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Abstract
The rise in life expectancy – corresponding rise in subjective life expectancy?
Changes over the period 1999-2016
We test the hypothesis that subjective remaining life expectancy (SRLE) increased
concomitantly with the rise in actuarial remaining life expectancy (ARLE) over the
period 1999-2016. As earlier evidence shows the relevance of SRLE for the intention
of older workers to continue working, we focus on people aged 64-67 years. We also
examine the influence of personal characteristics on the trend in SRLE. We select data
from six measurement waves (n=1,967 observations) of the Longitudinal Aging Study
Amsterdam, which is representative for people aged 55 and over in the Netherlands.
SRLE is derived from a ‘lifeline’ on which participants indicated where they stood in
life at the moment of participation. We find no change over time in SRLE for men; for
women, in contrast, we find a significant increase in SRLE, greater than the increase
in ARLE. Among the personal characteristics, a poorer self-rated health (men), chronic
diseases (women), and, unexpectedly, a higher level of education and better cognitive
functioning (both genders) are associated with a shorter SRLE. For women, preference
for a fixed retirement age of 65 or lower is associated with a longer SRLE. We discuss
implications for the willingness of people aged 64-67 to extend working life.
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Samenvatting
Gaat de stijging in levensverwachting samen met een stijging van de subjectieve
levensverwachting? Veranderingen over de periode 1999-2016
Voor de periode 1999-2016 onderzoeken wij de hypothese dat subjectieve resterende
levensverwachting (SRL) is toegenomen parallel aan de toename in de actuariële
resterende levensverwachting (ARL). Omdat eerder onderzoek de relevantie laat zien
van de SRL voor de intentie van oudere werkers om langer door te werken, richten
wij ons op mensen in de leeftijdsgroep 64-67 jaar. Tevens onderzoeken wij de
invloed van persoonlijke kenmerken op de trend in de SRL over de tijd. Wij gebruiken
gegevens van zes meetronden (n=1,967 observaties) van de Longitudinal Aging Study
Amsterdam, welk onderzoek representatief is voor inwoners van Nederland van 55
jaar en ouder. De SRL wordt afgeleid van een ‘levenslijn’ waarop deelnemers bij
iedere meetronde hebben aangegeven op welk moment in hun leven zij zich bevonden ten tijde van het interview. Wij vinden voor mannen geen verandering in de SRL
over de tijd; voor vrouwen vinden we daarentegen een significante toename in de
SRL die groter is dan de toename in de ARL. Van de persoonlijke kenmerken blijken
een slechte ervaren gezondheid (mannen), chronische ziekten (vrouwen) en, tegen
de verwachting, een hoger opleidingsniveau en beter cognitief functioneren (zowel
mannen als vrouwen) samen te hangen met een kortere SRL. Bij vrouwen hangt de
voorkeur voor een vaste pensioenleeftijd van 65 jaar of lager samen met een langere
SRL. Wij bespreken de implicaties voor de bereidheid van mensen van 64-67 jaar om
langer door te werken.
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Executive summary
Study aim
Older people’s perceptions of their remaining lifespan, or ‘subjective remaining life
expectancy’ (SRLE), are positively associated with a later intended age at retirement.
There is little evidence on changes in SRLE in light of increases in actuarial remaining
life expectancy (ARLE). We test the hypothesis that SRLE increased concomitantly with
the rise in ARLE over the period 1999-2016. We do this for the age group of 64-67
years, because this is the age group that is affected by the rise in the statutory retirement age. First, in order to show the relevance of SRLE for the extension of working
life, in a subsample of people doing paid work, we examine its prospective association with continuation of work. Subsequently, we examine whether people who were
64-67 years old in 2016 perceive their remaining life expectancy as longer than people
aged 64-67 years in 1999. In addition, we assess the explanatory value of personal
characteristics for the time trend in SRLE.
Summary of findings
We find no change over time in SRLE for men; for women, in contrast, we find a
significant increase in SRLE, greater than the increase in ARLE. As to personal characteristics, a poorer self-rated health (men), chronic diseases (women), and, unexpec
tedly, a higher level of education and better cognitive functioning (both genders) are
associated with a shorter SRLE. For women, preference for a fixed retirement age of
65 or lower is associated with a longer SRLE. These personal characteristics appear to
suppress the time trend in SRLE for women. This means that if the number of people
with chronic diseases had not increased and if the level of education and cognitive
functioning had not improved, the rise in SRLE observed for women would have been
steeper.
Implications
Our study showed that between 1999 and 2016, SRLE of men did not rise, which
sharply contrasts with the rise by more than three years in their ARLE. As opposed
to the stable trend for men, SRLE of women showed a substantial rise of four years,
whereas their ARLE rose by only two years. We showed that a longer SRLE is associated
with continuation of paid work, although this only applies for women. Conceivably,
during the study period women were less restricted than men in their possibility to
continue paid work or not, so that their subjective life expectancy could play a larger
role in the decision to continue working. This needs further examination.
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Meanwhile, the stability found for men should be taken as a warning sign. When
men aged 64-67 years are required to continue to work longer, they may view this
requirement as unfair, as they may perceive life in retirement as shortened. Such
views may impair their willingness to continue working. This may have two possible
consequences. First, if men decide to stop working before the statutory retirement
age, they will contribute less to taxes, and will also have less money to spend after
retirement. Second, if men do continue working, they may experience less well-being
and motivation, and they may be more likely to drop out due to sick leave. Both
situations may lead to lower productivity.
SRLE is only one of the factors that are associated with the decision to continue
working. Nonetheless, it is worth investigating how this factor could be adjusted
towards more realistic perceptions. Pension funds may be likely agents in educating
people about their remaining life expectancy. However, messages that mainly involve
numbers are difficult to get across and, thus, unlikely to lead to different perceptions.
Moreover, individuals are more likely to base their perceptions on deaths among their
family members and friends than on population-based statistics. The early death of
a loved one will have an impact on one’s personal sense of finitude, and this will not
be easily counteracted by population-based statistics. Therefore, it would be worthwhile for pension funds to ‘personalize’ messages about remaining life expectancy
by providing information that is based on level of education or gender of the target
group.
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1. Introduction
In most developed countries, the life expectancy of the overall population has
been rising. In the Netherlands, an acceleration in this rise was observed from 2002
onwards (Mackenbach et al. 2011). This rise is increasingly due to a mortality decline
at older ages (Statistics Netherlands 2017). Objectively, older people thus have the
prospect of increasingly longer lives, with concomitant entitlements to state and
work-derived pensions. In order to contain pension costs, many Western countries
have designed policy measures to increase the statutory pension age beyond age 65,
parallel with the rise in actuarial remaining life expectancy (ARLE, OECD 2015). Such
measures are likely to work best if older people personally expect to live longer than
previous generations. Prospective studies have shown that older people’s perceptions
of their remaining length of life – their subjective remaining life expectancy (SRLE) –
are positively associated with a later intended ages of retirement (Hurd et al. 2004,
Van Solinge & Henkens 2010). Thus, if people expect to live longer, they are likely to be
more highly motivated to continue working and thus show better compliance with a
higher statutory retirement age.
There is little evidence on how SRLE changes when ARLE increases (Perozek 2008). If
older people keep track of actuarial estimates and projections, they may perceive that
they have more years ahead of them than previous generations. This perception may
in turn affect their expected retirement age. The ‘fairness principle’ implies that older
workers would consider it fair to have as many years of ‘post-retirement freedom’ as
the generations that preceded them (Fontijn & Deeg 2016). Thus, if the current gene
ration of older workers expects to live longer than the generation that reached the
statutory retirement age a decade ago, the current generation may count on retiring
at a higher age. Vice versa, if the current generation does not take into account the
rise of ARLE, it may prepare to retire at the same age as the previous generation.
Older people’s SRLE is likely based on their personal experience rather than on
actuarial estimates. On the one hand, older people may consider the age that their
parents reached and project their own life expectancy correspondingly (Hurd &
McGarry 2002, Zick et al. 2014). Thus, the current older generation may experience that
the generation of their parents lived longer than expected. This may feed the expectation that it has more years ahead of them than their parents’ generation had at the
same age. This, in turn, may cause them to feel that they will reach the phase of life
that is qualified as ‘old’ at a higher chronological age than their parents’ generation,
and may lead them to expect a higher retirement age. On the other hand, older people live longer with chronic diseases due to improvements in medical treatment (Deeg
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et al. 2013). Thus, older people nowadays have more age peers with chronic diseases.
Past experience may have taught them that someone with a chronic disease does
not live very long, and this may temper their own expectation of a longer life (Zick
et al. 2014). In turn, they may not be inclined to retire at a higher age than previous
generations.
Earlier studies have shown that individual health status and other personal
characteristics are important determinants of SRLE (Benitez-Silva & Ni 2008, Hurd &
McGarry 1995, Mirowski & Ross 2000, Palgi et al. 2018, Zick et al. 2014). These characteristics may change across subsequent generations. One important characteristic is
level of education, which has been rising steadily and which is associated with both
a longer ARLE and a longer SRLE (Joung et al. 2000, Majer et al. 2011, Mirowski & Ross
2000). Furthermore, motivational factors such as self-confidence have been shown
to be higher in recent generations and may be expected to be accompanied by a
longer SRLE (Deeg & Huisman 2010, Mirowski & Ross 2000). In contrast, the prevalence
of chronic diseases has been rising, although self-rated health has remained stable
(Galenkamp et al. 2013). Finally, a new characteristic may be relevant in light of the
pension debate: one’s personal norm about the age up to which workforce partici
pation is viewed as normal. This age norm has been rising (Kappelle & Deeg 2010),
which may be associated with a higher SRLE (Teppa et al. 2015).
The current study provides evidence on changes in SRLE from a nationwide representative study in the Netherlands, across a period of accelerated rise in ARLE. Sameage cohorts are compared from 1999 to 2016. First, in order to show the relevance of
SRLE for the extension of working life, in a subsample of people doing paid work, we
examine its prospective association with continuation of work. Next, we examine
whether people aged 64-67 years in 2016 perceived their remaining life expectancy as
longer than people aged 64-67 years in 1999. A third question that we address is the
explanatory value of health and other personal characteristics for the time trend in
SRLE.
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2. Methods
Sample
The data used come from the Longitudinal Aging Study Amsterdam (LASA), an ongoing
longitudinal study with baseline measurement wave in 1992-93 and three-year
follow-up waves (Huisman et al. 2011, Hoogendijk et al. 2016). LASA is based on a
national representative cohort; the sample was recruited from the municipal registries
of 11 municipalities in three geographic regions that together represent the socio-cultural variety in the Netherlands: the regions around Amsterdam (West), Zwolle (NorthEast), and Oss (South). The initial ages of sampled persons were 55-85 years. Men
and older-old were oversampled. The baseline sample size was 3,107. In 2002 and
2012, new samples aged 55-64 years were recruited from the same sampling frames
as in 1992, with sample sizes of 1,002 and 1,023, respectively. At subsequent follow-up
measurements, these cohorts were merged with the earlier cohorts.
The dependent variable for this study, subjective life expectancy, was introduced
into the LASA interview at the third wave in 1999, so that six waves between 1999
and 2016 are available. At each of these waves, subsamples aged 64-67 years were
selected. These are the ages common to all six waves, and relevant in the context of
retirement timing. Because the interval between waves was three years, participants
aged 64 could be included in two subsequent waves. Therefore, some overlap in
participants exists across waves. Pooled across all waves, 1,967 observations were
available from 1,741 participants. The dependent variable was not available for n=214
(10.9%) of all observations. Furthermore, scores that were deemed invalid (see under
Measures) were excluded, reducing the number of observations by a further 47 (2.4%).
Compared to the remaining sample, the 261 excluded observations pertained more
often to females (17.1 vs 8.9% males) and to participants with lower education (9.4
versus 10.5 years) and a lower score on the MMSE (27.0 versus 28.1), more chronic
diseases (2.1 versus 1.7), a higher score on the disability scale (2.1 versus 1.2), more
depressive symptoms (10.0 versus 6.9), and poorer self-rated health (2.5 versus 2.3).
There were no differences regarding age and work participation. The final analytic
sample included 845 observations from 754 male participants and 861 observations
from 778 female participants.
Measures
Actuarial remaining life expectancy
For each wave, the number of actuarially expected remaining years of life (ARLE) was
assigned to each participant, based on the remaining life expectancy at the age of

