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Background: Employment histories influence health. However, most studies have so far investigated cross-
sectional associations between employment histories and health, failing to recognize health as a dynamic process
in later life. Methods: We use Waves 3–8 of the English Longitudinal Study of Ageing, including retrospective
information on respondents’ employment activities. We used dynamic hamming distances to summarize lifetime
employment histories up to state pension age (64 for men and 59 for women). Multilevel growth curve models
were then used to estimate the influence of lifetime employment histories on later life health trajectories over a
10-year period using quality of life (QoL), somatic health, and depression. Results: Net of selection effect and a
host of contemporaneous material and social resources, men who exited early started off with poorer health than
those with continuous attachment to the labour market but had a very similar health profile by the end of the 10-
year period considered. Among women, better somatic health and higher QoL were observed among those who
had employment breaks for family care, and this health advantage was maintained over time. Lifetime employ-
ment histories are not related to depression for either men or women. Conclusion: Overall, differences in health
by employment histories level off only among men who left earlier and those continuously employed. Flexible
arrangements for men in poor health who benefit from leaving the labour market early and supporting women
who wish to take breaks for family care may help reduce health inequalities in later life.
. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .

Introduction

Research has consistently shown a positive relationship between
paid work and health: at any given point, employed individuals

report better health than the unemployed individuals or those out of
the labour force1 but in this, mainly cross-sectional work, neither
work nor health are considered as a dynamic processes varying over
time. More recently, the cumulative effects of labour market expe-
riences over time on health at older ages have been considered,
showing that, e.g. those who had more unstable and weaker lifetime
labour market attachment tend to report poorer health at one or
two time points in mid and later life2–14 relative to those with
stronger ties. Yet, employment histories may continue to have an
enduring effect on health even past state pension age (SPA). This is
likely to be driven by a number of mechanisms, including selection
effects and material and social resources that accumulate over time.
Little is known about the longer-term health trajectories associated
with various employment histories. This is an important oversight as

understanding whether health differentials associated with particular
patterns are maintained well past SPA, or whether they level off over
time, is instructive for informing employment and retirement
policies.

Using data from the English Longitudinal Study of Ageing
(ELSA), we assess how lifetime labour market experiences are asso-
ciated with health trajectories over a 10-year period among men and
women who are at or beyond the SPA, net of selection effects and a
host of contemporaneous material and social resources.

Background

Our understanding of how lifetime labour market experiences are
related to mid- and later-life health has grown considerably since the
early 2000s. For example, studies show that men with continuous
labour market attachment across the ‘working years’ report more
favourable health than their counterparts with relatively weak
ties.5,10 Among women, those who combine shorter periods of
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family care with strong labour market attachment are healthier in
their mid-50s than those who spend longer periods of time out of
the labour market,4 and their risk of mortality and disability at older
ages is also lower compared with their counterparts with histories of
continuous paid work or absence from the labour market,9 but this
may differ in different national contexts.15 Women who interrupt
paid work with breaks for family care, followed by employment up
to SPA, also report the highest quality of life (QoL) in later life.5 For
women, occupying multiple roles has been shown to be health
enhancing16,17 but temporarily interrupting employment to care
for young families may confer social benefits, such as the avoidance
of role burden, which could have an enduring effect on health. Both
men and women with stronger ties to the labour market may be
more likely to have accumulated material (e.g. wealth, pension enti-
tlements, home ownership) and social resources (e.g. health-
enhancing connections) which favour better health post-SPA.18

Although previous studies suggest that employment trajectories
are differentially associated with health, prior research has been
limited in several ways. Most notably, studies often rely on health
data collected at one time point in mid life4,6,7 or later life.4,6–9,11–14

This precludes the possibility of understanding the longer-term in-
fluence of work experiences on dynamics in health as individuals
age, an important consideration for informing employment and
retirement policies. Sustained differences in health trajectories by
work histories in the years post-SPA, net of selection effects and
material and social resources, suggest that employment experiences
leave their mark on individuals above and beyond proposed
mechanisms.

Moreover, men are frequently excluded from analyses as their
employment histories are less constrained by family responsibil-
ities.4,8,9,11–14 When they are included, summaries of employment
histories use the same categories for both sexes, overlooking key, and
potentially consequential, differences in the lifetime employment
experiences of men and women.4–7 Also, few studies have adjusted
for potential selection effects (i.e. early-life health and socio-eco-
nomic factors) thought to influence both employment opportunities
and histories, as well as subsequent health.8,9,11–14

Our study investigates the associations between lifetime employ-
ment histories up to SPA and 10-year trajectories of three measures

of health (QoL, somatic health, and depression) among men and
women post-SPA in England, taking account of selection effects and
contemporaneous material and social factors.

