
Physical Functioning in work and
retirement: commentary on age-related
trajectories of physical functioning in
work and retirement –the role of
sociodemographic factors, lifestyle and
disease by Stenholm et al
José Iparraguirre

INTRODUCTION
Stenholm et al1–henceforth, SW—look
into the physical functioning of partici-
pants aged between 65 to 85 years in the
Health and Retirement Study (a represen-
tative longitudinal survey of people aged
50 years or older in the USA). The
authors report that physical functioning
declined faster among the retired than
among those individuals in full-time
work, after controlling for age, sex, race,
education, total wealth, body mass index,
smoking, physical activity and chronic
diseases.

This note does not review SW nor pre-
sents a systematic review of the literature
on the topic. (For a recent systematic
review of longitudinal research of the
effects of retirement on health, see
refs.2 3.) (For a comprehensive review of
the literature, see ref.4.) The objective is
more modest: to highlight some of the
central tenets of the existing and conflict-
ing literature to put SW into the context
of its wider research programme.

After a brief description of the causal
mechanisms as propounded by competing
social theories, this paper discusses some
methodological differences found in the
literature, which are to a large extent at
the bottom of the diversity in findings,
concerning
▸ the indicators of retirement
▸ the influence of the jobs before

retirement
▸ pathways to retirement, including early

retirement
▸ the indicators of health status
▸ the focus on overall health or particu-

lar health conditions and diseases
▸ the choice of the time horizon
▸ the age cohorts
▸ the statistical approaches.

THEORETICAL CAUSAL MECHANISMS
Koopmans characterised empirical work
with no theoretical foundation as an
inquiry ‘groping for guidance’.5 When it
comes to the effects of retirement on
health, there is no dearth of theoretical
underpinnings. However, none of the eco-
nomic and social gerontological theories
provide conclusive guidance about what
to expect a priori regarding the sign of
the direction.
The human capital model developed by

Grossman predicts that retirement reduces
individual investment on health given that
in retirement the need to improve job prod-
uctivity and earnings is absent by defin-
ition.6 However, investment efforts in
health in retirement are dependent on the
marginal value of time: if perceived mar-
ginal benefits exceed the perceived marginal
costs, individuals will invest more.7 In turn,
the marginal value of time may increase or
decrease after retirement depending on
whether individuals place a higher or a
lower value on remaining or getting healthy
as they age (in this context, health has an
instrumental value depending on how
much retired people enjoy their leisure time
and how much they relate this enjoyment
with their health status).
The microeconomic approach to social

capitali equates social capital to an indi-
vidual investment with many positive
complementarities, including better health
outcomes that would present a midlife
peak—in old age the returns would not
justify the costs.8 However, retirement
may reduce the opportunity cost of time,
which would induce retirees to increase
their social connectedness compared with
pre-retirement, thus counterbalancing any
negative incentives for individual invest-
ment decisions in health.9

Closely related to the social capital
theory, the social network perspective sees
retirement as causing an initial shrinkage
in an individual’s networks (by way of a
loss of contact with former work collea-
gues) and therefore having a negative
health impact; however, retirement may
also open up opportunities for engaging
in social activities other than paid employ-
ment, thus partially or fully offsetting or
even reverting the negative effects.

Social gerontological theories similarly
cast inconclusive predictions on the
effects of retirement on health.

Disengagement or role theory, for
example, asserts that retirement entails the
disappearance of the work role—a central
tenet of social identity in advanced soci-
eties—which may lead to a general decline
in well-being. However, the fact that
working is no longer necessary to procure
a living may be experienced as a relief and
thus the loss of the work role may be asso-
ciated with a positive health effect. (For a
systematic review of social role interven-
tions in retirement, see ref.10).

Activity theory, in turn, predicts that
retired people can actively pursue their
hobbies and take part in social and phys-
ical activities, with beneficial effects on
their mental and physical health.

Continuity theory purports that people
largely retain most of their lifestyle, self-
image and preferences also after the tran-
sition to life as a retiree, so people feel
neither better nor worse when they retire.

Stress and coping theory, in this area, is
associated with the notion of adaptation
to retirement.11–13 Retirement—depend-
ing on traits such as whether it is volun-
tary or not, and whether it is preceded by
a transitional process or partial retirement
or not—can be highly disruptive of the
daily routines, lifestyles and established
patterns of behaviour and social inter-
action of individuals, and such disruption
is associated with increased levels of
stress.14 15 On the other hand, similarly
to role theory, retirement can reduce
stress and be felt as a relief if the previous
job involved highly stressful activities.16

Given these inconclusive theoretical
developments, it is to be expected that
much of the research effort—including
SW—is empirical, geared towards detect-
ing the existence and direction of the
causality.

INDICATORS OF RETIREMENT
There is a wide array of definitions of
retirement.17 Operationally, retirement is
measured either subjectively or object-
ively.18 Subjective measures of retirement
are constructed from direct questions
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about economic status.19 Objective mea-
sures usually are derived from data on the
number of hours worked in a paid job or
receipt of pensions.

SW used the subjective economic status
as asked in the US Health and Retirement
Study, and excluded respondents working
part time, unemployed, partly retired,
retired, disabled or inactive for other
reasons than retirement.

In contrast, Coe and Zamarro defined
as retired everyone not in the labour
force, so they included homemakers, the
sick and disabled, respondents separated
from the labour force (not temporarily)
and the unemployed (not temporarily), as
well as the retired.20 These authors con-
sider this to be a ‘cleaner’ measure of
retirement behaviour when studying its
effects on health because individuals
“report that they are retired even when
working full- or part-time, simply because
they have left their ‘career’ job” (ref.21,
p. 81).

An alternative approach defines retire-
ment operationally as working fewer than
1200 h a year (ie, roughly 3 days a week
over 50 weeks).22–25 In a similar vein,
Llano Señarís et al26 use the definition of
retirement adopted in the European
Community Household Panel—an indi-
vidual who works fewer than 15 h a week
and is in receipt of a pension.

