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Abstract
Objectives  The aims of the present study were to assess 
the association and interactions of physical workload and 
poor health with health-related job loss (HRJL) among 
older workers, and the association and interactions of 
occupational social class and poor health with HRJL.
Methods  Data were used from an existing prospective 
cohort study, Health and Employment after Fifty, where 
employed or self-employed workers aged 50–64 
years (n=4909) were followed-up between 2014 and 
2016. Associations between potential determinants 
(self-perceived health status, physical workload and 
occupational social class) and 2-year HRJL were 
examined by Cox regression analyses. To study whether 
physical workload or occupational social class moderates 
the influence of poor health on HRJL, additive and 
multiplicative interactions were calculated.
Results  Older workers with poor self-perceived health 
status had increased risk of HRJL during the 2-year 
follow-up period (men: HR 2.57 (95%CI: 1.68 to 3.92); 
women: HR 3.26 (95%CI: 2.33 to 4.55)). Furthermore, 
men with high physical workload were at increased risk 
for HRJL (HR 1.63 (95%CI: 1.09 to 2.43)). No significant 
interactions (p<0.05) were identified between poor health 
and high physical workload, nor between poor health and 
lower occupational social class.
Conclusion  Our study indicates that older workers in poor 
health, and older workers with a physically demanding 
job, are at increased risk of HRJL. Having a physically 
demanding job or working in routine/manual occupations 
does not moderate the association between poor health 
and HRJL.

Background
Governments in many Western countries 
are developing policies to encourage older 
workers to remain longer in the labour 
market and delay retirement. In recent 
years, many countries have raised the age 
at which people can receive the basic state 
pension. Some governments have taken 
things even further. The government in the 

UK, for example, has implemented other 
policies, which give people the opportunity 
to continue employment beyond the age of 
65 years.1 In response, an increase has been 
observed in the proportion of older people 
working beyond traditional retirement age.2 
However, during this phase of the life course, 
serious health problems become increasingly 
common as the risk of disability or chronic 
health conditions increases with age.3 
Therefore, with an ageing labour force, it is 
important to focus on the relation between 
health and work participation.

Self-rated health is widely used in occupa-
tional health research and has been shown to 
be strongly predictive of disability, morbidity 
and mortality.4–6 A recent systematic review 
showed that, among older workers, poor 
self-rated health is a risk factor for job loss, 
through work disability, unemployment and 
early retirement.7 The relationship between 
self-rated health and employment is bidirec-
tional, since poor health can negatively influ-
ence work participation, resulting in job loss, 

Strengths and limitations of this study

►► The present study used longitudinal data from a pro-
spective cohort with a large sample size.

►► We used a follow-up period of 2 years, and this time-
frame is optimal to study the effect of poor health on 
health-related job loss.

►► The analyses were adjusted for employment status, 
choice at work, job dissatisfaction, job insecurity, 
coping with mental demands, finances and depres-
sive symptoms.

►► Multiplicative as well as additive interactions were 
used to study the joint effect of the two risk factors.

►► A limitation was the use of self-reported data for 
health status and physical workload.
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while poor working conditions can cause poor health.8–10 
It follows that the nature and direction of these relation-
ships could differ between occupations among older 
workers. For example, manual workers in poor health 
might have a higher risk of job loss than office workers 
in poor health because of the generally higher physical 
demands of their jobs. However, current policies aimed 
at keeping older workers in the workforce tend not to 
differentiate, and thereby overlook potentially important 
health inequalities between people employed in different 
types of occupations.10 11

A considerable amount of literature has been published 
exploring the relationship between physical workload or 
occupational social class and job loss. Previous studies 
have suggested that low occupational social class or 
having a physically demanding job were associated with 
job loss via a work disability pension.12–14 Given that poor 
health is an important risk factor for job loss, researchers 
have not to date considered in much detail whether phys-
ical workload or occupational social class can moderate 
the influence of poor health on job loss. However, recent 
evidence suggested that educational attainment may be 
a moderator in this relationship. For example, van Zon 
et al15 showed that among older workers, lower educa-
tional attainment exacerbated the impact of poor mental 
health on unemployment.15 Another study found that the 
relation between educational level and disability pension 
could be explained by health factors, lifestyle factors 
and working conditions, such as having a physically 
demanding job.16 More knowledge about these inter-
actions is needed to inform policy aimed at prolonging 
work participation at older ages.

