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Abstract

Purpose Validity is a contextual aspect of a scale which

may differ across sample populations and study protocols.

The objective of our study was to validate the Care-Related

Quality of Life Instrument (CarerQol) across two different

study design features, sampling framework (general pop-

ulation vs. different care settings) and survey mode

(interview vs. written questionnaire).

Methods Data were extracted from The Older Persons

and Informal Caregivers Minimum DataSet (TOPICS-

MDS, www.topics-mds.eu), a pooled public-access data set

with information on[3,000 informal caregivers throughout

the Netherlands. Meta-correlations and linear mixed mod-

els between the CarerQol’s seven dimensions (CarerQol-

7D) and caregiver’s level of happiness (CarerQol-VAS)

and self-rated burden (SRB) were performed.

Results The CarerQol-7D dimensions were correlated to

the CarerQol-VAS and SRB in the pooled data set and the

subgroups. The strength of correlations between CarerQol-

7D dimensions and SRB was weaker among caregivers

who were interviewed versus those who completed a

written questionnaire. The directionality of associations

between the CarerQol-VAS, SRB and the CarerQol-7D

dimensions in the multivariate model supported the con-

struct validity of the CarerQol in the pooled population.

Significant interaction terms were observed in several

dimensions of the CarerQol-7D across sampling frame and
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survey mode, suggesting meaningful differences in

reporting levels.

Conclusions Although good scientific practice empha-

sises the importance of re-evaluating instrument properties

in individual research studies, our findings support the

validity and applicability of the CarerQol instrument in a

variety of settings. Due to minor differential reporting,

pooling CarerQol data collected using mixed administra-

tion modes should be interpreted with caution; for TOP-

ICS-MDS, meta-analytic techniques may be warranted.

Keywords CarerQol-7D � Caregivers � Quality of life �
Geriatric health services � Visual analogue scale

Purpose

Informal care for older persons has long served as an

integral part of the healthcare system. However, increased

longevity coupled with decreased fertility has widened the

ratio between very old persons requiring care and middle-

aged persons who have historically provided informal care

[1]. These demographic trends are further compounded by

wider geographical dispersion of family members [2], the

increasing number of women joining the labour market [2]

and the increasing prevalence of minor functional impair-

ment and chronic (co-) morbidity among older persons [3–

5]. The combination of these population dynamics leads to

fewer persons available to provide support for older per-

sons with more complex care needs as well as increased

physical and mental stress on caregivers [6–9]. As gov-

ernment policies shift towards informal care to offset

increasing healthcare costs, understanding care-related

burden has become increasingly important in public health

and health policy arenas [10].

With this backdrop, the Dutch National Care for the

Elderly Programme funded the development and imple-

mentation of The Older Persons and Informal Caregivers

Survey Minimum DataSet (TOPICS-MDS; www.topics-

mds.eu) to guide future policy decision making and health

interventions for older persons and informal caregivers in

the Netherlands [11]. TOPICS-MDS is a large, public

access, pooled data set with information from various

research projects across the country. Yet, challenges in the

analysis of TOPICS-MDS remain. Although the same set

of core questions were answered by all caregivers, heter-

ogeneity between study protocols may result in differential

measurement error which becomes obscured in the pooled

data set. For instance, TOPICS-MDS contains mixed-mode

data, i.e. caregivers responded to the same core questions

either in a face-to-face interview or in a written question-

naire. Measurement error may vary across these two survey

modes due to differences in auditory versus visual

processing or a preference to provide socially desirable

answers when interviewed [12]. Such phenomena are well

documented in other research settings [13]. Furthermore,

variation in sampling frames (e.g. sampled from the gen-

eral population vs. primary centres) may elicit different

response patterns [14]. Projecting the directionality and

degree of measurement error induced by different study

designs is difficult and may not be uniform across all

variables [12, 15].

In light of these issues, the objective of our study was to

validate the Care-Related Quality of Life Instrument

(CarerQol) across two different study design features

available in TOPICS-MDS, sampling framework (general

population vs. different care settings) and survey mode

(interview vs. written questionnaire). Notably, the Care-

rQol was the primary instrument used in TOPICS-MDS to

measure care-related quality of life. Although it has been

validated in earlier research [16, 17], these findings were

based on small (\250 participants), specialised settings

using a written questionnaire. Since construct validity is

contextual [15], further validation work has been recom-

mended [17].

Methods

Data source

Data were derived from TOPICS-MDS (www.topics-mds.

eu), which is a public access data repository designed to

capture essential information on the physical and mental

well-being of older persons and informal caregivers in the

Netherlands. A detailed description of TOPICS-MDS has

been presented elsewhere [11]. Briefly, the Dutch National

Care for the Elderly Programme (http://www.nationaalpro

grammaouderenzorg.nl) was established in 2008 to pro-

mote proactive, integrated health care for older persons

with complex care needs. As part of this national agenda,

TOPICS-MDS was developed to collect uniform informa-

tion from all research projects funded under the Pro-

gramme. Thus, TOPICS-MDS consists of pooled data from

various research projects which differ across study design,

sampling framework and inclusion criteria. All data were

cleaned locally using a standardised protocol. Anonymised

individual-level data were then submitted to a central

institution (Radboud University Medical Center, Nijmegen,

Netherlands) for further validation checks and creation of

the pooled data set. Since various research projects submit

information to TOPICS-MDS, the database is dynamic in

nature and thus regularly updated with new observations.