The rise in life expectancy

11

interview from period life tables for the Dutch male and female population in the
same year (Statline.cbs.nl).
Dependent variable
Subjective remaining life expectancy (SRLE) was measured by a ‘lifeline’ (Thijssen et
al. 2014). This line, 25 cm in length, was presented to the participant on a piece of
paper, with at the far left the word ‘beginning’ and at the far right the word ‘end’.
Participants were asked to indicate with a cross at which point on this line they felt
they stood at this moment in life. After completion of the interviews, a research assistant measured the place of the crosses on the lifelines and assigned a corresponding
number between 0 (beginning of the line) and 1 (end of the line). Following Thijssen
et al. (2014), values below 0.39 were not deemed valid for persons in the age group
studied, and thus observations lower than 0.39 were excluded.
SRLE was calculated in two steps (Thijssen et al. 2014). First, the participant’s age
was divided by the value measured on the lifeline. This yielded the total life span as
perceived by each participant. Subsequently, the participant’s age was subtracted
from the total perceived life span, yielding each participant’s SRLE. Due to the exclusion of lifeline values lower than 0.39, the maximum SRLE was 103 years.
Independent variables
Health
Health was measured involving self-rated health, chronic diseases, disability, and
cognitive impairment.
Self-rated health was measured using one question, with codes from (1) very good,
to (5) poor (Van Sonsbeek 1991).
Seven major chronic disease categories were assessed in the interview: respiratory diseases, cardiac diseases, peripheral artery disease, stroke, diabetes, arthritis
and cancer. In a validation study, respondents’ self-reports of these diseases were
compared to information obtained from their general practitioners, and proved to
be reliable across the study period (Galenkamp et al. 2014). The number of chronic
diseases reported by each participant was included in the analyses.
Disability was self-reported for six activities: climbing up and down a staircase,
walking outside for 5 minutes, dressing and undressing, cutting own toenails,
getting up from and sitting down in a chair, and using own or public transportation.
Response categories were (0) yes, without difficulty, (1) yes, with difficulty, (2) not
able without help, and (3) cannot (Van Sonsbeek, 1988; Kriegsman et al. 1997). The
summed score ranged from 0 to 18.

netspa r des ig n paper 122

12

Cognitive impairment was ascertained using the Dutch translation of the
MiniMental State Exam (MMSE, Folstein et al. 1975, Launer et al. 1993). On 23 questions
and tasks, respondents received one or more points when giving the correct answer
or performing the task correctly. Scores ranged from 0 (all answers incorrect) to 30
(unimpaired).
Other personal characteristics
Other personal characteristics included demographics, depressive symptoms, sense of
mastery, doing paid work, and age-norm about retirement.
Information on age and sex was derived from population registries.
Education was assessed in the interview, defined as the highest educational level
attained. For the analyses, education was expressed in number of years.
Depressive symptoms were ascertained using the Dutch translation of the 20-item
Center for Epidemiologic Studies Depression scale (CES-D, Radloff 1977; Beekman et al.
1994). Respondents were asked to indicate how often during the past week they had
experienced each symptom, with response categories (0) (almost) never to (3) (almost)
always. The score range is 0 (no symptoms) to 60 (maximum number of symptoms).
Sense of mastery, defined as the feeling that one has control over one’s life and
experiences rather than these being ruled by chance or others, was assessed using a
five-item version of the Mastery scale (Pearlin & Schooler, 1978). The scale ranged from
5 to 25.
Age-norm, about the maximum age up to which workforce participation is viewed
as normal, was defined as a response to the question: Do you think that people
should not do paid work after a certain age? The initial response categories were ‘no
fixed age’, and ‘fixed age’. The latter response was followed by the question: After
what age? (Kappelle & Deeg 2010). The responses to both questions were combined
into categories: ‘no fixed age’, ’fixed age at 65 or lower’, and ‘fixed age higher than
65’.
Statistical analysis
Descriptive statistics for SRLE included the averages for men and women aged 64-67
and the bivariate correlations of SRLE with age and ARLE. The latter were calculated
across all ages that were common to all waves in the dataset, i.e., 64-91 years,
because the age range of 64-67 years has insufficient variation in age and ARLE.
We addressed our first research question, the predictive value of SRLE for conti
nuation of work, in a subsample of men and women aged 60-74 who do paid work
(men: n=378, women: n=226); the wider age range was chosen in order to have a

The rise in life expectancy

13

Figure 1a. The association between subjective remaining life expectancy (SRLE) and
age, based on generalized estimating equations on the sample pooled across six
waves. Longitudinal Aging Study Amsterdam, 1999-2016.