Especially when investigating the retire-
ment–health relationship among ethnic
minorities, using one definition or the
other may influence the results.27

An interesting comparative exercise is
found in Kajitani et al28 29 in the context
of measuring the effects of retirement on
cognitive functioning. The former paper
estimated an instrumental variable model
on retirement defined in terms of dur-
ation, while in the latter the authors ran
the same models on the retirement vari-
able defined in terms of economic activity.
They obtained similar results. It would be
worth replicating the second study with
health outcomes other than cognitive
functioning to test whether alternative
definitions of retirement render different
results and, if so, what it is that each def-
inition would be measuring and which
elements would be mediating in the retire-
ment–health relation. SW adopted one
commonly used definition—it is too early
to conclude whether it is inherently weak
or conceptually robust.

RETIREMENT FROM WHAT
Another consideration is the character-
istics of the jobs from which individuals
retire. Most studies (SW included) adopt a
macro approach, which does not

distinguish between the industry or type
of job individuals either retired from or
are still employed in.
However, some authors opine that

restricting the analysis to working condi-
tions or industry reduces heterogeneity
among the population under study, thus
increasing internal validity.30 To mention
but a few examples of more narrowly
focused studies, Haynes et al31 carried out
an epidemiological study of early retire-
ment and retirement at 65 years of age
and mortality among workers in two
rubber tyre manufacturing companies in
the USA. Mein et al32 investigated the
effects of retirement on mental and phys-
ical health of civil servants in Britain, dis-
tinguishing between three occupational
grades. Retirement was associated with an
increase in weight and waist circumfer-
ence among those with former active jobs,
but not among those with former seden-
tary jobs.33 Tsai et al34 considered the
effects of early retirement on mortality
among employees of a US petroleum
company—individuals who retired earlier
presented a higher HR of death. Neuman
finds that retirees from jobs with worse
working conditions benefit less from
retirement than those who retire from
jobs with better working conditions.35

Hult et al36 studied the effects of early
retirement due to disability among con-
struction workers in Sweden. Brandl and
Smith find that retired police officers die
significantly younger than retired civil ser-
vants.37 Both papers by Kajitani et al
already cited use a three-digit occupation
code and distinguish between 288 occupa-
tions. Finally, a study just published as a
working paper by Mazzonna and Peracchi
found that even though retirement seems
to be associated with negative health out-
comes across Europe, these adverse conse-
quences disappear and even become
positive for those working in very physic-
ally demanding jobs.38

There are certain professions in which
the retirement process would be asso-
ciated with higher physical or mental
health problems than average, for
example, the study on policy officers men-
tioned earlier or those on retirement from
professional sports, such as footballers or
female tennis players.39 40 (See Park
et al41 for a recent systematic review.).
Therefore, there is merit in looking into

the health consequences of retirement
from specific professions, not the least
because it can help tailor specific interven-
tions to address issues arising from the
transition. Concerning the analyses of the
general population, a careful statistical
design can control for this potential

source of heterogeneity—whether its
exclusion affects the results is an empirical
open question worth posing in any study.
Nevertheless, the effect may depend, in
part, on the economic structure of the
geographical unit or units under study: a
services-based economy has a greater pro-
portion of jobs demanding low physical
effort than a manufacturing-based or agri-
cultural economy, for example. Therefore,
it can be argued that confining the study
to one country (as SW did) somehow
reduces the impact of not controlling for
job type.

PATHWAYS TO RETIREMENT
Retirement can imply an abrupt change in
daily time-use patterns, from full-time
work to full retirement. However, increas-
ingly, full retirement is preceded by a tran-
sitional period that involves part-time
work (sometimes after changing jobs—the
so-called ‘bridge jobs’). Furthermore,
retirement can come as a result of a vol-
untary decision by the individual or they
may be somehow forced into retirement.
Part of the literature considered whether
the differences in the pathways to retire-
ment and the voluntariness of the decision
are significantly associated with health
status after retirement.

van Solinge finds that retirement has a
positive effect on the health of older
workers who were free to decide when
they wanted to leave the labour force:
people for whom retirement was a con-
scious, positive choice tend to feel better
after retirement.42 Similarly, Isaksson and
Johansson found that the voluntariness in
the retirement decision explained differ-
ences in physical health and psychological
well-being over 1.5 years among 4000
individuals in Sweden who were working
full time at the beginning of the study.43 A
sense of control over the timing and con-
ditions of retirement has been found to
have a positive effect on subsequent
quality of life and well-being.44

Halleröd et al investigated the effects of
different pathways to retirement on health
and well-being. These authors failed to
find any statistically significant effects of
retirement on health conditional to a
number of alternative exit patterns from
employment into retirement.45

A literature review by Kuerbis and
Sacco46 of research on the effects of
retirement on drinking patterns found
that retirement per se is not associated
with alcohol problems, but that some
characteristics of the retirement transition
process such as its voluntariness have a
significant impact on adverse drinking
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behaviour. This finding is confirmed by
Zantinge et al.47

As mentioned, one pathway to full-time
retirement increasingly more sought after
by older workers is known as ‘bridge
employment’, that is, transitional employ-
ment that takes place after leaving a full-
time position but before exiting the work-
force.48 49 Around 60% of older workers
in the USA are reported to have moved to
a bridge job before fully retiring.50 Using
a longitudinal dataset from between 1992
and 1998 of over 12 000 people in the
USA, Zhan et al51 found positive effects
of bridge employment on reducing the
risks of major diseases, slowing down
functional decline and better mental
health outcomes. Kantarci52 compared the
retirement effects on health between part-
time and full-time workers aged between
50 and 75, and full-time retirees of the
same age group with US data between
1994 and 2008. They found that part-
time and full-time workers report worse
overall health and memory and a much
lower body weight but they would be less
prone to depression than full-time
retirees.

The complexity of retirement pathways is
reflected in Dingemans53 and Dingemans
and Henkens,54 which explored whether
bridge employment after involuntary retire-
ment reversed the negative impact of the
latter on subjective well-being among
Dutch retirees—their main finding is that it
does: forced retirees who took a bridge job
after retiring did not present lower levels of
well-being compared with workers still in
their main career job.

What retirees do with their increased
leisure time compared with those indivi-
duals in paid work is also important.
Barnett et al55 carried out a systematic
review of the literature on effects of
retirement on physical activity between
1980 and 2010 and concluded that retire-
ment is associated with gains in leisure-
time physical activity and exercise.56 In
turn, evidence suggests that sustained
leisure-time physical activity improves
overall health in later life.57

One of the few points on which the lit-
erature seems to be in accord with is that
involuntary retirement (unmitigated by
postretirement employment) has deleteri-
ous health effects.58 The dataset used by
SW neither distinguishes between volun-
tary and involuntary retirement nor pro-
vides information about pathways, which
is a clear deficiency in their study.

