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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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increased demand for informal care.2 Informal caregivers are usually
unpaid, often a relative and are providing support for activities of
daily living for an individual with a severe disability, chronic illness
or dementia. According to one estimate, one in three Europeans
provide some informal care and 8% provide 11 or more hours of
weekly care.3 Informal care is most often provided by women4 and
by adults in their 50s and 60s.5 Informal care is a significant substi-
tute for formal long-term care, saving governments enormous health
and social care costs. In 2015, Carers UK estimated that the eco-
nomic value of the contribution made by carers in the UK was £132
billion per year, almost double its value in 2001.6 However, societal
impacts and costs should be considered holistically. For example, it
is important to understand the costs to national economic product-
ivity if reduction in health and social care costs is achieved at the
expense of compromising the quality or quantity of work of indi-
viduals providing informal care. In particular, it is important to
understand the extent to which the burden of caregiving is affecting
those already subject to inequalities of health and wealth, particu-
larly if the caring burden prevents them attaining their own maximal
productivity and pension provision. It would be unsustainable for a
society if the older adults who provide informal care experience
short-term or long-term negative effects on their own health so
that they, in turn, require more formal or informal care.

Therefore, we investigated the prevalence of caregiving and the
relationship between caring and maintaining paid work, self-
reported health and objective health information in the Health
and Employment After Fifty (HEAF) study.

Methods

Participants

The HEAF study was set up to follow the health, work and retire-
ment experiences of a large population-based cohort of older adults;
the study has been described in detail previously.7 In brief, during
2013–14, postal questionnaires were mailed to 39 359 adults born
between 1948 and 1962 (age at recruitment 50–64 years) from 24
English general practices contributing data to a primary care re-
search database, the Clinical Practice Research Datalink (CPRD).
The practices were all over England and all deciles of social depriv-
ation. Ethical approval was obtained from the National Health
Service (NHS) Research Ethics Committee North West-Liverpool
East (ref: 12/NW/0500).

The baseline questionnaire elicited information about: demo-
graphic factors including educational attainment; marital status; an-
thropometry and lifestyle factors (ever and current smoking and
alcohol consumption).

Informal caregiving

Caregiving responsibilities were elicited from: ‘In an average week,
roughly how many hours would you spend giving personal care to
someone in your home or family?’ Responses were used to identify
participants with ‘any’ vs. ‘no’ caring responsibilities. Additionally,
in line with other studies, we defined people who were caregiving for
20 h/week or more as having ‘high-intensity’ caring responsibilities.8

Self-reported health

Standardized self-report tools collected information on: current self-
reported health; musculoskeletal pain lasting�1 month in the past year
in the upper limbs, lower limbs and/or neck/spine and depression
[assessed by the Centre for Epidemiologic Studies Depression scale
(CES-D) with participants scoring �16 considered ‘depressed’].

Primary care diagnoses

The information extracted from consenting HEAF participants’
CPRD records included: number of consultations in the past

12 months; any previous diagnosis of COPD, diabetes mellitus,
hypertension or cardiac conditions and a diagnosis of a regional
musculoskeletal pain condition and/or diagnosis of or treatment
for a common mental health condition in the preceding 12 months.

Work factors

Participants reported their employment status and current or most
recent occupation (used to derive social class using the Standard
Occupational Classification 2010). Current workers provided infor-
mation about: their weekly working hours (�20 and >20); shift
working (often vs. sometimes/rarely/never); how often they lay
awake worrying about work (often vs. sometimes/rarely/never)
and job satisfaction (dissatisfied vs. not).

Statistical analyses

Analyses were carried out separately for men and women, and for
people currently in paid work as opposed to those not currently
working (unemployed or retired). Summary statistics were used to
describe caring responsibilities by socio-demographic and lifestyle
characteristics. Logistic regression was used to examine socio-
demographic and lifestyle characteristics, work-related factors and
health variables, as risk factors for caring for �20 h/week (vs. no
caring), with results expressed as odds ratios (ORs) and 95% con-
fidence intervals (CIs). To identify which confounders to adjust for,
we firstly retained variables significantly associated with the out-
come in univariate analysis. When models were mutually adjusted
for social class and educational qualification, social class was the
dominant socio-economic factor associated with intensive caring
and was retained in subsequent models. Additionally, BMI and
smoking were no longer significant when added to the multivariate
model. Therefore, all subsequent analyses were adjusted for age and
social class. Missing data were assumed to be missing at random.
Analyses were conducted using Stata (version 15.0).

Results

In total, 39 359 postal questionnaires were sent, yielding 8134
(20.7%) responses including 3698 men and 4436 women (mean
age 58.7 years, SD 4.4). In total, 67.7% were in paid employment,
25.5% were ‘retired’, 6.8% ‘unemployed’, with 11.2% of those not
working having stopped because of their health. CPRD data were
successfully accessed for 7560 (92.9%) participants. A description of
participant characteristics by sex and caring responsibilities is pro-
vided in Supplementary table S1.

Table 1 describes informal caregiving among HEAF participants by
gender, socio-demographic and lifestyle characteristics. In all, 1153
women (26%) and 644 men (17%) were caregiving for �1 h per
week. Caregiving was most common amongst those aged 55–59 years
(19.2% of men and 28.4% of women) providing a median of 4.0 and
6.0 h/week for men and women, respectively. The estimated total
amount of care given by HEAF participants was 20 456 h/week.