We hypothesise therefore that for older workers, poor 
working conditions (low occupational social class or 
high physical workload) may interact with health status, 
resulting in a higher risk of job loss compared with those 
with better working conditions and similar health status. 
To test this hypothesis, therefore, our first aim was to 
assess the association and interactions of physical work-
load and poor health with health-related job loss (HRJL) 
among older workers. Our second aim was to study the 
associations and interactions of occupational social class 
and poor health with HRJL. Since systems used to define 
occupational social class are not synonymous with phys-
ical demands of work but also combine other informa-
tion, such as skills, education and training, in this report, 
we have considered occupational social class and physical 
workload separately.17

Methods
Study population
The present study followed Strengthening the Reporting 
of Observational Studies in Epidemiology guidelines.18 
Data were taken from an existing prospective cohort study, 
Health and Employment after Fifty (HEAF). The HEAF 
cohort is a community-based sample of older people 
recruited from English general practices. Sampling for 

the cohort was through the registers of general practices 
(recognised to be very representative of the entire UK 
population). Many UK practices contribute their anony-
mised patient data to the Clinical Practice Research 
Datalink. Therefore, we sampled the registers of 24 such 
practices which offered a good geographical spread. In 
2013–2014, a total of 8134 respondents (response rate 
20.7%) participated in the first wave of data collection. 
The recruited sample were older, better educated and 
wealthier than 50–64 year olds in the population at large, 
but were representative with regard to employment status, 
ethnicity and marital status.19

Respondents aged 50–64 years completed annual ques-
tionnaires about their work and home circumstances in 
2013–2014 (T0), 2015 (T1) and 2016 (T2). The baseline 
(T0), 1-year (T1) and 2-year (T2) follow-up data were 
included in the present study. From the 8134 participants 
at T0, 7303 participants responded at T1 and/or T2. In 
total, n=6285 answered at T1 and T2; n=578 answered 
at T1; n=440 answered at T2. Details of recruitment and 
data collection have been published elsewhere.19

Inclusion and exclusion criteria
From the 7303 participants, those who reported that they 
were undertaking paid work at least 20 hours/week at 
baseline (this could be employed or self-employed work), 
and who provided dates of employment and HRJL during 
2-year follow-up, were included in the current study 
(n=4909).

Outcome variable
The main outcome was time to first HRJL over 2 years 
of follow-up. Participants who reported that they were 
no longer working at follow-up were asked if they had 
stopped working ‘mainly or partly’ because of their health. 
Any participant who indicated ‘yes’ to this question was 
deemed to have experienced a HRJL, a method also used 
in other studies.20–22Those who reported job loss unre-
lated to health or died within the 2-year follow-up period 
were censored. The date of the first HRJL was collected 
and used in these analyses.

Independent variables
Self-perceived health status
Self-rated health at baseline was measured using the ques-
tion ‘In general, would you say your health is: ‘excellent’, 
‘very good’, ‘good’, ‘fair’ or ‘poor’?’.4–6 This variable was 
categorised into two groups: (1) self-perceived health fair 
or poor, and (2) self-perceived health good, very good or 
excellent.

Physical workload
Physical workload at baseline was assessed by asking the 
following exposures of an average working day in the 
job: kneeling or squatting for longer than 1 hour per day 
in total, digging or shovelling, lifting weights of 10 kg 
or more by hand and hard physical work sufficient to 
make the respondent hot or sweaty. Respondents who 
answered ‘yes’ to one or more items were counted as 
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having a physical workload, and compared with those 
who answered ‘no’ to all items.

Occupational social class
Subjects were asked about their occupation at baseline 
and responses were used to classify the jobs according 
to the National Statistics Socio-economic Classification 
(NS-SEC).17 The information required to create NS-SEC 
are occupation codes according to the Standard Occu-
pation Classification 2010 (SOC 2010) and details of 
employment status: whether an employer, self-employed 
or employee; whether a supervisor and the number of 
employees at a workplace.17 Jobs were grouped into three 
categories: higher managerial, administrative and profes-
sional occupations; intermediate occupation or routine/
manual occupation.

