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Population-based estimates of healthy working life
expectancy in England at age 50 years: analysis of data
from the English Longitudinal Study of Ageing

Marty Parker, Milica Bucknall, Carol Jagger, Ross Wilkie

Summary

Background Retirement ages are rising in many countries to offset the challenges of population ageing, but people’s
capacity to work for more years in their later working life (>50 years) is unclear. We aimed to estimate healthy working

life expectancy in England.

Methods This analysis included adults aged 50 years and older from six waves (2002-13) of the English Longitudinal
Study of Ageing (ELSA), with linked mortality data. Healthy working life expectancy was defined as the average
number of years expected to be spent healthy (no limiting long-standing illness) and in paid work (employment or
self-employment) from age 50 years. Healthy working life expectancy was estimated for England overall and stratified
by sex, educational attainment, deprivation level, occupation type, and region by use of interpolated Markov chain

multi-state modelling.

Findings There were 15284 respondents (7025 men and 8259 women) with survey and mortality data for the study
period. Healthy working life expectancy at age 50 years was on average 9-42 years (10-94 years [95% CI 10-65-11-23]
for men and 8-25 years [7-92-8-58] for women) and life expectancy was 31-76 years (30-05 years for men and
33-49 years for women). The number of years expected to be spent unhealthy and in work from age 50 years was
1-84 years (95% CI 1-74-1-94) in England overall. Population subgroups with the longest healthy working life
expectancy were the self-employed (11-76 years [95% CI 10-76-12-76]) or those with non-manual occupations
(10-32 years [9-95-10-69]), those with a tertiary education (11-27 years [10-74-11-80]), those living in southern
England (10-73 years [10-16-11-30] in the South East and 10-51 years [9-80-11-22] in the South West), and those
living in the least deprived areas (10-53 years [10-06-10-99]).

Interpretation Healthy working life expectancy at age 50 years in England is below the remaining years to State
Pension age. Older workers of lower socioeconomic status and in particular regions in England might benefit from
proactive approaches to improve health, workplace environments, and job opportunities to improve their healthy
working life expectancy. Continued monitoring of healthy working life expectancy would provide further examination
of the success of such approaches and that of policies to extend working lives.

Funding Economic and Social Research Council.

Copyright © 2020 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY 4.0 license.

Introduction

There is an increasing expectation for people to remain
healthy and in work for longer. Rising life expectancy
and worsening dependency ratios have fostered policies
to defer retirement age in efforts to mitigate against the
high costs of population ageing; for example, France,
Germany, and Spain will increase the State Pension age
to 67 years between 2023 and 2029 and the UK will
increase the State Pension age to 68 years after 2037 The
success of such policies depends on the willingness and
ability of a substantial proportion of the population to
work for longer. Health is a particularly strong driver of
work outcomes among individuals aged 50 years and
older.” Physical and mental health conditions increase
the risk of absenteeism, presenteeism, work disability,
early retirement, and increased employer costs.’ These
issues create a greater need for financial support from
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the state for disability or unemployment.? Poor health
and reduced work capacity, as well as socioeconomic
inequalities in health and life expectancy, make it difficult
to determine whether policies to extend working life can
be successful.* Levels of employment, job opportunities,
and the inability to change jobs in response to poor
health might prevent people from working for longer® or
lead to premature exit from employment.? This issue
underlines the additional need for policies that encourage
the provision of employment opportunities, in addition
to a population approach to measuring the feasibility and
success of extensions to working life.