Table 1 also shows the age- and sex-specific prevalence of those
providing high-intensity care (�20 h/week). In total, 93 men and 199
women were providing high-intensity care with most care provided by
men aged 55–59 years (17.8%) and women aged 60–64 years (20.1%).
High-intensity carers vs. those not caring were disadvantaged (by social
class or educational level) and were more likely obese and ever/current
smokers. Mutual adjustment made little difference to the estimated
ORs but suggested that social class (routine and manual vs. higher
managerial occupations in both men and women and also intermediate
occupations in men) was the factor most strongly associated with in-
tensive caregiving responsibilities.

Table 2 describes the sex-specific employment status of those
providing high-intensity care. Even after adjustment for age and
social class, high-intensity caring vs. not caring was 4–5-fold more
likely amongst unemployed people and 2–3-fold more likely among

800 European Journal of Public Health

D
ow

nloaded from
 https://academ

ic.oup.com
/eurpub/article/30/4/799/5851091 by Southam

pton O
ceanography C

entre N
ational O

ceanographic Library user on 01 O
ctober 2020

https://academic.oup.com/eurpub/article-lookup/doi/10.1093/eurpub/ckaa078#supplementary-data


T
a

b
le

1
C

a
ri

n
g

,
b

y
se

x,
so

ci
o

-d
e

m
o

g
ra

p
h

ic
a

n
d

li
fe

st
yl

e
ch

a
ra

ct
e

ri
st

ic
s

M
e

n
W

o
m

e
n

A
m

o
n

g
th

o
se

w
h

o
a

re
ca

ri
n

g
A

m
o

n
g

th
o

se
w

h
o

a
re

ca
ri

n
g

N
(%

)

ca
ri

n
g

H
o

u
rs

/w
e

e
k

,

m
e

d
ia

n
(I

Q
R

)

N
(%

)
ca

ri
n

g

�
2

0
h

O
R

(9
5

%
C

I)

(�
2

0
v

s.

n
o

ca
ri

n
g

)a

O
R

(9
5

%
C

I)

(�
2

0
v

s.

n
o

ca
ri

n
g

)b

N
(%

)

ca
ri

n
g

H
o

u
rs

/w
e

e
k

,

m
e

d
ia

n
(I

Q
R

)

N
(%

)
ca

ri
n

g

�
2

0
h

O
R

(9
5

%
C

I)

(�
2

0
v

s.

n
o

ca
ri

n
g

)a

O
R

(9
5

%
C

I)

(�
2

0
v

s.

n
o

ca
ri

n
g

)b

A
g

e
cl

a
ss

5
0

–5
4

1
5

2
(1

6
.0

)
4

.0
(2

.0
–1

0
.0

)
2

1
(1

3
.8

)
R

e
f

R
e

f
2

8
8

(2
4

.8
)

6
.0

(3
.0

–1
2

.0
)

4
4

(1
5

.3
)

R
e

f
R

e
f

5
5

–5
9

2
2

5
(1

9
.2

)
4

.0
(2

.0
–1

0
.0

)
4

0
(1

7
.8

)
1

.6
(0

.9
–2

.7
)

1
.5

(0
.9

–2
.7

)
3

9
8

(2
8

.4
)

6
.0

(3
.0

–1
2

.0
)

6
1

(1
5

.3
)

1
.2

(0
.8

–1
.8

)
1

.2
(0

.8
–1

.8
)

6
0

–6
4

2
6

7
(1

7
.0

)
5

.0
(2

.0
–1

0
.0

)
3

2
(1

2
.0

)
0

.9
(0

.5
–1

.6
)

0
.9

(0
.5

–1
.6

)
4

6
7

(2
5

.0
)

8
.0

(4
.0

–1
5

.0
)

9
4

(2
0

.1
)

1
.3

(0
.9

–1
.9

)
1

.3
(0

.9
–1

.9
)

So
ci

a
l

cl
a

ss

H
ig

h
e

r
m

a
n

a
g

e
ri

a
l

2
5

2
(1

6
.4

)
4

.0
(2

.0
–8

.0
)

2
0

(7
.9

)
R

e
f

R
e

f
4

4
9

(2
6

.2
)

6
.0

(3
.0

–1
0

.0
)

5
6

(1
2

.5
)

R
e

f
R

e
f

In
te

rm
e

d
ia

te
o

cc
u

p
a

ti
o

n
s

1
5

7
(1

9
.5

)
5

.0
(2

.0
–1

0
.0

)
2

4
(1

5
.3

)
2

.4
(1

.3
–4

.3
)

2
.2

(1
.2

–4
.1

)
3

9
5

(2
7

.5
)

7
.0

(3
.0

–1
4

.0
)

6
2

(1
5

.7
)

1
.3

(0
.9

–1
.9

)
1

.3
(0

.9
–1

.9
)

R
o

u
ti

n
e

a
n

d
m

a
n

u
a

l

o
cc

u
p

a
ti

o
n

s

2
2

2
(1

7
.2

)
5

.0
(2

.0
–1

5
.0

)
4

6
(2

0
.7

)
2

.8
(1

.6
–4

.7
)

2
.6

(1
.5

–4
.4

)
3

0
1

(2
4

.5
)

1
0

.0
(4

.0
–2

0
.0

)
7

7
(2

5
.6

)
1

.9
(1

.3
–2

.7
)

1
.8

(1
.3

–2
.6

)

E
d

u
ca

ti
o

n
a

l
le

ve
l

N
o

q
u

a
li
fi

ca
ti

o
n

/s
ch

o
o

l
1

8
0

(1
5

.4
)