Men: blue line; women: red line. The black lines are linear trend lines

Figure 1b. The association between subjective remaining life expectancy and remaining actuarial life expectancy, based on generalized estimating equations on the
sample pooled across six waves. Longitudinal Aging Study Amsterdam, 1999-2016.

Men: blue line; women: red line. The black lines are linear trend lines
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larger sample at our disposal. For our second research question, we tested sex-specific
trends in SRLE using Generalized Estimating Equations adjusted for age, with time as
the main determinant (basic model; Twisk 2003). Because there is some overlap in
participants across subsequent waves, we accounted for the interdependence of the
data by including a 2-dependent correlation matrix. Third, we examined the bivariate
associations of personal characteristics with SRLE in the sample pooled across waves,
by calculating the marginal means of SRLE for categorized personal characteristics (for
categories, see Table 2). Fourth, in order to examine the explanatory value of personal
characteristics for the time trend in SRLE, the sex-specific models were expanded with
these variables. We then applied stepwise backward selection, omitting one by one
the covariate with the highest p-value, until all covariates had p-values < 0.10.
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3. Results
Descriptive characteristics of subjective life expectancy
The mean SRLE was 28.6 (standard deviation [sd]: 15.1) for 64-67-year-old male participants and 34.6 (sd: 18.3) for 64-67-year-old female participants. Women thus feel
that they have a comparatively longer life expectancy, but at the same time there is
more variation among women than men.
The correlations of SRLE with age and ARLE are examined for all available ages
from 64 to 91 years. In this wider age group, there was a significant correlation of
SRLE with age: -0.16 and -0.17 for men and women, respectively, indicating that
older participants perceived their life expectancy as shorter. The association of SRLE
and age was approximately linear for both men and women (Figure 1a). In this wider
age group there was also a significant correlation of SRLE with ARLE: 0.16 and 0.17 for
men and women, respectively. These correlations indicate that, at a longer ARLE, the
participants also perceived their life expectancy as longer. The association of SRLE and
ARLE was approximately linear for both genders (Figure 1b). Note that the size of the
correlations of SRLE with age and ARLE is only small to moderate.
Figure 2. The association between subjective remaining life expectancy (SRLE) and
continuation of work after three years, for participants with paid work at baseline
aged 60-74 years (men: n=378, women: n=226), based on generalized estimating
equations on the sample pooled across five waves. Longitudinal Aging Study
Amsterdam, 1999-2016.
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Subjective life expectancy and continuation of paid work
Continuation of paid work is examined in the age group 60-74. Across the six waves,
in this age group 378 men and 226 women were active on the labor market and had
information on labor market status at follow-up. As Figure 2 shows, an earlier SRLE
was marginally predictive of continuation of paid work only for women (p=0.057), but
not for men (p=0.726).
Table 1. Actuarial remaining life expectancy (ARLE) at age 65 and subjective remaining life expectancy (SRLE) at age 64-67 years, by sex, for the period 1999-2016 (source:
Longitudinal Aging Study Amsterdam)

Men (n)
ARLE
SRLE*
Women (n)
ARLE
SRLE*

1999

2002

2006

2009

2012

2016

141
15.1
28.4
147
19.1
32.3

129
15.6
31.1
121
19.2
34.6

164
16.7
27.0
162
20.1
32.9

130
17.4
28.8
136
20.7
36.0

128
17.8
29.7
141
20.8
35.7

149
18.3
28.2
145
21.0
36.3

Test for trend
(p-value)
<0.001
0.846
<0.001
0.041

* Estimated marginal means, for age 66. Trend over time is tested using generalized estimating
equations for participants aged 64-67.

Trend over time in remaining actuarial life expectancy and subjective life expectancy
ARLE at ages 64-67 rose steadily from 1999 to 2016 (p<0.001). This rise was quite substantial in men, from 15.1 to 18.3 years, and a bit less substantial in women, from 19.1
to 21.0 years (Table 1).
Meanwhile, SRLE for men aged 64-67 showed a stable trend during the study
period, i.e., when tested as a linear trend, no consistently rising or falling trend could
be observed (regression coefficient: -0.019, p=0.846). For women, in contrast, there
was a positive trend (regression coefficient: 0.236, p=0.041). Thus, our hypothesis of a
rising trend is confirmed only for women.
Bivariate association of subjective life expectancy and personal characteristics
Table 2 presents the means of SRLE for categorized personal characteristics. Education
showed a strong association, with higher levels of education linked to lower SRLE.
Likewise, higher cognitive scores were strongly associated with a lower SRLE. The
finding that people with a higher education and better cognitive function appeared
to perceive a shorter life expectancy than their lower educated and poorer cognitively
functioning age peers is contrary to what would be expected, as there is ample
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Table 2. Subjective remaining life expectancy1 by personal characteristics, for
64-67-year-old men and women pooled across the period 1999-2016 (Longitudinal
Aging Study Amsterdam)
N
Education
- Low (elementary or less)
- Middle (secondary schooling)
- High (college or university)

Men
Mean SRLE

N

Women
Mean SRLE

138
444
258

34.3
29.0
25.3**

202
515
135

39.6
34.2
28.5**

184
656

27.5
29.1

124
728

33.3
34.8

622
218

28.3
27.3

591
251

34.5
34.8

194
252
219
175

30.4
27.4
28.7
29.9

119
262
245
226

36.4
35.0
33.4
34.4

Functional limitations
- (Almost) none (scores 0-2)
- Mild (scores 3-7)
- Severe (scores >=8)

740
79
21

28.8
28.0
31.5

692
122
38

34.7
34.0
32.8

Cognitive functioning
- Good (scores >= 26)
- Mild impairment (scores 21-25)
- Severe impairment (scores < 21)

704
132
4

28.0
32.1
39.9*

728
122
2

33.6
40.5
39.1*

Paid job
- Yes
- No
Self-rated health
- Good or very good
- Fair to poor
No. of chronic diseases
- None
- One
- Two
- Three or more

Depressive symptomsa
- No relevant symptoms (scores <16)
- Relevant symptoms (scores >=16)
Sense of mastery
- Lowest tertile (scores <17)
- Middle tertile (scores 17-19)
- Highest tertile (scores >=20)

772
68

28.7
29.0

735
117

34.6
34.4

188
275
377

28.5
27.7
29.7

249
260
343

34.6
33.5
35.3

Fixed retirement agea
- No fixed age
- Fixed age 65 or lower
- Fixed age 66 or higher

497
84
31

27.8
30.9
26.1

534
55
21

33.5
44.6
35.4*

1 Marginal means from generalized estimating equations adjusted for age and time, estimated at
age 66.0 years and time 8.2 years
* p< 0.05
a Not available for 2002

evidence that these same people enjoy a longer ARLE. We will come back to this issue
in the Discussion section.
Most other characteristics did not show any association with SRLE. The only exception is that, for women but not for men, agreeing with a fixed retirement age of 65 or
lower was significantly associated with a higher SRLE.
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Table 3. Multivariate model of subjective life expectancy1 regressed on personal
characteristics, for 64-67-year-old men and women, during the period 1999-2016
(Longitudinal Aging Study Amsterdam)
Men
Time in years
Education
Self-rated health
No. of chronic diseases
Cognitive functioning
Fixed retirement agea
- No fixed age
- Age 65 or lower
- Age 66 or higher

B
0.06
-0.82
-2.24
-0.69
-

Women

CI
-0.14 – 0.25
-1.13 – -0.50**
-3.46 – -1.02**
-1.44 – 0.07+
-

B
0.51
-0.92
-1.14
-1.29
Ref.
8.43
0.53

CI
0.25 – 0.77**
-1.37 – -0.48**
-2.25 – -0.03*
-2.18 – -0.40*
Ref.
1.54 – 15.32*
-6.38 – 7.46

1 Regression coefficients from generalized estimating equations
+ p< 0.10; * p< 0.05; ** p< 0.001
a Not available for 2002