Our present analysis uses the first version of the data set

available as of January 2013 and is based on 17 research

projects with data available on 3,269 informal caregivers.

Qual Life Res

123

http://www.topics-mds.eu
http://www.topics-mds.eu
http://www.topics-mds.eu
http://www.topics-mds.eu
http://www.nationaalprogrammaouderenzorg.nl
http://www.nationaalprogrammaouderenzorg.nl


TOPICS-MDS is a fully anonymised data set available for

public access, and therefore this analysis was exempt from

ethical review (Radboud University Medical Centre Ethical

Committee review reference number: CMO: 2012/120).

Informal caregivers

Informal caregivers were defined as individuals who pro-

vided long-term, unpaid care for another individual in their

family, household or social network who has physical,

mental or cognitive limitations. Sociodemographic infor-

mation available on informal caregivers included sex, age,

socio-economic status [11], the caregiver’s relationship

with the care recipient, whether the caregiver resided with

the care recipient, self-reported health and objective and

subjective care-related burden.

Objective care-related burden refers to indicators which

independently measure the size of the care task, such as the

frequency of care provision. In TOPICS-MDS, the average

number of hours a caregiver assisted the care recipient with

household tasks, personal care or practical support (such as

transport or financial/administrative duties) was recorded

for the previous week.

Subjective care-related burden refers to personal per-

ceptions of care burden. Given that internalisation of burden

may vary between caregivers, caregivers in similar situations

may report varying levels of burden, which in turn influences

care-related quality of life. The CarerQol instrument was

used to measure subjective care-related quality of life

(Fig. 1; original Dutch version available at www.topics-

mds.eu). This instrument is comprised of two parts, the

Carer-QoL-7D and the CarerQol-visual analogue scale

(CarerQol-VAS). Modelled after the EuroQol-5D, the

CarerQol-7D was developed to measure seven dimensions of

care-related burden which can then be used to derive a care-

related quality of life summary score. These dimensions

include care-related fulfilment, relational problems with the

care recipient, mental health problems, physical health

problems, problems completing daily activities, financial

security and social support. Caregivers can describe their

personal situation by responding whether they have ‘‘no’’,

‘‘some’’ and ‘‘a lot’’ of problems for each attribute [16–18].

To generate a single summary score for the CarerQol-7D, the

two positive items (care-related fulfilment and social sup-

port) are reverse scored and a set of weights (also referred to

as a ‘‘tariff’’) are applied to each level of the seven dimen-

sions. These weights were based on preferences derived from

the Dutch general population [19]. The CarerQol-7D sum-

mary score represents a utility score for the care situation that

ranges between zero (worst informal care situation) and 100

(best informal care situation).

The CarerQol-VAS represents an additional valuation

component which asks caregivers to rate their general level

of happiness using the statement ‘‘Please indicate how happy

you are currently feeling’’. Responses are recorded on a

horizontal scale ranging from ‘‘0’’ (completely unhappy) to

‘‘10’’ (completely happy). For the purposes of this analysis,

scores were subsequently converted to a scale ranging from 0

to 100.

Two additional VAS were also assessed [20]: (1) self-

rated care burden (SRB) and (2) transfer of care (Transfer).

SRB is an independent measure of subjective care burden

that provides an overall assessment of the negative and

positive aspects of caregiving [21]. SRB was assessed

using the following statement, ‘‘Draw an ‘X’ on the scale to

indicate how hard you are finding it to care for the care

recipient’’. Transfer describes a hypothetical situation in

which care tasks are taken over by a person selected by the

carer and the care recipient without changing the living

situation of the care recipient and free of charge [22].

Given this scenario, caregivers were asked to ‘‘Draw an ‘X’

on the scale to indicate how happy you would feel if this

person would take over the care responsibilities from you’’.

Unlike SRB, Transfer was not developed as a stand-alone

measure but rather with the CarerQol-VAS to measure the

concept of process utility (PU, described below). Both

scales ranged from ‘‘0’’ to ‘‘10’’, and similarly to the

CarerQol-VAS, were converted to scores ranging from 0

(not difficult at all, completely unhappy with transferring

caregiving tasks) to 100 (far too difficult, completely happy

with transferring caregiving tasks).

PU is a derived measure representing the value a carer

attaches to the process of informal caregiving and is cal-

culated by taking the difference in happiness between two

situations: the current situation (measured by CarerQol-

VAS) and a hypothetical situation in which care tasks are

transferred (measured by Transfer) [22]. A positive PU

score indicates that the carer would be unhappy transfer-

ring care tasks, thus attaching a positive value to caregiv-

ing, whereas a negative PU score indicates the opposite.

A PU score of zero indicates that the carer is neutral

towards caregiving.