Potential confounders
At baseline, information was collected on several potential 
confounders: age, gender, employment status (self-em-
ployed, employed with a company size  <500 persons, 
employed with a company size  ≥500 persons), choice at 
work (rarely/never vs often/sometimes), job dissatisfac-
tion (dissatisfied vs satisfied), job insecurity (insecure 
vs secure), coping with mental demands (with great 
difficulty vs easily)  and finances (difficulties vs living 
comfortably). In addition, we have adjusted the models 
for depressive symptoms since these are recognised to 
influence self-rated health status and job loss.23 24 Depres-
sive symptoms were assessed with the 20-item Center for 
Epidemiologic Studies Depression Scale, which covers 
different domains: depressive mood, feelings of guilt and 
worthlessness, psychomotor retardation, loss of appetite 
and sleep disturbance.25 26 The range of the score falls 
between 0 and 60, and a cut-off score of 16 was used to 
define mild depression.25 26

The following questions were used for the other 
variables: ‘in your main job, do you have a choice in 
deciding what you do, how you do things or when you do 
things?’ (‘choice at work’); ‘how satisfied have you been 
with your job as a whole, taking everything into consider-
ation?’ (‘job dissatisfaction’); ‘provided that you stay well, 
how secure do you feel your job is?’ and ‘how secure do 
you feel your job would be if you had an illness that kept 
you off work for 3 months or more?’ (‘job insecurity’); 
‘currently, how well do you cope with mental demands 
of your job?’ (‘coping with mental demands’); and ‘how 
well do you feel you are managing financially these 
days?’(‘finances’).

Analyses
Summary statistics (means, SD, frequencies and percent-
ages) were used to describe the baseline characteristics of 
the older workers.

Associations
Cox regression analyses were conducted to study associ-
ations between potential determinants (self-perceived 
health status, physical workload and occupational social 

class) and HRJL during a 2-year follow-up period. Hazard 
ratios (HR) and their corresponding 95% confidence 
intervals (CI) were calculated. In model 1, analyses for 
the total sample were adjusted for age and gender, and 
separate models for men and women were adjusted for 
age. In model 2, analyses were additionally adjusted for 
employment status, choice at work, job dissatisfaction, 
job insecurity, coping with mental demands, finances and 
depressive symptoms. Participants were censored if they 
had a non-health related job loss or died.

Interactions
In general, from a public health perspective, additive inter-
action is more relevant than multiplicative interaction.27 
The focus on multiplicative interaction is based on the 
immediate results (and CIs).27 However, when studying 
interaction, consideration of both additive and multipli-
cative measures of interaction has been advocated.27

Multiplicative interactions
To explore differences in the effect of poor health on 
HRJL among older workers who differ with respect to 
physical workload or occupational social class, an inter-
action term was coded between self-perceived health 
status and physical workload, or occupational social class, 
as appropriate. Multiplicative interaction was consid-
ered statistically significant if the p value for the interac-
tion term was below 0.05.

Additive interactions
To study additive interaction, relative excess risk due to 
interaction (RERI) terms and their 95% CI were calcu-
lated (see27 for Stata code). The RERI is the excess risk 
attributed to interaction which is relative to the risk 
without an exposure. RERI was calculated with HRs 
as estimates of relative risks, for example, RERI  =  HR 
(poor health status+physical workload)−HR (poor health 
status+no physical workload)−HR (good health status+-
physical workload)+1. If RERI is not equal to zero, an 
additive interaction is present; RERI can range from nega-
tive infinity (negative interaction, less than additivity) to 
positive infinity (positive interaction, more additivity).28

Furthermore, RERIs were calculated for occupational 
social class and self-perceived health status: HR (poor 
health status+routine/manual occupation)−HR (poor 
health status+higher managerial)−HR (good health 
status+routine/manual occupation)+1. The same RERI 
calculations were performed for poor health status and 
intermediate occupations with higher managerial occu-
pations as a reference group.