EARLY RETIREMENT
The age of retirement can be—the litera-
ture is divided on this point—a relevant

mediator in the effects of retirement on
health.
Some papers find positive health effects

of early retirement.59–63 Negative conse-
quences are also reported in many
papers.64–68 Recently, Calvo et al69 found
that early retirement has negative conse-
quences for subjective physical and emo-
tional health, but retiring later than at the
culturally expected retirement age pre-
sents no health disadvantages. Still others
failed to find any significant effects. For
example, Hult et al36 analysed the rela-
tionship between early retirement due to
disability and mortality among over
20 000 construction workers in Sweden
and failed to find any significant differ-
ences by timing of retirement.42 70

SW does not distinguish between retir-
ees who took early retirement and those
who did not given that they restricted the
sample to individuals aged between 65
and 85—so, considerations about early
retirement do not apply.

INDICATORS OF HEALTH STATUS
SW measure physical functioning by a
composite unweighted additive index of
10 self-reported limitations in lower and
upper limb mobility—such as walking one
block, getting up from a chair after sitting
for long periods, etc.—an index sometimes
used in the literature. (Pearson71 provides
a useful description.) An alternative
approach is to run factor analysis on differ-
ent indicators to construct a weighted
index with the resulting scores. Mein
et al32 applied this procedure to obtain a
measure of mental and physical health.
Notwithstanding, it is worth noting

that some authors find performance-based
measures of physical mobility superior to,
and poorly correlated with, subjective
measures.72 For a discussion of the limita-
tions of using self-reported data to assess
the impact of retirement on health, see
refs.73–76

Therefore, it is not surprising to find
papers that use one type of measures or
the other, or both. Among the papers that
looked at both types of indicators, we can
mention Neuman, who investigated the
effects of retirement on both objective
and subjective measures of health from
the US Health and Retirement Study
using an instrumental variables model.25

He found that retirement preserved sub-
jective health, but the effects on objective
health indicators were not significant,
which led to the conclusion that health
preservation as a result of retirement
would be more apparent than real.
However, the evidence strongly rejected
any deleterious health effects of

retirement. Furthermore, Insler combines
nine doctor-diagnosed health variables
and one self-reported health status into a
weighted health index.77 (In this, he
follows Bound et al.78 79) Insler reports
that his results (namely, retirement is
beneficial to health) are robust to the
choice of health index “as long as it
includes the more ‘broadly based’ subject-
ive self-reported health” (p. 29).

FOCUS ON MORTALITY, OVERALL
HEALTH OR PARTICULAR HEALTH
CONDITIONS AND DISEASES
SW focused on an aggregate index made
up of 10 indicators of physical limitations.
In contrast, part of the literature deals
with the effects of retirement on specific
conditions such as depression or myocar-
dial infarction, while others look into the
impact of retirement on mortality.

Among the many papers focusing on
specific conditions, we can mention the
following. Charles reported positive
effects of retirement on depression and
loneliness.80 Using data of over 600 000
Danish individuals, Olesen et al81 find that
retirement is associated with a small
though statistically significant increase in
the risk of myocardial infarction. Fe and
Hollingsworth82 investigated the effects of
retirement on the consumption of primary
care services and mental health using
British longitudinal data between 1991
and 2006. The authors reported that
retirement seems to reduce the demand for
primary care services and is not associated
with changes in mental health. Hernaes
et al,83 using administrative data for the
full population of Norway, found no sig-
nificant effects of retirement on mortality.
In contrast, Blake and Garrouste84 with
French data report that delaying the retire-
ment age by 1 year increases the chances
of dying within 4 years. Vahtera et al85

reported that retirement reduces sleep dis-
turbances. Latif86 finds a positive impact
of retirement on psychological well-being.
A longitudinal study of data from Finnish
public sector workers between 1994 and
2001 found an increase in the risk of poor
adherence to medication after retirement
among people with diabetes and
hypertension.87

A parallel growing literature focuses on
the effects of retirement on cognitive
functioning.38 88–90 Cognitive functioning
could be given more salience in studies on
retirement and physical and mental health
based on self-reported health measures on
the account that there is some evidence
that cognitive functioning would partially
explain discrepancies between self-
reported and objective health measures.91
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Approaches that aggregate indicators
for different health conditions or elements
of, say, physical or cognitive functioning
into one measure have advantages and
disadvantages: they provide an answer to
the question of whether retirement affects
‘health’ (or physical/cognitive condition),
but in so doing, their results may mask
positive, negative and insignificant effects
depending on the particular condition or
functioning. Studies such as SW that
combine several indicators would benefit
from presenting separately the results
both for the chosen overall measure of
health or functioning and for each of its
individual components.

TIME HORIZON AND TRAJECTORY OF
THE RELATIONSHIP BETWEEN
RETIREMENT AND HEALTH
Another methodological aspect concerns
the time horizon of the effects: whether
the research focus is upon the short-term
or the long-term impacts of retirement on
health. Furthermore, it is also relevant to
consider the trajectory over time of the
relationship: in other words, whether the
effects imply a step-change in health or a
gradual change and whether they persist
over time or not.

The importance of distinguishing
between short-term and long-term effects
of retirement is reflected in the ‘honey-
moon period’ hypothesis first proposed
by Atchley92: initially, retirees would
experience relief from the pressures and
burdens of working life, but after a transi-
tional period of adjustment and accom-
modation, impoverished social status and
reduced social networks may start affect-
ing health and well-being negatively.

SW adopted a long-term view: they
looked into the relationship between
retirement and 10-year changes in phys-
ical functioning. In contrast, Johnston and
Lee93 focused on the short-term effects of
retirement on three subjective and two
objective measures of health and reported
a positive impact on mental health and
well-being and no significant effects on
physical health. Sahlgren94 investigated
both short-term and long-term effects and
concluded that there are no significant
short-term effects but that retirement
would present negative long-term conse-
quences on self-reported overall, physical
and mental health.