To date, there are no clear estimates that can determine
whether a sufficient proportion of the UK population can
extend their working life (ie, stay healthy and in work) in
line with plans to increase the State Pension age.® Although
estimates of work participation such as employment rate
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Research in context

Evidence before this study

Retirement ages are rising in many countries to manage the
challenges of population ageing and increasing life expectancy.
Inthe UK, the State Pension age will increase to 67 years by
2028, with further increases planned. However, recent gains in
life expectancy are disproportionately unhealthy and there are
inequalities in health and mortality within the UK. Poor health
and a lack of appropriate job opportunities are a major reason
for early retirement, work absence, and reduced productivity.
On Jan 30, 2019, we searched nine databases (Embase, Allied
and Complementary Medicine Database, MEDLINE, Health
Management Information Consortium, Social Sciences Citation
Index and Science Citation Index Expanded, AgeLine, CINAHL,
PsycINFO, and the grey literature database Open Grey) for
publications containing references to healthy life expectancy
("active life expectancy”, “disability free life expectancy”,
“disability adjusted life year(s)”, “healthy life year(s),” “health
expectancy”, “healthy life expectancy”, “work(ing) life
expectancy”, and “population indicator”) as well as references
to employment, retirement, or health-related work outcomes
("occupation(s)”, “(un)employed”, “(un)employment”,

“retire(ment) absenteeism”, “presenteeism”,

“workers compensation”, “productivity”, “work capacity”, and
“workplace”). Four relevant studies were identified: two from
Finland, one from Bulgaria, and one done in various European
countries. Population-level estimates of time spent healthy and
in work from age 50 years were lower than 10 years in all

studies. Available subpopulation estimates indicated

"o "o
’

pension”,

or working life expectancy’® are key indicators, in this
context they do not capture the health or work capacity
required for a sustainable extension to working life.
Similarly, estimates of healthy life expectancy do not
consider work status, which is important if extensions to
working life are to be realised. Healthy working life
expectancy has been proposed as a population indicator
that takes account of both health and work states and
provides an indication of whether extensions to working
life are achievable.®” Healthy working life expectancy at age
50 years is the average number of years a person is
expected to be healthy and in work from age 50 years, with
these years not necessarily lived consecutively (health and
work states can be exited and re-entered) but at any time
between age 50 years and end of life.’ Although there is
much literature on the geographical and socioeconomic
inequalities in health expectancy,’ healthy working life
expectancy has not yet been used to monitor inequalities
by geographical region or in population subgroups. This
study used data from the English Longitudinal Study of
Ageing (ELSA), a nationally representative sample of
adults aged 50 years and older in England, to examine how
long older workers are healthy and in work for to meet the
demands for extending working life. We aimed to provide
the first estimates of healthy working life expectancy in

differences by sex and by occupation (in Bulgaria and Finland).
We identified no recent estimates of healthy working life
expectancy in England.

Added value of this study

This study provides, to the best of our knowledge, the first
estimates of healthy working life expectancy in adults at age
50 years in England, overall and by sex, socioeconomic status,
occupation, and region. We found that, from age 50 years,
people in England are expected to spend an average of

9-42 years (95% Cl 9-19-9-66) of their remaining life

healthy and in work (29-7% of 31-76 years of life expectancy)
and 1-84 years (1-74-1-94) unhealthy and in work. Subgroup
analyses highlighted inequalities in healthy working life
expectancy in England by socioeconomic status (captured
through education level and area-level deprivation), and to an
extent by occupation and region.

Implications of all the available evidence

Adults aged 50 years in England have an average healthy
working life expectancy lower than the number of years to the
State Pension age (equalised for men and women at age

65 years and approaching 66 years by September, 2020).

Our findings suggest that achieving policy objectives to extend
working life will be challenging. A variety of interventions
(economic, social, political, and workplace structures and
factors) that aim to tackle widening inequities and improve
population health are likely to be key to extending healthy
working life.

adults aged 50 years in England overall and by sex, socioe-
conomic status, occupation, and region.