All statistical analyses were conducted using Stata 
(release V.14.0).

Results
The characteristics of the study respondents are presented 
in table  1. From the total population (n=4909), 2363 
(48.1%) were men. The average age was 57.8 years for 
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men and 57.1 years for women. At baseline, 404 (17.1%) 
men and 430 (16.9%) women had poor self-perceived 
health status, and 1093 (46.3%) men and 727 (28.6%) 
women reported a heavy physical workload. Most men 
were employed in higher managerial occupations (n=989 
(41.9%)), followed by routine/manual occupations 
(n=840 (35.6%)) and intermediate occupations (n=500 
(21.2%)). Most women were employed in higher mana-
gerial occupations (n=1044 (41.0%)), followed by inter-
mediate occupations (n=837 (32.9%)) and routine/
manual occupations (n=647 (25.4%)).

During a 2-year follow-up period, 283 respondents 
(107 men, 176 women) left their job partly or wholly for 
a health reason. Of the 283 respondents with HRJL, 125 
described themselves as having retired (44%), 39 became 
unemployed (14%), eight reported a mixture of both 
(3%), and 111 returned to work at some point after HRJL 
(39%).

Associations
Table  2 presents main effect associations between poor 
health status, physical workload and occupational social 
class with 2-year HRJL.

In fully adjusted models, older workers who reported 
poor health were at an increased risk of HRJL (men: 
HR 2.57 (95%CI:  1.68 to  3.92); for women: HR 3.26 
(95%CI: 2.33 to 4.55)). Furthermore, men with high phys-
ical workload were at increased risk for HRJL (HR 1.63 
(95%CI: 1.09 to 2.43)). Women with high physical work-
load were at increased risk of HRJL in the age-adjusted 
analysis (model 1, HR 1.63 (95%CI: 1.20 to 2.20)), but 
full adjustment attenuated this relationship (model 2). 
Regarding occupational social class, men with routine/
manual occupations were at increased risk of HRJL in 
age-adjusted analysis, but not fully-adjusted analysis. No 
significant associations were found between occupational 
social class and HRJL for women.

Multiplicative interactions
Table  2 also presents p-values for the interaction terms 
between poor health and physical workload, and poor 
health and occupational social class; none were signifi-
cant at the 5% level (p>0.05).

Additive interactions
No statistically significant RERIs were found for the 
three interaction effects for men and women combined 

Table 1  Characteristics of men and women in HEAF (n=4909)

Men (n=2363) Women (n=2546)

N* % N* % 

Age (in years) 57.8 (4.2)† – 57.1 (3.9)† – 

Occupational social class – – – – 

Higher managerial 989 41.9 1044 41.0

Intermediate occupations 500 21.2 837 32.9

Routine/manual occupations 840 35.6 647 25.4

Employment status – – – – 

Self-employed 540 22.9 316 12.4

Employed, company size: <500 
persons

975 41.3 1252 49.2

Employed, company size: ≥500 
persons

833 35.3 963 37.8

Heavy physical workload 1093 46.3 727 28.6

Rarely or never choice at work 393 16.6 557 21.9

Job dissatisfaction 171 7.2 155 6.1

Job insecurity 1136 48.1 1179 46.3

Difficulty coping with work’s mental 
demands

670 28.4 846 33.2

Difficulties with finances 157 6.6 218 8.6

Self-perceived health status, fair/
poor

404 17.1 430 16.9

Depressive symptoms, CESD-
score ≥16

456 19.3 664 26.1

*For some variables, data were missing for a maximum of 45 men and 56 women.
 †Mean and SD.
 Percentage values are relative to total sample size for each gender group. 
HEAF, Health and Employment after Fifty. 
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(table 3). Although not statistically significant, we found 
a RERI of 2.16 for the interaction effect between poor 
health and physical workload among men.

Among women, a significant RERI was found for the 
interaction effect between poor health and routine and 
manual occupations; this was a negative interaction 
meaning that there is less than additivity in this joint 
effect (RERI: −2.41 (95%CI: −4.36 to −0.47)), that is, poor 
health had less impact on HRJL among women of lower 
occupational social class than among women of higher 
occupational social class.