With regards to the trajectory of the
effects, in a longitudinal study using data of
over 13 000 employees of the French
national gas and electricity company from
7 years before to 7 years after retirement,
Westerlund et al reported that retirement was
not associated with the risk of major chronic

diseases and that it was associated with a
reduction in mental and physical fatigue and
depressive symptoms. Retirement would
have introduced a break in the trends of the
prevalence of these conditions within the
first year after retirement.95

Studies such as SW that incorporate
medium-to-long-term effects should
include results in the short run. The long-
term effects are an important research
topic, but short-term effects are more
relevant for the design of targeted inter-
ventions during pre-retirement and the
first months after retirement.

AGE COHORTS
Retirement age is a relevant mediator in
the relationship between retirement and
health, but the ages of the population
under study are a key element of the
research design—another methodological
consideration that complicates the extrac-
tion of conclusions from the literature.
Bamia et al65 is one of many papers
encompassing a wide range of ages, which
have controlled for age at baseline or
enrolment.
SW included individuals aged between

65 and 85 years of age from 1992 to
2010. When they comment on their
results vis-à-vis those in Jokela et al, SW
surmised that, to some extent, the discrep-
ancies between both studies may arise
from the age differences—Jokela et al62

looked into individuals aged 39–64 at
baseline and 54–76 at the last follow-up.
SW’s upper age limit of 85 is much

older than previous papers. In contrast,
for example, Coe and Zamarro20 and
Sahlgren94 studied individuals aged
between 50 and 69 years. In turn,
Kantarci and van Soest96 restricted their
sample to respondents aged between 50
and 75 years. For understandable reasons,
research on the effects of early retirement
on health restrict the age range even
more, for example, Bloemen et al4 studied
individuals aged between 53 and 60
during the whole period under study.
Whenever the datasets and provided

sample size and other statistical considera-
tions (such as stratification procedures,
etc.) allow it, if the research focus is upon
retirement instead of early retirement
alone, their upper age limit should be set
at the oldest possible age. In this sense,
SW is a welcome example.

STATISTICAL APPROACHES
The literature is unanimous in explaining
the different results reported over time as a
partial consequence of the various statistical
strategies followed, some of which have
been found not to control or adjust

effectively for the inherent difficulties when
analysing the effects of retirement on
health. The main statistical problem stems
from the fact that bad health or health
deterioration has been consistently reported
as a powerful trigger of the retirement deci-
sion.97–99 Therefore, in order to measure
the effects of retirement on health, simul-
taneous causality and unobserved individual
endogeneity need be addressed. SW used
one procedure to control for these. Fonseca
et al,100 in a recent paper, suggest that
failure to control for endogeneity makes
retirement appear to increase both the risk
of poverty and of depression, but that once
endogeneity is accounted for using instru-
mental variables, these negative effects dis-
appear and in fact the models would
indicate some weak evidence that retire-
ment induced through eligibility for retire-
ment pensions may be protective against
poverty and depression.

The literature identifies two main
sources of this endogeneity: the justifica-
tion bias and the role bias.

Justification bias may likely occur con-
sidering that in Western societies there is a
social expectation to be in paid employ-
ment below the stipulated age for receiv-
ing full pension benefit. This social
pressure would lead retirees to state a
given health condition is more serious
than people with the same condition in
employment—it is worth mentioning that
Kapteyn et al101 found evidence for this
bias in the USA but not in Europe; the
difference, incidentally, according to these
authors, would be related to the different
levels in social insurance generosity and
employment protection between the USA
and Europe.

Role bias may occur if the social roles
taken up in retirement are less demanding
and therefore retirees perceive their health
improves despite any changes in their
health condition. For example, Llano
Señarís et al26 comment on a discrepancy
they found between improved self-
reported health and use of healthcare ser-
vices between and after retirement in a
longitudinal study of over 10 000 people
aged 60 or over in Spain spanning
between 1994 and 2000. These authors
conclude that subjective measures of
health status would reflect lifestyle
changes introduced by retirement rather
than health conditions. Neuman presents
a useful description of the potential
effects of justification and role biases on
the association between retirement and
subjective indicators of health.24

The empirical developments studied
longitudinal data (either from administra-
tive records or surveys)—a few papers
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only comparing two periods of time, but
the majority spanning over three or more.

The most common approach to deal
with unobserved individual-specific hetero-
geneity is a fixed-effects specification with
instrumental variables.67 85 89 102

However, fixed-effects models do not
control for changes in endogenous factors
affecting economic activity—and the
retirement decision in particular—over
time. Therefore, these studies could suffer
from a potential uncontrolled endogeneity
bias. With regards to the choice of instru-
mental variables, most authors have
chosen key institutional elements such as
default retirement age or entitlement age
to state-funded medical care (eg, as in the
USA), while others have also included
indicators for spousal work histories,
private pensions, the number of years
between eligibility and current age, etc.

Other statistical approaches have used
Cox regression models. For example,
Bamia et al65 used this strategy to estimate
the effect of retirement on all-cause and
cause-specific mortality risk. Similarly,
Hult et al36 used Cox regression to study
differences in mortality risk among
workers in the construction industry in
Sweden and found that the difference in
mortality risk between those who contin-
ued working and those who retired due to
musculoskeletal conditions was statistically
indistinguishable, once adjusted for cohort
effects and other covariates.

In turn, Fe and Hollingsworth82 and
Coe and Zamarro20 used a regression dis-
continuity approach within a panel
model. The regression discontinuity
models incorporate a threshold variable
for the level at which the conditional dis-
tribution of the proportion of retirees by
age and the age of the individuals and
another discontinuity in the statistical
relationship between their rates of change
(ie, a discontinuity in the first derivative)
–default retirement age would explain
both this kink and jump.103

A different approach was used by
Isaksson and Johansson,43 who applied
analysis of covariance and tests for cluster
stability over time.

