0.97, respectively) indicated a good fit.

Improving the Early Retirement Model resulted in an
overall fit (X2) of 93.72 with 39 degrees of freedom. The
RMSEA, SRMR, and CFI measures were 0.0027, 0.012,
and 0.99 respectively, and hence, indicated a good fit.
Therefore, the improved model was considered to be a
good model. The explained variance of early retirement
in this model was r2=0.25. Table 3 shows that the Early
Retirement Model could be improved by adding direct
effects of determinants on the outcome early retirement.
Persons who reported higher support of colleagues and
supervisor and persons who reported that their partner
had a positive attitude with respect to early retirement
were more likely to retire early, whereas persons with no
partner were less likely to retire early. In the improved
model, physical health was no longer related to the attitude of colleagues and supervisor about working until
age 65, and developmental proactivity and financial
situation of the household were no longer related to age
discrimination. Having experienced a life event was significantly related to work engagement in the improved
Scand J Work Environ Health 2015, vol 41, no 1
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model, whereas this was not the case when testing the
Early Retirement Model. The relations between all other
variables in the improved model remained similar to
those in the Early Retirement Model (maximum change
in standardized β=0.02).

Discussion
The Early Retirement Model was largely supported
by the data. Determinants in the domains health (poor
physical health and poor mental health), job characteristics (high physical demands, low job demands, and low
appreciation), skills and knowledge (low developmental
proactivity), and social factors (positive attitude of the
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Figure 3. The Early Retirement Model with predicted relationships.

partner with respect to early retirement, and life events)
influenced the transition from work to early retirement
via lower work ability and less opportunity to work
(more negative attitude of colleagues and supervisor about working until age 65). Improving the Early
Retirement Model showed that high social support of
colleagues and supervisor and a positive attitude of the
partner with respect to early retirement also influenced
early retirement directly, and that having a partner was
only directly related to early retirement.
The finding that work ability and the opportunity to
work mediate the relation between health, job characteristics, skills and knowledge, and social factors is in line with
previous qualitative research (14, 22, 23). Unexpectedly,
work engagement did not mediate the relation between
these determinants and early retirement, although previ-
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Table 1. Descriptives of the study population (N=1862).
[SD=standard deviation]
Characteristics
Age (58–62 years)
Gender (female)
Educational level
Low
Intermediate
High
Physical health (1–100) a
Mental health (1–100) a
Physical demands (1–5) a
Job demands (1–5) a
Support colleagues / supervisor (1–5) a
Appreciation (1–4) a
Developmental proactivity (1–5) a
Partner (no) b
Attitude partner with respect to early
retirement (1–5) c
Employment status partner (working) d
Life event (yes) e
Financial situation of the household
(1–5) a
Work engagement (1–7) a
Work ability (0–10) a
Age discrimination (1–5) a
Attitude colleagues and supervisor about
working until age 65 (1–5) c
Early retirement (yes)

Frequency
(%)
41

Mean

SD

59.7

1.3

51.8
53.8
1.7
3.0
3.5
2.7
3.9

7.3
7.1
0.8
0.8
0.8
0.8
0.6

3.4

0.9

3.6

0.9

4.5
7.9
2.6
3.2

1.2
1.5
0.8
0.8

29
34
37

24
44
34

12

Higher score reflects better physical and mental health, higher physical
demands, higher job demands, more appreciation at work, higher focus
on development of knowledge and skills, better financial situation, higher work engagement, higher work ability, more age discrimination.
b Higher score reflects having no partner.
c Higher score reflects more positive attitude of partner with respect to
early retirement, more positive attitude of colleagues and supervisor
about working until age 65.
d Higher score reflects the partner has a paid job.
e Higher score reflects having experienced a life event.
a

ous qualitative research suggested this (14). In addition,
a Dutch study showed that persons who were not willing
to work until age 65 were more likely to retire early (47).
It may be that we adopted a too limited operationalization
of the motivation to work in the present study by focusing on work engagement. Actual work values and work
motives may play a role as well. Besides, the motivation
not to work, ie, to do things outside of work, may also
need to be included in models and analyses. It might be
that determinants, such as having a partner, attitude of the
partner with respect to early retirement, and health, influence early retirement via a desire to enjoy life or spend
more time with family (14) instead of the motivation to
work. Although the domestic domain is also included in
various other models that address early retirement (48,
49), the motivation to do things outside of work has not
previously been included. Therefore, we recommend
that future research investigates the mediating role of the
motivation to do things outside work in addition to the
ability, motivation and opportunity to work.

