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Abstract
Purpose To examine the impact of changes in an older

person’s frailty on the care-related quality of life of their

informal caregiver.
Methods Five research projects in the TOPICS-MDS

database with data of both older person and informal

caregiver at baseline and after 12 months follow-up were
selected. Frailty was measured in five health domains

(functional limitations, psychological well-being, social

functioning, health-related quality of life, self-rated
health). Care-related quality of life was measured with the

Care-Related Quality of Life instrument (CarerQoL-7D),

containing two positive (fulfilment, perceived support) and
five negative dimensions (relational problems, mental

health problems, physical health problems, financial prob-
lems, problems combining informal care with daily

activities).

Results 660 older person/caregiver couples were included.
Older persons were on average 79 (SD 6.9) years of age,

and 61% was female. Caregivers were on average 65 (SD

12.6) years of age, and 68% was female. Results of the
multivariable linear and logistic regression analyses

showed that an increase in older person’s frailty over time

was related to a lower total care-related quality of life of
the caregiver, and to more mental and physical health

problems, and problems with combining informal care with

daily activities at follow-up. A change in the older person’s
psychological well-being was most important for the

caregiver’s care-related quality of life, compared to the

other health domains.
Conclusions Health professionals observing decreasing

psychological well-being of an older person and increasing

hours of informal care provision should be aware of the
considerable problems this may bring to their informal

caregiver, and should tailor interventions to support
informal caregivers according to their specific needs and

problems.

Keywords Informal care ! Frailty ! Caregiver burden !
Quality of life ! Longitudinal study

Introduction

During the next two decades, the percentage of older per-
sons with care needs will increase substantially. For the

Netherlands, it is expected that the number of frail older

persons aged 65 years and older will increase from 700.000
in 2010 to 1 million in 2030. Moreover, the share of people
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with multimorbidity (i.e. the presence of multiple chronic

conditions) is expected to increase by more than 75% [1];
in turn, multimorbidity is associated with increases in care

dependency [2]. Population aging poses an increasing

challenge not only for policy makers and professionals in
the health-care sector, but also for the growing group of

informal caregivers. The provision of informal care poses a

puzzle. On the one hand, informal care has clear advan-
tages for society as a whole, as it is expected to reduce the

use and costs of formal care. On the other hand, the pro-
vision of informal care has also consequences for burden,

quality of life, and health of the informal caregiver.

Many informal caregivers experience their caregiving as
enriching and satisfying, but they may also experience

burden and stress at the same time [3]. The protection of

caregiver quality of life and the prevention of caregiver
burden is crucial, not only for caregivers themselves, but

also to ensure a sufficient supply of informal care within

the health-care system. High caregiver burden and low
quality of life may lead to overburdened caregivers, health

problems, and finally even to caregiver dropouts [4]. This

has consequences for the informal caregiver him- or her-
self, such as increased health-care costs or negative impacts

on labour-force participation [5, 6]. Moreover, health-care

costs also increase because the care provided by informal
caregivers needs to be taken over by others. The present

study addresses the care-related quality of life experienced

by informal caregivers [7, 8], and examines the impact of
changes in the older person’s health problems on the care-

related quality of life of informal caregivers.

The older person’s health problems have been associ-
ated with caregiver’s well-being and caregiver burden

[9, 10]. However, evidence on how the care recipient’s

health problems affect a caregiver’s well-being over time is
inconsistent [11, 12]. On the one hand, an increase in the

care recipient’s health problems has been related to an

increase in caregiver burden and a decrease in caregiver
quality of life over time. For example, an increase in the

severity of functional limitations among dementia patients

has been related to a decrease in caregiver’s psychological
well-being [12], and an increase in the caregiver’s level of

depressive symptoms [13]. These results are in line with

the wear-and-tear hypothesis, which considers caregiving
as a chronic stressor. It proposes that the accumulation of

caregiving demands impairs the resources and well-being

of the caregiver, leading to negative impacts of caregiving
over time [14, 15]. On the other hand, other studies found

no association between a care recipient’s deteriorating

health and caregiver quality of life. This finding is more in
line with the adaptation hypothesis, according to which

caregivers learn to adapt to worsening health conditions of

the care recipient. The negative impact of caregiving is the
highest at the start of caregiving, but levels off or

diminishes over time [15–17]. For example, a study among

informal caregivers of older persons with health problems
found that caregiver burden, measured with the Zarit

Burden Interview, significantly decreased over time [11].

Interestingly, they found that the level of role strain
decreased over time, while the level of personal strain

remained constant. This suggests that while caregiving

itself may remain stressful over time, caregivers may
become more accustomed to their role as caregiver.