A number of studies based in Finland
and France recurred to the generalised
estimating equations method with an
autoregressive correlation structure within
a repeated responses logistic regression
specification to measure the effects of
retirement on sleep disturbances, non-
adherence to medication or antidepressant
use.85 87 104 105

A study on changes in consumption of
psychotropic drugs before and after retire-
ment in Finland used growth curve models,

that is, multilevel random-coefficient
models with repeated measurements nested
within individuals. These models account
for the within-person clustering.106

One rigorous empirical strategy increas-
ingly of choice is the estimation of
average and local average treatment
effects. Following Wooldridge, in this
context, ATE can be defined as the
expected effect of retirement on the
health status of an individual randomly
drawn from the population (ie, from both
the retirees and those who continue
working).107 In turn, ATET refers to the
mean effect of retirement on the health of
those who actually retired. Finally, LATE
is the average effect of retirement on the
health status of those individuals who
would be induced to retire by reaching
state pension age.
Some papers have used this approach

under different statistical specifications. For
example, in their study of retirement effects
on health among men in England between
1997 and 2005, Johnston and Lee93 esti-
mated the LATE either side of a discontinu-
ity at age 65 (ie, the then default retirement
age for men) and a two-stage least-square
estimator. Behncke applied a modified pro-
pensity score matching estimator based on
the comparison between health outcomes
of retired and those employed individuals
with a similar probability to retire condi-
tional on a number of confounders.108 In
this way, the author attempted to control
for all variables that jointly affect retirement
and health outcomes such that conditional
on these variables the decision to retire
would be independent of factors also
related to health outcomes. Bloemen et al4

estimated the LATE using a two-stage indi-
vidual fixed-effects specification but within
a difference-in-difference model to estimate
the effects of retirement on mortality of
civil servants in the Netherlands and a
difference-in-difference-in-difference
model (to distinguish between civil servants
and workers employed outside the public
sector) that control for year fixed effects,
(non-linear) age effects and the differences
in year effects and non-linear age effects.
SW adopted a different approach: a

linear regression with generalised estima-
tion equations controlling for the intrain-
dividual correlation between repeated
measurements using an exchangeable cor-
relation structure, incorporating several
interactions and a number of time-varying
covariates.
It would be useful to carry out a com-

parative exercise of the statistical proper-
ties of the different empirical approaches
in vogue and of the results obtained by
each on one same dataset.

FINAL REMARKS
The policy implications of eliciting
whether retirement has any health conse-
quences, either negative or positive, are
highly relevant and topical given the
objective to maintain workers in the
labour force until later in life than
currently.

SW is a welcome contribution to the
burgeoning literature of the retirement
effects on health.

As ever in scientific research, results are
provisional—even more so in this case,
considering the crucial methodological
differences in the literature that to a large
extent explain the conflicting reported
results. Stenholm et al add some evidence
in one direction, but their effort needs be
understood within the larger empirical
quest to provide answers to whether
retirement from paid employment has any
effects on health.

The mixed results of this research pro-
gramme so far are a consequence of a
series of alternative methodological
choices—some have been proved to be
better than others, but in many cases they
respond to different research questions.
Whether retirement affects health
embraces, in fact, a multitude of questions
rather than one single interrogation.

Competing interests None.

Provenance and peer review Commissioned;
internally peer reviewed.

To cite Iparraguirre J. J Epidemiol Community Health
2014;68:493–499.

Published Online First 2 April 2014

▸ http://dx.doi.org/10.1136/jech-2013-203555

J Epidemiol Community Health 2014;68:493–499.
doi:10.1136/jech-2014-203945

REFERENCES
1 Stenholm S, Westerlund H, Salo P, et al. Age-related

trajectories of physical functioning in work and
retirement—the role of sociodemographic factors,
lifestyle and disease. J Epidemiol Community Health
2014;68:503–9.

2 van der Heide I, van Rijn R, Robroek S, et al. Is
retirement good for your health? A systematic review
of longitudinal studies. BMC Public Health
2013;13:1180.

3 Shim M, Gimeno D, Pruitt S, et al. A systematic
review of retirement as a risk factor for mortality. In:
Hoque N, McGehee M, Bradshaw B, eds. Applied

Iparraguirre J. J Epidemiol Community Health June 2014 Vol 68 No 6 497

Commentary

 on A
pril 8, 2024 by guest. P

rotected by copyright.
http://jech.bm

j.com
/

J E
pidem

iol C
om

m
unity H

ealth: first published as 10.1136/jech-2014-203945 on 2 A
pril 2014. D

ow
nloaded from

 

http://crossmark.crossref.org/dialog/?doi=10.1136/jech-2014-203945&domain=pdf&date_stamp=2014-04-02
http://dx.doi.org/10.1136/jech-2013-203555
http://jech.bmj.com/


demography and public health. Applied Demography
Series Volume 3. Springer, 2013:277–309.

4 Bloemen H, Hochguertel S. The causal effect of
retirement on mortality—evidence from targeted
incentives to retire early. Amsterdam, The
Netherlands: Tinbergen Institute Discussion Papers
13-119/V, Tinbergen Institute, 2013.

5 Koopmans T. Measurement without theory. Rev Econ
Stat 1947;29:161–72.

6 Grossman M. On the concept of health capital and
the demand for health. J Political Econ
1972;80:223–55.

7 Becker G. A theory of allocation of time. Econ J
1965;75:493–517.

8 Glaeser E, Laibson D, Sacerdote B. An economic
approach to social capital. Econ J 2002;112:
F437–58.

9 Smith S. Social connectedness and retirement.
Working Paper WP255. The Centre for Market and
Public Organisation, Department of Economics,
University of Bristol, 2010.

10 Heaven B, Brown L, White M, et al. Supporting
well-being in retirement through meaningful social
roles: systematic review of intervention studies.
Millbank Q 2013;91:222–87.

11 Maddox G. Adaptation to retirement. Gerontologist
1970;10(1-Part 2):14–18.

12 Stokes R, Maddox G. Some social factors on
retirement adaptation. J Gerontol 1967;22:329–33.

13 Braithwaite V, Gibson D. Adjustment to retirement:
what we know and what we need to know. Ageing
Soc 1987;7:1–18.

14 Kessler R, Price R, Wortman C. Social factors in
psychopathology: stress, social support, and coping
processes. Ann Rev Psychol 1985;36:531–72.

15 Pearlin L, Lieberman M, Menaghan E, et al. The
stress process. J Health Soc Behav 1981;22:337–56.

16 Wheaton B. Life transitions, role histories, and
mental health. Am Sociol Rev 1990;55:209–23.

17 Denton F, Spencer B. What is retirement? A review
and assessment of alternative concepts and
measures. Can J Aging 2009;28:63–76.