Subjective life expectancy and personal characteristics over time
In sex-specific multivariate models of SRLE with time as the main independent
variable, all independent variables were included as continuous variables. In order
to achieve a parsimonious model, only variables that showed a p-value <0.20 were
retained (Table 3). Thus, for men, years of education, self-rated health, and cognitive
functioning were retained. For women, years of education, number of chronic diseases, cognitive functioning, and preference for a fixed retirement age were retained.
Among the personal characteristics, higher levels of education and higher cognitive scores again had the strongest association with higher SRLE scores for both men
and women. Other covariates showed differential associations between the genders.
In men, poorer self-rated health was significantly associated with a lower SRLE. In
women, a greater number of chronic diseases was associated with lower SRLE scores;
agreeing with a fixed retirement age of 65 years or lower was also associated with a
higher SRLE.
Figure 3 shows the SRLE trends for men and women based on marginal means,
unadjusted and adjusted for personal characteristics. Time, the main independent
variable, remained non-significant in men (regression coefficient: 0.058, p=0.557),
but showed a strong association in women (regression coefficient: 0.507, p<0.001).
The coefficient for women indicates that when personal characteristics are accounted
for, women’s SRLE increased by half a year for each calendar year.
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Figure 3. Trend in subjective remaining life expectancy (SRLE) from 1999 to 2016 for
men and women aged 64-67: marginal estimates in years based on generalized
estimating equations. The intermitted lines are adjusted for age; the solid lines
are adjusted for all significant personal characteristics. Longitudinal Aging Study
Amsterdam.
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4. Discussion
This study focused on changes over a period of 17 years in subjective remaining life
expectancy (SRLE). In view of the steady rise of the actuarial remaining life expectancy
(ARLE), we expected that people of the same age would perceive their life expectancy
to be longer at the end than at the start of the study period. This expectation was
confirmed for women; their SRLE rose even faster than their ARLE. However, we found
no evidence of a longer SRLE for men. It must be concluded that men’s perception
of their remaining life expectancy is stable, despite the substantial rise in their ARLE
during the study period. This finding for men does correspond with evidence from
a study by Elder (2013) based on the U.S. Health and Retirement Study. Elder found
no change in subjective survival forecasts from 1992 to 2006. In particular, people
younger than 65 were pessimistic about their survival prospects, and this pessimism
was observed to increase over time. Elder attributed this finding to ‘a great deal of
random error’ (Elder 2013, p. 586) in the subjective forecasts. However, the author
provided no substantive explanations.
Our null-finding in men also corresponds with an experimental study by Teppa
and colleagues (2015), in which participants were asked about their expected survival
probabilities before and after the research staff provided them with information
about their cohort survival. The authors found that participants did not update their
earlier expectations of survival after receiving the objective information. On the
contrary, in the majority of cases they became more pessimistic. In our study, the
information about the rise in ARLE was not provided personally but was assumed to
be widely known. Indeed, news items on the continued rise in life expectancy appear
in the media on a very regular basis in the Netherlands (e.g., Statistics Netherlands, 19
March 2018, 3 November 2017).
Teppa and colleagues (2015) suggest two possible mechanisms that would explain
their finding. First, giving people information in terms of probabilities and percentages may cause confusion and result in lower accuracy. The authors support this
explanation with evidence on low ‘numeracy’ by using three questions that test the
study participants on their understanding of ratios, percentages, and probabilities.
Only one-third of all study participants answered all three questions correctly. Thus,
no matter how frequently the media report on rising life expectancy, their messages
may not be understood correctly by a substantial number of citizens. A second explanation is that information about death primes a generally pessimistic psychological
state, which is mirrored in the perception of one’s own life expectancy. In our study,
the word used at the right end of the ‘lifeline’ was ‘end’. This word might have had
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a similar connotation as ‘death’. Robert Kastenbaum, a gerontologist who pioneered
in the psychology of death, showed that most people are unwilling to contemplate
their own death (Kastenbaum 2000). Burke and colleagues (2010) use the notion of
‘terror management’ to indicate that people, when confronted with the need to think
of their own death, call up strategies that distance them from death. In relation to
our measurement approach in which we use a lifeline, such distancing would make it
unlikely that study participants place a cross very near the word ‘end’.
The first of these mechanisms may explain the stability of the trend in SRLE that
we found, as it posits that people are generally unresponsive to numeric information – also to numeric information that holds increasingly positive prospects about
the duration of life. Likewise, the second mechanism may be at work regardless of
available external information. Participants are deterred from placing a cross too close
to the word ‘end’ on the lifeline. This mechanism may also explain why participants’
SRLE appeared to be 10 to 15 years higher than the ARLE, while several (but not all)
studies of SRLE show an underestimation of ARLE (Dormont et al 2014, Bago d’Uva et al
2017, Kutlu-Koc and Kalwij 2017).
The role of personal characteristics in SRLE
Turning to the correlates of SRLE, the negative associations of level of education and
cognitive functioning with SRLE stand out. The notion of terror management may
be helpful to explain these findings. People with poor cognitive functioning may
distance themselves farther away from death on the lifeline than people with better
cognitive abilities. Given that people are aware of their cognitive decline, the end of
life may be more salient to them, especially in this day and age with frequent media
attention to dementia. When confronted with the lifeline, their defense mechanism
may lead them to place the cross at a greater distance from the word ‘end’.
Regarding our finding of a shorter SRLE perceived by the higher educated, the first
mechanism proposed by Teppa and colleagues does not seem helpful in explaining
this. As we can assume that the higher educated are better at understanding numeric
information than the lower educated, the former would be expected to pick up positive information on the expected duration of life and accordingly, perceive an increasingly longer life ahead of them in the course of the study period. In fact, we observed
the opposite. Possibly, the second mechanism proposed by Teppa and colleagues
applies: it is conceivable that the lower educated have stronger defenses against the
idea of their own death because such defenses bring them more psychological benefit
(Mirowski and Ross 2000; Burke et al. 2010).
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There may, however, be other mechanisms that explain our finding. Older people with a higher education are likely to have had more success in life in terms of
personal and societal achievements than lower educated people. This may have contributed to the feeling that they have achieved things that will outlive them, which
makes their own death of less importance (Major et al. 2016). By consequence, terror
management may not play as large a role for the highly educated. In contrast, for
the lower educated the phenomenon of ‘defensive positive illusion’ may play a role
(Mirowski and Ross 2000). Unrealistic positive expectations may help people to cope
with their lives when they experience hardship such as poor health. An exaggerated
youthful bias could be interpreted as a manifestation of an ‘ageless self’, a term
coined by Kaufman (1987). Perceiving an ageless self serves to enhance the continuity and coherence of the self-image, which is negatively affected by the physical
changes associated with age. It would be worth examining whether an ageless self is
experienced more often by older persons with a lower education than by more highly
educated older persons.
Physical health indicators showed no bivariate associations with SRLE, but in the
multivariate model, self-rated health showed an association with SRLE for men and
chronic diseases did the same for women. These findings are in line with earlier
studies that focused in particular on self-rated health (Mirowski and Ross 2000; van
Solinge and Henkens 2009).
Another personal characteristic that we examined was the preference for a fixed
retirement age. We hypothesized that a higher age-norm would be associated with
a longer SRLE. However, our findings show that women who favor a retirement age of
65 years or lower have a higher SRLE than those who favor 66 or higher or those who
disagree with a fixed retirement age. This association persisted in the multivariate
model. For men, a similar tendency was seen, but this did not reach significance.
Meanwhile, the percentage of people who support a fixed age norm was as low as
12%, so that only few study participants stated a specific age. It is not entirely clear
how this finding should be interpreted. Tentatively, people who favor a fixed retirement age of 65 or lower expect to spend many years on other things than paid work.
The role of personal characteristics in SRLE trends
Our study furthermore assessed how personal characteristics affected the trend in
SRLE. Health status affected the trend in SRLE for women. In particular, the number of
chronic diseases functioned as a suppressor of the trend for women. This means that
if the number of chronic diseases had not increased during 1999-2016, the rise in SRLE
would have been steeper for women.
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For the factors level of education and cognitive functioning, there is ample evidence that these improved over time (e.g., Deeg et al. 2018). For women, we found a
steeper increase in the SRLE after adjusting for these factors in the multivariate model.
Thus, also education and cognition showed a suppressor effect, meaning that if level
of education and cognitive functioning had remained the same over time, the rise in
SRLE would have been steeper.
Summarizing, even after accounting for personal characteristics, we found no rise
in SRLE for men, but a substantial rise for women. It is possible that the explanations
forwarded for stability in SRLE over time apply to men but not to women. The studies
cited that tested underlying mechanisms did not show separate findings for men and
women or did not find gender differences. Our findings suggest that a distinction by
gender is needed in future research into underlying mechanisms.
Comments on methodology
A strength of our study is the long study period of 17 years, and the availability of six
measurement waves. Still, the SRLE showed rather substantial fluctuations (Figure 3).
Possibly, within the narrow age range selected, the relatively low number per wave
led to random fluctuations.
Some discussion should be devoted to the measure of SRLE used in our study, as
it has rarely been used before (Thijssen et al. 2014). Our measure of SRLE appeared
to correspond to chronological age and ARLE, although the correlations were only
small to moderate. On the ‘lifeline’ from which our measure of SRLE was derived,
study participants may have been equally likely to indicate their position based on
their perceived distance to their life’s beginning (i.e., subjective age) and on their
perceived distance to their life’s end (i.e. subjective remaining life expectancy). A
specific position on the lifeline may thus also be interpreted as subjective age. The
substantial increase in SRLE for women may then also be interpreted as evidence of
an increasingly younger subjective age. A decrease in subjective age may be caused by
quite different factors than an increase in SRLE. For example, for women, body image
plays a larger role in their subjective age than for men (Harris 1994). Women aged
64-67 in 2016 may perceive their age as younger than women aged 64-67 in 1999 due
to the recent advancements in cosmetic surgery that enables the maintenance of a
young appearance (Gunn et al. 2009).
Another limitation of our SRLE measure is that the discrepancy between SRLE and
ARLE is larger than in earlier studies, amounting to an overestimation by 10 years for
men and by 15 years for women. While some studies also reported an overestimation
(Mirowski 1999), other studies reported an underestimation. The overestimation
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became larger with increasing age, and the underestimation became smaller with
increasing age, in some cases turning into an overestimation (Elder 2013, Dormont
et al. 2014). An explanation for this phenomenon is that people may become more
optimistic as they have survived to an older age (Mirowski 1999). In our study as well,
the discrepancy increases with age towards a greater overestimation (Figure 1b). Thus,
although our operational definition is very different from the definitions applied in
earlier studies, the change of the discrepancy between SRLE and ARLE with age is
similar.
Regarding the ecological value of our measure, it should be noted that the highest
SRLE in our study was 103 years, amounting to a total life span of 170 years. Such a life
span is rather unrealistic when we compare it to the life span of the oldest person
in the world, Jeanne Calment, who lived to the age of 122. However, current demographic projections assert that in the 21st century an average life expectancy of 100
will be realized, and that a much longer life span may be attainable for some individuals (De Beer et al. 2017). In view of the high media interest of such projections, it may
well be that some of our respondents applied such optimistic expectations to their
own life span.
Yet another limitation is the fact that valid scores on the lifeline were not available
for 13.3% of the observations. We found this item-non-response more often for
women and for participants with lower education and poorer scores on all health
indicators. Thus, our findings pertain to a relatively healthy selection of 64-67-yearolds. It must be noted that in earlier studies, which used other operational definitions of SRLE than ours, the item-non-response was at least of the same order of
magnitude. In the landmark study by Mirowski (1999) the item-non-response was
over 20%. The non-responders were characterized by higher age (i.e., over 45), lower
education, and lower sense of mastery. In a study by Dormont and colleagues (2014),
the item-non-response was 15%, with lower education and poorer health as explanatory factors.
In view of these limitations, we note that our study focuses on trends. Thus, any
bias in the measurement instrument cannot explain our findings, as long as this bias
is the same across time points. There are several arguments for this being the case
in our study. First, the data collection methods are exactly the same across all time
points from 1998-1999 through 2015-2016. This applies to the way of approaching
the respondents and the place of the lifeline in the interview. Also, regarding the
recruitment of additional samples (in 2002 and 2012), the sampling frame and the
response rates were the same (Hoogendijk et al. 2016). Second, the response at follow-up waves is very high, varying between 93% and 96% (of the surviving sample).
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Third, the percentage of missing values on the lifeline shows non-significant variation
across time points (on average 10.9%, with a minimum and maximum of 9,4% and
14.0%, respectively; p=0.446).
In all, despite the rather high levels of our measure of SRLE, our main findings
concern trends in SRLE, and we are confident that any possible bias has not affected
our main findings.
Implications
Our study shows that SRLE did not rise in line with ARLE for men, but it does show a
strong rise for women. In other words, men aged 64-67 years do not feel that they
have a higher life expectancy in 2016 than they did in 1999, but women aged 64-67
do. We showed that a longer SRLE is associated with continuation of paid work, albeit
in women only. Conceivably, during the study period, women were less restricted
than men in their possibility to continue paid work or not. As such, their SRLE could
play a larger role in the decision to continue working. This needs further examination.
Meanwhile, the lack of an association found for men should be taken as a warning
sign. When men in the age group of 64-67 years are required to continue to work
longer, they may view this requirement as unfair, as they perceive life in retirement
as being shortened. Such a view may negatively impact their willingness to continue
working. This may have two possible consequences. First, if men decide to stop
working before the statutory retirement age, they will have contributed less to taxes,
and will also have less money to spend after retirement. Second, if men do continue
working, they may experience less well-being and motivation to work, and they
may be more likely to drop out due to sick leave. Neither of these is conducive to
productivity.
SRLE is only one of the factors that play a role in a person’s decision to continue
working. However, it makes sense to consider how this factor could be changed
towards more realistic perceptions. Can we educate people about their life expectancy? Teppa and colleagues (2015) conclude from their study that this is unlikely.
One reason is that numeric information is difficult to get across. Another reason is
that individuals are more likely to base their life expectancy perceptions on deaths
among their family members and friends than on population-based statistics. The
early death of a love one will have an impact on one’s sense of finitude, which will
not be easily counteracted by population-based statistics. Therefore, it would be
worthwhile to ‘personalize’ messages about remaining life expectancy by providing
the information in the context of the personal experiences of the target group. This
could be done, for example, by placing the survival of one’s parents or one’s own
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cohort in a context: “Compared with other women (or men) born at the same time,
your mother (or father, grandmother, grandfather) lived x years longer (or shorter)
than the average.” This has been attempted by Teppa et al. (2015), but it did not result
in improvements in SRLE. However, it might be that personalizing messages on the
basis of level of education or gender has more impact on perceptions of one’s own
longevity.