Discussion
Male and female older workers with poor self-perceived 
health status had increased risk of 2-year health-re-
lated job loss (HR 2.57 (95%CI:  1.68 to  3.92) and HR 
3.26 (95%CI:  2.33 to  4.55), respectively). Furthermore, 
men with a physically demanding job had higher risk of 
health-related job loss (HR 1.63 (95%CI: 1.09, 2.43)). 
For men, no significant interactions were found between 
poor health and physical workload, nor between poor 
health and lower occupational social class. For women, 
we showed that the combination of working in higher 
managerial, administrative and professional occupations 
together with poor health increased the risk of health-re-
lated job loss.

Corresponding to previous studies, we have shown that 
having a physically demanding workload was a risk factor 
for job loss.13 29 According to the model of ageing and 
physical workload, the consequences of ageing can disrupt 
the balance between physical workload and physical work 
capacity caused by three determinants of ageing: biolog-
ical ageing, diseases and lifestyle.30 Accordingly, among 
the older male workers in this study, the strong associa-
tion between heavy physical workload and HRJL might 
be explained by an imbalance between physical workload 
and physical work capacity. Evidence supporting this came 
from a previous study which found that high physical 
demands at work was a predictor for early exit from work 
for older workers with chronic diseases, while it was not 
a predictor for those without chronic diseases.31 Preven-
tive measures to reduce the risk of job loss among older 
male workers with occupations that require high physical 
demands should focus on reducing physical workload as 
well as tackling the age-related decrease in physical work 
capacity, perhaps by introduction of, for example, health 
promotion programmes that are targeted on, for instance, 
lifestyle factors, such as improving physical activity during 
leisure time.30

As we expected and in line with previous studies, poor 
self-reported health was associated with job loss,7 32 and 
this association was stronger among women. Although 
both determinants were significant, we found no interac-
tion effects between poor health and physical workload. 
This may be explained by a possible healthy worker selec-
tion effect among the population in the current study.33 
The workers in our study population were able to work Ta

b
le

 2
 

C
ox

 r
eg

re
ss

io
n 

an
al

ys
es

 o
f t

he
 s

in
gl

e 
ef

fe
ct

s 
an

d
 m

ul
tip

lic
at

iv
e 

in
te

ra
ct

io
n 

as
so

ci
at

io
ns

 b
et

w
ee

n 
oc

cu
p

at
io

na
l s

oc
ia

l c
la

ss
, p

oo
r 

he
al

th
 s

ta
tu

s 
an

d
 p

hy
si

ca
l 

w
or

kl
oa

d
 w

ith
 2

-y
ea

r 
H

R
JL

 (n
=

28
3 

ev
en

ts
)

To
ta

l s
am

p
le

M
en

W
o

m
en

H
R

 (9
5%

 C
I) 

fo
r 

H
R

JL
P

 v
al

ue
*

H
R

 (9
5%

 C
I) 

fo
r 

H
R

JL
P

 v
al

ue
*

H
R

 (9
5%

 C
I) 

fo
r 

H
R

JL
P

 v
al

ue
*

M
o

d
el

 1
†

M
o

d
el

 2
‡

M
o

d
el

 1
§

M
o

d
el

 2
‡

M
o

d
el

 1
§

M
o

d
el

 2
‡

P
oo

r 
he

al
th

 s
ta

tu
s

4.
29

 (3
.3

9 
to

 5
.4

3)
2.

94
 (2

.2
6 

to
 3

.8
2)

–
3.

87
 (2

.6
4 

to
 5

.6
9)

2.
57

 (1
.6

8 
to

 3
.9

2)
– 

4.
56

 (3
.3

9 
to

 6
.1

5)
3.

26
 (2

.3
3 

to
 4

.5
5)

– 

P
hy

si
ca

l w
or

kl
oa

d
1.

68
 (1

.3
2 

to
 2

.1
3)

1.
46

 (1
.1

4 
to

 1
.8

7)
0.

87
1.