Care recipient

Informal caregiver data were linked with data on the care

recipient. To examine the relationship between caregiver

quality of life and the severity of the care recipient’s vul-

nerability, we constructed a 45-item frailty index [23]

validated for use in TOPICS-MDS [24]. A frailty index is

calculated by reviewing C30 health problems affecting

different physiological systems; the total number of prob-

lems observed in an individual is then divided by the total

number of problems reviewed to calculate a proportion.

Frailty index scores C0.20 indicate a likely frail state [23].
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Statistical analysis

TOPICS-MDS is a pooled data set of individual-level

information; subsequent analyses were performed using a

one-step individual patient data meta-analysis. This type of

analysis, also referred to as a ‘‘mega-analysis’’, allows the

simultaneous analysis of data while accounting for the

clustering effects. Since TOPICS-MDS is comprised of

study projects with different sampling frameworks and

implementation procedures, we decided a priori to perform

CarerQol-7D 
The following questions are about your situation as a caregiver. Place an “X” next to the word that 
best describes your care situation.

a. I gain…
    no
    some
    a lot
…(of) fulfilment with carrying out my care tasks.

b. I have…
    no
    some
    a lot
…(of) relational problems with the care receiver (for example, he/she is very demanding, 
he/she behaves differently, we have communication problems).

c. I have…
    no
    some
    a lot
…(of) problems with my own mental health (for example, stress, fear, gloominess, 
depression, concern about the future).

d. I have…
    no
    some
    a lot
…(of) problems with my own physical health (for example, being sick more often, tiredness, 
physical stress).

e. I have…
    no
    some
    a lot
…(of) problems combining my daily activities (for example, household activities, work, study, 
family activities and free time) with my care tasks.

f. I have…
    no
    some
    a lot
…(of) financial problems because of my care tasks.

g. I have…
    no
    some
    a lot
…(of) support with carrying out my care tasks when I need it (for example, from family, 
friends, neighbors, acquaintances).

CarerQol-VAS 
Please draw an “X” on the scale below to indicate how happy you are feeling right now.  

1 2 0 10 9 3 4 5 6 7 8

Completely 
unhappy 

Completely 
happy 

Fig. 1 CarerQol instrument
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analyses in the pooled data set as well as across two sub-

groups: sampling framework (i.e. recruitment from the

general population vs. hospital vs. primary care centres)

and survey mode (i.e. caregivers who completed face-to-

face interviews vs. written questionnaires). Notably, indi-

vidual study protocols dictated survey mode.

We first described the characteristics of the study sam-

ple. We then assessed the distributional properties of the

CarerQol-VAS, SRB and Transfer by examining mean

scores, spread in variation (standard deviation), and the

extent of floor or ceiling effects. Since there is no univer-

sally accepted threshold for identifying floor and ceiling

effects, we considered these effects present if 15 % of

caregivers reported either the lowest or highest scores [25].

We further examined the mean (standard deviation), range

and floor and ceiling effects for PU and CarerQol-7D

summary scores. Mean differences for the three VAS

scores, PU and the CarerQol-7D summary score across

subgroups were assessed using ANOVA.

For comparative purposes [17], we evaluated each of

the seven dimensions of CarerQol-7D separately. We first

calculated the distribution of responses. To assess whether

construct validity, i.e. the degree to which scores are

consistent with hypotheses [26], of the CarerQol-7D was

upheld in the pooled data set and predefined subgroups,

we calculated random effects meta-correlations (Spear-

man’s rho) between CarerQol-VAS, SRB and PU scores

and the seven dimensions of the CarerQol-7D with the

meta-package in R [27]. A random effects meta-correla-

tion was performed to allow for heterogeneity between

individual studies in the pooled data set. Correlation

coefficients were classified as trivial (B0.1), weak (0.1 to

\0.3), moderate (0.3 to \0.5), strong (0.5 to \0.7) and

very strong (C0.7) [28]. In line with previous research

[17], we posited several hypotheses reading the direc-

tionality and magnitude of these associations (Supple-

mental Table 1). We presumed that construct validity was

upheld if the strength of association and directionality of

correlations coincided with most (*75 %) of our

hypotheses [25].

Caregiver happiness and self-perceived burden have

been shown to be associated with the CarerQol-7D [17].

Thus, to further examine construct validity, we conducted

linear mixed models between these measures while

allowing for clustering effects between study projects.

Given the observed correlation between CarerQol-VAS

and SRB, we applied a multivariate repeated measures

approach to simultaneously model both outcomes as a

function of the seven dimensions of the CarerQol-7D

[29]. In the adjusted models, consideration was also given

to caregiver’s sex, age, socio-economic status, self-

reported health and the care recipient’s sex, age and

frailty status.

To demonstrate the potential impact on multivariate

analysis, interaction terms were assessed to determine if

associations differed significantly across sampling frame-

work (general population vs. different care settings) and

survey mode (interview vs. written questionnaire). Covar-

iates of interest in these models only included the seven

dimensions of the CarerQol-7D and their interaction terms

between sampling framework or survey mode. All statis-

tical analyses were carried out using SAS (Version 9.3;

SAS Institute Inc., Care, NC, USA) and R (2013: Vienna,

Austria).