5
.0

(2
.0

–1
2

.0
)

3
4

(1
8

.9
)

2
.2

(1
.2

–4
.0

)
4

1
2

(2
3

.6
)

8
.0

(4
.0

–1
5

.0
)

8
9

(2
1

.6
)

1
.6

(1
.1

–2
.2

)

V
o

ca
ti

o
n

a
l

tr
a

in
in

g

ce
rt

if
ic

a
te

2
2

6
(1

8
.9

)
5

.0
(2

.0
–1

2
.0

)
4

2
(1

8
.6

)
2

.8
(1

.6
–4

.9
)

3
5

6
(2

8
.5

)
7

.0
(4

.0
–1

4
.0

)
6

5
(1

8
.3

)
1

.7
(1

.2
–2

.5
)

U
n

iv
e

rs
it

y
d

e
g

re
e

/h
ig

h
e

r
2

3
8

(1
7

.9
)

4
.0

(2
.0

–8
.0

)
1

7
(7

.1
)

R
e

f
3

8
5

(2
6

.8
)

5
.0

(2
.0

–1
0

.0
)

4
5

(1
1

.7
)

R
e

f

M
a

ri
ta

l
st

a
tu

s

Si
n

g
le

/w
id

o
w

e
d

/d
iv

o
rc

e
d

1
5

6
(1

6
.1

)
6

.0
(3

.0
–1

2
.0

)
3

1
(1

9
.9

)
R

e
f

3
2

0
(2

3
.0

)
7

.0
(3

.0
–1

4
.0

)
5

6
(1

7
.5

)
R

e
f

M
a

rr
ie

d
/c

iv
il

p
a

rt
n

e
rs

h
ip

4
8

7
(1

7
.9

)
4

.0
(2

.0
–1

0
.0

)
6

2
(1

2
.7

)
0

.7
(0

.5
–1

.1
)

8
1

9
(2

7
.3

)
7

.0
(3

.0
–1

4
.0

)
1

4
2

(1
7

.3
)

1
.2

(0
.9

–1
.7

)

Sm
o

k
in

g

N
e

ve
r

3
2

3
(1

7
.9

)
4

.0
(2

.0
–1

0
.0

)
3

5
(1

0
.8

)
R

e
f

R
e

f
6

5
1

(2
6

.1
)

7
.0

(3
.0

–1
2

.0
)

1
0

0
(1

5
.4

)
R

e
f

R
e

f

E
x/

cu
rr

e
n

t
3

1
8

(1
7

.1
)

5
.0

(2
.0

–1
0

.0
)

5
8

(1
8

.2
)

1
.6

(1
.0

–2
.5

)
1

.4
(0

.9
–2

.2
)

4
8

6
(2

5
.7

)
7

.0
(3

.0
–1

4
.0

)
9

7
(2

0
.0

)
1

.3
(0

.9
–1

.7
)

1
.2

(0
.9

–1
.6

)

B
M

I

<
2

5
(u

n
d

e
rw

e
ig

h
t/

n
o

rm
a

l)
1

9
4

(1
8

.5
)

4
.0

(2
.0

–1
0

.0
)

2
2

(1
1

.3
)

R
e

f
R

e
f

4
7

3
(2

6
.2

)
6

.0
(3

.0
–1

2
.0

)
6

7
(1

4
.2

)
R

e
f

R
e

f

�
2

5
(o

ve
rw

e
ig

h
t/

o
b

e
se

)
4

4
0

(1
7

.2
)

5
.0

(2
.0

–1
0

.0
)

7
0

(1
5

.9
)

1
.3

(0
.8

–2
.1

)
1

.2
(0

.7
–1

.9
)

6
4

2
(2

5
.8

)
8

.0
(4

.0
–1

4
.0

)
1

2
6

(1
9

.6
)

1
.4

(1
.0

–1
.8

)
1

.3
(0

.9
–1

.8
)

O
R

(9
5

%
C

I)
,

o
d

d
s

ra
ti

o
a

n
d

9
5

%
co

n
fi

d
e

n
ce

in
te

rv
a

l;
N

(%
),

n
u

m
b

e
r

a
n

d
p

e
rc

e
n

ta
g

e
;

IQ
R

,
in

te
r-

q
u

a
rt

il
e

ra
n

g
e

;
B

M
I,

b
o

d
y

m
a

ss
in

d
e

x.
a

:
U

n
a

d
ju

st
e

d
.

b
:

M
u

tu
a

ll
y

a
d

ju
st

e
d

fo
r

a
g

e
,

so
ci

a
l

cl
a

ss
,

sm
o

k
in

g
a

n
d

B
M

I.

Relationships between informal caregiving, health and work 801
D

ow
nloaded from

 https://academ
ic.oup.com

/eurpub/article/30/4/799/5851091 by Southam
pton O

ceanography C
entre N

ational O
ceanographic Library user on 01 O

ctober 2020



retired respondents. Subsequent analyses considered non-workers
and workers separately.

Table 3 summarizes the health of non-working (unemployed/
retired) HEAF participants by level of caring responsibilities and
gender. Men (n¼ 52) and women (n¼ 109) in the high-intensity
caring group compared with those with no caring responsibilities
were more likely to have elevated CES-D depression scores (adjusted
OR 2.0 and 1.5, respectively). Intense caring was associated with a
higher prevalence of sleep problems in men and musculoskeletal
pain in women. Case numbers for many specific CPRD diagnoses
were low once cross-classified by employment, gender and caring
status. However, the prevalence of COPD was notably higher among
men with intense caring responsibilities as compared with those
without (adjusted OR 3.6, 95% CI 1.5–8.8), and common mental
health problems, diabetes and regional pain were also more preva-
lent. No clear associations were observed among women.