Unfortunately, due to a small study population, the
researchers were not able to examine which factors related

to the changes in burden [11]. Other factors, such as

changes in the hours of informal caregiving or available
support need to be taken into account as well, as they may

affect the associations between health problems of the care

recipient and caregiver burden (see, for example [18]).
An explanation for the inconsistent results may be that

studies not always specify different dimensions of care-

giver burden, and focus on the negative outcomes of
informal caregiving. Caregiver burden is a multidimen-

sional concept and encompasses domain-specific (physical,

psychological, financial, social) burdens [19–21]. How-
ever, informal caregivers may also experience beneficial

aspects of caregiving, such as satisfaction or fulfilment

[22]. In the current study, we focus on the care-related
quality of life of informal caregivers, which includes both

the negative and positive consequences of caregiving (i.e.

care-related fulfilment, relational problems with the care
recipient, mental health problems, physical health prob-

lems, problems completing daily activities, financial

problems, and social support) [7, 8]. As such, it differs
from caregiver burden, which is only negative in nature

and concerns the evaluation of the care process itself. Both

care-related quality of life and burden may affect a care-
giver’s general well-being, but general well-being is also

determined by other factors outside informal caregiving.

Taking into account the multiple dimensions of care-
related quality of life may explain the inconsistent results

concerning the relation between the older person’s health

problems and caregiving outcomes over time. For instance,
a deteriorating health may be related to more problems

with completing daily activities because of increased

informal care provision (wear-and-tear hypothesis). How-
ever, at the same time, being able to care for a loved one

who deals with increasing health problems may bring more

care-related fulfilment and feelings of enrichment (adap-
tation hypothesis).

To be able to include older persons with various diseases

and illnesses, we use a measure of the care recipient’s
health problems that can be applied to all persons,

regardless of their diseases and illnesses: frailty. Frailty

refers to a state of vulnerability to the experience of
adverse health outcomes, and is based on the concept of
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deficit accumulation [23, 24]. These deficits in health can

be based on a wide range of functional limitations, mor-
bidities, or symptoms, all of which can be determined for

each individual older person, regardless of their specific

disease(s). By means of the older person’s level of frailty
and changes in frailty over time, study results can be

generalized to a large group of older persons and their

informal caregivers.
This study examines the extent to which changes in an

older person’s frailty over time (12 months period) influ-
ence the care-related quality of life experienced by their

informal caregivers. In addition to frailty and care-related

quality of life, multiple health domains of frailty (i.e.
functional limitations, psychological well-being, social

functioning, health-related quality of life, self-rated health)

and multiple positive and negative dimensions of care-re-
lated quality of life are studied. This study thus improves

our current knowledge on which changes in the specific

health domains of frailty influence the different positive
and negative dimensions of care-related quality of life of

informal caregivers.

Methods

The Older Persons and Informal Caregivers Survey
Minimum DataSet

Data from ‘The Older Persons and Informal Caregivers

Survey Minimum DataSet’ (TOPICS-MDS) were used

[25, 26]. TOPICS-MDS is a public data repository,
developed to combine information from many research

projects that were funded by the National Care for the

Elderly Programme (Nationaal Programma Ouderenzorg),
on behalf of the Organisation of Health Research and

Development (ZonMw—The Netherlands). All research

projects, although varying in study design, sampling
frame, and inclusion criteria, used the same uniform and

validated instruments measuring the physical, psycho-

logical, and social health and well-being of older persons
and their informal caregivers [25, 26]. More detailed

information about TOPICS-MDS and the individual

research projects can be found elsewhere (www.topics-
mds.eu) [25, 26].

Selection of studies and respondents

The TOPICS-MDS database (TOPICS-MDS version 2,

2014) contains baseline data of 37.692 older persons and
3940 informal caregivers, originating from 42 research

projects [25]. For our study, we selected research projects

that included data of both older person and informal
caregiver at baseline and after 12 months follow-up. A

check was done on gender, age, and type of care rela-

tionship to ensure that the informal caregivers who par-
ticipated at follow-up were the same as the informal

caregivers who participated at baseline. Older persons who

were living in a nursing home or home for the aged at
baseline and/or follow-up were excluded from the dataset,

because informal care provision for an older person living

in a nursing home or home for the aged differs from
informal care provision for a community-dwelling older

person [27]. Finally, data from 5 research projects (3
prospective studies, 2 RCT’s) were used in the study,

including 905 care recipient/caregiver couples. After

exclusion of 198 (22%) caregivers with missing values on
the outcome variables, and the exclusion of 47 (5%)

caregivers with missing values on all variables related to

the caregiver or caregiving situation, or all variables related
to the health situation of the care recipient, the study

population consisted of 660 care recipient/caregiver

couples.

Measurements

Care-related quality of life

Care-related quality of life was measured with the Care-
Related Quality of Life instrument (CarerQoL) [8]. The

CarerQoL instrument is a suitable measure of the individ-

ual experience of informal care provision, as it measures
both the positive and negative impact of caregiving on the

informal caregiver [7, 8]. It has been validated in different

study designs, sampling frames and survey modes, using
the TOPICS-MDS database [7]. Several heterogeneous

caregiving samples showed its psychometric properties are

good [8, 28]. The CarerQoL-7D describes the impact of
caregiving on seven dimensions, including two positive

dimensions (care-related fulfilment and perceived social

support), and five negative dimensions (relational problems
with the care recipient, mental health problems, problems

combining daily activities, financial problems, and physical

health problems). At both baseline and follow-up, care-
givers described their personal care situation by indicating

whether they had no, some, or a lot of problems for each

dimension. Caregiver responses were dichotomized (com-
bination of ‘no’ and ‘some’ for positive dimensions;

combination of ‘some’ and ‘a lot’ for negative dimensions,

due to low percentages). To calculate a single summary
score based on the seven dimensions, a set of weights (a

‘tariff’) was applied to each level of each dimension [29].