Previous research showed that a better psychosocial work environment, ie, more appreciation at work,
decreased the likelihood of early retirement (17). However, in the present study, persons who reported higher
social support of colleagues and supervisor were more
likely to retire early. It may be that persons experience
more support at work in case of important life events, eg,
when approaching retirement. Therefore, we recommend
future research to study within one dataset whether
the strength of the association between support of colleagues and supervisor and early retirement depends
on the period of time between the assessment of these
variables. Another explanation could be that our measure on social support does not reflect how supportive a
working environment is, but reflects support to persons
experiencing life events that result in early retirement,
eg, disease of their partner. Besides, in contradiction
with previous research (17, 20, 50), the financial situation of the household was not related to early retirement,
neither directly nor indirectly. These contradictory findings might be explained by differences in the follow-up
period and differences in the aspects of the financial situation that were assessed. We tested the latter possibility
by post-hoc analyses in which we included the financial
possibility to retire early (“Could you financially afford
to stop working before the official retirement age?”) (17)
instead of the financial situation of the household. In line
with our previous study (17), the financial possibility to
retire had a direct influence on early retirement. Hence,
different financial characteristics influence early retirement differently. Future research needs to further clarify
which aspects of the financial domain are of importance
with respect to early retirement.
Favorable early retirement schemes were still widely
accessible in the Netherlands at the time of data collection, whereas labor market opportunities were limited.
These circumstances may have influenced our findings.
Favorable retirement arrangements will decline in the
near future, eg, due to the official retirement age increasing from 65 years in 2012 to 67 years in 2023 (3). At
the same time, due to the extensive public debate on the
need to prolong working life, the social norm at work
may become more favorable with respect to prolonged
careers. In the present study, this importantly contributed
to early retirement. Hence, we expect that increasing job
opportunities for older workers may strongly contribute
to the prolongation of working life.
A strength of the present study is that we addressed
not only determinants of early retirement but also mediating variables and, hence, underlying mechanisms. In
addition, determinants, mediating variables and early
retirement were measured at separate moments in time
in a longitudinal study. Another strength is that variables frequently studied in different areas of expertise,
ie, health, job characteristics, skills and knowledge,
Scand J Work Environ Health 2015, vol 41, no 1
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Table 2. Early Retirement Model, standardized betas. Bold indicates associations with P<0.05.
Central explanatory variables T2
Work
engagement

Work
ability

Determinants T1
Physical health a
0.11
0.31
Mental health a
0.27
0.24
Physical de0.03
-0.05
mands a
Job demands a
0.04
0.06
Support from
0.00
0.06
colleagues /
supervisor a
Appreciation a
0.03
0.17
Developmental
0.25
0.08
proactivity a
Partner b
-0.03
0.01
Partner’s attitude -0.03
-0.07
to early retirement c
Partner’s employ- -0.02
-0.03
ment status d
Life event e
0.04
0.01
Household finan0.00
0.02
cial situation a
Central explanatory variables T2
Work engagement a
·
·
Work ability a
·
·
Age discrimination a
·
·
Attitude of colleagues / ·
·
supervisor about
c
working until age 65

Central explanatory variables T2

Outcome
T3

Work
engagement

Age
Attitude
Early
discrimi- colleagues retirenation / supervi- ment
sor about
working
until age
65
-0.09
-0.10
0.03

0.05
0.06
-0.05

·
·
·

0.07
-0.20

0.06
0.03

·
·

-0.19
0.05

0.15
0.11

·
·

0.01
0.06

0.03
-0.09

·
·

0.04

-0.03

·

0.03
-0.04

0.05
0.00

·
·

·
·
·
·

·
·
·
·

0.02
-0.13
-0.04
-0.24

Higher score reflects better physical and mental health, higher physical
demands, higher job demands, more appreciation at work, higher focus
on development of knowledge and skills, better financial situation, higher work engagement, higher work ability, more age discrimination.
b Higher score reflects having no partner.
c
Higher score reflects more positive attitude of partner with respect to
early retirement, more positive attitude of colleagues and supervisor
about working until age 65.
d Higher score reflects the partner has a paid job.
e Higher score reflects having experienced a life event.
a

social and financial factors, work ability, motivation
and opportunity to work, were incorporated in one
study. However, this study also has limitations. First,
the results are likely to be influenced by the operationalization of the variables in this study. As already mentioned, this may be true for the operationalization of the
motivation to work and financial factors. Moreover, the
operationalization of the opportunity to work by means
of age discrimination and the attitude of colleagues
and supervisor about working until age 65 reflect the
opportunities to work within the work organization. This
could be supplemented with labor market opportunities
in general, which may also play an important role in
early retirement (14). A second limitation is the rela-
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Table 3. Improved model, standardized betas.
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Determinants T1
Physical health a
0.11
Mental health a
0.27
Physical demands a
Job demands a
0.05
Support from
0.05
colleagues /
a
supervisor
Appreciation a
0.17
Developmental
0.26
proactivity a
Partner b
·
Partner’s attitude to
·
early retirement c
Partner’s employ·
ment status d
Life event e
0.04
Financial situation of
·
the household a
Central explanatory variables T2
Work engagement a
·
Work ability a
·
Age discrimination a
·
Attitude of colleagues /
·
supervisor about
working until age 65 c