Table 4 describes the employment characteristics and health of
working (employed or self-employed) HEAF participants, by level of
caring responsibilities and gender (41 men and 90 women with
high-intensity caring). Men and women providing high-intensity
care were more likely to be working part-time or shifts than non-
carers. Women with heavy caring responsibilities were also more
likely to lie awake worrying about work.

Self-reported musculoskeletal pain, poor/fair self-rated health, de-
pression and sleep problems were markedly more common among
working women with intense, as opposed to no, caring responsibil-
ities. A high CES-D depression score was also more common among
working men with intense, as opposed to no, caring responsibilities
but adjustment for social class and age attenuated this association.
Supplementary figure S1 displays the prevalence of self-reported
health items by gender, working and carer status. As per table 3,
case numbers for most CPRD diagnoses were rather low once cross-
classified by gender and caring among workers. However, a diagno-
sis of regional pain, or a common mental health condition, was
much more likely among working women with intense caring
responsibilities compared with those without. As with non-
workers, the prevalence of COPD was higher amongst those with
high-intensity caring responsibilities when compared with those
without.

Discussion

We found that 26% of women and 17% of men aged 50–64 years in
the HEAF cohort are providing informal care, while 4.5 and 2.5%,
respectively, are providing care for �20 h/week. The burden is great-
est among those from socio-economically disadvantaged back-
grounds (in routine/manual or intermediate occupations).
Caregivers were more likely to be unemployed or retired, and
amongst those working, were less likely to be working full-time
and more likely to work shifts. Caregiving for �20 h/week was asso-
ciated with self-reported morbidity in both men and women, par-
ticularly amongst working women who reported poorer general
health and more depression, musculoskeletal pain and sleep prob-
lems than women without caregiving responsibilities. Analysis of
objective health information from primary care records showed
that caregiving for �20 h/week was associated with a higher preva-
lence of COPD in men and a higher prevalence of common mental
health conditions or regional pain in the past year in working
women.

Other UK-based researchers have reported that caregiving for
�20 h/week impacted employment and that employment status
affected willingness to care.8–10 In the EXTEND study, the combin-
ation of work and caring responsibilities often resulted in uninten-
tional part-time work, involuntary early retirement and financial
insecurity.11 It is possible that people with caring responsibilities
opt for more routine occupations or choose patterns of shift work
to enable them to deliver care or alternatively that people with theT
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worst health opt to reduce their work engagement and then, when a
family member needs care, have no choice but to provide this them-
selves. As such, our findings are consistent with a scenario whereby
the socio-economically advantaged HEAF participants with higher
managerial occupations are in a position to pay for private care for
their family members, whereas those in less optimal circumstances
have no choice but to deliver the care themselves. An additional
explanation may be that social inequalities in health12 mean that
the family members of socio-economically advantaged HEAF par-
ticipants are in generally better health, with lower care needs, than
the families of socially disadvantaged HEAF participants.

That caregiving has health impacts have been reported before. In
particular, a high prevalence of psychological distress, depression
and anxiety amongst caregivers has been found in a number of other

studies.13–15 Physical health impacts have been less frequently
studied. Where they have, researchers have either focussed on only
one health outcome16 or have considered health care use17 or
physiological measures18 as indicators for physical health19,20 or
have relied on self-reported diagnoses without objective health in-
formation. Studies in Brazil15 and Australia,21 for example, asked
participants to self-report diagnoses ‘made by a physician’ or con-
ditions that ‘a doctor had ever told them they have or were currently
receiving treatment or medication for’. Other researchers have col-
lected health information by asking participants to check a list
including a number of conditions.22 Whilst these studies consistent-
ly suggest a higher burden of physical ill-health in caregivers, an
earlier meta-analysis of 23 studies found that stronger relationships
occurred with elevated levels of stress hormones, attenuation of

Table 3 Health profile of non-workers, by intensity of caring responsibilities

Men Women

Total No caring 1–19 h �20 h Total No caring 1–19 h �20 h

Any MS pain, N (%) 302 (30.1) 250 (30.8) 34 (24.3) 18 (34.6) 526 (33.0) 386 (33.4) 91 (27.6) 49 (45.0)

Unadjusted OR (95% CI) Ref 0.7 (0.5–1.1) 1.2 (0.7–2.2) Ref 0.8 (0.6–1.0) 1.6 (1.1–2.4)

Adjusted for social class and

age, OR (95% CI)

Ref 0.8 (0.5–1.2) 0.9 (0.5–1.7) Ref 0.8 (0.6–1.1) 1.5 (1.0–2.3)

Poor/fair SRH, N (%) 368 (37.1) 304 (37.9) 39 (28.5) 25 (48.1) 480 (30.6) 370 (32.4) 72 (22.3) 38 (35.9)

Unadjusted OR (95% CI) Ref 0.7 (0.4–1.0) 1.5 (0.9–2.7) Ref 0.6 (0.4–0.8) 1.2 (0.8–1.8)

Adjusted for social class and

age, OR (95% CI)

Ref 0.7 (0.5–1.1) 1.3 (0.7–2.3) Ref 0.6 (0.5–0.9) 1.1 (0.7–1.7)