The CarerQoL-7D summary score represents the overall
care-related quality of life, in which both the negative and

the positive impacts of caregiving are included, and ranges

from 0 (worst care situation) to 100 (best care situation). In
the statistical analyses the square root of the summary
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score at follow-up was used as the outcome variable,

because of a moderately negative skewed distribution [30].

Frailty

Five health domains were used to construct a frailty index:

(1) functional limitations [Katz Index of Independence

Basic Activities of Daily Living (ADL), Instrumental
Activities of Daily Living (IADL), and an additional indi-

cator of mobility] (15 deficits) [31]; (2) psychological well-
being (Rand-36 mental health subscale) (5 deficits) [32, 33];

(3) social functioning (single question derived from Rand-

36) (1 deficit) [32, 33]; (4) health-related quality of life
(EQ-5D?C) (6 deficits) [34]; (5) self-rated health (two

questions from Rand-36) (2 deficits) [32, 33]. Based on the

concept of deficits accumulation [24], the number of deficits
on the included health domains was calculated (possible

range 0–29), and divided by the total number of possible

deficits (29 deficits). Deficits include a range of functional
limitations, morbidities, or symptoms, such as needing help

getting dressed (ADL) or having extreme pain or discomfort

(EQ-5D?C). This resulted in a frailty index for each care
recipient, ranging from 0 (no frailty) to 1 (extreme frailty).

This frailty index was calculated for both baseline and

follow-up, and a change score was calculated, taking into
account floor- and ceiling effects (i.e. taking into account

the highest and lowest possible scores) [35]. This change

score ranged from -1 to ?1, with a negative score indi-
cating a decrease in frailty and a positive score indicating an

increase in frailty. Change scores for the five health

domains of frailty were calculated based on the scores at
baseline and follow-up, taking into account floor- and

ceiling effects. Negative scores indicated a decrease in the

health domain (i.e. less functional limitations, lower psy-
chological well-being), and positive scores indicated an

increase in the health domain (i.e. more functional limita-

tions, higher psychological well-being).

Covariates

The characteristics of the care recipient and caregiver

consisted of age (in years) and gender (0 = male,

1 = female). Characteristics of the care situation were the
type of care relationship (caring for a spouse, parent (in-

law), someone else, or unknown/missing), whether or not

care recipient and caregiver were living together and how
this changed between baseline and follow-up, whether or

not there was support available from another caregiver or

volunteer and how this changed between baseline and
follow-up, and changes in the total hours of informal care

provision a week (continuous). The change score for total

hours of care provision a week was calculated based on the
scores at baseline and follow-up, taking into account floor-

and ceiling effects, and ranged from -1 to ?1. In addition,

research project (dummies) and whether or not the care
recipient and/or caregiver was allocated to an intervention

(no/yes/unknown) were included.

Statistical analyses

First, descriptive statistics were obtained for the study
population characteristics (care recipient, caregiver, care

situation) and the 5 research projects selected from the
TOPICS-MDS database. Second, in order to examine the

associations of changes in care recipient’s frailty and the

health domains of frailty with the caregiver’s care-related
quality of life at follow-up, uni- and multivariable linear

regression analyses were conducted. The outcome variable

was ‘‘total care-related quality of life of the caregiver at
follow-up’’. A statistical significance of .05 (p\ .05) was

used to test these associations. Third, in order to explore the

associations of changes in frailty and the health domains of
frailty with the positive and negative dimensions of care-

related quality of life at follow-up, uni- and multivariable

logistic regression analyses were conducted. The outcome
variables were the different positive and negative dimen-

sions of care-related quality of life at follow-up. A statistical

significance of .01 (p\ .01) was used, because of the many
tests that were conducted with the positive and negative

dimensions of care-related quality of life at follow-up as

outcome. To take differences in the included research pro-
jects into account, all uni- and multivariable linear and

logistic regression analyses were adjusted for research

project (dummy for each research project) and whether or
not the care recipient was allocated to an intervention

(dummies yes/no/unknown). Furthermore, the uni- and

multivariable linear and logistic regression analyses were
adjusted for the baseline score of frailty, the baseline scores

of the health domains of frailty, and the baseline score of

total hours of informal care provision a week, if applicable
(results of baseline scores not presented in the tables).

Multicollinearity diagnostics were evaluated to check for

multicollinearity in the multivariable models. If multi-
collinearity was evident (condition index[10.0 and vari-

ance proportions [.50), collinear variables were entered

into separate regression models, and presented separately.
Due to a high percentage of missing values on some

variables (see Online Resource Table 1), multiple impu-

tation was applied for the missing values on continuous and
dichotomous independent variables (fully conditional

specification, predictive mean matching for imputation of

continuous variables [36]). 39 datasets were created, with
100 iterations for each dataset, because 39% of all

respondents had at least one missing value. The imputation

model contained (a) all variables that were used in the
analyses, including the outcome variables, as this gives
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more reliable results [37], (b) auxiliary variables that

measured constructs comparable to variables in the analy-
sis, and (c) informative variables related to research project

(i.e. study design, sampling frame, intervention yes/no,

research project). Missing values on the outcome variables
were not imputed, because this may introduce noise to the

estimates [38, 39]. As a result, analyses were conducted in

the subset of respondents with complete data on care-re-
lated quality of life at follow-up (total score and dimen-

sions). To facilitate convergence of the imputation model,
missing values on categorical variables changes in living

together of care recipient and caregiver and changes in

available support from other caregiver/volunteer were not
imputed, but instead an extra category ‘missing’ that con-

tained the missing values was included. All statistical

analyses were performed using IBM SPSS Statistics 23.