Methods

Study population

We used data from the third (2006/07) to the eighth wave (2016/17)
of ELSA, a multidisciplinary longitudinal survey of individuals aged
50 and over living in England (http://www.elsa-project.ac.uk/). Our
analytical sample included respondents who participated in Wave 3
(when retrospective data were collected) and who had reached SPA
by that wave (65 for men, 60 for women19) This sample was further
restricted to men aged 65–74 and women aged 60–69 at Wave 3 to
avoid having too many losses to follow-up and deaths over the 10-
year period under study. After excluding respondents who had died
(n¼ 128, 5.9%) and who only had data at baseline (n¼ 89, 4.4%),
the final sample consisted of 794 men and 1140 women, of which
68% (N¼ 1310) were present in all Waves under study.

Measures

Outcomes

Our health outcomes are QoL, somatic health, and depression, all
associated with increased mortality.20–23 Subjective quality of life
(QoL) was evaluated using the CASP-19 scale, a validated measure
specifically designed for individuals in later life,24 with values rang-
ing from 0 to 57 and higher scores indicating greater QoL. As a
measure of somatic health, we derived a single latent health index as
proposed by Ploubidis and Grundy.25 This index, which combines
both self-reported health (such as self-rated health and limitations
with activities of daily living) and observer-measured health infor-
mation (walking speed), is less subject to measurement error than
separate health indicators and has greater repeatability and reliabil-
ity.25 Finally, symptoms of depression were measured using an abbre-
viated eight-item version of the validated Centre for Epidemiologic
Studies Depression (CES-D) Scale. Those who reported three or
more symptoms were classified as having depressive symptoms.26

Employment histories

The employment history data in wave 3 were used to derive indi-
vidual histories of labour market involvement between the ages of 16
and 64 years for men, and 16 and 59 years for women. Individual
economic activity was coded at each age, distinguishing between
full-time employment, part-time employment (�30 h/week) and
other activities (unemployment, provision of family care, incapacity,
education, and retirement). The patterns of economic activity expe-
rienced by men and women over their lives were classified using
sequence analysis, a group of research methods which study whole
sequences and investigate the timing, order, and duration of events,
providing a nuanced account of lifetime experiences.27 In particular,
in line with the focus on the timing of employment events, we used
dynamic hamming distances to group whole sequences of employ-
ment experiences. This method relies exclusively on substitutions to
preserve the timing of role occupancies. The algorithm allocates
substitution costs according to how often transitions happen in
the data between two consecutive points.27 We used an ‘ideal
type’ comparison method which compares all observed sequences
against a set of ideal type trajectories,28 as described fully in Corna
et al.29 We considered five ideal employment histories for men
(employed full-time throughout; not employed throughout; full-
time up to 59; early exit at 49; and start of paid work at 23 and
exit at 60) and seven for women (employed full-time throughout;
employed mostly part-time throughout; not employed throughout;
early exit at 48; with a short career break between 26 and 30 followed
by part-time employment; with a long career break between 26 and

Table 1 Per cent (and N) distribution of lifetime employment his-
tories by gender

All sample

MEN Continuous work mostly FT up to SPA 46.5 (369)

Weak labour market attachment

Mostly non-employed throughout 3.5 (28)

Full-time very early exit (at about age 49) 11.6 (92)

Full-time early exit (at about age 60) 28.1 (223)

Late start at about age 23, early exit (at about 60) 10.3 (82)

794

Continuous work FT or PT up to SPA

WOMEN Mostly part-time throughout to SPA 5.4 (61)

Mostly full-time throughout to SPA 27.7 (316)

Weak labour market attachment

Mostly non-employed throughout/family carer 16.1 (183)

Early exit (at about age 48) 6.6 (75)

Long Break (about ages 26–41) to PT up to SPA 11.9 (136)

Medium Break (about 26–34) to FT up to SPA 19.0 (217)

Short Break (about 26–30) to PT up to SPA 13.3 (152)

1140

Notes: It is important to acknowledge that individuals in each of
these categories are mostly/always employed or non-employed
around the ages indicated because cases are matched to their clos-
est model sequence. FT and PT stand for full time and part time,
respectively. SPA was 60 for women and 65 for men.
Source: ELSA Life History, 2006/2007.