CESD score �16, N (%) 274 (27.6) 220 (27.5) 29 (20.6) 25 (49.0) 434 (27.5) 317 (27.8) 77 (23.4) 40 (37.0)

Unadjusted OR (95% CI) Ref 0.7 (0.4–1.1) 2.5 (1.4–4.5) Ref 0.8 (0.6–1.1) 1.5 (1.0–2.3)

Adjusted for social class and

age, OR (95% CI)

Ref 0.8 (0.5–1.2) 2.0 (1.1–3.8) Ref 0.9 (0.6–1.2) 1.5 (1.0–2.3)

Sleep problems 200 (19.8) 167 (2.4) 14 (9.9) 19 (36.5) 363 (22.6) 260 (22.3) 78 (23.5) 25 (22.9)

Unadjusted OR (95% CI) Ref 0.4 (0.2–0.8) 2.2 (1.2–4.0) Ref 1.1 (0.8–1.4) 1.0 (0.6–1.7)

Adjusted for social class and

age, OR (95% CI)

Ref 0.5 (0.3–0.9) 2.0 (1.1–3.8) Ref 1.1 (0.8–1.5) 1.0 (0.6–1.5)

Health from CPRD

Consultations in the year

before baseline,

median(IQR)

6.0 (2.0,12.0) 6.0 (2.0,12.0) 4.0 (1.0–9.0) 8.0 (3.0–14.5) 5.0 (2.0–10.0) 5.0 (2.0–10.0) 4.0 (1.0–9.0) 5.0 (2.0–9.0)

Common mental health

diagnosis OR mood dis

order prescription—12

months before

181 (19.3) 149 (19.6) 20 (15.4) 12 (25.0) 376 (25.4) 279 (26.1) 70 (22.5) 27 (27.3)

Unadjusted OR (95% CI) Ref 0.7 (0.4–1.2) 1.4 (0.7–2.7) Ref 0.8 (0.6–1.1) 1.1 (0.7–1.7)

Adjusted for social class

and age, OR (95% CI)

Ref 0.8 (0.5–1.4) 1.2 (0.6–2.5) Ref 0.9 (0.6–1.2) 0.9 (0.6–1.5)

Hypertension—ever before 316 (33.7) 264 (34.7) 39 (30.0) 13 (27.1) 395 (26.7) 290 (27.1) 77 (24.8) 28 (28.3)

Unadjusted OR (95% CI) Ref 0.8 (0.5–1.2) 0.7 (0.4–1.3) Ref 0.9 (0.7–1.2) 1.1 (0.7–1.7)

Adjusted for social class

and age, OR (95% CI)

Ref 0.8 (0.5–1.2) 0.7 (0.3–1.3) Ref 0.9 (0.7–1.2) 1.1 (0.7–1.7)

Diabetes—ever before 151 (16.1) 123 (16.2) 17 (13.1) 11 (22.9) 146 (9.9) 109 (10.2) 31 (10.0) 6 (6.1)

Unadjusted OR (95% CI) Ref 0.8 (0.5–1.3) 1.5 (0.8–3.1) Ref 1.0 (0.6–1.5) 0.6 (0.2–1.3)

Adjusted for social class

and age, OR (95% CI)

Ref 0.7 (0.4–1.3) 1.4 (0.7–2.9) Ref 1.1 (0.7–1.6) 0.5 (0.2–1.3)

Diagnosis COPD—ever

before

49 (5.2) 36 (4.7) 6 (4.6) 7 (14.6) 57 (3.9) 44 (4.1) 7 (2.3) 6 (6.1)

Unadjusted OR (95% CI) Ref 1.0 (0.4–2.4) 3.4 (1.4–8.2) Ref 0.5 (0.2–1.2) 1.5 (0.6–3.6)

Adjusted for social class

and age, OR (95% CI)

Ref 1.1 (0.4–2.7) 3.6 (1.5–8.8) Ref 0.6 (0.3–1.4) 1.6 (0.6–3.8)

Cardiac conditions—ever

before

127 (13.5) 109 (14.3) 15 (11.5) 3 (6.3) 107 (7.2) 87 (8.1) 16 (5.1) 4 (4.0)

Unadjusted OR (95% CI) Ref 0.8 (0.4–1.4) 0.4 (0.1–1.3) Ref 0.6 (0.4–1.1) 0.5 (0.2–1.3)

Adjusted for social class

and age, OR (95% CI)

Ref 0.7 (0.4–1.4) 0.4 (0.1–1.3) Ref 0.7 (0.4–1.2) 0.5 (0.2–1.4)

Regional pain—12 months

before

177 (18.9) 148 (19.5) 17 (13.1) 12 (25.0) 328 (22.2) 237 (22.2) 67 (21.5) 24 (24.2)

Unadjusted OR (95% CI) Ref 0.6 (0.4–1.1) 1.4 (0.7–2.7) Ref 1.0 (0.7–1.3) 1.1 (0.7–1.8)

Adjusted for social class

and age, OR (95% CI)

Ref 0.6 (0.3–1.0) 1.1 (0.5–2.2) Ref 1.0 (0.7–1.4) 1.0 (0.6–1.7)

Ref, reference category; MS, musculoskeletal; SRH, self-rated health; CES-D, Centre for Epidemiologic Studies Depression Scale; CPRD,
Clinical Practice Research Datalink; COPD, chronic obstructive pulmonary disease; OR (95% CI), odds ratio and 95% confidence interval;
N (%), number and percentage.
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Table 4 Health and work profile of workers, by intensity of caring responsibilities