Results

Study population

Caregivers with missing values on the outcome variables

and/or missing values on all variables related to the

caregiver, caregiving situation, or health situation of the
care recipient were excluded, reducing the study popu-

lation from 905 to 660 care recipient/caregiver couples

(see method section). Differences between included
(N = 660) and excluded (N = 245) care recipient/care-

giver couples (see Online Resource Table 2) show that

included caregivers were younger, provided more hours
of informal care a week, and had a lower care-related

quality of life than excluded caregivers. In addition, the

care recipients of included caregivers were older, more
often their parent (in-law), and they had a higher frailty

score, a lower psychological well-being and a lower self-

rated health, compared to care recipients of excluded
care recipients.

Characteristics of the study population and the care

situation are presented in Table 1. The care recipient’s
(changes in) frailty and health domains of frailty, and the

caregiver’s total care-related quality of life and dimen-

sions, are presented in Table 2. The average changes in
frailty and in care-related quality of life between baseline

and follow-up were small. Information about the research

projects from which data was included, is presented in
Online Resource Table 3.

Change in frailty and total care-related quality
of life of the caregiver

Table 3 presents the results of the uni- and multivariable
linear regression analyses examining the associations of the

Table 1 Characteristics of care recipient, caregiver, and care situa-
tion (N = 660)

N (%)a

Care recipient characteristics

Mean age (SD) (53–101) 79.1 (6.91)

Gender

Male 256 (39%)

Female 404 (61%)

Caregiver characteristics

Mean age (SD) (21–97) 64.6 (12.61)

Gender

Male 208 (32%)

Female 452 (68%)

Care situation characteristics

Type of care relationship (CG caring for)

Spouse 331 (50%)

Parent (in-law) 265 (40%)

Other 64 (10%)

Older person and caregiver living together—
baseline (T0)

No 310 (47%)

Yes 346 (52%)

Missing 4 (1%)

Older person and caregiver living together—
follow-up (T12)

No 307 (47%)

Yes 350 (53%)

Missing 3 (0%)

Older person and caregiver living together—
change between T0 and T12

No–no 301 (46%)

Yes–yes 339 (51%)

No–yes 9 (1%)

Yes–no 4 (1%)

missing 7 (1%)

Support other caregiver/volunteer available—
baseline (T0)

No 461 (68%)

Yes 192 (31%)

Missing 11 (2%)

Support other caregiver/volunteer available—
follow-up (T12)

No 447 (68%)

Yes 202 (31%)

Missing 11 (2%)

Support other caregiver/volunteer available—
change between T0 and T12

No–no 368 (56%)

Yes–yes 114 (17%)

No–yes 86 (13%)

Yes–no 74 (11%)

Missing 18 (3%)
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changes in care recipient’s frailty and health domains of

frailty between baseline and follow-up with the caregiver’s
total care-related quality of life at follow-up. An increase in

frailty over time was related to a lower care-related quality

of life of the caregiver in the univariable model. Inclusion
of the caregiver’s baseline care-related quality of life and

all other covariates to the model resulted in a smaller, and

borderline statistically significant (p value .054) association
between change in frailty and care-related quality of life at

follow-up.

Changes in health domains of frailty and total care-
related quality of life of the caregiver

A closer look at changes in the health domains of frailty

over time (Table 3, multivariable model 2) showed that an

increase in the psychological well-being of the care
recipient was related to a higher care-related quality of life

of the caregiver. No statistically significant associations

were found between changes in the other health domains of
frailty (i.e. functional limitations, social functioning,

health-related quality of life, self-rated health) and the total

care-related quality of life of the caregiver at follow-up.
The association between a change in the hours of informal

care provision and care-related quality of life was statisti-

cally significant, suggesting that informal caregivers whose
hours of informal care provision increased between base-

line and follow-up experience a lower care-related quality

of life at follow-up. No statistically significant associations
were found for the other covariates, including type of care

relationship, changes in whether care recipient and care-

giver were living together, and changes in the available
support. Except for the category ‘unknown/missing’ of the

variable changes in available support, suggesting that

caregivers with unknown changes in available support
experienced a higher total care-related quality of life at

Table 1 continued

N (%)a

Total hours of informal care provision a week
(0–168)—baseline (T0) (median, IQR)

8.0 (3.0–19.0)

Total hours of informal care provision a week
(0–168)—follow-up (T12) (median, IQR)

9.0 (3.0–21.0)

Total hours of informal care provision a week—
Change score T0–T12 (-1 to ?1) (mean, SD)