Results

Sample characteristics

Data were pooled from 17 different research projects

resulting in a data set of 3,269 caregivers. The pooled data

set comprised of two large projects ([500 caregivers

recruited), nine mid-sized projects (100 to\500 caregivers

recruited) and six small projects (\100 caregivers recrui-

ted); a more detailed description of individual studies is

available at www.topics-mds.eu. The majority of caregiv-

ers were recruited from primary care centres (59.3 %;

n = 1,940), followed by the general population (23.0 %;

n = 753) and hospitals (17.6 %; n = 576). Information on

survey mode was available for two-thirds of caregivers

(61.7 %; n = 2,195). Among caregivers with data on sur-

vey mode, most (86.3 %; n = 1,895) completed a written

questionnaire. The majority of caregivers completing a

written questionnaire were recruited from a primary care

centre (59.5 %; n = 1,127).

Several differences in caregiver and care recipient

characteristics were observed across sampling frames and

survey mode (Table 1). Relative to those sampled from the

general population or primary care centres, caregivers

sampled from hospitals were more likely to be the care

recipient’s spouse and consequently reside with the care

recipient. Care recipients sampled from hospitals were less

likely to be female and on average reported a lower frailty

index score. Caregivers who were interviewed were more

likely to be older, the care recipient’s spouse and reside

with the care recipient; their care recipients were more

likely to have at least one ADL limitation and to report

higher frailty index scores.

Visual analogue scales and summary scores

Mean (SD) scores for the CarerQol-VAS, SRB and

Transfer were 70.1 (16.5), 43.0 (25.4) and 50.0 (26.2),

respectively (Table 2). Based on a 15 % threshold, no

disproportionate clustering of responses was observed at
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the scale extremes to indicate floor or ceiling effects.

However, for SRB, a notably higher proportion of care-

givers sampled from hospitals reported no self-perceived

burden (11.0 %) relative to those sampled from the general

population (2.3 %) or primary care centres (3.3 %). None

of the caregivers who were interviewed reported the

highest possible score for Transfer, whereas 2.4 % of

caregivers who completed a written questionnaire did.

The distributional properties of PU and CarerQol-7D

summary scores were broadly similar across sampling

frame and survey mode (Table 2). The mean (SD) PU

score was 20.0 (31.3), indicating that on average caregivers

attached a positive value to providing care. None of the

caregivers scored the lowest or the highest possible scores

for the CarerQol-7D (i.e. 0, 100, respectively). When

examining lower and upper thresholds (i.e. summary scores

B5 or C95), overall, no caregivers scored B5, whereas

6.9 % scored C95.

Dimensions of the CarerQol

The vast majority of caregivers reported fulfilment in care

giving and few reported financial difficulties due to their

care-giving responsibilities (Fig. 2). Reporting levels

across the individual dimensions of the CarerQol-7D varied

minimally by sampling frame and survey mode (Supple-

mental Figures 1 and 2); yet, there were several key dif-

ferences. Caregivers sampled from primary care centres

were less likely to report ‘‘no’’ relational issues compared

to caregivers sampled from the general population or

hospitals (50.2, 63.7, 64.9 %, respectively) and more likely

to report ‘‘some’’ relational issues (40.1, 28.6, 27.9 %,

Table 1 Characteristics of informal caregivers by sampling frame and survey mode, The Older Persons and Informal Caregivers Minimal

Dataset, 2013

Overall

(N = 3,269)

Sampling frame Survey mode

General population

(N = 753)

Hospital

(N = 576)

Primary care

(N = 1,940)

Interview

(N = 300)

Questionnaire

(N = 1,895)

Not indicated

(N = 1,074)

Caregiver characteristics

Women 70.1 68.5 68.1 71.3 69.0 69.4 71.8

Age in years (mean, SD) 63 (12) 64 (12) 65 (12) 63 (13) 66 (12) 63 (12) 63 (12)

Relationship with care recipient

Spouse/life partner 43.9 46.0 53.9 40.2 57.0 41.3 44.7

Child 46.0 43.2 38.5 49.2 36.0 47.0 47.0

Other 10.1 10.9 7.6 10.6 7.0 11.7 8.3

Residence with care recipient 46.0 43.9 54.4 44.3 60.1 44.5 44.6

Care h/week (median, IQR) 8 (16) 9 (17) 11 (18) 8 (16) 12 (25) 9 (16) 7 (13)

Socioeconomic status quartile

Low 27.2 19.8 35.4 27.6 19.6 32.3 20.3

Lower middle 22.7 17.8 22.4 24.7 25.3 21.2 24.6

Upper middle 22.3 21.3 14.5 24.9 31.8 21.7 20.6

High 27.9 41.2 27.7 22.8 23.3 24.8 34.5

Self-reported health

Excellent/Very good 24.2 25.1 25.8 23.4 24.0 24.0 24.7

Good 45.0 45.4 44.2 45.1 46.3 45.4 44.0

Fair/poor 30.8 29.5 30.0 31.5 29.7 30.6 31.4

Care recipient characteristics

Women 61.4 61.6 55.4 63.1 52.3 63.6 60.2

Age in years (mean, SD) 80 (7) 80 (8) 78 (7) 80 (7) 80 (7) 80 (7) 80 (7)