794 European Journal of Public Health

http://www.elsa-project.ac.uk/


T
a

b
le

2
B

a
se

li
n

e
sa

m
p

le
ch

a
ra

ct
e

ri
st

ic
s

(m
e

a
n

/p
e

rc
e

n
ta

g
e

s)
b

y
g

e
n

d
e

r-
sp

e
ci

fi
c

ca
te

g
o

ri
e

s
o

f
li
fe

ti
m

e
e

m
p

lo
ym

e
n

t
h

is
to

ri
e

s

M
e

n
W

o
m

e
n

C
o

n
ti

n
u

o
u

s

w
o

rk

W
e

a
k

a
tt

a
ch

m
e

n
t

E
x

it
a

t
6

0
La

te

st
a

rt

P
-v

a
lu

e
C

o
n

ti
n

u
o

u
s

w
o

rk

W
e

a
k

a
tt

a
ch

m
e

n
t

Lo
n

g

b
re

a
k

M
e

d
iu

m

b
re

a
k

S
h

o
rt

b
re

a
k

P
-v

a
lu

e

Q
u

a
li
ty

o
f

li
fe

4
3

.5
8

4
1

.1
0

4
1

.8
7

4
5

.5
6

<
0

.0
0

1
4

3
.4

9
4

0
.8

8
4

3
.8

9
4

3
.4

5
4

4
.3

7
<

0
.0

0
1

So
m

a
ti

c
h

e
a

lt
h

1
.0

1
�

1
.7

9
�

0
.3

9
1

.9
8

<
0

.0
0

1
0

.0
8

�
1

.8
8

1
.1

1
1

.1
3

1
.0

9
<

0
.0

0
1

3
þ

D
e

p
re

ss
iv

e
sy

m
p

to
m

s
1

1
.9

2
0

.0
1

7
.5

9
.8

0
.0

4
6

2
1

.2
2

9
.1

1
3

.9
1

5
.7

1
5

.1
<

0
.0

0
1

E
d

u
ca

ti
o

n

So
m

e
e

d
u

ca
ti

o
n

7
4

.1
6

0
.5

7
1

.4
1

0
0

<
0

.0
0

1
7

9
.0

5
8

.7
7

7
.0

6
8

.1
7

6
.6

<
0

.0
0

1

N
o

e
d

u
ca

ti
o

n
a

l
q

u
a

li
fi

ca
ti

o
n

2
5

.8
3

9
.5

2
8

.6
0

2
1

.0
4

1
.3

2
3

.0
3

1
.9

2
3

.4

So
ci

a
l

cl
a

ss

M
a

n
a

g
e

ri
a

l
a

n
d

p
ro

fe
ss

io
n

a
l

2
6

.8
2

7
.9

4
1

.3
7

6
.2

<
0

.0
0

1
3

6
.8

1
7

.0
2

1
.7

1
7

.2
4

0
.4

<
0

.0
0

1

In
te

rm
e

d
ia

te
3

0
.0

1
6

.3
1

4
.6

1
5

.5
2

9
.8

2
8

.4
3

2
.6

3
3

.1
2

5
.3

R
o

u
ti

n
e

a
n

d
m

a
n

u
a

l
4

3
.2

5
5

.8
4

4
.1

8
.3

3
3

.4
5

4
.6

4
5

.7
4

9
.7

3
4

.2

A
g

e
(m

e
a

n
)