Men Women

Total No caring 1–19 h �20 h Total No caring 1–19 h �20 h

Work characteristics

PT, N (%) 217 (8.1) 165 (7.4) 46 (11.2) 6 (14.6) 602 (21.3) 422 (19.9) 151 (24.3) 29 (32.2)

Unadjusted OR (95% CI) Ref 1.6 (1.1–2.2) 2.2 (0.9–5.2) Ref 1.3 (1.0–1.6) 1.9 (1.2–3.0)

Adjusted for social class

and age, OR (95% CI)

Ref 1.6 (1.1–2.3) 3.4 (1.4–8.6) Ref 1.4 (1.1–1.7) 1.7 (1.1–2.8)

Often shift work, N (%) 422 (16.2) 339 (15.6) 70 (17.5) 13 (32.5) 421 (15.1) 312 (15.0) 90 (14.7) 19 (22.1)

Unadjusted OR (95% CI) Ref 1.2 (0.9–1.5) 2.6 (1.3–5.1) Ref 1.0 (0.8–1.3) 1.6 (1.0–2.7)

Adjusted for social class

and age, OR (95% CI)

Ref 1.2 (0.9–1.6) 1.9 (1.0–3.9) Ref 1.0 (0.8–1.3) 1.6 (0.9–2.7)

Often lying awake

worrying about work, N (%)

288 (10.9) 228 (10.4) 54 (13.5) 6 (15.0) 417 (14.9) 281 (13.4) 112 (18.1) 24 (27.3)

Unadjusted OR (95% CI) Ref 1.3 (1.0–1.8) 1.5 (0.6–3.7) Ref 1.4 (1.1–1.8) 2.4 (1.5–3.9)

Adjusted for social class

and age, OR (95% CI)

Ref 1.3 (1.0–1.8) 1.5 (0.6–3.7) Ref 1.4 (1.1–1.8) 2.9 (1.8–4.8)

Job dissatisfaction, N (%) 198 (7.5) 159 (7.2) 36 (9.0) 3 (7.7) 170 (6.1) 121 (5.8) 44 (7.1) 5 (5.7)

Unadjusted OR (95% CI) Ref 1.3 (0.9–1.8) 1.1 (0.3–3.5) Ref 1.3 (0.9–1.8) 1.0 (0.4–2.5)

Adjusted for social class

and age, OR (95% CI)

Ref 1.3 (0.9–1.9) 0.9 (0.3–2.9) Ref 1.2 (0.9–1.8) 1.0 (0.4–2.6)

Health status

Any MS pain, N (%) 605 (22.7) 492 (22.2) 101 (24.9) 12 (29.3) 709 (25.2) 511 (24.3) 161 (25.9) 37 (42.1)

Unadjusted OR (95% CI) Ref 1.2 (0.9–1.5) 1.4 (0.7–2.9) Ref 1.1 (0.9–1.3) 2.3 (1.5–3.5)

Adjusted for social class

and age, OR (95% CI)

Ref 1.2 (0.9–1.5) 1.3 (0.6–2.5) Ref 1.1 (0.9–1.4) 2.0 (1.3–3.2)

Poor/fair SRH, N (%) 489 (18.4) 397 (18.0) 83 (20.3) 9 (22.0) 497 (17.9) 355 (17.1) 115 (18.7) 27 (30.7)

Unadjusted OR (95% CI) Ref 1.2 (0.9–1.5) 1.3 (0.6–2.7) Ref 1.1 (0.9–1.4) 2.1 (1.3–3.4)

Adjusted for social class and

age, OR (95% CI)

Ref 1.2 (0.9–1.5) 1.2 (0.6–2.5) Ref 1.1 (0.9–1.4) 1.9 (1.2–3.0)

CESD score �16, N (%) 538 (20.2) 430 (19.4) 95 (23.3) 13 (32.5) 774 (27.5) 556 (26.4) 177 (28.7) 41 (46.1)

Unadjusted OR (95% CI) Ref 1.3 (1.0–1.6) 2.0 (1.0–3.9) Ref 1.1 (0.9–1.4) 2.4 (1.6–3.7)

Adjusted for social class

and age, OR (95% CI)

Ref 1.3 (1.0–1.6) 1.8 (0.9–3.6) Ref 1.1 (0.9–1.4) 2.2 (1.4–3.4)

Sleep problems, N (%) 344 (12.8) 271 (12.1) 65 (15.9) 8 (19.5) 609 (21.5) 437 (20.6) 137 (22.0) 35 (38.9)

Unadjusted OR (95% CI) Ref 1.4 (1.0–1.8) 1.8 (0.8–3.8) Ref 1.1 (0.9–1.4) 2.4 (1.6–3.8)

Adjusted for social class

and age, OR (95% CI)

Ref 1.3 (1.0–1.8) 1.5 (0.7–3.3) Ref 1.1 (0.9–1.4) 2.3 (1.5–3.6)

Health from CPRD

Consultations in the year be-

fore baseline, median(IQR)

4.0 (1.0,8.0) 4.0 (1.0,8.0) 3.0 (1.0–7.0) 2.5 (1.0–5.0) 3.0 (1.0–7.0) 3.0 (1.0–7.0) 3.5 (1.0–7.0) 5.0 (2.5–9.0)