Multimorbidity 85.1 81.3 77.9 87.8 91.3 86.9 80.8

C1 ADL limitation 89.3 83.3 84.0 94.0 95.1 89.0 87.4

Frailty index score (mean, SD) 0.33 (0.14) 0.33 (0.16) 0.26 (0.14) 0.34 (0.13) 0.35 (0.14) 0.31 (0.13) 0.33 (0.16)

Percentages are shown unless otherwise stated. Socio-economic status was based on an index score derived from geospatial data on average

income, employment type and educational level for the Dutch population. Multimorbidity was defined as the presence of[2 conditions based on

a list of 17 morbidities. ADL limitations were identified using an extended version of the Katz Index of Independence Activities of Daily Living.

The frailty index ranges from 0 to 1 with higher scores indicating higher levels of frailty

SD standard deviation, IQR interquartile range, ADL activities of daily living
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respectively). Compared to those who completed a written

questionnaire, caregivers who were interviewed reported

higher levels of social support and relational problems

though lower levels of fulfilment in caregiving.

Random effects meta-correlation

In the pooled data set, a weaker negative correlation was

observed between the CarerQol-VAS and SRB, whereas a

stronger positive correlation was observed between the

CarerQol-VAS and PU (Table 3). There was a weak to

moderate negative correlation between the CarerQol-VAS

and five of the CarerQol-7D dimensions (relational prob-

lems, mental health issues, physical health issues, problems

with daily activities and financial problems). SRB was

negatively correlated with PU and fulfilment and positively

correlated with the remaining CarerQol-7D dimensions.

Similar patterns were observed for PU though in con-

trasting directionality. Observed correlations in the pooled

data set generally coincided with hypothesized magnitude

and directionality (Table 3, Supplemental Table 1). The

magnitudes of observed correlations differed modestly by

sampling frame and survey mode. Specifically, correlations

between SRB and the CarerQol-7D dimensions were

weaker among caregivers who were sampled from primary

care centres and who were interviewed (Supplemental

Tables 2 and 3).

Multivariate analysis

The directionality of associations in the multivariate

model between the CarerQol-VAS, SRB and the seven

CarerQol dimensions supported the construct validity of

the CarerQol in the pooled population (Table 4). The

positive dimensions of the CarerQol-7D (fulfilment, social

support) were positively associated with the CarerQol-

VAS, whereas the negative dimensions (relational prob-

lems, mental health issues, physical health issues, prob-

lems with daily activities and financial problems) were

negatively associated with the CarerQol-VAS; contrasting

associations were observed for SRB. Similar associations

persisted in the adjusted model. Poor self-rated health and

frailty of the care recipient were negatively associated

with the CarerQol-VAS and positively associated with

increased SRB, further supporting the validity of the

measures.

In the last analysis, the CarerQol-VAS and SRB were

modelled as a function of the seven dimensions of the

CarerQol-7D and their interaction terms with sampling

frame or survey mode; significant interaction terms were

primarily observed for SRB (Tables 5, 6). The patterns of

association between the positive and negative dimensions

of the CarerQol-7D and the CarerQol-VAS and SRB were

similar to the unadjusted model. However, the interaction

terms did impact the strength of these associations. Rela-

tive to caregivers sampled from primary care centres, there

0% 20% 40% 60% 80% 100%

Social support

Financial problems

Problems with daily ac�vi�es

Physical health issues

Mental health issues

Rela�onal problems

Fulfilment

No Some A lot

Fig. 2 Distribution of CarerQol-7D dimension (N = 3,269)

Table 3 Random effects meta-correlation coefficient (Spearman’s rho)

CarerQol-VAS (95 % CI) SRB (95 % CI) PU (95 % CI)

SRB -0.25 (-0.40, -0.10)

PU 0.52 (0.49, 0.54) -0.35 (-0.44, -0.24)

CarerQol domains

Fulfilment 0.19 (0.15, 0.24) -0.16 (-0.22, -0.09) 0.28 (0.22, 0.34)

Relational problems -0.27 (-0.32, -0.22) 0.36 (0.27, 0.44) -0.30 (-0.33, -0.27)

Mental health issues -0.43 (-0.48, -0.38) 0.36 (0.26, 0.46) -0.29 (-0.33, -0.25)

Physical health issues -0.35 (-0.38, -0.31) 0.33 (0.21, 0.45) -0.26 (-0.31, -0.21)

Problems with daily activities -0.27 (-0.31, -0.24) 0.40 (0.27, 0.52) -0.32 (-0.37, -0.28)

Financial problems -0.17 (-0.21, -0.12) 0.15 (0.05, 0.24) -0.14 (-0.18, -0.09)