6
9

.1
6

8
.1

6
8

.9
6

7
.9

<
0

.0
0

1
6

3
.2

6
3

.6
6

2
.9

6
3

.6
6

3
.1

0
.0

8
6

H
o

m
e

te
n

u
re

O
w

n
o

u
tr

ig
h

t
7

7
.6

6
2

.3
7

7
.8

8
4

.5
<

0
.0

0
1

6
9

.4
6

6
.5

7
3

.2
7

5
.5

6
6

.1
<

0
.0

0
1

O
w

n
w

it
h

m
o

rt
g

a
g

e
1

1
.6

1
0

.0
6

.9
1

3
.1

1
9

.7
1

2
.3

1
8

.1
1

6
.1

2
2

.3

N
o

n
-o

w
n

e
rs

1
0

.8
2

7
.7

1
5

.3
2

.4
1

0
.9

2
1

.2
8

.7
8

.4
1

1
.6

Sm
o

k
e

r
1

1
.1

2
1

.7
1

3
.5

4
.9

0
.0

0
3

1
5

.9
1

6
.3

8
.8

1
0

.1
1

3
.2

0
.0

8
7

N
o

vi
g

o
ro

u
s

p
h

ys
ic

a
l

e
xe

rc
is

e
6

1
.5

7
5

.0
6

8
.6

6
3

.4
0

.0
3

7
7

0
.8

7
5

.6
6

6
.9

5
9

.9
6

8
.4

0
.0

0
6

In
a

p
a

rt
n

e
rs

h
ip

6
7

.7
5

5
.4

6
3

.3
6

6
.7

0
.0

8
3

4
0

.8
5

9
.4

6
1

.9
7

6
.4

5
6

.6
<

0
.0

0
1

E
ve

r
d

iv
o

rc
e

d
/w

id
o

w
e

d
4

.1
9

.2
4

.0
5

.9
0

.1
0

6
1

5
.9

1
0

.5
1

2
.5

8
.6

1
9

.4
0

.0
1

5

N
u

m
b

e
r

o
f

ch
il
d

re
n

N
o

ch
il
d

re
n

1
1

.8
2

0
.8

1
4

.9
1

3
.1

0
.0

0
2

2
7

.9
9

.2
5

.0
7

.6
2

.7
<

0
.0

0
1

1
1

3
.9

1
5

.4
2

1
.8

4
.7

2
0

.1
1

5
.1

2
1

.6
1

6
.6

1
5

.5

2
4

4
.5

3
3

.1
3

7
.9

4
7

.6
3

0
.5

3
7

.3
3

6
.7

4
7

.1
4

9
.6

3
þ

2
9

.8
3

0
.7

2
5

.4
3

4
.5

2
1

.5
3

8
.4

3
6

.7
2

8
.7

3
2

.3

So
ci

a
l

R
e

la
ti

o
n

sh
ip

s
a

n
d

Su
p

p
o

rt

C
lo

se
re

la
ti

o
n

sh
ip

s
7

.8
6

1
0

.7
6

8
.0

7
7

.4
3

0
.0

0
5

8
.2

2
9

.1
3

8
.4

0
7

.9
0

8
.6

3
0

.5
7

1

C
o

n
ta

ct
s

w
it

h
fa

m
il
y

5
.6

2
5

.5
9

5
.3

7
4

.5
7

0
.0

1
4

5
.5

4
6

.4
3

6
.3

7
6

.3
3

6
.4

8
<

0
.0

0
1

C
o

n
ta

ct
s

w
it

h
fr

ie
n

d
s

3
.5

2
3

.9
8

3
.5

4
3

.5
0

0
.0

0
5

3
.7

9
3

.7
6

3
.7

9
3

.7
3

3
.6

1
0

.6
8

9

P
o

si
ti

ve
su

p
p

o
rt

b
y

fa
m

il
y

2
2

.2
2

2
2

.6
7

2
1

.6
1

2
1

.4
7

0
.6

1
7

2
2

.2
2

4
.0

2
4

.7
2

4
.4

2
4

.7
<

0
.0

0
1

P
o

si
ti

ve
su

p
p

o
rt

b
y

fr
ie

n
d

s
1

2
.1

7
1

2
.0

3
1

1
.7

3
1

1
.7

7
0

.4
4

7
1

3
.5

1
2

.7
1

2
.9

1
3

.1
1

2
.7

0
.0

1
3

E
ve

r
le

ft
e

m
p

lo
ym

e
n

t
b

e
ca

u
se

o
f

il
l

h
e

a
lt

h
1

2
.1

4
0

.0
2

7
.0

1
4

.3
<

0
.0

0
1

2
2

.2
2

8
.0

1
7

.3
1

4
.0

1
9

.9
0

.0
0

7

T
w

o
o

r
m

o
re

p
e

ri
o

d
s

o
f

il
l

h
e

a
lt

h
in

a
d

u
lt

h
o

o
d

9
.0

2
4

.6
1

6
.9

1
6

.7
<

0
.0

0
1

1
6

.3
2

1
.0

1
3

.7
8

.9
1

2
.8

0
.0

1
0

C
h

il
d

h
o

o
d

ch
a

ra
ct

e
ri

st
ic

s

Lo
w

e
r

so
ci

o
-e

co
n

o
m

ic
ci

rc
u

m
st

a
n

ce
s,

g
o

o
d

h
e

a
lt

h
3

6
.0

2
9

.3
2

9
.4

1
4

.3
<

0
.0

0
1

2
1

.7
2

3
.3

1
8

.0
2

6
.8

2
3

.5
0

.4
2

9

Lo
w

e
r

so
ci

o
-e

co
n

o
m

ic
ci

rc
u

m
st

a
n

ce
s,

p
o

o
r

h
e

a
lt

h
5

.9
1

1
.5

8
.5

3
.6

5
.2

7
.8

7
.9

2
.6

7
.1

H
ig

h
e

r
so

ci
o

-e
co

n
o

m
ic

ci
rc

u
m

st
a

n
ce

s,
g

o
o

d
h

e
a

lt
h

4
8

.3
4

8
.5

4
5

.6
5

8
.3

5
6

.9
5

5
.7

6
0

.4
5

9
.9

5
5

.3

H
ig

h
e

r
so

ci
o

-e
co

n
o

m
ic

ci
rc

u
m

st
a

n
ce

s,
p

o
o

r
h

e
a

lt
h

9
.8

1
0

.8
1

6
.5

2
3

.8
1

6
.3

1
3

.3
1

3
.7

1
0

.8
1

4
.2

R
e

sp
o

n
d

e
n

ts
(N

)
3

6
9

1
2

0
2

2
3

8
2

3
7

7
2

5
8

1
3

6
2

1
7

1
5

2

N
o

te
:

P
-v

a
lu

e
s

re
fe

r
to

th
e

re
le

va
n

t
st

a
ti

st
ic

a
l

te
st

s
(i

.e
.

t-
te

st
,

A
N

O
V

A
,

o
r

ch
i-

sq
u

a
re

te
st

s)
.

So
u