-.20 (.35)

In this table non-imputed results are presented; the total N on con-
tinuous variables might differ because of missing values

T0 baseline, T12 follow-up, SD standard deviation, IQR interquartile
range
a N(%) are presented, unless indicated otherwise

Table 2 Health problems of care recipient and care-related quality of life of caregiver (N = 660)

Health problems of care recipienta T0 (mean, SD) T12 (mean, SD) Change score (-1 to ?1) (mean, SD)

Frailty (0–1) .33 (.16) .32 (.17) -.09 (.26)

Functional limitations (0–15) 4.45 (3.25) 4.34 (3.32) -.10 (.37)

Psychological well-being (0–100) 69.28 (17.98) 71.02 (17.45) .13 (.33)

Social functioning (1–5) 3.71 (1.25) 3.76 (1.18) .08 (.50)

Health-related quality of life (-.33–?1) .61 (.28) .66 (.27) .16 (.39)

Self-rated health (1–5) 2.35 (.79) 2.31 (.70) -.06 (.34)

Care-related quality of life caregiver T0 T12

Total score (0–100) (median, IQR) 83.10 (73.9–89.6) 80.42 (74.0–90.0)

Dimensions (N, %)

Fulfilment from caregiving (a lot) 388 (60%) 366 (55%)

Perceived support (a lot) 111 (17%) 69 (10%)

Relational problems (some/a lot) 230 (35%) 263 (40%)

Mental health problems (some/a lot) 294 (45%) 298 (45%)

Physical health problems (some/a lot) 363 (55%) 384 (58%)

Problems combining daily activities (some/a lot) 306 (47%) 283 (43%)

Financial problems (some/a lot) 57 (9%) 64 (10%)

In this table, the non-imputed results are presented, the total N on T0 variables might not be 660 due to missing values

T0 baseline, T12 follow-up, SD standard deviation
a Minimum and maximum scores are presented in parentheses

Qual Life Res

123



T
ab

le
3

U
n
i-
an
d
m
u
lt
iv
ar
ia
b
le

li
n
ea
r
re
g
re
ss
io
n
an
al
y
se
s
w
it
h
o
u
tc
o
m
e
o
f
to
ta
l
ca
re
-r
el
at
ed

q
u
al
it
y
o
f
li
fe

at
T
1
2
(N

=
6
6
0
)

U
n
iv
ar
ia
b
le

m
o
d
el
s

M
u
lt
iv
ar
ia
b
le

m
o
d
el

1
(f
ra
il
ty
)

M
u
lt
iv
ar
ia
b
le

m
o
d
el

2
(f
ra
il
ty

d
o
m
ai
n
s)

b
(S
E
)

(9
5
%

C
I)

p
b
(S
E
)

(9
5
%

C
I)

p
b
(S
E
)

(9
5
%

C
I)

p

C
ar
e
re
ci
p
ie
n
t
h
ea
lt
h
ch
an
g
es

T
0
–
T
1
2a

In
cr
ea
se

in
fr
ai
lt
y

-
8
.4
6
6
(3
.0
8
8
)

(-
1
4
.4
9
7
;
-
2
.4
3
5
)

.0
0
6

-
5
.2
8
2
(2
.7
4
2
)b

(-
1
0
.6
5
7
;
.0
9
3
)

.0
5
4

n
.a
.

In
cr
ea
se

in
fu
n
ct
io
n
al

li
m
it
at
io
n
s

-
3
.5
0
5
(2
.2
0
0
)

(-
7
.8
0
9
;
.7
9
9
)

.1
1
1

n
.a
.

-
1
.1
5
8
(2
.0
6
9
)

(-
5
.2
1
4
;
2
.8
9
8
)

.5
7
6

In
cr
ea
se

in
p
sy
ch
o
lo
g
ic
al

w
el
l-
b
ei
n
g

7
.8
2
5
(2
.3
2
9
)

(3
.2
6
0
;
1
2
.3
9
1
)

.0
0
1

n
.a
.

4
.2
5
9
(2
.0
3
1
)b

(.
2
7
9
;
8
.2
4
0
)

.0
3
6

In
cr
ea
se

in
so
ci
al

fu
n
ct
io
n
in
g

.5
0
2
(1
.9
4
9
)

(-
3
.3
3
8
;
4
.3
4
1
)

.7
9
7

n
.a
.

-
2
.1
1
3
(1
.6
4
7
)

(-
5
.3
6
0
;
1
.1
3
3
)

.2
0
1

In
cr
ea
se

in
h
ea
lt
h
-r
el
at
ed

q
u
al
it
y
o
f
li
fe

6
.6
2
6
(2
.0
4
5
)

(2
.6
1
8
;
1
0
.6
3
4
)

.0
0
1

n
.a
.

1
.4
4
6
(2
.0
0
7
)

(-
2
.4
8
8
;
5
.3
8
0
)

.4
7
1

In
cr
ea
se

in
se
lf
-r
at
ed

h
ea
lt
h

7
.5
1
0
(2
.4
2
1
)

(5
.0
8
9
;
9
.9
3
1
)

.0
0
2

n
.a
.