Social support 0.09 (0.03, 0.14) 0.002 (-0.05, 0.05) 0.01 (-0.04; 0.06)

CarerQol-VAS refers to the statement, ‘‘Please indicate how happy you are currently feeling’’. SRB refers to the statement, ‘‘Please indicate how

burdensome you feeling care for loved one is at the moment’’. PU, process utility, is a derived measure representing the value a carer attaches to

the process of informal caregiving

95 % CI 95 % confidence interval
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was a weaker association between relational problems and

SRB in caregivers sampled from hospitals; in contrast, the

association between mental health issues and SRB was

stronger (Table 5). Moreover, a stronger association

between problems with daily activities and SRB was

observed for caregivers sampled from the general popu-

lation. A significant interaction between survey mode and

physical health was observed for both the CarerQol-VAS

and SRB, underscoring meaningful differences in the

reporting of this item in an interview versus a written

questionnaire (Table 6). Relative to caregivers who com-

pleted a written questionnaire, a weaker association was

found between physical health issues and the CarerQol-

VAS and SRB in caregivers who were interviewed. Sim-

ilarly, the association between problems with daily activ-

ities and SRB was weaker.

Discussion

Our examination of the CarerQol instrument in different

study settings demonstrates that construct validity was

maintained. Although good scientific practice emphasises

the importance of re-evaluating instrument properties in

individual research studies [15], our findings lend support

to the applicability of the CarerQol instrument in a variety

of settings. Nonetheless, pooled analyses based on the full

TOPICS-MDS may not be appropriate for all research

questions due to minor differential reporting. Survey mode

in particular seemed to modestly influence self-reported

burden. Given the available data, we are unable to discern

why such differences arose, and we cannot exclude that

some findings may be due to statistical chance alone. Still,

different survey administration modes have been shown to

Table 4 Multivariable multivariate analysis of CarerQol-VAS and Self-Rated Burden (SRB)

CarerQol-VAS SRB

Unadjusted Adjusted Unadjusted Adjusted

b 95 % CI b 95 % CI b 95 % CI b 95 % CI

Intercept 88.41 83.90, 92.92 92.17 86.67, 97.66 -1.86 -7.48, 3.76 -4.48 -12.04, 3.08

Fulfilment 2.34 1.38, 3.31 2.27 1.24, 3.29 -2.03 -3.25, -0.80 -2.76 -4.23, -1.29

Relational problems -2.81 -3.80, -1.82 -2.38 -3.45, -1.32 8.97 7.71, 10.22 7.73 6.20, 9.26

Mental health issues -7.96 -9.02, -6.89 -7.41 -8.57, -6.24 5.67 4.32, 7.03 5.48 3.81, 7.15

Physical health issues -3.53 -4.57, -2.50 -1.37 -2.66, -0.09 3.82 2.49 5.14 2.97 1.13, 4.81

Problems with daily activities -1.00 -2.08, 0.08 -1.47 -2.65, -0.29 11.04 9.68, 12.40 10.30 8.61, 12.00

Financial problems -2.12 -3.93, -0.30 -1.00 -3.04, 1.04 2.15 -0.20, 4.49 2.49 -0.43, 5.42

Social support 0.58 -0.20, 1.36 0.19 -0.65, 1.03 0.89 -0.12, 1.90 0.25 -0.96, 1.46

Caregiver’s sex (referent: female) -1.07 -2.58, 0.44 -0.58 -2.74, 1.59

Caregiver’s age 0.03 -0.03, 0.08 0.02 -0.06, 0.10

Socioeconomic status quartile

Low -0.41 -2.07, 1.24 1.23 -1.11, 3.57

Lower middle 0.01 -1.78, 1.79 -0.82 -3.35, 1.71

Upper middle -1.48 -3.19, 0.24 -0.63 -3.07, 1.80

High Reference Reference

Self-reported health

Excellent/very good Reference Reference

Good -4.59 -6.14, -3.04 -1.58 -3.80, 0.65

Fair/poor -6.89 -8.91, -4.87 -0.16 -3.07, 2.75

Care recipient’s sex (reference: female) -1.05 -2.49, 0.38 1.47 -0.59, 3.53

Care recipient’s age 0.11 0.02, 0.20 0.02 -0.11, 0.15

Care recipient’s frailty index score -9.38 -13.98, -4.78 31.50 24.91, 38.09

Cluster effects

Cluster variance (ru
2) 1.83 4.37 70.46 84.59

Error variance (re
2) 201.41 186.73 381.24 368.34

Intraclass correlation coefficient (q) 0.009 0.02 0.16 0.19

CarerQol-VAS refers to the statement, ‘‘Please indicate how happy you are currently feeling’’. SRB refers to the statement, ‘‘Please indicate how burdensome

you feeling care for loved one is at the moment’’. Unstandardised beta (b) estimates are presented. Models are adjusted for all variables listed on the table. The

centred mean age was used in the multiple multivariate analysis

95 % CI 95 % confidence interval
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influence response patterns [12, 13, 30], and caregivers

may have underreported certain difficulties to frame their

responses as more ‘‘socially desirable’’. Importantly, these

findings should encourage future users of the CarerQol-7D

and TOPICS-MDS to be mindful that certain outcome

measures, such as SRB, may be more heavily influenced by

study design features than others.