rc
e

:
E

LS
A

Li
fe

H
is

to
ry

a
n

d
W

a
ve

3
,

2
0

0
6

/0
7

.
O

w
n

ca
lc

u
la

ti
o

n
s;

u
n

w
e

ig
h

te
d

d
a

ta
.

Employment histories and health trajectories in later life 795



41 followed by part-time employment; and with a medium career
break between 26 and 34 followed by full-time employment).
However, given the small number of cases in some categories, we
combined selected groups that included respondents with concep-
tually similar employment histories (see table 1 for details; see also
Supplementary figures S1 and S2). It is important to note that each
individual is assigned to their closest ‘ideal type’. Robustness checks
performed using traditional optimal matching30 yielded very similar
classifications of individuals’ employment histories.

Covariates

We controlled for a wide range of material and social resources in
later life that are known to be associated with either or both health
and lifetime employment histories. We also included socio-econom-
ic and health circumstances in childhood, and health in adulthood
to address the issue of selection into particular employment histor-
ies. For the former, we combined several indicators of early life
socio-economic circumstances (SEC) and health in childhood
(up to age 16) using latent class analysis (LCA), as this allowed us
to classify respondents into homogenous subgroups (see
Supplementary figure S3 for a full list of variables). As controls
for health selection, we considered the number of periods of ill
health or disability lasting more than a year, and whether respond-
ents ever left a job because of ill-health. Moreover, we controlled for
age (centred at SPA); educational qualifications; social class

(managerial and professional; intermediate; and routine and manual
occupations); number of children ever born; and experiences of
marital breakup through divorce or widowhood. Time-varying
covariates were wave and wave squared, total net non-housing
wealth and income (created by the Institute for Fiscal Studies31)
housing tenure; partnership status (living with partner vs. not).
We also considered the number of close relationships; the extent
of positive support; and the frequency of contacts with family and
friends. Finally, we controlled for smoking (non-smoker vs. current
smoker) and vigorous physical activity (at least weekly vs. less
often).

Statistical analysis

Given repeated measures of health outcomes within individuals,
multilevel modelling was used to estimate growth curve models of
health by lifetime employment histories (allowing for random inter-
cepts and slopes) using a maximum likelihood algorithm. In light of
significant gender differences in employment histories, we carried
out analyses separately for men and women. Given our interest in
whether our sample, a group of people born in the same decade,
differentially experienced changes in health based on their employ-
ment histories, we opted for period trajectories over age trajectories,
modelling health as a function of time using a quadratic function
(wave and wave 2) to allow for non-linear changes. We first adjusted
for selection (Model I, early SEC and health; health in adulthood);

Table 3 Multilevel fully adjusted models of three measures of health by gender-specific categories of lifetime employment histories, beta
coefficients, and odd ratios (and 95% CIs)—results for MEN (N¼794)

Quality of Life Somatic Health Depressed (31 CESD)

Continuous work Ref. Ref. Ref.