Work
ability

Outcome
T3

Age dis- Attitude
Early
criminacol- retirement
tion
leagues /
supervisor about
working
until age
65

0.31
0.24
-0.05
·
·

-0.09
-0.10
0.09
-0.19

·
0.05
-0.06
0.05
·

·
·
·
·
0.14

·
0.09

-0.18
·

0.16
0.13

·
·

·
-0.05

·
0.05

·
-0.08

-0.13
0.15

·

·

·

·

·
·

·
·

0.05
·

·
·

·
·
·
·

·
·
·
·

·
·
·
·

·
-0.12
·
-0.23

Higher score reflects better physical and mental health, higher physical
demands, higher job demands, more appreciation at work, higher focus
on development of knowledge and skills, better financial situation, higher work engagement, higher work ability, more age discrimination.
b Higher score reflects having no partner.
c
Higher score reflects more positive attitude of partner with respect to
early retirement, more positive attitude of colleagues and supervisor
about working until age 65.
d Higher score reflects the partner has a paid job.
e Higher score reflects having experienced a life event, only associations
with P<0.05 are presented.
a

tively short follow-up period of two years in the present
study. Moreover, the time periods between determinants
and central explanatory variables and between central
explanatory variables and early retirement were fixed
to one year. To capture the complete pre-retirement
process, a longer follow-up period may be needed.
Besides, future research needs to shed light on the time
windows of different underlying mechanisms, eg, from
poor health to reduced work ability, to early retirement.
Third, our study population participated in the internet
panel. Although 97% of the persons aged 12–65 and
74% of those aged 65–75 years use the internet in the
Netherlands (51), generalizability of our findings to
certain vulnerable groups may be limited, eg, illiterate
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persons, persons who do not master the Dutch language
and those without internet access. Fourth, we found
some differences in baseline characteristics between
participants and persons lost to follow-up. Although
these differences were small, bias due to non-response
at follow-up cannot be ruled out. Fifth, the standardized
betas in the present study are relatively small. However,
we believe they are meaningful. SEM deals simultaneously with multiple relationships between several
variables, and hence, all associations are corrected for
overlap with other variables. Taking that into account,
we think the standardized betas in our study are of moderate size. Sixth, in our SEM analysis a large number of
associations was estimated simultaneously. As the risk
of obtaining a false significant association is α=0.05 for
each individual association, it is possible that some of
our significant associations were false positive, as in all
analyses with multiple parameters tested. Finally, differences between subgroups of employees, eg, different
occupations, could not be presented due to a lack of
statistical power. However, we did perform an additional
multi-group analysis to examine the Early Retirement
Model among employees with different educational
levels. Relations between variables appeared roughly
similar among employees with low-, intermediate- and
high-education levels. We recommend future studies
with sufficient statistical power to investigate differences between other subgroups of employees.
As previously described, future research is needed
to improve the operationalization of the motivation and
opportunity to work, study persons for a longer period
of time, and investigate differences among subgroups
of workers. Besides, it would be of interest to study
additional determinants in the Early Retirement Model.
For example, we recommend future research to include
information on (the availability of) early retirement
schemes and private savings for retirement in order to
gain insight in their impact on early retirement. In addition, within the domain of social factors, the influence
of having co-resident children and providing informal
care could be addressed. Finally, we recommend future
research to study mechanisms underlying early retirement in different countries to investigate whether similar
determinants and mechanisms play a role in countries
with different pension systems.
In conclusion, the Early Retirement Model was
largely supported by the data, but could be further
improved. Work ability and the opportunity to work
provided within the work organization (ie, the social
norm with respect to early retirement) mediated the
relation between health, job characteristics, skills and
knowledge, and social factors, on the one hand, and
early retirement on the other hand. Hence, increasing
work ability and job opportunities within work organizations may contribute to the prolongation of working

life. In the present study, these mediating variables were
importantly influenced by health, appreciation at work,
and developmental proactivity. Therefore, workplace
health promotion, interventions improving the social
climate at work, and designing jobs in such a way that
employees are continuously stimulated to expand their
skills and knowledge and adapt to changes in their
work may support employees to work until older age.
It should be noted that factors in the domestic domain,
ie, the attitude of the partner with respect to early
retirement and life events, also contributed to early
retirement. These are factors that cannot be influenced
directly by workplace interventions. Finally, the results
of the present study indicate that various determinants
and mechanisms underlie early retirement, and hence,
that policies, regulations and interventions that aim to
prolong working life need to cover a diversity of factors
and need to be tailored to the individual employee.
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