18 Ekerdt D, Baden L, Bosse R, et al. The effect of
retirement on physical health. Am J Public Health
1983;73:779–83.

19 Murray J. Subjective retirement. Soc Secur Bull
1979;42:20–43.

20 Coe N, Zamarro G. Retirement effects on health in
Europe. J Health Econ 2011;30:77–86.

21 Lazear E. Retirement from the labor force. In:
Ashenfelter O, Layard R, eds. Handbook of labor
economics. vol 1. London: Elsevier, 1986:305–55.

22 Gustman A, Steinmeier T. Retirement measures in
the health and retirement study. J Hum Resources
1995;30(Special Edition):s57–83.

23 Gustman A, Steinmeier T. Retirement outcomes in
the health and retirement study. Soc Secur Bull
2000;63:57–70.

24 Neuman K. The health effects of retirement: a
theoretical and empirical investigation [Ph.D.
dissertation]. Notre Dame, IN, USA: University of
Notre Dame, 2004.

25 Neuman K. Quit your job and get healthier? The
effect of retirement on health. J Labor Res
2008;29:177–201.

26 Llano Señarís J, Camarero S, Hidalgo A. El Impacto
de la Jubilación sobre la Salud y la Calidad de Vida
de las Personas Mayores. Madrid, España: Fundación
Gaspar Casal para la Investigación y el Desarrollo de
la Salud, 2004.

27 Russell Hatch L. Plural pathways, diverse
destinations: women’s and men’s retirement. In:
Redburn D, McNamara R, eds. Social gerontology:
selected readings. Westport, CT: Auburn House,
1998:125–41.

28 Kajitani S, Sakata K, McKenzie C. Occupation,
Retirement and Cognitive Functioning. Joint Research

Center for Panel Studies Discussion Paper Series,
2013a.

29 Kajitani S, Sakata K, McKenzie C. Does the
definition of retirement matter in estimating the
effects of retirement on cognitive functioning? Paper
presented at the 20th International Congress on
Modelling and Simulation; Adelaide, Australia, 1–6
December 2013, 2013b.

30 Jackson S. Research methods and statistics: a critical
thinking approach. 4th edn. Belmont, CA, USA:
Cengage Learning, 2012.

31 Haynes S, McMichael A, Tyroler H. Survival after
early and normal retirement. J Gerontol 33:269–78.

32 Mein G, Martikainen P, Hemingway H, et al. Is
retirement good or bad for mental and physical
functioning? Whitehall II longitudinal study of civil
servants. J Epidemiol Community Health
2002;57:46–9.

33 Nooyens A, Visscher T, Schuit A, et al. Effects of
retirement on lifestyle in relation to changes in
weight and waist circumference in Dutch men: a
prospective study. Public Health Nutr
2005;8:1266–74.

34 Tsai S, Wendt J, Donnelly R, et al. Age at retirement
and long term survival of an industrial population:
prospective cohort study. BMJ 2005; DOI: 10.1136/
bmj.38586.448704.E0.

35 Neuman K. Will retiring from this job kill me? The
health effect of retirement in different industries and
occupations. Proceedings. Midwest Business
Administration Association Conference. Chicago, IL,
USA: Academy of Business Economics, 2006.

36 Hult C, Stattin M, Janlert U, et al. Timing of
retirement and mortality—a cohort study of Swedish
construction workers. Soc Sci Med 2010;70:1480–6.

37 Brandl S, Smith B. An empirical examination of
retired police officers’ length of retirement and age
at death: a research note. Police Q March
2013;16:113–23.

38 Mazzonna F, Peracchi F. Unhealthy retirement?
Evidence of occupation heterogeneity. IdEP Economic
Papers 1401. Università della Svizzera italiana,
2014.

39 Turner A, Barlow J, Healthcote-Elliott C. Long term
health impact of playing professional football in the
United Kingdom. Br J Sports Med 2000;34:332–6.

40 Allison M, Meyer C. Career problems and retirement
among elite athletes: the female tennis professional.
Sociol Sport J 1988;5:212–22.

41 Park S, Lavallee D, Tod D. Athletes’ career transition
out of sport: a systematic review. Int Rev Sport Exerc
Psychol 2013;6:22–53.

42 van Solinge H. Health change in retirement. A
longitudinal study among older workers in the
Netherlands. Res Aging 2007;29:225–56.

43 Isaksson K, Johansson G. Early retirement: positive
or negative for wellbeing. Revista de Psicología del
Trabajo y de las Organizaciones 2008;24:283–301.

44 Nordenmark M, Stattin M. Psychosocial wellbeing
and reasons for retirement in Sweden. Ageing Soc
2009;29:413–30.

45 Halleröd B, Örestig J, Stattin M. Leaving the labour
market: the impact of exit routes from employment
to retirement on health and wellbeing in old age.
Eur J Ageing 2013:1–11.

46 Kuerbis A, Sacco P. The impact of retirement on the
drinking patterns of older adults: a review. Addict
Behav 2012;37:587–95.

47 Zantinge E, van den Berg M, Smit H, et al.
Retirement and a healthy lifestyle: opportunity or
pitfall? A narrative review of the literature. Eur J
Public Health Published Online First: 21 Oct 2013.
doi:10.1093/eurpub/ckt157

48 Doeringer P. Bridges to retirement. Ithaca, New York,
USA: Cornell University Press, 1990.

49 Kim S, Feldman D. Working in retirement: the
antecedents of bridge employment and its

consequences for quality of life in retirement. Acad
Manage J 2000;43:1195–210.

50 Cahill K, Giandrea M, Quinn J. Retirement patterns
from career employment. Gerontologist
2006;46:514–23.

51 Zhan Y, Wang M, Liu S, et al. Bridge employment
and retirees’ health: a longitudinal investigation.
J Occup Health Psychol 2009;14:374–89.

52 Kantarci T. The effects of partial retirement on
health. CESR-SCHAEFFER Working Paper No
2013-010. Center for Economic and Social Research,
University of Southern California, 2013.

53 Dingemans E. Bridge Employment after Early
Retirement. A Bridge to Better Postretirement
Well-Being of Older Adults? [RM Thesis 2012-036].
Research Master Social & Behavioral Sciences, Tilburg
University: Tilburg: The Netherlands, 31 May 2012.