Methods

Study design and participants

Full details of the study design, methods, and response
rates of the ELSA have been published.” Briefly, self-
reported data were collected via interviews in a repre-
sentative sample of community-dwelling adults aged
50 years and older in England every 2 years. Data
collected in ELSA survey waves 1 to 6 (2002-3 to 2012-13)
were used, including refreshment samples at waves 3
and 4 to maintain representativeness of the data despite
survey attrition, cohort ageing, and deaths. Participants
in the ELSA sample who responded to at least one wave
were included. Mortality-linked (year of death) data
(available up to the end of wave 6) were obtained from
the UK Data Service. Months of death were imputed on
the basis of 2010 monthly death rates in England and
known vital status at the interview date in the year of
death.

Assessment of health and work states

Health and work states were self-reported in each survey
wave. Health was defined by the presence or absence of
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limiting long-standing illness, obtained from a com-
bination of two survey items: “Do you have any
long-standing illness, disability or infirmity?” and, if so,
“(Does this/Do these) illness(es) or disability(ies) limit
your activities in any way?”.

Work was defined as participation in paid work or self-
employment within the month preceding the interview.

At each survey wave, respondents were classified as
dead or into one of four alive health and work states
(healthy and in work, healthy and not in work, not
healthy and in work, and not healthy and not in work;
figure 1).

Identifiers of population subgroups

Subpopulations by sex, socioeconomic status, occupational
status, and region were identified. Sex (male or female)
was identified by use of self-reported data. Individual
(educational attainment) and area-level (Index of Multiple
Deprivation [IMD] quintile) indicators of socioeconomic
status were used. Educational attainment was identified
from the earliest response, which was categorised with
the ELSA simplification of 1997 International Standard
Classification of Education (ISCED-97) codes: less than
secondary education, upper secondary education, tertiary
education (education level more advanced than upper
secondary), or other (where education level [eg, foreign
qualifications] could not be classified)." Data on educational
attainment were missing in 411 cases. IMD data,
categorised by quintile, were obtained via the UK Data
Service and defined by the earliest record of quintile,
coded 1 (least deprived quintile of England) to 5 (most
deprived quintile).

Occupation type was identified from the earliest
response to ELSA’s National Statistics Socio-economic
Classification survey items about current (or recent or
upcoming) main occupation and categorised as non-
manual, manual, or self-employed.” Occupation was not
recorded at wave 1 and was unknown for individuals who
did not respond to follow-up interviews. Healthy working
life expectancy by occupation was therefore estimated
with waves 2-6 to minimise potential bias. Healthy
working life expectancy for the group with unknown
occupation (2322 respondents, of whom 1959 were not
interviewed in any of waves 2-6) could not be analysed as
the statistical method was based on observed transitions
between healthy working life expectancy states.

Healthy working life expectancy by region was
examined according to government office region (North
East, North West, Yorkshire and the Humber, East
Midlands, West Midlands, East of England, London,
South East, and South West). The region was classified as
missing for individuals who occupied multiple regions
during the study period (n=356).

Statistical analysis

Healthy working life expectancy was estimated with
interpolated Markov chain multi-state modelling of
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Figure 1: Multi-state model of healthy working life expectancy
Permitted transitions shown with arrows.

cross-longitudinal survey data (panel data from repeated
cross-sectional surveys of a cohort). A multi-state model
was defined (figure 1).

Interpolated  Markov ~ Chain  software, IMaCh
version 0.99r19, was used to estimate healthy working life
expectancy with standard errors.” This approach uses
multinomial logistic regression to model the probabilities
of transition from and to each healthy working life
expectancy state (or transition from alive to dead vital state)
over small discrete time intervals (interpolation steps)
based on the transitions observed in the data, where the
analysed time intervals are typically briefer than the time
between data time points. Maximum likelihood estimates
of transition probability model parameters were found by
evaluating the product of the transition probabilities for
each step contained within each observed transition
(health and work states at consecutive observed time
points) or sequence of transitions (where more than
one transition was observed for an individual). Healthy
working life expectancy was estimated according to the
health and work state occupied at age 50 years and averaged
(weighted by the observed prevalence of occupying each
health and work state at age 50 years) to estimate healthy
working life expectancy for the population. Further details
of the methodology and an investigation into changes in
healthy working life expectancy over time are provided in
the appendix (pp 2,10).