Weak attachment -1.789 (-3.36; -0.22) -1.055 (-1.99; -0.13) 1.08 (0.49; 2.40)

Early exit at 60 -0.781 (-2.01; 0.44) -0.477 (-1.21; 0.26) 1.19 (0.62; 2.29)

Late start, early exit at 60 0.663 (-1.14; 2.47) 0.365 (-0.73; 1.46) 0.83 (0.28; 2.39)

Age -0.174 (-0.34; -0.01) -0.202 (-0.30; -0.10) 0.99 (0.91; 1.07)

Wave -0.565 (-0.91; 0.21) -0.319 (-0.50; -0.14) 0.88 (0.68; 1.14)

Wave squared -0.038 (-0.10; 0.02) -0.025 (-0.06; 0.01) 1.05 (1.00; 1.10)

Wave*Labour histories

Weak attachment 0.289 (-0.08; 0.66) 0.197 (0.00; 0.39) 1.02 (0.84; 1.25)

Early exit at 60 0.253 (-0.03; 0.54) 0.072 (-0.09; 0.23) 0.88 (0.74; 1.04)

Late start, early exit at 60 0.415 (0.01; 0.83) -0.036 (-0.26; 0.19) 1.00 (0.76; 1.31)

Sources: ELSA Waves 3–8 and ELSA Life History. The full models control for social class, home tenure, smoking, physical exercise, partnership
status, wealth, income, marital disruption, number of children, social contacts and support, episodes of ill health, and childhood SEC and
health. All detailed models can be accessed online (see Supplementary table S2). Own calculations.

Table 4 Multilevel fully adjusted models of three measures of health by gender-specific categories of lifetime employment histories, beta
coefficients and odd ratios (and 95% CIs)—results for WOMEN (N¼1140)

Quality of Life Somatic Health Depressed (31 CESD)

Continuous work Ref. Ref. Ref.

Weak attachment -0.621 (-1.89; 0.65) -0.710 (-1.45; 0.03) 1.22 (0.75; 1.98)

Long break 0.689 (-0.85; 2.27) 0.583 (-0.32; 1.48) 0.77 (0.41; 1.43)

Medium break 1.329 (0.01; 2.64) 0.896 (0.12; 1.67) 0.81 (0.48; 1.38)

Short break 0.341 (-1.15; 1.84) 0.586 (-0.28; 1.46) 0.66 (0.35; 1.22)

Age -0.132 (-0.26; -0.00) -0.131 (-0.21; -0.05) 1.02 (0.97; 1.07)

Wave -0.245 (-0.53; 0.03) -0.042 (-0.20; 0.11) 1.08 (0.91; 1.29)

Wave squared -0.016 (-0.06; 0.03) -0.032 (-0.06; -0.01) 0.99 (0.96; 1.02)

Wave*Labour histories

Weak attachment 0.123 (-0.13; 0.38) 0.038 (-0.10; 0.18) 0.93 (0.82; 1.06)

Long break -0.048 (-0.35; 0.26) -0.088 (-0.26; 0.08) 0.97 (0.83; 1.14)

Medium break -0.047 (-0.31; 0.21) -0.112 (-0.26; 0.04) 0.92 (0.80; 1.06)

Short break 0.084 (-0.22; 0.38) -0.004 (-0.17; 0.16) 0.96 (0.82; 1.13)

Sources: ELSA Waves 3–8 and ELSA Life History. The full models control for education, social class, home tenure, smoking, physical exercise,
partnership status, wealth, income, marital disruption, number of children, social contacts and support, episodes of ill health, and childhood
SEC and health. All detailed models can be accessed online (see Supplementary table S3). Own calculations.
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followed by two models that accounted for contemporaneous ma-
terial (Model II, socio-economic characteristics and health behav-
iours) and social resources (Model III, marital and fertility histories
as well as social contacts and support). Multiple imputations (MI)
were used for dealing with missing values in the main exposure and
other covariates. These were carried out in two stages: first, work
states were imputed by Anonymous creating 20 imputed data sets.
Then we augmented them separately by gender with imputation of
missing information on the covariates and outcomes using MI by
chained equations. The results of these analyses were then combined
using Rubin’s rules.32 Latent summaries and LCA were estimated
using Mplus7; all other analyses were performed in Stata 15.