54 Dingemans E, Henkens K. Involuntary retirement,
bridge employment, and satisfaction with life: a
longitudinal investigation. J Organ Behav Published
Online first: 17 Dec 2013. doi:10.1002/job.1914

55 Barnett I, van Sluijs E, Ogilvie D. Physical activity
and transitioning to retirement: a systematic review.
Am J Prev Med 2012;43:329–36.

56 Godfrey A, Lord S, Galna B, et al. The association
between retirement and age on physical activity in
older adults. Age Ageing 2013; doi:10.1093/ageing/
aft168.

57 Hamer M, Lavoie K, Bacon S. Taking up physical
activity in later life and healthy ageing: the English
longitudinal study of ageing. Br J Sports Med
2014;48:239–43.

58 Calvo E, Haverstick K, Sass S. A gradual exit may not
make for a happier retirement? Issue Brief No. 7-16.
Boston, MA, USA: Center for Retirement Research,
Boston College, 2007.

59 Mojon-Azzi S, Sousa-Poza A, Widmer R. The effect
of retirement on health: a panel analysis using data
from the Swiss household panel. Swiss Med Wkly
2007;137:581–5.

60 Westerlund H, Kivimäki M, Singh-Manoux A, et al.
Self-rated health before and after retirement in
France (GAZEL): a cohort study. Lancet
2009;374:1889–96.

61 Coursolle K, Sweeney M, Raymo J, et al. The
association between retirement and emotional
well-being: Does prior work-family conflict matter?
J Gerontol Soc Sci 2010;65:609–20.

62 Jokela M, Ferrie J, Gimeno D, et al. From midlife to
early old age: health trajectories associated with
retirement. Epidemiology 2010;21:284–90.

63 Brockmann H, Müller R, Helmert U. Time to retire–
time to die? A prospective cohort study of the effects
of early retirement on long-term survival. Soc Sci
Med 2009;69:160–4.

64 Jaeger M, Holm A. How stressful is retirement? New
evidence from a longitudinal, fixed-effects analysis.
Working Paper 2004-19. Copenhagen, Denmark:
Centre for Applied Microeconometrics, 2004.

65 Bamia C, Trichopoulou A, Trichopoulos D. Age at
retirement and mortality in a general population
sample. The Greek EPIC Study. Am J Epidemiol
2007;167:561–9.

66 Butterworth P, Gill S, Rodgers B, et al. Retirement
and mental health: analysis of the Australian
national survey of mental health and well-being. Soc
Sci Med 2006;62:1179–91.

67 Dave D, Rashad I, Spasojevic J. The effects of
retirement on physical and mental health outcomes.
South Econ J 2008;75:497–523.

68 Börsch-Supan A, Jürges H. Early retirement, social
security, and well-being in Germany. In: Wise D, ed.
Developments in the economics of aging. Chicago, IL,
US A: University of Chicago Press, 2009:173–202.

69 Calvo E, Sarkisian N, Tamborini C. Causal effects of
retirement timing on subjective physical and emotional
health. J Gerontol B Psychol Sci Soc Sci 2013;68:73–84.

498 Iparraguirre J. J Epidemiol Community Health June 2014 Vol 68 No 6

Commentary

 on A
pril 8, 2024 by guest. P

rotected by copyright.
http://jech.bm

j.com
/

J E
pidem

iol C
om

m
unity H

ealth: first published as 10.1136/jech-2014-203945 on 2 A
pril 2014. D

ow
nloaded from

 

http://dx.doi.org/10.1136/bmj.38586.448704.E0
http://dx.doi.org/10.1136/bmj.38586.448704.E0
http://dx.doi.org/10.1093/eurpub/ckt157
http://dx.doi.org/10.1002/job.1914
http://dx.doi.org/10.1093/ageing/aft168
http://dx.doi.org/10.1093/ageing/aft168
http://jech.bmj.com/


70 Lindeboom M, Kerkhofs M. Health and work of the
elderly: subjective health measures, reporting errors
and the endogenous relationship between health
and work. IZA Discussion Papers 457. Bonn,
Germany: Institute for the Study of Labor, 2002.

71 Pearson V. Assessment of function in older adults.
In: Kane R, Kane R, eds. Assessing older persons:
measures, meaning and practical applications.
New York, USA: Oxford University Press,
2002;17–48.

72 Brach J, Van Swearingen J, Newman A, et al.
Identifying early decline of physical function in
community-dwelling older women: performance-based
and self-report measures. Phys Ther 2002;82:320–8.

73 Carp F. Retirement and physical health. In: Kasl S,
Reichsman F, eds. Advances in psychosomatic
medicine. Vol. 9. Basel: Karger, 1977:653–702.

74 Minkler M. Research on the health effects of
retirement: an uncertain legacy. J Health Soc Behav
1981;22:117–30.

75 Ekerdt D. On defining persons as retired. J Aging
Stud 1990;4:211–29.

76 Schoenmaeckers J. Filling in the gap: how to explain
the divergence between subjective and objective
health measures. In: Börsch-Supan A, Brandt M,
Litwin H, Weber G, eds. Active ageing and solidarity
between generations in Europe. First results from
SHARE after the economic crisis. Berlin, Germany:
Walter de Gruyter, 2013:187–98.

77 Insler M. The health consequences of retirement.
Working Paper 2013-43. Department of Economics,
United States Naval Academy, 2013.

78 Bound J, Schoenbaum M, Stinebrickner T, et al. The
dynamic effects of health on the labor force
transitions of older workers. Labour Econ
1999;6:179–202.

79 Bound J, Waidmann T. Estimating the health effects of
retirements. Working Papers wp168. Michigan Retirement
Research Center, University of Michigan, 2007.

80 Charles K. Is retirement depressing? Labor force
inactivity and psychological well-being in later life.
NBER Working Papers 9033. Cambridge, MA, USA:
National Bureau of Economic Research, 2002.

81 Olesen K, Rugulies R, Rod N, et al. Does retirement
reduce the risk of myocardial infarction? A
prospective registry linkage study of 617 511 Danish
workers. Int J Epidemiol 2014;43:160–7.

82 Fe E, Hollingsworth B. Estimating the effect of
retirement on mental health via panel discontinuity

designs. MPRA Paper 38162. Munich Personal RePEc
Archive. Germany: University Library of Munich, 2012.