78
 (1

.2
0 

to
 2

.6
0)

1.
63

 (1
.0

9 
to

 2
.4

3)
0.

54
1.

63
 (1

.2
0 

to
 2

.2
0)

1.
36

 (0
.9

9 
to

 1
.8

7)
0.

80

O
cc

up
at

io
na

l s
oc

ia
l c

la
ss

– 
– 

0.
23

– 
– 

0.
64

– 
– 

0.
29

H
ig

he
r 

m
an

ag
er

ia
l

R
ef

R
ef

– 
R

ef
R

ef
– 

R
ef

R
ef

– 

In
te

rm
ed

ia
te

 o
cc

up
at

io
ns

0.
75

 (0
.5

6 
to

 1
.0

2)
0.

78
 (0

.5
7 

to
 1

.0
7)

– 
0.

65
 (0

.3
5 

to
 1

.2
2)

0.
62

 (0
.3

2 
to

 1
.2

1)
– 

0.
76

 (0
.5

4 
to

 1
.0

7)
0.

79
 (0

.5
5 

to
 1

.1
4)

– 

R
ou

tin
e/

m
an

ua
l 

oc
cu

p
at

io
ns

1.
03

 (0
.7

8 
to

 1
.3

5)
1.

02
 (0

.7
6 

to
 1

.3
7)

– 
1.

54
 (1

.0
2 

to
 2

.3
4)

1.
46

 (0
.9

4 
to

 2
.2

6)
– 

0.
74

 (0
.5

1 
to

 1
.0

7)
0.

74
 (0

.4
9 

to
 1

.1
2)

– 

*P
 v

al
ue

 fo
r 

in
te

ra
ct

io
n 

w
ith

 p
oo

r 
he

al
th

 in
 M

od
el

 2
.

†A
d

ju
st

ed
 fo

r 
ag

e 
an

d
 g

en
d

er
.

‡A
d

d
iti

on
al

ly
 a

d
ju

st
ed

 fo
r 

em
p

lo
ym

en
t 

st
at

us
, c

ho
ic

e 
at

 w
or

k,
 jo

b
 d

is
sa

tis
fa

ct
io

n,
 jo

b
 in

se
cu

rit
y,

 c
op

in
g 

w
ith

 m
en

ta
l d

em
an

d
s,

 fi
na

nc
es

 a
nd

 d
ep

re
ss

iv
e 

sy
m

p
to

m
s.

§A
d

ju
st

ed
 fo

r 
ag

e.
B

ol
d

 v
al

ue
s 

si
gn

ifi
ca

nt
 a

t 
0.

05
. 

H
R

JL
, h

ea
lth

-r
el

at
ed

 jo
b

 lo
ss

; R
ef

, r
ef

er
en

ce
 c

at
eg

or
y.



6 Sewdas R, et al. BMJ Open 2019;9:e026423. doi:10.1136/bmjopen-2018-026423

Open access�

until the age of 50 years or older; those with serious health 
problems and physical workload are perhaps selected out 
of their workplaces by the age of 50 years. Furthermore, 
the current study population were better educated and 
wealthier compared with the 50–64-year-age group in 
the population at large, and this could also explain the 
absence of an interaction effect.19

Contrary to the current results, previous studies have 
found a relation between occupational class differences 
and employment outcomes.12 34 This may be explained 
by the classification systems used for occupational 
social class in the present study and the previous studies 

(NS-SEC vs ISCO-2001). In the present study, NS-SEC is 
an occupation-based social class scheme and the lowest 
occupational social class does not necessarily corre-
spond with exposure to physical workload. Changes in 
the nature and structure of occupations, mainly due to 
mechanisation and automation, may have contributed 
to making these distinctions outdated, so that the lowest 
occupational social class does not so closely relate to what 
used to be considered ‘typical’ manual jobs or blue collar 
jobs.17 In addition, a classification system with three cate-
gories might result in too many different jobs in one cate-
gory, and this could hide the risks of specific jobs. Such 

Table 3  Associations and RERI of poor health, occupational social class and physical workload with 2-year HRJL