2
.4
1
7
(2
.1
5
7
)

(-
1
.8
1
1
;
6
.6
4
5
)

.2
6
3

C
ar
e
re
ci
p
ie
n
t
ch
ar
ac
te
ri
st
ic
s

A
g
e

.0
9
7
(.
1
2
3
)

(-
.1
4
5
;
.3
3
8
)

.4
3
3

.1
1
8
(.
1
2
8
)

(-
.1
3
3
;
.3
6
9
)

.3
5
8

.1
1
5
(.
1
3
1
)

(-
.1
4
1
;
.3
7
1
)

.3
7
9

F
em

al
e

4
.2
5
2
(1
.6
0
1
)

(1
.1
1
5
;
7
.3
9
0
)

.0
0
8

-
.2
3
1
(1
.7
0
5
)

(-
3
.5
7
2
;
3
.1
1
0
)

.8
9
2

-
.0
8
3
(1
.7
1
8
)

(-
3
.4
5
1
;
3
.2
8
4
)

.9
6
1

C
ar
eg
iv
er

ch
ar
ac
te
ri
st
ic
s

A
g
e

-
.2
0
8
(.
0
6
1
)

(-
.3
2
9
;
-
.0
8
8
)

.0
0
1

-
.1
4
2
(.
0
9
4
)

(-
.3
2
7
;
.0
4
3
)

.1
3
1

-
.1
4
3
(.
0
9
4
)

(-
.3
2
8
;
.0
4
1
)

.1
2
7

F
em

al
e

-
2
.5
7
1
(1
.6
5
6
)

(-
5
.8
1
7
;
.6
7
4
)

.1
2
0

-
2
.9
2
9
(1
.8
0
5
)b

(-
6
.4
6
8
;
.6
1
0
)

.1
0
5

-
2
.9
0
4
(1
.8
0
2
)b

(-
6
.4
3
6
;
.6
2
8
)

.1
0
7

T
o
ta
l
ca
re
-r
el
at
ed

q
u
al
it
y
o
f
li
fe

T
0

.8
8
7
(.
0
4
7
)

(.
7
9
4
;
.9
8
0
)

.0
0
0

.8
5
9
(.
0
4
9
)

(.
7
6
2
;
.9
5
6
)

.0
0
0

.8
5
0
(.
0
5
0
)

(.
7
5
2
;
.9
4
7
)

.0
0
0

C
ar
e
si
tu
at
io
n
ch
ar
ac
te
ri
st
ic
s

T
y
p
e
o
f
ca
re

re
la
ti
o
n
sh
ip

(c
ar
in
g
fo
r)

S
p
o
u
se

R
ef
.

R
ef
.

R
ef
.

P
ar
en
t
(i
n
-l
aw

)
5
.9
9
6
(1
.7
0
1
)

(2
.6
6
1
;
9
.3
3
0
)

.0
0
0

-
3
.6
1
9
(4
.1
4
4
)

(-
1
1
.7
4
2
;
4
.5
0
3
)

.3
8
3

-
4
.0
4
1
(4
.1
4
8
)

(-
1
2
.1
7
2
;
4
.0
9
0
)

.3
3
0

O
th
er

6
.6
7
0
(2
.7
4
5
)

(1
.2
9
0
;
1
2
.0
5
0
)

.0
1
5

-
4
.3
3
5
(4
.0
7
1
)

(-
1
2
.3
1
4
;
3
.6
4
4
)

.2
8
7

-
4
.5
6
7
(4
.0
7
7
)

(-
1
2
.5
5
8
;
3
.4
2
4
)

.2
6
3

L
iv
in
g
to
g
et
h
er

T
0
:
n
o
,
T
1
2
:
n
o

R
ef
.

R
ef
.

R
ef
.

T
0
:
y
es
,
T
1
2
:
y
es

-
6
.8
5
5
(1
.6
5
3
)

(-
1
0
.0
9
4
;
-
3
.6
1
6
)

.0
0
0

-
3
.2
8
2
(3
.4
9
9
)

(-
1
0
.1
4
0
;
3
.5
7
6
)

.3
4
8

-
3
.9
4
6
(3
.5
0
5
)b

(-
1
0
.8
1
6
;
2
.9
2
4
)

.2
6
0

T
0
:
n
o
,
T
1
2
:
y
es

6
.0
4
5
(6
.6
7
0
)

(-
7
.0
2
8
;
1
9
.1
1
9
)

.3
6
5

6
.7
8
1
(5
.4
6
6
)

(-
3
.9
3
1
;
7
.4
9
4
)

.2
1
5

5
.4
0
4
(5
.5
1
5
)

(-
5
.4
0
5
;
1
6
.2
1
3
)

.3
2
7

T
0
:
y
es
,
T
1
2
:
n
o

6
.0
5
4
(9
.8
0
1
)

(-
1
3
.1
5
6
;
2
5
.2
6
3
)

.5
3
7

1
.3
0
6
(8
.2
8
9
)

(-
1
4
.9
4
0
;
1
7
.5
5
2
)

.8
7
5

1
.9
4
1
(8
.3
2
0
)

(-
1
4
.3
6
6
;
1
8
.2
4
8
)

.8
1
6

u
n
k
n
o
w
n
/m

is
si
n
g

3
.9
8
8
(7
.4
7
6
)

(-
1
0
.6
6
5
;
1
8
.6
4
1
)

.5
9
4

1
2
.0
6
8
(6
.5
6
1
)

(-
.7
9
3
;
2
4
.9
2
8
)

.0
6
6

1
1
.2
4
8
(6
.5
9
7
)

(-
1
.6
8
2
;
2
4
.1
7
8
)

.0
8
8

S
u
p
p
o
rt
o
th
er

ca
re
g
iv
er
/v
o
lu
n
te
er

av
ai
la
b
le

T
0
:
n
o
,
T
1
2
:
n
o

R
ef
.