Health expectancies were also estimated for those
classified as healthy and not in work, those not healthy
and in work, and those not healthy and not in work.
Life expectancy was estimated as the sum of all four
health expectancies. Additionally, life expectancy was
estimated with the life table method to assess whether
the (summed) health expectancy estimates were con-
sistent with mortality rates among respondents.
Healthy life expectancy was estimated by summing
healthy working life expectancy and the expected time
spent healthy and not in work. Working life expectancy
was estimated by summing healthy working life
expectancy and expected time spent not healthy and in
work.

See Online for appendix
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Figure 2: Health expectancies according to starting state at age 50 years
in England

Age was included in the transition probability models.
Age was measured in years from the midpoint of year of
birth (taken as month 6; June) to the month and year
of death. Transition probabilities were assumed to be
constant over time within each year of age and not to be
affected by any history of previous state occupation (the
Markov property).

Initially, healthy working life expectancy was calculated
overall for England and then by sex, educational attain-
ment, IMD quintile, occupational status, and region.
Individuals with missing data in the identifiers of
population subgroups were excluded from the study
population, which was then stratified to estimate healthy
working life expectancy by population subgroup. The
number of observed transitions for each analysed dataset
are provided in the appendix (p 12).

Monthly transition probability models (interpolation
step size of 1 month) were developed to estimate healthy
working life expectancy for England overall and by sex.
Annual transition probability models were developed for
education, IMD, occupation, and region (step size of
12 months) because of smaller sample sizes. Sensitivity
analyses were done by estimating healthy working life
expectancy for England overall and by sex with yearly
transition probability models, and by estimating healthy
working life expectancy for England overall including
respondents who were excluded from main analyses
because of missing covariate data.

Further sensitivity analyses were done by estimating
healthy working life expectancy overall by use of alter-
native health definitions: self-assessed health and
difficulties with activities of daily living. Self-assessed
health was defined as good if respondents reported good,
very good, or excellent general health and poor if
respondents reported fair, bad, very bad, or poor general
health (question phrasing varied across waves). Health
based on activities of daily living was defined as good if

there were no difficulties with activities of daily living
and poor if difficulty was reported with at least one
activity from bathing, dressing, eating, getting in and out
of bed, and walking across a room.

Role of the funding source

The funder had no involvement in any aspect of the
study. The corresponding author had full access to all
the data in the study and had final responsibility for
the decision to submit for publication.

Results
The study sample comprised 15284 respondents
(8259 women and 7025 men; appendix p 4).

In England overall, life expectancy at age 50 years was
estimated to be 31.76 years. Healthy working life
expectancy was 9-42 years (95% CI 9-19-9-66; table);
that is, from age 50 years, people in England on average
are expected to spend 9-42 years healthy and in work
(29-7% of life expectancy at age 50 years).

Healthy working life expectancy varied by starting state
occupied at age 50 years (figure 2). People who were
healthy and in work at age 50 years had a healthy working
life expectancy of 10-81 years, 33-8% of their life
expectancy (32-01 years from age 50 years). Healthy
people who were not working at age 50 years had a
healthy working life expectancy of 5-92 years, 18-7% of
their life expectancy (31-62 years). People who were not
healthy and in work at age 50 years had an expected
healthy working life expectancy of 7-72 years, 24-5% of
their life expectancy (31-52 years). Healthy working life
expectancy for people who were neither healthy nor in
work at age 50 years was 2-99 years, 10-0% of their life
expectancy (29-84 years).