The rise in life expectancy

27

References
Bago d’Uva T, O’Donnella O, van Doorslaer E. Who can predict their own demise? Heterogeneity in
the accuracy and value of longevity expectations. The Journal of the Economics of Ageing 2017.
doi: 10.1016/j.jeoa.2017.10.003.
Beekman ATF, Deeg DJH, Van Limbeek J, Braam AW, De Vries MZ, Van Tilburg W. Criterion validity of
the Center for Epidemiologic Studies Depression scale (CES-D): Results from a community based
sample of older subjects in the Netherlands. Psychological Medicine 1997; 27: 231-235.
Benitez-Silva H, Ni H. Health status and health dynamics in an empirical model of expected
longevity. Journal of Health Economics 2008; 27: 564–584.
Burke BL, Martens A, Faucher EH. Two decades of terror management theory: a meta-analysis of
mortality salience research. Personality and Social Psychology Review 2010; 14(2): 155-195.
De Beer J, Bardoutsos A, Janssen F. Maximum human life span may increase to 125 years. Nature
2017; 546(7660): E16-20.
Deeg DJH, Huisman M. Cohort differences in 3-year adaptation to health problems among Dutch
middle-aged, 1992-1995 and 2002-2005. European Journal of Ageing 2010, 7(3): 157-165.
Deeg D, van der Noordt M, Hoogendijk E, Comijs H, Huisman M. Employability after age 65? Trends
over 23 years in life expectancy in good and in poor physical and cognitive health of
65-74-year-olds in the Netherlands. Netspar Design Paper 96, January 2018.
Deeg DJH, van Vliet MJG, Kardaun JWPF, Huisman M. Understanding the mortality decline at older
age. Improved life course or improved present period? Annual Review of Gerontology and
Geriatrics 2013; 33: 261-291.
Dormont B, Samson A-L, Fleurbaey M, Luchini S, Schokkaert E, Thébaut C, Van de Voorde C.
Individual uncertainty on longevity. Discussion paper series DPS14.28. Catholic University of
Louvain: Center for Economic Studies, 2014.
Elder TE. The predictive validity of subjective mortality expectations: evidence from the Health and
Retirement Study. Demography 2013; 50: 569-589.
Folstein MF, Folstein SE, McHugh PR. Mini-mental state: a practical method for grading the
cognitive state of patients for the clinician. Journal of Psychiatric Research 1975; 12: 189-198.
Galenkamp H, Braam AW, Huisman M, Deeg DJ. Seventeen-year time trend in poor self-rated
health in older adults: changing contributions of chronic diseases and disability. European
Journal of Public Health 2013; 23(3): 511-517.
Galenkamp H, Huisman M, Braam AW, Schellevis FG, Deeg DJ. Disease prevalence based on older
people’s self-reports increased, but patient-general practitioner agreement remained stable,
1992-2009. Journal of Clinical Epidemiology 2014; 67(7): 773-780.
Gunn DA, Rexbye H, Griffiths CEM, Murray PG, Fereday A, Catt SD, Tomlin CC, Strongitharm BH,
Perrett DI, Catt M, Mayes AE, Messenger AG, Green MR, Van der Ouderaa F, Vaupel JW,
Christensen K. Why some women look young for their age. PLoS ONE 2099; 4(12): e8021.
Harris MB. Growing old gracefully: age concealment and gender. Journals of Gerontology 1994; 49:
P149–P158.
Hoogendijk EO, Deeg DJ, Poppelaars J, van der Horst M, Broese van Groenou MI, Comijs HC, Pasman
HR, van Schoor NM, Suanet B, Thomése F, van Tilburg TG, Visser M, Huisman M. The Longitudinal
Aging Study Amsterdam: cohort update 2016 and major findings. European Journal of
Epidemiology 2016; 31(9): 927-945.
Huisman MA, Poppelaars JL, van der Horst MHL, Beekman ATF, Brug J, van Tilburg TG, Deeg DJH.
Cohort profile: The Longitudinal Aging Study Amsterdam. International Journal of Epidemiology
2011; 40: 868-876.