R
ef
.

R
ef
.

T
0
:
y
es
,
T
1
2
:
y
es

1
.5
9
9
(2
.1
2
7
)

(-
2
.5
7
1
;
5
.7
6
8
)

.4
5
2

.6
7
3
(1
.8
0
4
)

(-
2
.8
6
3
;
4
.2
0
9
)

.7
0
9

.1
6
2
(1
.8
5
2
)

(-
3
.4
6
8
;
3
.7
9
3
)

.9
3
0

T
0
:
n
o
,
T
1
2
:
y
es

-
.3
2
2
(2
.3
8
9
)

(-
5
.0
0
4
;
4
.3
6
0
)

.8
9
3

1
.1
5
2
(1
.9
8
8
)

(-
2
.7
4
4
;
5
.0
4
7
)

.5
6
2

1
.2
7
9
(1
.9
8
7
)

(-
2
.6
1
7
;
5
.1
7
4
)

.5
2
0

Qual Life Res

123



follow-up, compared to caregivers who had no support

available at baseline and follow-up.

Change in frailty and the dimensions of care-related
quality of life of the caregiver

Online Resource Tables 4–10 present the results of the uni-

and multivariable logistic regression analyses examining
the associations between changes in care recipient’s frailty

and health domains of frailty between baseline and follow
up with the seven dimensions of the caregiver’s care-re-

lated quality of life at follow-up. An increase in frailty over

time was related to more mental health problems (Online
Resource Table 7), more physical health problems (Online

Resource Table 8), and more problems with combining

informal care with other daily activities (Online Resource
Table 9) for the caregiver at follow-up. A change in frailty

over time was not related to fulfilment from caregiving

(Online Resource Table 4), perceived support (Online
Resource Table 5), relational problems (Online Resource

Table 6), or financial problems (Online Resource

Table 10) of the caregiver at follow-up.

Changes in health domains of frailty
and the dimensions of care-related quality of life
of the caregiver

With regard to changes in the health domains of frailty over
time, we found that an increase in the psychological well-

being of the care recipient over time was related to fewer

mental health problems, but with a p-value of .033 (Online
Resource Table 7) for the caregiver at follow-up. In addi-

tion, an increase in care recipient’s self-rated health over

time was related to fewer problems with combining daily
activities (Online Resource Table 9). None of the health

domains of frailty were related to fulfilment from care-

giving, perceived support, relational problems, physical
health problems, or financial problems at follow-up. Fur-

thermore, no statistically significant associations were

found between changes in care recipient’s functional lim-
itations, social functioning, or health-related quality of life

and the positive and negative dimensions of the caregiver’s

care-related quality of life at follow-up. Caregivers with
support available at follow-up but not at baseline experi-

enced more relational problems at follow-up (vs. no sup-

port available at baseline and follow-up) (Online Resource
Table 6). When the total hours of informal care provision

increased between baseline and follow-up, informal care-

givers experienced more relational problems at follow up
(Online Resource Table 6). Older caregivers experienced

more physical health problems at follow-up (Online

Resource Table 9).
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Discussion

The ageing population poses an increasing challenge for
policy makers, health-care professionals, and informal

caregivers. The care recipient’s health situation has an

impact on the well-being of informal caregivers [9, 10], but
evidence on how changes in this health situation over time

affect the informal caregiver is inconsistent [11, 12]. This

study suggested that an increase in frailty of the care
recipient over a 12-month period relates to a lower care-

related quality of life of the informal caregiver at follow-

up, which is particularly reflected in more mental health
problems, more physical health problems, and more prob-

lems with the combination of their informal care tasks with

other daily activities. The finding that increased frailty did
not affect fulfilment from caregiving and perceived support

from others, e.g. positive caregiving experiences, corre-

sponds with previous research demonstrating that positive
and negative caregiving experiences are two different

concepts, with different predictors [40–44].