Healthy working life expectancy was higher for men
(10-94 years [95% CI 10-65-11-23]) than for women
(8-25 years [95% CI 7-92-8-58]; table). Healthy working
life expectancy decreased with decreasing educational
attainment, from 1127 years (95% CI 10-74-11-80) for
those with a tertiary education to 7- 68 years (7-23-8-14) for
those with less than a secondary education (figure 3; table).
Healthy working life expectancy was inversely related to
area-level deprivation, with healthy working life expectancy
highest in the least deprived quintile (10-53 years [95% CI
10-06-10-99]), which was 1- 5 times higher than in the most
deprived quintile (6-8 years [6-18-7-43]). For occupation,
healthy working life expectancy was highest for self-
employed people (11-76 years [95% CI 10-76-12-76)),
followed by those with non-manual occupations (10-32
years [9-95-10-69]), and lowest for people with manual
occupations (8-72 years [8-25-9-20]).

Healthy working life expectancy by region ranged from
7-34 years (95% CI 6-47-8-20) in the North East to
10-73 years (10-16-11-30) in the South East (table 1,
figure 3). The median regional healthy working life
expectancy was 8-93 years (Yorkshire and the Humber;
table, figures 3, 4).
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Figure 3: Health expectancies by educational attainment, IMD quintile, occupation, and region, with total life expectancy estimates from life tables
IMD=Index of Multiple Deprivation.