Results

Measurement models

We considered a unidimensional model to summarize measures of
somatic health. As shown in the Supplementary table S1, the model
fits the data well. The latent variable offers a continuous measure,
where positive high scores indicate good somatic health.

We classified respondents’ childhood health and SEC into four
homogenous subgroups, as these provided the best model fit. As
shown in Supplementary figure S3, the four groups represent the
combination of lower/higher SEC and good/poor health in
childhood.

Descriptive statistics

Table 2 presents the baseline sample characteristics by lifetime em-
ployment histories. Overall, men who were late starters with an early
exit, and women who had family breaks, tended to report better
health at baseline than those with continuous attachment to the
labour market. Men and women with weak attachment to the labour
market had poorer health, and also tended to be in routine and
manual occupations, to smoke, be physically inactive, and to have
experienced poor health in adulthood, while also having a high
number of close relationships and frequent contacts with friends
and family.

Multilevel models of health by employment histories

Tables 3 and 4 present the main effects for the fully adjusted rela-
tionship (Model III) between employment histories and health for
men and women, respectively. Although we focus on the fully
adjusted model, it is worth noting that controlling for contempor-
aneous material and social resources did not dramatically change the
associations observed in Model I. One exception is the attenuation
of the higher QoL among men who exited early at 60 but were late
starters once socio-economic characteristics and health behaviours
were included. Full details of all models are presented in
Supplementary tables S2 and S3.

In the fully adjusted model, only men with weak attachment to the
labour market had significantly lower QoL (b ¼ �1.789) and somatic
health (b ¼ �1.055) at baseline than those with continuous employ-
ment. Over time, compared with those with continuous labour market
attachment, men with an early exit from the labour market at age 60
had a lower starting point but a slower decline in QoL and somatic
health (marginally significant at 10%), while men who exited early at
60 but were late starters reported a slighter higher QoL and a signifi-
cantly slower rate of decline. No differences by employment histories
in depressive symptoms were noted for either the initial probability or
rate of change in the fully adjusted model.

For women, after full adjustment, only those with medium breaks
reported significantly higher QoL (b¼ 1.329) and somatic health
(b¼ 0.896) in comparison to those with continuous employment
histories. Like men, no differences by employment histories were
observed for depression in the final model. Finally, the decline in

health for all three outcomes was not significantly different by em-
ployment histories.

Health trajectories by employment histories

Fully adjusted conditional trajectories of health for men and women
are shown in Supplementary figure S4. Men who were late starters
with an early exit had the best health on all measures and showed the
slowest decline in QoL. Men with continuous attachment to the
labour market started off with better health than those who exited
early but were projected to have a very similar health profile by the
end of the 10-year period considered. Trajectories for women sug-
gest that those who had family breaks from paid work maintain
better health than those with continuous employment. Both men
and women with weak attachment to the labour market report the
poorest health over time and show no signs of recovery.

Discussion

Our findings show that men with weak labour market attachment,
and those who exited early, were more likely to report poorer som-
atic health and QoL than those with continuous employment.
However, at the end of the 10-year period considered, those who
exited early had similar health outcomes to those who had continu-
ous attachment to the labour market until SPA. This suggests that
for men in poor health, leaving employment before SPA may slow
down further declines in somatic health and QoL at older ages. This
finding is consistent with other studies looking at frailty,10 self-rated
health,33 and mental and physical health.34 Moreover, men aged 65–
74 at baseline who were late starters with an early exit had better
somatic health and a significantly slower decline of QoL than men
with continuous labour market attachment up to SPA. This is not
unexpected as these men were in the most socio-economically
advantaged group (see table 2), and likely to have had better access
to health services and material resources relevant for health35

throughout their lives, as well as the opportunity to retire earlier
through choice.36,37

Women at the two extremes of labour market attachment
(continuous employment; weak attachment) had relatively
poorer somatic health and QoL at baseline compared with those
who took (mostly medium-length) breaks from paid work for
family care. Women who had taken breaks from paid work also
reported higher QoL and somatic health over the 10-year follow-
up period compared with women who had been continuously
employed until SPA (see table 3 and Supplementary figure S4),
even when selection effects, material and social resources were
taken into account.