netspa r des ig n paper 122

28

Hurd MD, McGarry K. Evaluation of the subjective probabilities of survival in the health and
retirement study. Journal of Human Resources 1995; 30: S268–S292.
Hurd MD, McGarry K. The predictive validity of subjective probabilities of survival. The Economic
Journal 2002; 112: 966–985.
Hurd MD, Smith JP, Zissimopoulos JM. The effects of subjective survival on retirement and social
security claiming. Journal of Applied Econometrics 2004; 19: 761–775.
Joung IMA, Kunst AE, van Imhoff E, Mackenbach JP. Education, aging, and health: to what extent
can the rise in educational level relieve the future health (care) burden associated with
population aging in the Netherlands? Journal of Clinical Epidemiology 2000; 53: 955-963.
Kappelle HM, Deeg DJH. Ouderdom komt echt met gebreken. Zijn we wel fit genoeg om langer door
te werken? [Old age really comes with impairments. Are we fit enough to prolong our working
lives?]. Pensioen & Praktijk 2010; 7: 6-10. In Dutch.
Kastenbaum R. The psychology of death. New York: Springer Publishing Company, 2000.
Kaufman S. The ageless self. New York, Meridian Books, New American Library, 1987.
Kriegsman DMW, Deeg DJH, Van Eijk JTM, Penninx BWJH, Boeke AJP: Do disease specific
characteristics add to the explanation of mobility limitations in patients with different chronic
diseases? A study in the Netherlands. Journal of Epidemiology and Community Health 1997; 51:
676-685.
Kutlu-Koc V, Kalwij A. Individual survival expectations and actual mortality: evidence from Dutch
survey and administrative data. European Journal of Population 2017; 33: 509-532.
Launer LJ, Dinkgreve MHAM, Jonker C, Hooijer C, Lindeboom J. Are age and education independent
correlates of the Mini Mental State Exam performance of community dwelling elderly? Journals
of Gerontololgy: Psychological Sciences 1993; 48: 271-277.
Mackenbach JP, Slobbe L, Looman CWN, van der Heide A, Polder J, Garssen J. Sharp upturn of life
expectancy in the Netherlands: effect of more health care for the elderly? European Journal of
Epidemiology 2011; 26: 903-914.
Majer IM, Nusselder WJ, Mackenbach JP, Kunst AE. Socioeconomic inequalities in life and health
expectancies around official retirement age in 10 Western-European countries. Journal of
Epidemiology and Community Health 2011; 65: 972–979.
Major RJ, Whelton WJ, Schimel J, Sharpe D. Older adults and the fear of death: the protective
function of generativity. Canadian Journal of Aging 2016; 35(2): 261-272.
Mirowsky J. Subjective life expectancy in the US: correspondence to actuarial estimates by age, sex
and race. Social Science and Medicine 1999: 49(7): 967–79.
Mirowski J, Ross CE. socioeconomic status and subjective life expectancy. Social Psychology
Quarterly 2000; 63(2): 133-151.
OECD. Pensions at a glance 2015: OECD and G20 indicators. Paris: OECD Publishing, 2015.
Palgi Y, Shrira A, Kavé G, Rubinstein T, Shmotkin D. Which factors do older adults consider when
estimating the time left for them to live? Journals of Gerontology B Psychological Science Social
Sciences 2019; 74(1): 69-73. doi: 10.1093/geronb/gby048.
Pearlin LI, Schooler C. The structure of coping. Journal of Health and Social Behavior 1978; 19: 2-21.
Radloff LS. The CES-D scale: a self-report depression scale for research in the general population.
Applied Psychological Measurement 1977; 1: 385-401.
Statistics Netherlands. Life expectancy at age 65. https://www.cbs.nl/nl-nl/nieuws/2017/44/lifeexpectancy-at-age-65. 3 November 2017.
Statistics Netherlands. Increasingly longer life without limitations. https://www.cbs.nl/nl-nl/
nieuws/2018/12/living-ever-longer-without-physical-limitations. 19 March 2018.

The rise in life expectancy

29

Teppa F, Thorp S, Bateman H. Family, friends and framing. A cross-country study of subjective
survival expectations. Netspar Academic Series DP 10/2015-076.
Thijssen A, Wiegersma SB, Deeg DJH, Janssen F. Leeftijd is meer dan een getal: subjectieve
levensverwachting onder Nederlandse ouderen [Age is more than a number: subjective life
expectancy in Dutch older people]. CBS Bevolkingstrends, January 2014: 3-13.
Twisk JWR. Applied longitudinal data analysis for epidemiology: a practical guide. New York:
Cambridge University Press; 2003.
van Solinge H, Henkens K. Living longer, working longer? The impact of subjective life expectancy
on retirement intentions and behaviour. European Journal of Public Health 2010; 20: 47–51.
van Sonsbeek JLA. Methodological and substantial aspects of the OECD indicator of chronic
functional limitations. Maandbericht Gezondheid (Statistics Netherlands) 1988; 88: 4-17.
van Sonsbeek JLA: Self-rating of health; methodological effects of the rating of health in health
surveys. Maandbericht Gezondheid (Statistics Netherlands) 1991; 91(9): 15-23. In Dutch.
Zick CD, Smith KR, Mayer RN, Taylor LB. Family, frailty, and fatal futures? Own-health and familyhealth predictors of subjective life expectancy. Research on Aging 2014; 36(2): 244-266.

30

overzicht uitgaven
in de design paper serie
1
2

3

4

5

6

7

8

9

10
11

Naar een nieuw pensioencontract (2011)
Lans Bovenberg en Casper van Ewijk
Langlevenrisico in collectieve pensioencontracten (2011)
Anja De Waegenaere, Alexander Paulis en
Job Stigter
Bouwstenen voor nieuwe pensioen
contracten en uitdagingen voor het
toezicht daarop (2011)
Theo Nijman en Lans Bovenberg
European supervision of pension funds:
purpose, scope and design (2011)
Niels Kortleve, Wilfried Mulder and Antoon
Pelsser
Regulating pensions: Why the European
Union matters (2011)
Ton van den Brink, Hans van Meerten and
Sybe de Vries
The design of European supervision of pension funds (2012)
Dirk Broeders, Niels Kortleve, Antoon Pelsser
and Jan‑Willem Wijckmans
Hoe gevoelig is de uittredeleeftijd voor
veranderingen in het pensioenstelsel? (2012)
Didier Fouarge, Andries de Grip en
Raymond Montizaan
De inkomensverdeling en levensverwachting
van ouderen (2012)
Marike Knoef, Rob Alessie en Adriaan Kalwij
Marktconsistente waardering van
zachte pensioenrechten (2012)
Theo Nijman en Bas Werker
De RAM in het nieuwe pensioenakkoord (2012)
Frank de Jong en Peter Schotman
The longevity risk of the Dutch Actuarial
Association’s projection model (2012)
Frederik Peters, Wilma Nusselder and Johan
Mackenbach