HRs (95% CI) representing 
joint effects

Total sample Men Women

N N N

Good health and no physical 
workload

2598 Ref 1066 Ref 1532

Good health and physical 
workload

1414 1.48 (1.07 to 2.04) 869 1.47 (0.88 to 2.45) 545 1.44 (0.94 to 2.22)

Poor health and no physical 
workload

454 4.14 (2.99 to 5.74) 192 3.29 (1.75 to 6.19) 262 4.52 (3.09 to 6.64)

Poor health and physical 
workload

380 6.06 (4.40 to 8.35) 212 5.92 (3.53 to 9.92) 168 6.06 (4.01 to 9.15)

RERI (95% CI) for poor health 
and physical workload

1.44 (−0.39 to 3.27) 2.16 (−0.60 to 4.91) 1.09 (−1.34 to 3.52)

HRs (95% CI) representing 
joint effects

N N N

Good health and higher 
managerial

1740 Ref 846 Ref 894 Ref

Good health and intermediate 
occupations

1093 0.46 (0.31 to 0.69) 398 0.32 (0.14 to 0.74) 695 0.55 (0.35 to 0.88)

Poor health and higher 
managerial

280 3.51 (2.54 to 4.86) 136 2.03 (1.10 to 3.73) 144 4.75 (3.21 to 7.03)

Poor health and intermediate 
occupations

224 3.05 (2.12 to 4.37) 96 1.55 (0.72 to 3.37) 128 4.11 (2.70 to 6.25)

RERI (95% CI) for poor health 
and intermediate occupations

0.07 (−1.36 to 1.51) 0.20 (−1.45 to 1.86) −0.20 (−2.39 to 2.00)

HRs (95% CI) representing 
joint effects

N N N

Good health and higher 
managerial

1740 Ref 846 Ref 894 Ref

Good health and routine/
manual occupations

1140 0.97 (0.70 to 1.34) 665 1.36 (0.83 to 2.22) 475 0.75 (0.47 to 1.19)

Poor health and higher 
managerial

280 4.13 (2.97 to 5.76) 136 3.23 (1.69 to 6.17) 144 4.66 (3.17 to 6.85)

Poor health and routine/
manual occupations

323 3.11 (2.21 to 4.38) 167 5.41 (3.27 to 8.94) 156 2.00 (1.20 to 3.29)

RERI (95% CI) for poor health 
and routine and manual 
occupations

−1.00 (−2.56 to 0.57) 1.82 (−1.04 to 4.68) −2.41 (−4.36 to –0.47)

Analyses are adjusted for age and the analysis for the total population was also adjusted for gender.
Bold values significant at 0.05. 
HRJL, health-related job loss; Ref, reference category; RERI, relative excess risk due to interaction.
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an effect would also explain the absence of a significant 
association between occupational social class and HJRL 
while we found a significant association between physical 
workload (defined through self-reported physical expo-
sure information) and HRJL.

Regarding the interaction effects between poor health 
and occupational social class, the present study found a 
negative additive interaction term (ie, preventive mecha-
nism) among women for the joint effect of poor health 
and routine/manual occupations. This indicates a higher 
risk of HRJL for women with poor health working in higher 
managerial occupations compared with those in routine/
manual occupations since higher managerial, administra-
tive and professional occupations was used as the reference 
category. This could be explained perhaps by the high 
mental demands required for these types of occupation or 
could result from a combination of poor working condi-
tions together with high physical demands, for example, 
among women working as nurses,35 a group of workers who 
are classified in this occupational social class. Certainly, a 
previous study among nurses found that low influence at 
work combined with high physical demands increased the 
probability of becoming disability pensioned.36 Our results 
indicate that working in higher managerial, administrative 
and professional occupations, such as nursing, in combina-
tion with self-perceived poor health status could increase 
the risk of HRJL among women.

The current study benefits from having data on HRJL 
among participants over 2 years of follow-up, especially 
given that a previous study suggested that the strongest 
effect of poor health on exit from work was observed in 
the year before the transition.37 However, with regard 
to physical workload, no information was available on 
the total number of years of ‘exposure’ to physical work-
load. It could be possible that other effects could have 
been found when years of exposure were taken into 
account.