Estimates of healthy working life expectancy for England  estimates were insensitive to interpolation step size
through modelling monthly transitions (9-42 years; (1 month or 12 months).
95% CI 9-19-9-66) and yearly transitions (9-43 years; Defining health as the absence of difficulty with acti-
9-19-9-66) were similar (appendix pp 7-9), indicating that  vities of daily living (appendix pp 7-9) led to higher
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Sample size Total life Healthy working life  Health expectancy, in years, at age 50 years in various work Healthylife ~ Working life
(%) expectancy, expectancy, years states (95% Cl) expectancy, expectancy,
years (95% CI) years years
Healthy and not in Not healthyandin  Not healthy and not
work work in work
England* 15284 (100%) 3176 942 (919-9-66)  11.18(10-88-11-47) 1.84 (1.74-1.94) 932(9-06-9:-58)  20-60 11-26
Sex
Male* 7025 (46%)  30-05 10-94 (10-65-1123)  9:58(9:18-9-97)  2.00 (1.85-2-16) 7-52 (7:19-7-85) 2052 12:94
Female* 8259 (54%) 3349 825 (7-92-8-58) 12:57 (12-14-13:00)  1.70 (1-56-1-83) 10-97 (10-57-11-36)  20-82 9-95
Level of education
Less than secondaryt 6205 (41%) 3014 7-68 (7:23-8-14) 10-08 (9:59-10-57)  1.69 (1-50-1-89)  10-69 (10-21-1116)  17:76 938
Upper secondaryt 6176 (40%) 3316 9-54 (9-21-9-86) 12:62 (12-09-13-14)  1-85 (1.70-1-99) 916 (8-72-9-60)  22:15 1138
Tertiaryt 1940 (13% 3359 1127 (10-74-11-80)  12:45(11:53-13-37)  1.97 (1.74-2-21) 7-90 (7-02-8.77) 2372 13-24
Othert 963 (6%) 31-86 9-22(814-1030)  10-90(9-79-12:00) 219 (1-59-2-78) 956 (8:43-10-68)  20-11 11-40
Occupation
Non-manual (waves 2-6)t 6254 (41%) 3454 10-32(9-95-10-69) 1339 (12-85-13-94)  1-64 (1.49-1-80) 919 (8:74-9-64) 2371 11.96
Manual (waves 2-6)T 5624 (37%) 3166 8.72 (8-25-9-20) 10-64 (10-10-11-18)  1-85 (1.63-2:07) 10-44 (9-94-10-95)  19-37 10-58
Self-employed (waves 2-6)t 1084 (7%) 31-64 1176 (10.76-12-76)  9-91(8-69-1112)  2-66 (2-16-3-17) 7:31(6-30-8-32) 21.67 14-42
Unknowni 2322 (15%)
Region
North Eastt 974 (6%) 3049 7-34 (6-47-8-20) 9-81(8:65-10-96)  1-60 (1-11-2-09) 1175 (10-56-12.93) 1714 8.94
North Westt 2023 (13%)  29-96 862 (7-93-9:31) 10-69 (9-87-11:52)  1.70 (1-40-1-99) 8.95(826-9-64)  19-32 10-32
Yorkshire and the Humbert 1673 (11%) 3100 8.93 (8-22-9-65) 10-41 (9-56-11-26) 185 (1.55-2-14) 9-80(8-99-10-61)  19-35 10-78
East Midlandst 1529 (10%)  32-16 813 (7-43-8-82) 10-60(9-71-11-48) 233 (1-99-2-68) 1110 (10-20-12.00)  18.72 10-46
West Midlandst 1676 (11%) 3216 8-81(8-04-9-58) 11-37 (10-45-12-28)  1.85(1:52-2-17) 1014 (9-26-11-01)  20-17 10-65
East of Englandt 1801 (12%) 3327 10-48 (9-83-1113)  1131(10-46-12-16)  1.97 (1-66-2-28) 952 (8-74-1030) 2179 1245
Londont 1391 (9%) 31.95 996 (919-10-74)  12:27(1122-13-32)  1:31(1:02-1-60) 8-41(7-57-9-25) 22:23 1127
South Eastt 2502 (16%)  32:08 1073 (10-16-11-30)  11.56 (10-82-12:29)  1:98§ 7-82 (7:26-8-38) 22:29 1271
South West+ 1715 (11%) 3328 10-51(9-80-11-22)  12:47 (11:53-13-41)  1:94 (1-59-2-29) 836 (7-66-9-06)  22:98 12:45
IMD quintile
1 (least deprived)t 3473 (23%) 3399 10-53(10-06-10-99) 1316 (12:51-13-82)  1-83(1-63-2:04) 8-47 (7-93-9-01) 23-69 12:36
2t 3555(23%) 3356 9-63(9:15-10-10)  12.78(12:13-13-44)  2-05 (1.82-2-28) 910 (8-56-9-63) 2241 11-68
3t 3151 (21%)  31.87 9.88(934-10-42)  11.25(10-60-11-89)  1.74 (1-53-1-96) 900 (8-46-9-55) 2113 11-62
41 2787 (18%) 30-81 9.08 (8:54-9-62) 1049 (9-81-11-16)  1-54(1-32-1.77) 9.70(9-09-10-31) 1957 10-62
5 (most deprived)t 2318 (15%) 2733 6-80 (6:18-7-43) 7-20 (6-56-7-83) 1-99 (1-69-2-29) 11-34 (10-56-1213)  14-00 879
IMD=Index of Multiple Deprivation. *Health expectancies from monthly transition probability models were estimated by use of interpolation steps of size 1 month. THealth expectancies from yearly
transition probability models were estimated by use of interpolation steps of size 12 months. tHealth expectancies and total life expectancy not calculated for unknown occupation subgroup
(see main text). Sample size percentages of totals might not sum to 100% due to rounding. SUncertain 95% Cl due to poor covariance matrix estimate for this model (due to infrequently observed
transitions).
Table: Health expectancy estimates for England

healthy working life expectancy estimates overall
(10- 62 years; 95% CI 10-39-10-85) and lower estimates
for time spent not healthy and in work, with only
0-64 years (0-58-0-70) expected to be spent in this state.
Overall healthy working life expectancy at age 50 years
did not differ significantly when analysing self-assessed
health (963 years; 95% CI 9-39-9-87). However, at each
wave, 20-22% of respondents were classified into healthy
working life expectancy states differently with this
alternative definition.

For all analyses, estimates of life expectancy were similar
to those obtained with the life table method, suggesting
that health expectancy estimates were not overestimated
or underestimated (figure 3; appendix p 7).

€400

Plots displaying the primary results for England and by
sex alongside results of the sensitivity analyses are given
in the appendix (pp 7-9).