To our knowledge, this is the first paper to consider the relation-
ship between lifetime labour market histories and trajectories of
physical and psychological health over an extended period of
time (10 years) among adults at or beyond the SPA at baseline.
Our findings underscore the importance of employment histories
for health and well-being in later life: even after accounting for
potential selection effects, and numerous material and social
resources, there is an enduring effect of employment histories on
health trajectories in the years post-SPA. However, our contribu-
tion should be considered in light of several limitations. First, all
measurements except for walking speed are self-reported and may
have introduced bias. Recall bias in the retrospective accounting of
work histories is also possible, although research demonstrates re-
liability and validity of retrospective data when life calendars are
used, as was the case with ELSA.38 Second, our sample was small,
and therefore, the analysis may have lacked power to detect signifi-
cant relationships. For example, the association between medium-
length breaks from paid work and later life health trajectories may
have been significant because of the larger relative size of this group
compared with that of women with short breaks. Third, we did not
have detailed information on work-related characteristics; yet we
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know that physically demanding jobs, low control, and stressful
psychosocial environments all contribute to health at older ages.39

Finally, while our research design does not enable us to entirely
account for potential endogeneity in the employment–health rela-
tionship, we mitigate this possibility by looking at health trajecto-
ries, which are less prone to issues of reverse causality. Relatedly,
future research might also confirm the associations found here
among larger age ranges, modelling trajectories by age instead of
time (wave).

Despite these limitations, our findings suggest that health
disparities by labour market histories observed at SPA are
then maintained with age over time, particularly among women
with those having had breaks from paid work reporting better
health throughout. Evidence for a levelling-off effect across la-
bour market categories is only observed between men with con-
tinuous employment and those who exited the labour market
earlier than SPA. A logical next step in this area of research
would be systematic testing of potential explanatory
mechanisms.

These results have important implications for policy. First, given
the potential for early retirement to slow subsequent declines in
health and well-being for those in poorer health, opportunities for
earlier exits in such cases may be warranted. However, the financial
well-being of individuals in these circumstances needs to be consid-
ered given the long-established link between poverty and health,40

since pension accumulation is strongly associated with paid work.
Second, policies that facilitate time away from the labour market for
women with caring responsibilities (beyond the traditional period of
maternity leave) may prove important for maintaining women’s
health in later life.

Supplementary data

Supplementary data are available at EURPUB online.
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Key points

• Health disparities by employment histories are maintained
over time after SPA.

• Weak attachment to the labour market has negative long-term
effects on health.

• Women with distinct periods of family care and work report
better health trajectories.

• Men in poor health benefit from leaving employment before
SPA.

• Flexible arrangements for men in poor health and supporting
women who wish to take breaks for family care may help
reduce health inequalities in later life.
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Background: To investigate the prevalence of caregiving and its relationship with work, health and socio-
economic circumstances in the Health and Employment After Fifty (HEAF) study. Methods: The HEAF study
comprises 8134 men and women aged 50–64 years recruited from 24 general practices. Socio-demographic, life-
style and health characteristics and hours per week giving personal care were elicited by postal questionnaire.
Objective clinical information about diagnoses/medications was retrieved from health records. Work-related and
health risk factors for intense caring responsibilities (�20 h/week vs. no hours) were explored using logistic re-
gression with adjustment for age and social class. Results: In all, 644 (17%) men and 1153 (26%) women reported
caring responsibilities, of whom 93 and 199 were intense caregivers, who were more likely to be socio-
economically disadvantaged; less likely to be working and, if combining caring with working (41 men and 90
women), more likely to be part-time/working shifts, than non-carers. Men caring �20 h/week were more likely to
have COPD and to report musculoskeletal pain, poor/fair self-rated health, depression and sleep problems. Among
working women, caring �20 h/week was associated with these same health outcomes and also with a doctor-
diagnosed mental health problem or musculoskeletal pain in the previous year. Conclusions: Caregiving is com-
mon and unequal in the HEAF cohort, with more high-intensity informal care provided by those with greater
levels of socio-economic deprivation, which could affect their employment and health. Caregivers need support to
lead long, healthy lives, rather than becoming care needers themselves. Employers and governments need to take
caregiving into account and support it actively.
. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .

Introduction

Life expectancy in Europe has been increasing and, combined with
reducing birth rates, has changed the shape of our societies with

growing proportions of older people relative to those of working
age.1 In response, governments have legislated to encourage people
to work to older ages. With an ageing population also comes an
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