A strength of the present study is the use of longitu-
dinal data from a prospective cohort with a large sample 
size. A second strength is that we took into account multi-
plicative as well as additive interactions to study the joint 
effect of two risk factors. However, this study has also 
some limitations. First, at baseline, the overall response 
rates were low. The population in the current study were 
older, better educated and wealthier compared with the 
50–64-year-age group in the population at large. However, 
our population was representative with regard to employ-
ment status, ethnicity and marital status, and it included 
participants from most regions in the UK.19 Second, in 
the present study, HRJL does not necessarily correspond 
to permanent job loss due to poor health. Approximately 
39% of the people with HRJL returned to work after some 
time. Nevertheless, studying HRJL, whatever the subse-
quent outcome, is relevant since these workers would 
be vulnerable for a period of time after they stopped 
working (temporarily) due to health problems, which is 
also known as the ‘off work’ phase in the return to work 
process.38

Another limitation was the use of self-reported data. 
Self-rated health status cannot be said to be a measure 
of the objective health status of a person, but is rather a 
subjective measurement as perceived and reported by that 
person. Despite this, according to van Rijn et al,7 self-per-
ceived health status shows stronger associations with job 
loss when compared with other health measures, such as 
mental health or chronic diseases, and has been shown 
to be a valid measure of health.4–6 39 It is plausible that 
poor self-reported health is a strong indicator for job loss 
because it also reflects a persons’ judgement about the 
incompatibility of their self-perceived health status with 
the demands of their job.40 Certainly, it is important to 
bear in mind that a specific physical health condition for 
example, dominant sided rotator cuff tear will have differ-
ential work impacts upon, for example, a painter/deco-
rator than a desk-based administrator. In contrast, people 
with pronounced physical conditions such as rheumatoid 
arthritis may not report poor self-rated health status. In 
the current study, therefore, it is interesting that questions 
about health status were asked at baseline when all partic-
ipants were in paid work>20 hours/week and everybody 
continued to contribute data until they exited work (for 
health or any other reason) or die. Therefore, our results 
further elucidate the relevance of self-rated health since 
we have been able to compare the risk of HRJL according 
to the information about work status within categories of 
self-perceived health at baseline.

Regarding physical workload, only self-reported 
measurement of physical workload were available in the 
present study. Previous studies have shown that self-re-
ported physical workloads are prone to bias and are less 
reliable than objective measurements for physical work-
load.41 42 However, for large-scale epidemiological studies 
such as this one, objective measurements are not feasible 
and previous studies have shown that self-reported 
measurement of physical workload is a useful method to 
classify individuals into groups with regard to their phys-
ical workload.43

With regard to policy reforms aimed at increasing the 
official retirement age, one should consider whether 
everyone can sustain their work ability at older ages. 
Our study indicates that a vulnerable group exists of 
older workers in poor health, and older workers with 
a physically demanding job. Correspondingly, previous 
studies have demonstrated the role of working condi-
tions contributing to health inequalities among 
employees.44–46 The results of the present study may 
help us to understand how we can enable older workers 
to remain active in paid employment. We suggest 
implementing workplace interventions that include 
monitoring the health of older workers. Moreover, we 
recommend considering adjustment of the work envi-
ronment among the older working population with 
regard to physical workload to maximise the possibility 
to continue working to older ages. Further research is 
needed to confirm whether these suggested interven-
tions could contribute to sustainable employability of 
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the older working population. Furthermore, further 
research is required to study the role of other working 
conditions related to higher managerial, administrative 
and professional occupations, such as poor psychoso-
cial work characteristics at work that may contribute to 
job loss.

In summary, this study among older workers has 
shown that poor health as well as physical workload 
were risk factors for health-related job loss. Having 
a physically demanding job or working in routine/
manual occupations does not moderate the association 
between poor health and health-related job loss. For 
women, we showed that the combination of working 
in higher managerial, administrative and professional 
occupations together with poor health increased the 
risk of health-related job loss. Intervention studies are 
needed to investigate the feasibility of intervening to 
improve health and reduce physical workload among 
the older working population.
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