Common mental health diag-

nosis OR mood disorder -

prescription—12 month

before

248 (9.9) 203 (9.7) 41 (10.8) 4 (10.5) 545 (20.8) 402 (20.6) 114 (19.5) 29 (34.5)

Unadjusted OR (95% CI) Ref 1.1 (0.8–1.6) 1.1 (0.4–3.1) Ref 0.9 (0.7–1.2) 2.0 (1.3–3.2)

Adjusted for social class

and age, OR (95% CI)

Ref 1.2 (0.8–1.7) 1.1 (0.4–3.1) Ref 0.9 (0.7–1.2) 2.0 (1.2–3.1)

Hypertension—ever before 600 (23.8) 504 (24.0) 88 (23.1) 8 (21.1) 438 (16.7) 332 (17.0) 90 (15.4) 16 (19.1)

Unadjusted OR (95% CI) Ref 1.0 (0.7–1.2) 0.8 (0.4–1.9) Ref 0.9 (0.7–1.1) 1.2 (0.7–2.0)

Adjusted for social class and

age, OR (95% CI)

Ref 0.9 (0.7–1.2) 1.0 (0.4–2.2) Ref 0.9 (0.7–1.1) 1.1 (0.6–1.9)

Diabetes—ever before 254 (10.1) 214 (10.2) 38 (10.0) 2 (5.3) 161 (6.1) 130 (6.7) 26 (4.4) 5 (6.0)

Unadjusted OR (95% CI) Ref 1.0 (0.7–1.4) 0.5 (0.1–2.0) Ref 0.7 (0.4–1.0) 0.9 (0.4–2.2)

Adjusted for social class

and age, OR (95% CI)

Ref 1.0 (0.7–1.4) 0.5 (0.1–2.2) Ref 0.6 (0.4–1.0) 0.9 (0.3–2.2)

Diagnosis COPD—ever before 63 (2.5) 47 (2.2) 13 (3.4) 3 (7.9) 44 (1.7) 33 (1.7) 10 (1.7) 1 (1.2)

Unadjusted OR (95% CI) Ref 1.5 (0.8–2.9) 3.7 (1.1–12.6) Ref 1.0 (0.5–2.1) 0.7 (0.1–5.2)

Adjusted for social class

and age, OR (95% CI)

Ref 1.6 (0.9–3.1) 4.5 (1.3–15.8) Ref 1.1 (0.5–2.2) 0.6 (0.1–4.8)

Cardiac conditions—ever

before

205 (8.1) 172 (8.2) 31 (8.1) 2 (5.3) 63 (2.4) 47 (2.4) 14 (2.4) 2 (2.4)

Unadjusted OR (95% CI) Ref 1.0 (0.7–1.5) 0.6 (0.1–2.6) Ref 1.0 (0.5–1.8) 1.0 (0.2–4.1)

Adjusted for social class

and age, OR (95% CI)

Ref 1.0 (0.7–1.5) 0.7 (0.2–2.9) Ref 1.0 (0.5–1.8) 0.9 (0.2–3.9)

Regional pain—12 months

before

413 (16.4) 332 (15.8) 78 (20.5) 3 (7.9) 517 (19.7) 385 (19.7) 105 (17.9) 27 (32.1)

Unadjusted OR (95% CI) Ref 1.4 (1.0–1.8) 0.5 (0.1–1.5) Ref 0.9 (0.7–1.1) 1.9 (1.2–3.1)

Adjusted for social class

and age, OR (95% CI)

Ref 1.4 (1.0–1.8) 0.5 (0.1–1.5) Ref 0.9 (0.7–1.2) 1.8 (1.1–2.9)

PT, part time; Ref, reference category; MS, musculoskeletal; SRH, self-rated health; CES-D, Centre for Epidemiologic Studies Depression
Scale; CPRD, Clinical Practice Research Datalink; COPD, chronic obstructive pulmonary disease; OR (95% CI), odds ratio and 95% confidence
interval; N (%), number and percentage.
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numbers of antibodies and poorer global reported health than with
other objective disease.20 For some types of health conditions (e.g.
asthma and arthritis), self-reported diagnoses have low validity.
Therefore, it is a particular strength of the current study that ob-
jective health diagnoses were available. In our study, and in contrast
with some others, high-intensity caring was not consistently associ-
ated with a diagnosis of hypertension, cardiac disease or diabetes
mellitus; this may be partly due to low numbers of these diagnoses
once the sample was stratified by gender and employment status.
However, we found that a diagnosis of COPD was more common
among high-intensity male caregivers, irrespective of employment
status. To our knowledge no directly comparable data are available,
but Stacey et al. collected self-reported information amalgamating
‘asthma or COPD’ and found an increased prevalence in care-
givers.21 COPD is a common condition which is largely smoking-
related.23 It is therefore not surprising that high-intensity caring was
also associated with ever/current smoking in men in our unadjusted
analyses, a finding consistent with previously published re-
search.15,21 Although this finding requires replication in longitudinal
studies, the association with COPD is potentially important as
COPD is the fourth leading cause of death worldwide and causes
substantial burden, notably on caregivers.24