More interestingly, changes in the care recipient’s psy-
chological well-being, one of the included health domains

of frailty, turned out to be important. Caregivers whose
care recipient’s psychological well-being increased over

time, experienced a higher overall care-related quality of

life at follow-up, and also seemed to experience fewer
mental health problems due to caregiving. An explanation

for the importance of changes in psychological well-being

could be that a decline in psychological well-being may
also introduce communication problems like difficulties

with understanding each other, or behaviour problems such

as demanding or difficult behaviours or emotional lability.
As such, these changes may make caregivers feel helpless

in their situation as informal caregiver and make the psy-

chological adjustment more difficult [10]. This may par-
ticularly affect the experience of mental health problems,

as suggested in this study. Moreover, previous studies

suggest that care recipient’s behavioural problems have
stronger associations with caregiver outcomes such as

burden and depression than other stressors like physical

impairments [10]. More research is needed to increase our
understanding of the importance of psychological well-

being and communication problems for the informal care-

giver’s care-related quality of life.
The results suggest that the care-related quality of life of

the caregiver fluctuates along with changes in the health of

the care recipient, particularly with changes in psycho-
logical well-being negatively affecting mental health

problems of the informal caregiver and changes in self-

rated health affecting the experience of problems with
combining daily activities. This seems to be in line with the

wear-and-tear hypothesis, in which a deterioration of the

care recipient’s health is expected to negatively impact a

caregiver’s well-being [14, 15]. Moreover, the finding that
an increase in hours of informal caregiving between

baseline and follow-up negatively affected the informal

caregiver’s care-related quality at follow-up also supports
the wear-and-tear hypothesis. However, these conclusions

need to be seen in a nuanced light, because the wear-and-

tear hypothesis was not applicable to all health domains of
frailty and all dimensions of care-related quality of life. For

instance, increasing functional limitations did not relate to
any of the dimensions of care-related quality of life, in

contrast to psychological well-being. We did not find any

associations between changes in psychological well-being,
or changes in one of the other health domains of frailty, and

the experience of fulfilment from caregiving. The existence

of these associations would be in line with the adaptation
hypothesis, which proposes that caregivers adapt to the

situation despite a deterioration of the care recipient’s

health [15–17]. However, we did not found such associa-
tions. Our findings also suggest a third conclusion: care-

giver care-related quality of life seems to be subject to

situational fluctuations, in particular related to (changes in)
the mental health of the care recipient and changes in the

hours of informal care provision. More research is neces-

sary on wear-and-tear, adaptation, and changes in the care
recipient’s health and caregiver’s care-related quality of

life over time. This study showed that for better and more

precise insights in the relation between changes in a care
recipient’s health and caregiver’s care-related quality of

life, it is necessary to divide care-related quality of life into

different dimensions and to distinguish different health
domains of a care recipient’s health situation.

This study has some limitations that need to be men-

tioned. First, in several of the research projects that pro-
vided data for this study, a fairly large group of informal

caregivers and/or care recipients dropped out after the

baseline measurement. Unfortunately, there is no informa-
tion available about the reasons for drop-out. Selection bias

might have been introduced into our study, because reasons

for drop-out may have been related to health problems of
the care recipient and/or care-related quality of life of the

informal caregiver. Second, we excluded 245 informal

caregivers/care recipients with missing values on all vari-
ables related to the caregiver/caregiving situation, all vari-

ables related to the health situation of the care recipient, or

all variables related to the care-related quality of life of the
caregiver. The results of this study need to be interpreted

with some caution, because differences between the in- and

excluded caregiver/care recipient couples exist on multiple
characteristic. Included caregivers cared for care recipients

with higher frailty scores, had a lower level of care-related

quality of life and provided more hours of informal care a
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week. Particularly indicators of the level of caregiving

involvement, such as hours of caregiving, may be stronger
related to negative caregiving outcomes like caregiver

burden among response caregivers, compared to nonre-

sponding caregivers, as suggested by other caregiving
research [45]. Third, only two measurement points with

12 months in between were included. Future research

studying the impact of changes in a care recipient’s health
on caregiver’s experiences and well-being could include

more measurement points and a longer period of follow-up.
In this way, nonlinear trajectories can be studied and better

insights in the effect of fluctuations in the care recipient’s

health over time can be created. Fourth, data of multiple
different research projects was combined in this study.

Although these research projects all used standardized and

validated measures, they varied in study design and sam-
pling frames. We adjusted for these differences by includ-

ing dummy variables for research project and allocation to

intervention in the statistical analyses, instead of multilevel
modelling, because we were interested in individual care-

giving experiences, and not so much in differences between

research projects. The TOPICS-MDS database is an
important and highly relevant initiative for the further

development of caregiving research [25, 26]. Particularly

the availability of information about the care recipients in
combination with information about their informal care-

givers provides interesting research possibilities.

To conclude, this study showed that a deteriorating
health situation of older persons (i.e. an increase in frailty)

has a negative impact on the care-related quality of life of

their informal caregivers. Due to population ageing, people
are expected to live longer at home, leading to an

increasing demand for help from informal caregivers.

Therefore, informal care may be provided more often
in situations in which deteriorating health problems of care

recipients also lead to declines in the well-being of infor-

mal caregivers. Health professionals observing increasing
frailty and decreasing psychological well-being of an older

person should be aware of the considerable problems this

may bring to the older person’s informal caregiver. Care-
giver interventions to support the informal caregiver should

be discussed, for example respite care, which can offer a

substitute for the informal care and provides a temporary
relief to the caregiver, or support groups, providing

opportunities to share personal feelings and concerns [46].

Because most interventions have domain-specific out-
comes, health professionals have to tailor interventions

according to the specific needs, stressors, resources, and

problems of the informal caregiver [47].
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