83 Hernaes E, Markussen S, Piggott J, et al. Does
retirement age impact mortality? J Health Econ,
2013;32:586–98.

84 Blake H, Garrouste C. Killing me softly: work and
mortality among French seniors. Working Paper 13/
25 (Preliminary version) Health, Econometrics and
Data Group. University of York, 2013.

85 Vahtera J, Westerlund H, Hall M, et al. Effect of
retirement on sleep disturbances: the GAZEL
prospective cohort study. Sleep 2009;32:1459–66.

86 Latif E. The impact of retirement on health in
Canada. Can Public Policy—Analyse de Politiques
2012;XXXVIII:15–29.

87 Kivimäki M, Batty G, Hamer M, et al. Influence of
retirement on non-adherence to medication for
hypertension and diabetes. CMAJ 2013;185:E784–90.

88 Adam S, Bonsang E, Germain S, et al. Retirement
and cognitive reserve: a stochastic frontier approach
applied to survey data. CREPP Working Paper2007/
04. Center of Research in Public Economics and
Population Economics, University of Liege, 2007.

89 Rohwedder S, Willis R. Mental Retirement. J Econ
Perspect 2010;24:119–38.

90 Bonsang E, Adam S, Perelman S. Does retirement
affect cognitive functioning? J Health Econ
2012;31:490–501.

91 Kempen G, van Heuvelen M, van der Brink R, et al.
Factors affecting Contrasting Results between
Self-reported and Performance-based Levels of
Physical Limitations. Age Ageing 1996;25:
458–46.

92 Atchley R. The sociology of retirement. Cambridge,
MA: Schenkman Publishing Company, 1976.

93 Johnston D, Lee W. Retiring to the good life? The
short-term effects of retirement on health. Econ Lett
2009;103:8–11.

94 Sahlgren G. Work ‘til you drop: short- and
longer-term health effects of retirement in Europe.
Working Paper Series 928. Stockholm, Sweden:
Research Institute of Industrial Economics, 2012.

95 Westerlund H, Vahtera J, Ferrie J, et al. Effect of
retirement on major chronic conditions and fatigue:
French GAZEL occupational cohort study. BMJ
2010;341:c6149.

96 Kantarci T, van Soest A. Effect of partial retirement on
physical and mental health. Working Paper, 2011.
http://www.uu.nl/SiteCollectionDocuments/REBO/REBO_

USE/REBO_USE_OZZ/KantarciandvanSoest2011-
EffectsofPartialandNoRetirementonHealthintheUS.pdf

97 Datta Gupta N, Larsen M. The impact of health on
individual retirement plans: self-reported versus
diagnostic measures. Health Econ
2010;19:792–813.

98 Pond R, Stephens C, Alpass F. How health affects
retirement decisions: three pathways taken by
middle-older aged New Zealanders. Ageing Soc
2010;30:527–45.

99 Deschryvere M. Health and retirement decisions: An
update of the literature. ETLA Discussion Papers No.
932. Helsinki, Finland: The Research Institute of the
Finnish Economy (ETLA), 2005.

100 Fonseca R, Kapteyn A, Lee J, et al. A longitudinal
study of well-being of older Europeans: does
retirement matter? J Popul Ageing 2014;7:21–41.

101 Kapteyn J, Smith P, van Soest A. Work Disability,
Work, Justification Bias in Europe and the U.S. NBER
Working Paper No. 15245. Cambridge, MA, USA:
National Bureau of Economic Research, 2009.

102 Kerkhofs M, Lindeboom M. Age related health
dynamics and changes in labour market status.
Health Econ 1997;6:407–23.

103 Hahn J, Todd P, van der Klaauw W. Identification
and estimation of treatment effects with a
regression discontinuity design. Econometrica
2001;69:201–9.

104 Oksanen T, Vahtera J, Westerlund H, et al. Is
retirement beneficial for mental health?
Antidepressant use before and after retirement.
Epidemiology 2011;22:553–9.

105 Leinonen T, Lahelma E, Martikainen P. Trajectories of
antidepressant medication before and after
retirement: the contribution of socio-demographic
factors. Eur J Epidemiol 2013;28:417–26.

106 Laaksonen M, Metsä-Simola N, Martikainen P, et al.
Trajectories of mental health before and after
old-age and disability retirement: a register-based
study on purchases of psychotropic drugs. Scand J
Work Environ Health 2012;38:409–17.

107 Wooldridge J. Econometric analysis of cross section
and panel data. Cambridge, MA, USA: The MIT
Press, 2002.

108 Behncke S. Does retirement trigger ill health? Health
Econ 2012;21:282–300.

Iparraguirre J. J Epidemiol Community Health June 2014 Vol 68 No 6 499

Commentary

 on A
pril 8, 2024 by guest. P

rotected by copyright.
http://jech.bm

j.com
/

J E
pidem

iol C
om

m
unity H

ealth: first published as 10.1136/jech-2014-203945 on 2 A
pril 2014. D

ow
nloaded from

 

http://www.uu.nl/SiteCollectionDocuments/REBO/REBO_USE/REBO_USE_OZZ/KantarciandvanSoest2011-EffectsofPartialandNoRetirementonHealthintheUS.pdf
http://www.uu.nl/SiteCollectionDocuments/REBO/REBO_USE/REBO_USE_OZZ/KantarciandvanSoest2011-EffectsofPartialandNoRetirementonHealthintheUS.pdf
http://www.uu.nl/SiteCollectionDocuments/REBO/REBO_USE/REBO_USE_OZZ/KantarciandvanSoest2011-EffectsofPartialandNoRetirementonHealthintheUS.pdf
http://www.uu.nl/SiteCollectionDocuments/REBO/REBO_USE/REBO_USE_OZZ/KantarciandvanSoest2011-EffectsofPartialandNoRetirementonHealthintheUS.pdf
http://jech.bmj.com/

	Physical Functioning in work and retirement: commentary on age-related trajectories of physical functioning in work and retirement --the role of sociodemographic factors, lifestyle and disease by Stenholm et al
	Introduction
	Theoretical causal mechanisms
	Indicators of retirement
	Retirement from what
	Pathways to retirement
	Early retirement
	Indicators of health status
	Focus on mortality, overall health or particular health conditions and diseases
	Time horizon and trajectory of the relationship between retirement and health
	Age cohorts
	Statistical approaches
	Final remarks
	References