In our present study, we expanded on previous research

by validating the CarerQol among caregivers who were

sampled from the general population, hospitals and

primary care centres. Reassuringly, observed associations

between the CarerQol dimensions and outcomes of

interest were similar [16, 17]. However, complementary

research examining other care settings, such as retirement

communities or nursing homes, would also be of benefit.

Such settings are unique given the integration of informal

and formal care. TOPICS-MDS did contain two studies

sampled from nursing homes though these studies were

excluded due to small numbers (100 observations in

total).

Table 5 Interaction estimates

for sampling frame in the

multivariate analysis of

CarerQol-VAS and self-rated

Burden (SRB)

CarerQol-VAS refers to the

statement, ‘‘Please indicate how

happy you are currently

feeling’’. SRB refers to the

statement, ‘‘Please indicate how

burdensome you feeling care for

loved one is at the moment’’.

Unstandardised beta (b)

estimates are presented.

Statistically significant

interaction terms are indicated

in bold. An asterisk (*) indicates

an interaction term

CarerQol-VAS SRB

b 95 % CI b 95 % CI

Intercept 85.58 79.09, 92.07 6.39 -14.27, 0.51

Fulfilment 3.66 2.28, 5.06 -2.89 -4.51, -1.27

Relational problems -2.49 -3.86, -1.12 9.21 7.61, 10.81

Mental health issues -7.94 -9.41, -6.47 4.35 2.63, 6.07

Physical health issues -2.90 -4.32, -1.48 3.93 2.25, 5.61

Problems with daily activities -0.93 -2.43, 0.57 9.56 7.82, 11.31

Financial problems -3.57 -6.22, -0.92 2.54 -0.61, 5.68

Social support 0.72 -0.38, 1.82 0.90 -0.42, 2.23

Sampling frame

Primary care Reference

General 9.28 -0.38, 18.94 -15.93 -28.24, -3.62

Hospital -0.22 -10.77, 10.32 -18.24 -32.06, 4.42

Fulfilment*

General -3.01 -5.25, -0.77 2.02 -0.92, 4.95

Hospital -1.46 -3.99, 1.06 0.67 -2.71, 4.05

Relational problems*

General -1.35 -3.63, 0.94 0.56 -2.46, 3.58

Hospital 0.93 -1.78, 3.64 -3.81 27.48, -0.15

Mental health issues*

General -0.38 -2.87, 2.11 2.54 -0.75, 5.83

Hospital 0.62 -2.25, 3.49 4.15 0.21, 8.09

Physical health issues*

General -1.33 -3.73, 1.08 -1.15 -4.34, 2.03

Hospital -1.41 -4.25, 1.42 1.00 -2.86, 4.87

Problems with daily activities*

General -0.20 -2.70, 2.31 3.56 0.26, 6.89

Hospital 0.02 -2.86, 2.91 3.66 -0.23, 7.55

Financial problems*

General 1.34 -3.09, 5.76 -0.96 -6.82, 4.90

Hospital 3.90 -0.48, 8.29 -0.01 -5.90, 5.87

Social support*

General 0.72 -1.09, 2.54 -0.61 -3.02, 1.80

Hospital -1.48 -3.52, 0.57 1.12 -1.65, 3.90

Cluster effects

Cluster variance (ru
2) 1.70 75.72

Error variance (re
2) 200.83 379.79

Intraclass correlation coefficient (q) 0.008 0.17
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Although we reported the distributional properties of

Transfer, it is important to emphasise that this VAS was

developed in conjunction with the CarerQol-VAS with the

intention of measuring PU. Transfer has not been inde-

pendently validated for use in health services research, and

thus should not be used as an individual marker of care-

related burden. Nonetheless, we felt it was informative to

present the distributional properties of Transfer since these

measures directly influence the range of PU scores. If

differential reporting was observed for one VAS and not

the other, then the PU measurement may need to be re-

evaluated. However, we found that neither VAS seemed to

be disproportionately influenced by sampling frame or

survey mode.

Our work is subject to several limitations. Firstly, the

operationalisation of concepts may raise concerns, specif-

ically how caregivers interpret the CarerQol-VAS (happi-

ness) and SRB (burden). However, using a VAS to measure

general happiness has been widely applied in psychological

and economic research [31] as well as specifically in the

context of informal care [32, 33]. Similarly, when com-

pared with different burden scales, SRB produced a valid

measure of burden [21]. Furthermore, the lack of a uni-

versally accepted operational definition for informal care

may impede the applicability of findings. TOPICS-MDS

applied a broad definition, defining informal care as long-

term, voluntary and unpaid care for individuals with limi-

tations impeding their ability to meet their daily needs.

This definition did not specify a time duration for ‘‘long-

term’’ care, though recent guidelines developed in the

Netherlands have defined ‘‘long-term’’ as care provision

lasting at least 2 weeks [34].