12 Het koppelen van pensioenleeftijd en pensioenaanspraken aan de levensverwachting
(2012)
Anja De Waegenaere, Bertrand Melenberg en
Tim Boonen
13 Impliciete en expliciete leeftijdsdifferentia
tie in pensioencontracten (2013)
Roel Mehlkopf, Jan Bonenkamp, Casper van
Ewijk, Harry ter Rele en Ed Westerhout
14 Hoofdlijnen Pensioenakkoord, juridisch
begrepen (2013)
Mark Heemskerk, Bas de Jong en René
Maatman
15 Different people, different choices: The
influence of visual stimuli in communication
on pension choice (2013)
Elisabeth Brüggen, Ingrid Rohde and Mijke
van den Broeke
16 Herverdeling door pensioenregelingen (2013)
Jan Bonenkamp, Wilma Nusselder, Johan
Mackenbach, Frederik Peters en Harry ter
Rele
17 Guarantees and habit formation in pension
schemes: A critical analysis of the floorleverage rule (2013)
Frank de Jong and Yang Zhou
18 The holistic balance sheet as a building
block in pension fund supervision (2013)
Erwin Fransen, Niels Kortleve, Hans
Schumacher, Hans Staring and Jan-Willem
Wijckmans
19 Collective pension schemes and individual
choice (2013)
Jules van Binsbergen, Dirk Broeders, Myrthe
de Jong and Ralph Koijen
20 Building a distribution builder: Design
considerations for financial investment and
pension decisions (2013)
Bas Donkers, Carlos Lourenço, Daniel
Goldstein and Benedict Dellaert

31
21 Escalerende garantietoezeggingen: een
alternatief voor het StAr RAM-contract (2013)
Servaas van Bilsen, Roger Laeven en Theo
Nijman
22 A reporting standard for defined
contribution pension plans (2013)
Kees de Vaan, Daniele Fano, Herialt Mens
and Giovanna Nicodano
23 Op naar actieve pensioenconsumenten:
Inhoudelijke kenmerken en randvoorwaarden van effectieve pensioencommunicatie (2013)
Niels Kortleve, Guido Verbaal en Charlotte
Kuiper
24 Naar een nieuw deelnemergericht UPO (2013)
Charlotte Kuiper, Arthur van Soest en Cees
Dert
25 Measuring retirement savings adequacy;
developing a multi-pillar approach in the
Netherlands (2013)
Marike Knoef, Jim Been, Rob Alessie, Koen
Caminada, Kees Goudswaard, and Adriaan
Kalwij
26 Illiquiditeit voor pensioenfondsen en
verzekeraars: Rendement versus risico (2014)
Joost Driessen
27 De doorsneesystematiek in aanvullende
pensioenregelingen: effecten, alternatieven
en transitiepaden (2014)
Jan Bonenkamp, Ryanne Cox en Marcel Lever
28 EIOPA: bevoegdheden en rechtsbescherming
(2014)
Ivor Witte
29 Een institutionele beleggersblik op de
Nederlandse woningmarkt (2013)
Dirk Brounen en Ronald Mahieu
30 Verzekeraar en het reële pensioencontract
(2014)
Jolanda van den Brink, Erik Lutjens en Ivor
Witte
31 Pensioen, consumptiebehoeften en
ouderenzorg (2014)
Marike Knoef, Arjen Hussem, Arjan Soede en
Jochem de Bresser
32 Habit formation: implications for
pension plans (2014)
Frank de Jong and Yang Zhou

33 Het Algemeen pensioenfonds en de
taakafbakening (2014)
Ivor Witte
34 Intergenerational Risk Trading (2014)
Jiajia Cui and Eduard Ponds
35 Beëindiging van de doorsneesystematiek:
juridisch navigeren naar alternatieven (2015)
Dick Boeijen, Mark Heemskerk en
René Maatman
36 Purchasing an annuity: now or later? The
role of interest rates(2015)
Thijs Markwat, Roderick Molenaar and Juan
Carlos Rodriguez
37 Entrepreneurs without wealth? An overview
of their portfolio using different data
sources for the Netherlands (2015)
Mauro Mastrogiacomo, Yue Li and Rik
Dillingh
38 The psychology and economics of reverse
mortgage attitudes. Evidence from the
Netherlands (2015)
Rik Dillingh, Henriëtte Prast, Mariacristina
Rossi and Cesira Urzì Brancati
39 Keuzevrijheid in de uittreedleeftijd (2015)
Arthur van Soest
40 Afschaffing doorsneesystematiek:
verkenning van varianten (2015)
Jan Bonenkamp en Marcel Lever
41 Nederlandse pensioenopbouw in inter
nationaal perspectief (2015)
Marike Knoef, Kees Goudswaard, Jim Been
en Koen Caminada
42 Intergenerationele risicodeling in collectieve
en individuele pensioencontracten (2015)
Jan Bonenkamp, Peter Broer en
Ed Westerhout
43 Inflation Experiences of Retirees (2015)
Adriaan Kalwij, Rob Alessie,
Jonathan Gardner and Ashik Anwar Ali
44 Financial fairness and conditional
indexation (2015)
Torsten Kleinow and Hans Schumacher
45 Lessons from the Swedish occupational
pension system (2015)
Lans Bovenberg, Ryanne Cox and Stefan
Lundbergh

32
46 Heldere en harde pensioenrechten onder
een PPR (2016)
Mark Heemskerk, René Maatman en Bas
Werker
47 Segmentation of pension plan participants:
Identifying dimensions of heterogeneity
(2016)
Wiebke Eberhardt, Elisabeth Brüggen,
Thomas Post and Chantal Hoet
48 How do people spend their time before
and after retirement? (2016)
Johannes Binswanger
49 Naar een nieuwe aanpak voor risicoprofiel
meting voor deelnemers in
pensioenregelingen (2016)
Benedict Dellaert, Bas Donkers, Marc
Turlings, Tom Steenkamp en Ed Vermeulen
50 Individueel defined contribution in de
uitkeringsfase (2016)
Tom Steenkamp
51 Wat vinden en verwachten Nederlanders
van het pensioen? (2016)
Arthur van Soest
52 Do life expectancy projections need to
account for the impact of smoking? (2016)
Frederik Peters, Johan Mackenbach en
Wilma Nusselder
53 Effecten van gelaagdheid in pensioen
documenten: een gebruikersstudie (2016)
Louise Nell, Leo Lentz en Henk Pander Maat
54 Term Structures with Converging Forward
Rates (2016)
Michel Vellekoop and Jan de Kort
55 Participation and choice in funded pension
plans (2016)
Manuel García-Huitrón and Eduard Ponds
56 Interest rate models for pension and
insurance regulation (2016)
Dirk Broeders, Frank de Jong and Peter
Schotman
57 An evaluation of the nFTK (2016)
Lei Shu, Bertrand Melenberg and Hans
Schumacher
58 Pensioenen en inkomensongelijkheid onder
ouderen in Europa (2016)
Koen Caminada, Kees Goudswaard, Jim Been
en Marike Knoef

59 Towards a practical and scientifically sound
tool for measuring time and risk preferences
in pension savings decisions (2016)
Jan Potters, Arno Riedl and Paul Smeets
60 Save more or retire later? Retirement
planning heterogeneity and perceptions of
savings adequacy and income constraints
(2016)
Ron van Schie, Benedict Dellaert and Bas
Donkers
61 Uitstroom van oudere werknemers bij
overheid en onderwijs. Selectie uit de poort
(2016)
Frank Cörvers en Janneke Wilschut
62 Pension risk preferences. A personalized
elicitation method and its impact on asset
allocation (2016)
Gosse Alserda, Benedict Dellaert, Laurens
Swinkels and Fieke van der Lecq
63 Market-consistent valuation of pension
liabilities (2016)
Antoon Pelsser, Ahmad Salahnejhad and
Ramon van den Akker
64 Will we repay our debts before retirement?
Or did we already, but nobody noticed?
(2016)
Mauro Mastrogiacomo
65 Effectieve ondersteuning van
zelfmanagement voor de consument (2016)
Peter Lapperre, Alwin Oerlemans
en Benedict Dellaert
66 Risk sharing rules for longevity risk:
impact and wealth transfers (2017)
Anja De Waegenaere, Bertrand Melenberg
and Thijs Markwat
67 Heterogeniteit in doorsneeproblematiek.
Hoe pakt de transitie naar degressieve
opbouw uit voor verschillende
pensioenfondsen? (2017)
Loes Frehen, Wouter van Wel, Casper van
Ewijk, Johan Bonekamp, Joost van
Valkengoed en Dick Boeijen
68 De toereikendheid van pensioenopbouw na
de crisis en pensioenhervormingen (2017)
Marike Knoef, Jim Been, Koen Caminada,
Kees Goudswaard en Jason Rhuggenaath