Discussion

Based on nationally representative data, this large obser-
vational study found that, from age 50 years, adults in
England spend on average 9-42 years healthy and in
work, 11-18 years healthy and not in work, 1-84 years
unhealthy and in work, and 9- 32 years unhealthy and not
in work. These findings suggest that extending working
life will be challenging because, on average, adults aged
50 years are not healthy and in work up to the current
(and increasing) State Pension age. The time spent not
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healthy and in work (almost 2 years) might indicate time
spent with increased absenteeism and presenteeism or
might also capture time spent when workers experience
accommodations to enable them to remain in the work-
place.’ Some of the 11 years spent healthy and not in
work might reflect a lack of (sufficient access to) good job
opportunities, including loss of employment, but also
some people’s choice to retire. Differences in healthy
working life expectancy by sex, socioeconomic status,
and geographical region identify subpopulations who
are target groups for interventions either to improve
health or work opportunities and conditions (including
initiatives to promote job availability and fair hiring
practices, facilitate training and retraining opportunities
for older workers, and encourage employer flexibility to
adapt jobs and workplaces).

Women’s lower healthy working life expectancy com-
pared to men, by 2-69 years, reflects that State Pension
age was lower for women than for men until late 2018 and
women were less likely to be in work, but it might also
reflect the higher prevalence of disability in women. The
equalisation of State Pension age for men and women
might reduce the difference in the coming years, as will
the greater likelihood for women to work.! Our findings
highlight inequalities in healthy working life expectancy
in England by socioeconomic status, occupation, and
geographical region, emphasising the link between
socioeconomic status and health, life chances, and life
expectancy.” Those who live for the longest in a healthy
and working state, on average, are more likely to have a
higher education, be self-employed, be in non-manual
occupations, and live in less deprived areas or more
affluent regions. Notably, healthy working life expectancy
in the least deprived quintile of England’s population was
more than 1-5 times higher (3-73 more years) than that in
the most deprived quintile, and healthy life expectancy
was almost 10 years higher.

Analysis of healthy working life expectancy by region
suggested a north-south divide. All regions of England
contain areas of low and high deprivation, and further
work is needed to investigate whether regional disparities
in healthy working life expectancy persist within each
deprivation quintile.* Regional variation might be due to
geographical differences in health behaviours as well
as in economic development between northern and
southern parts of England.*” The North East has higher
unemployment rates and lower economic competitiveness
than any other region in England, while the country’s
economic growth is driven by London and the South
East. There are also substantial regional differences in
all-cause mortality, with persistent excess mortality in
the north.” Geographical health gaps are widening,
despite a redistribution of health resources to help tackle
inequalities.”™

The link between deprivation and poorer health occurs
throughout the life course, from poor child health
(through higher rates of low birthweight, infant mortality,
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and excess weight) to premature mortality from specific
causes such as cancer and cardiovascular disease, with
cardiovascular disease exacerbated by behavioural risk
factors such as smoking, physical inactivity, and poor
diet.® Higher healthy working life expectancy in
individuals with higher levels of education could be a
result of healthier lifestyles,” but it might also be due to
greater access to employment opportunities. The nature
of work undertaken is likely to be a key driver of healthy
working life expectancy as workplace accommodations,
job control, and support at work can remove barriers to
participation and function in paid work (eg, barriers due
to chronic health conditions).”