Secondly, due to extensive missingness in the survey

mode, we were inhibited from stratifying our analysis by

both sampling frame and survey mode. Since the majority

of interviews were conducted on caregivers sampled from

primary care centres, we were unable to ascertain the

interaction between these two study design features. Fur-

ther stratification may have exposed additional complexi-

ties in the data set. It is also important to note that survey

mode was determined according to individual study pro-

tocols. The majority of included studies used written

questionnaires, three were mixed mode and one was

interview only. To reduce bias, data collection was per-

formed using standardised forms, and we accounted for

clustering effects within individual studies by performing

linear mixed models.

Lastly, our current analysis revealed minor differential

reporting by survey mode; we have not discussed treatment

of differential reporting in TOPICS-MDS. Since the mag-

nitude and directionality of bias may vary across individual

survey items, quantifying the sole impact of a study design

feature is challenging. We speculate that uniform solutions

are unlikely given that differential reporting is dependent

upon the outcomes and covariates of interest. We do,

however, encourage future users of TOPICS-MDS to apply

Table 6 Interaction estimates

for survey mode in the

multivariate analysis of

CarerQol-VAS and Self-Rated

Burden (SRB)

CarerQol-VAS refers to the

statement, ‘‘Please indicate how

happy you are currently

feeling’’. SRB refers to the

statement, ‘‘Please indicate how

burdensome you feeling care for

loved one is at the moment’’.

Statistically significant

interaction terms are indicated

in bold. Mode was defined as

either interview or written

questionnaire (reference group).

An asterisk (*) indicates an

interaction term

CarerQol-VAS SRB

b 95 % CI b 95 % CI

Intercept 87.09 81.77, 92.42 -6.88 -14.27, 0.51

Fulfilment 2.51 1.35, 3.66 -2.34 -3.99, -0.69

Relational problems -1.86 -3.07, -0.66 8.83 7.11, 10.54

Mental health issues -8.51 -9.76, -7.26 5.77 3.98, 7.57

Physical health issues -4.13 -5.38, -2.89 5.60 3.83, 7.38

Problems with daily activities -0.20 -1.47, 1.06 11.49 9.69, 13.30

Financial problems -2.45 -4.50, -0.39 4.15 1.21, 7.10

Social support 0.79 -0.14, 1.71 -0.01 -1.32, 1.30

Survey mode (questionnaire = reference) -8.78 -21.38, 3.82 55.97 38.17, 73.77

Fulfilment * mode 2.09 -0.99, 5.17 -1.81 -6.17, 2.54

Relational problems * mode -2.13 -4.87, 0.61 -2.79 -6.69, 1.10

Mental health issues * mode 1.18 -2.03, 4.39 -3.07 -7.64, 1.49

Physical health issues * mode 4.82 1.80, 7.84 29.35 213.64, 25.07

Problems with daily activities * mode -2.97 -6.23, 0.30 27.62 212.26, 22.98

Financial problems * mode 0.15 -5.76, 6.05 -7.89 -16.31, 0.53

Social support * mode -0.30 -2.70, 2.11 3.34 -0.09, 6.76

Cluster effects

Cluster variance (ru
2) 2.77 80.43

Error variance (re
2) 190.85 372.33

Intraclass correlation coefficient (q) 0.01 0.18
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meta-analytic techniques to examine heterogeneity and

assess the feasibility of using pooled data [35]. Such

techniques may include the a priori decision to perform

subgroup or sensitivity analyses by survey mode [36].

Whereas random effects meta-analyses may be suitable for

certain research questions, it is critical to emphasise that

such analyses do not ‘‘fix’’ issues of heterogeneity [36].

In this regard, a major strength of our study was that we

were able to perform an individual patient data meta-ana-

lysis using TOPICS-MDS, a standardised, pooled master

database. There are numerous advantages of using indi-

vidual patient data over aggregate data, such as the ability

to include unpublished data (thus reducing publication

bias) and the ability to perform standardised statistical

analyses across studies [37]. As data sharing becomes

increasingly encouraged in the scientific community [38],

attempted retrieval of individual patient data should be

encouraged in the protocol phase of a meta-analysis.

Although individual patient data meta-analysis cannot

circumvent all the challenges associated with pooled data

[39, 40], it can enhance researchers’ understanding of the

data and the effects of heterogeneity.

An additional strength is that we defined measurement

properties (i.e. validity) in line with previous work pub-

lished by COnsensus-based Standards for the selection of

health Measurement INstruments (COSMIN) Initiative

[26]. Variation in terminology and definitions for mea-

surement properties frequently occurs in scientific research.

By adhering to recommended terms and definitions reached

through international consensus, we aimed to create a

greater transparency in our work.

In conclusion, our analysis supports the overall validity

of the CarerQol instrument. This finding is not only rele-

vant for individuals who wish to access TOPICS-MDS

data, but also individuals who would like to apply the

CarerQol instrument in future studies of care-related

quality of life. Due to minor differential reporting, pooling

mixed-mode CarerQol data should be interpreted with

caution; for TOPICS-MDS, meta-analytic techniques may

be warranted.
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