33
69 De combinatie van betaald en onbetaald
werk in de jaren voor pensioen (2017)
Marleen Damman en Hanna van Solinge
70 Default life-cycles for retirement savings
(2017)
Anna Grebenchtchikova, Roderick Molenaar,
Peter Schotman en Bas Werker
71 Welke keuzemogelijkheden zijn wenselijk
vanuit het perspectief van de deelnemer?
(2017)
Casper van Ewijk, Roel Mehlkopf, Sara van
den Bleeken en Chantal Hoet
72 Activating pension plan participants:
investment and assurance frames (2017)
Wiebke Eberhardt, Elisabeth Brüggen,
Thomas Post en Chantal Hoet
73 Zerotopia – bounded and unbounded
pension adventures (2017)
Samuel Sender
74 Keuzemogelijkheden en maatwerk binnen
pensioenregelingen (2017)
Saskia Bakels, Agnes Joseph, Niels Kortleve
en Theo Nijman
75 Polderen over het pensioenstelsel. Het
debat tussen de sociale partners en de
overheid over de oudedagvoorzieningen in
Nederland, 1945-2000 (2017)
Paul Brusse
76 Van uitkeringsovereenkomst naar PPR (2017)
Mark Heemskerk, Kees Kamminga, René
Maatman en Bas Werker
77 Pensioenresultaat bij degressieve opbouw
en progressieve premie (2017)
Marcel Lever en Sander Muns
78 Bestedingsbehoeften bij een afnemende
gezondheid na pensionering (2017)
Lieke Kools en Marike Knoef
79 Model Risk in the Pricing of Reverse
Mortgage Products (2017)
Anja De Waegenaere, Bertrand Melenberg,
Hans Schumacher, Lei Shu and Lieke Werner
80 Expected Shortfall voor toezicht op
verzekeraars: is het relevant? (2017)
Tim Boonen
81 The Effect of the Assumed Interest Rate and
Smoothing on Variable Annuities (2017)
Anne G. Balter and Bas J.M. Werker

82 Consumer acceptance of online pension
investment advice (2017)
Benedict Dellaert, Bas Donkers and Carlos
Lourenço
83 Individualized life-cycle investing (2017)
Gréta Oleár, Frank de Jong and Ingmar
Minderhoud
84 The value and risk of intergenerational risk
sharing (2017)
Bas Werker
85 Pensioenwensen voor en na de crisis (2017)
Jochem de Bresser, Marike Knoef en Lieke
Kools
86 Welke vaste dalingen en welk beleggings
beleid passen bij gewenste uitkeringsprofie
len in verbeterde premieregelingen? (2017)
Johan Bonekamp, Lans Bovenberg, Theo
Nijman en Bas Werker
87 Inkomens- en vermogensafhankelijke eigen
bijdragen in de langdurige ouderenzorg:
een levensloopperspectief (2017)
Arjen Hussem, Harry ter Rele en Bram
Wouterse
88 Creating good choice environments –
Insights from research and industry
practice (2017)
Elisabeth Brüggen, Thomas Post and
Kimberley van der Heijden
89 Two decades of working beyond age 65 in
the Netherlands. Health trends and changes
in socio-economic and work factors to
determine the feasibility of extending
working lives beyond age 65 (2017)
Dorly Deeg, Maaike van der Noordt and
Suzan van der Pas
90 Cardiovascular disease in older workers. How
can workforce participation be maintained
in light of changes over time in determinants of cardiovascular disease? (2017)
Dorly Deeg, E. Burgers and Maaike van der
Noordt
91 Zicht op zzp-pensioen (2017)
Wim Zwinkels, Marike Knoef, Jim Been,
Koen Caminada en Kees Goudswaard
92 Return, risk, and the preferred mix of PAYG
and funded pensions (2017)
Marcel Lever, Thomas Michielsen and Sander
Muns

34
93 Life events and participant engagement in
pension plans (2017)
Matthew Blakstad, Elisabeth Brüggen and
Thomas Post
94 Parttime pensioneren en de arbeids
participatie (2017)
Raymond Montizaan
95 Keuzevrijheid in pensioen: ons brein wil
niet kiezen, maar wel gekozen hebben
(2018)
Walter Limpens en Joyce Vonken
96 Employability after age 65? Trends over 23
years in life expectancy in good and in poor
physical and cognitive health of
65-74-year-olds in the Netherlands (2018)
Dorly Deeg, Maaike van der Noordt, Emiel
Hoogendijk, Hannie Comijs and Martijn
Huisman
97 Loslaten van de verplichte pensioenleeftijd
en het organisatieklimaat rondom langer
doorwerken (2018)
Jaap Oude Mulders, Kène Henkens en Harry
van Dalen
98 Overgangseffecten bij introductie
degressieve opbouw (2018)
Bas Werker
99 You’re invited – RSVP! The role of tailoring in
incentivising people to delve into their pension situation (2018)
Milena Dinkova, Sanne Elling, Adriaan K
 alwij
en Leo Lentz
100 Geleidelijke uittreding en de rol van
deeltijdpensioen (2018)
Jonneke Bolhaar en Daniël van Vuuren
101 Naar een model voor pensioen
communicatie (2018)
Leo Lentz, Louise Nell en Henk Pander Maat
102 Tien jaar UPO. Een terugblik en vooruitblik
op inhoud, doelen en effectiviteit (2018)
Sanne Elling en Leo Lentz
103 Health and household expenditures (2018)
Raun van Ooijen, Jochem de Bresser en
Marike Knoef
104 Keuzevrijheid in de uitkeringsfase: internationale ervaringen (2018)
Marcel Lever, Eduard Ponds, Rik Dillingh en
Ralph Stevens

105 The move towards riskier pension products
in the world’s best pension systems (2018)
Anne G. Balter, Malene Kallestrup-Lamb
and Jesper Rangvid
106 Life Cycle Option Value: The value of
consumer flexibility in planning for
retirement (2018)
Sonja Wendel, Benedict Dellaert and Bas
Donkers
107 Naar een duidelijk eigendomsbegrip (2018)
Jop Tangelder
108 Effect van stijging AOW-leeftijd op arbeidsongeschiktheid (2018)
Rik Dillingh, Jonneke Bolhaar, Marcel Lever,
Harry ter Rele, Lisette Swart en Koen van
der Ven
109 Is de toekomst gearriveerd? Data science
en individuele keuzemogelijkheden in
pensioen (2018)
Wesley Kaufmann, Bastiaan Starink en
Bas Werker
110 De woontevredenheid van ouderen in
Nederland (2018)
Jan Rouwendal
111 Towards better prediction of individual
longevity (2018)
Dorly Deeg, Jan Kardaun, Maaike van der
Noordt, Emiel Hoogendijk en Natasja van
Schoor
112 Framing in pensioenkeuzes. Het effect van
framing in de keuze voor beleggingsprofiel
in DC-plannen naar aanleiding van de Wet
verbeterde premieregeling (2018)
Marijke van Putten, Rogier Potter van Loon,
Marc Turlings en Eric van Dijk
113 Working life expectancy in good and poor
self-perceived health among Dutch workers aged 55–65 years with a chronic disease over the period 1992–2016 (2019)
Astrid de Wind, Maaike van der Noordt,
Dorly Deeg and Cécile Boot
114 Working conditions in post-retirement
jobs: A European comparison (2019)
Ellen Dingemans and Kène Henkens

35
115 Is additional indebtedness the way to
increase mortgage-default insurance
coverage? (2019)
Yeorim Kim, Mauro Mastrogiacomo,
Stefan Hochguertel and Hans Bloemen
116 Appreciated but complicated pension
Choices? Insights from the Swedish
Premium Pension System (2019)
Monika Böhnke, Elisabeth Brüggen and
Thomas Post
117 Towards integrated personal financial
planning. Information barriers and design
propositions (2019)
Nitesh Bharosa and Marijn Janssen
118 The effect of tailoring pension information
on navigation behavior (2019)
Milena Dinkova, Sanne Elling, Adriaan
Kalwij and Leo Lentz
119 Opleiding, levensverwachting en
pensioenleeftijd: een vergelijking van
Nederland met andere Europese landen
(2019)
Johan Mackenbach, José Rubio Valverde
en Wilma Nusselder
120 Giving with a warm hand: Evidence on
estate planning and bequests (2019)
Eduard Suari-Andreu, Raun van Ooijen,
Rob J.M. Alessie and Viola Angelini
121 Investeren in menselijk kapitaal: een
gecombineerd werknemers- en
werkgeversperspectief (2019)
Raymond Montizaan, Merlin Nieste en
Davey Poulissen
122 The rise in life expectancy – corresponding
rise in subjective life expectancy? Changes
over the period 1999-2016 (2019)
Dorly Deeg, Maaike van der Noordt, Noëlle
Sant, Henrike Galenkamp, Fanny Janssen
and Martijn Huisman

This is a publication of:
Netspar
Phone +31 13 466 2109
E-mail info@netspar.nl
www.netspar.nl
May 2019