Consistent with previous studies, we found that self-reported ill-
health is more common among caregivers, particularly high-
intensity caregivers. Poor/fair self-rated health, high CES-D depres-
sion scores, pain and sleep disturbance all tended to be more com-
mon in both men and women in this group, but especially in those
women also working. Comparing self-reported ill-health with the
objective diagnoses, we generally found that the associations be-
tween caregiving and ill-health were somewhat weaker for the ob-
jective diagnoses. However, among working women, high-intensity
care-giving was associated with poorer mental health, and with pain,
irrespective of the method of ascertainment. It is possible that some
of the more contrasting self-reported results arose due to reporting
bias if, for example, individuals providing care are more likely to
self-report symptoms than non-caregivers, although there is no rea-
son to think that likely and the questions about caring were not
prominent in our questionnaire which covered all aspects of health
and work. Alternative explanations are possible. First, our results for
self-reported health may reflect a high burden of symptoms in care-
givers not troublesome enough to seek health care. Second, care-
givers may find it difficult to devote time to their own health care,
including making appointments or seeking treatment. This hypoth-
esis was investigated in one Australian study25 which unfortunately
had a low response rate (24%) and relied on recall but found that
carers with chronic disease spent more time managing their own
health care than non-caregivers with chronic disease but that the
carers with chronic disease also spent more time caring for others
than on caring for themselves. Our results add to a growing body of
evidence that high-intensity caregivers are more likely than non-
caregivers to experience troublesome ill-health. We suggest that cu-
mulatively, this will create increasing difficulties in coping with
caring and also with remaining in employment. Sleep disturbance
for example, has been found in other studies and been shown to be
associated with reduced quality of life26 and carer fatigue.27 The
additional fatigue and burden of caregiving may compromise both
the health of the caregiver and the safety and wellbeing of the person
for whom care is being provided, perhaps risking the loss of their
independence and the likelihood of institutionalisation.

Our findings need to be considered alongside the strengths and
limitations of our study. First, these are cross-sectional data so
causal relationships cannot be inferred and the possibility of selec-
tion bias and reverse causality needs to be acknowledged. For ex-
ample, the strain of caregiving might increase the risk of an
unhealthy lifestyle and poorer health behaviours worsening health
or, alternatively, people in poorer health may be more likely to
restrict their paid employment so that they are more available to
take on caring and have not the financial means to pay for care.

Second, although the initial sampling frame was community-based
and comprehensive, the response at baseline was fairly low, meaning
that caution should be used when generalizing these findings.
However, we have previously shown that the sample is reasonably
representative of UK in terms of employment status, ethnicity and
marital status, as well as including participants from most English
regions and all deciles of material affluence or deprivation.7 Third,
HEAF participants self-reported caring responsibilities and esti-
mated the number of hours per week given to caring. Although it
can be difficult for people to estimate accurately exactly how many
hours they do specific activities each week, it is likely that non-
caregivers would be accurate in their responses and that, if any in-
accuracy in estimated hours has occurred, it will be amongst those
providing some care or high-intensity care. Interestingly, histograms
of reported hours of care revealed that the vast majority of caregivers
estimated that they gave considerably <10 h/week, and this group
were clearly different from those at the other end of the distribution
upon whom caring demands amounted to several hours every day
(data not shown). Fourth, our questionnaire did not request infor-
mation about the nature of the care being provided or for whom
care was being given (outside the scope of the HEAF study); if there
are differential impacts of caregiving depending upon, e.g. how
physically demanding it is or emotionally harrowing, then our study
design has not allowed any insight into this. These limitations com-
bined with the relatively low overall number of people with intensive
caregiving responsibilities mean that our results require replication
in other studies.

Finally, the current study benefits from availability of objective
health information from CPRD records. We focussed our analyses
on diagnostic entities which are clear-cut and have been shown to
have good validity, e.g. hypertension, diabetes mellitus and cardio-
vascular disease. For common mental health conditions and regional
musculoskeletal pain, which are very common and can be mild and
fluctuating, the analyses were deliberately restricted to consider only
cases diagnosed or treated within the past 12 months, to make them
as relevant as possible to the current self-reported health and caring
demands.

Our findings have important implications for policy makers as
they suggest that expecting people to work into their seventh decade
will have adverse effects, particularly on those who are most socially
disadvantaged. People may either have to drop out of work before
pension age to take on caring responsibilities or alternatively they
will not be able to care as they will need to stay in work for financial
reasons, such that the burden of care will need to be fulfilled by the
Government. A third scenario is that people will need to try and
both care and work, putting a strain on them and their health so that
they in turn will be future needers of care.

Conclusions

We have shown that the requirement to be an informal carer is
socially patterned and the need to provide intensive caregiving could
affect both health and employment. Our research emphasizes the
need for increased awareness of the personal consequences of such
intensive informal caring and the importance of government level
efforts to address the needs of all carers,28 and in particular the needs
of those who are also in work.

Supplementary data

Supplementary data are available at EURPUB online.
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Key points

• Western populations are ageing, government legislation is
encouraging workers to work to older ages, and increasing
numbers of people are required to work to older ages whilst
also providing informal care.

• Evidence from the HEAF study shows that informal caregiving
is common but the burden is greater on the socio-economic-
ally disadvantaged.

• High-intensity carers vs. non carers were more likely to be
unemployed or retired, and amongst those working and care-
giving, were less likely to be in full-time employment and
more likely to work shifts.

• High-intensity caregivers vs. non-carers reported poorer
health, and primary care records demonstrated that they
also have worse objective health: male caregivers were more
likely to have a diagnosis of COPD and female working care-
givers were more likely to be diagnosed with a common men-
tal health condition or regional pain.

• Current policies to encourage working to older ages could not
only place a disproportionate burden on the socially disadvan-
taged but could also run the risk of transferring the money
saved on later payment of state pensions to increased provi-
sion of social care.
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