Strengths of this study include the large sample size
with six survey time points and the definition of health as
a limiting long-standing illness. This approach adheres
to the recommended global activity limitation indicator®
as well as other harmonised statistical measures of
disability, which enhances the comparability of healthy
working life expectancy to other indicators. Restricting
the definition of poor health to being limited by long-
term conditions allows for individuals with managed
long-term conditions (and who are therefore unlikely to
be affected in work or other activities as a result) to be
treated as healthy. Self-reported health status could be
affected by biases with unclear directionality, although
these might be insignificant at the population level.* The
definition of work was inclusive and did not differentiate
full-time workers from people who work part time or for
low earnings, or both. Therefore, not all healthy and
working years are spent contributing towards national
budgets; some individuals counted as being in work
might not earn enough to pay tax and might receive
government financial support for maintenance.
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Sensitivity analyses showed that healthy working life
expectancy estimates were similar when self-assessed
health was used to define health, despite this definition
categorising the health status of almost a quarter of the
population differently. If results of health research are
used to guide targeted interventions, this study highlights
the importance of defining health in line with the
intended use of the indicator, even where estimates are
comparable with alternative definitions. Poor health
based on activities of daily living was a restrictive
measure resulting in low numbers of years expected to
be spent not healthy and in work; higher estimates of
healthy working life expectancy based on this definition
might arise from classifying people with other limiting
health problems as healthy.

Despite the large study population, this study was limited
by less common transitions being rarely observed. It was
impossible to do all analyses with monthly transition
probability models, leading to yearly models for analyses
by educational attainment, IMD, occupation, and region.
Monthly transition probability models are computationally
intensive and can be weakly identifiable where health and
work transitions are infrequently observed.** In this case
the maximum likelihood estimation procedure can fail
to converge on finite and consistent model parameter
estimates.” Although sensitivity analyses of healthy
working life expectancy for England overall and by sex did
not indicate sensitivity of results to monthly or yearly
transition probability models, the statistical assumption
that people in the synthetic cohort transition between
health states and work states once annually less closely
approximates the continuous nature of the underlying
process than monthly transition models.

Results for occupation were affected by the absence of
an occupation measurement at ELSA wave 1, leading to
the analysis being based on only waves 2-6. Observed
transitions from wave 1-2 were therefore not analysed,
leading to compromised comparability of the study
sample with England overall and with subgroup analyses.
The study was also limited by the absence of linked
mortality data for more recent ELSA waves 7 and 8;
healthy working life expectancy could be higher than
estimated because of more recent policy changes
encouraging longer working lives.

Finally, the ELSA sample is intended to be representative
of the community-dwelling population in England but
might be affected by recruitment and attrition bias as well
as inherited bias from the Health Survey for England used
as a representative sampling frame. Although ELSA
recruits refreshment samples to maintain representa-
tiveness, descriptive statistics of the study population by
IMD quintile indicate under-representation of the most
deprived quintiles (table, appendix pp 5-6). In this case,
actual overall healthy working life expectancy is likely to be
lower than estimated.

Living for longer presents new opportunities for
societal engagement and personal growth. Individuals

who remain healthy as they age are assets to their
communities and workplaces, and the physical and
mental capabilities of older adults can be similar to
those of young adults.”® However, ageing trajectories are
diverse and the results of this study demonstrate that,
on average, adults in England are not living extended
healthy working lives. Life course factors such as
gender, education, psychological support, having the
resources to meet basic needs, and the interaction
between the environment and personal characteristics
are key determinants of healthy ageing and functional
ability.” There is also a need for provision of workplace
accommodations, lifelong training opportunities, and
inclusive hiring practices to facilitate increased work
participation in later life.** Future research should
identify specific drivers of healthy working life expec-
tancy and investigate the effect of prevalent health con-
ditions in later working life on healthy working life
expectancy.

Although the average duration of healthy working life is
likely to vary across countries, our healthy working
life expectancy estimates for England demonstrate the
designation and application of an indicator that provides a
starting point for understanding whether planned policies
and initiatives to extend working life will be realised.
Targeted initiatives to promote health and good work
opportunities in later working life must be initiated in
populations most affected by deprivation and in different
regional contexts as healthy working life expectancy
within a population will improve if inequalities are
reduced. Monitoring of healthy working life expectancy as
the population continues to age and the State Pension age
continues to rise will be crucial to detect changes in
population behaviour due to policy or health interventions.
A variety of interventions to tackle widening inequities
and improve population health will be key to extending
healthy working life.
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