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Abstract
Objective  We assess whether the preferences regarding dependency-related health states as stated by informal caregivers 
are aligned with those expressed by the general population.
Methods  The preferences of a sample of 139 Spanish informal caregivers of dependent patients are compared with those 
obtained via a sample of 312 persons, also from the Spanish general population. We assess 24 dependency states extracted 
from the DEP-6D using the time trade-off method. Descriptive statistics and regression methods are used to explore differ-
ences between the two samples.
Results  Mean difference tests establish that, for all but one of the 24 states, there are no significant differences between the samples. 
The estimated mean values ranged from − 0.64 to 0.60 for the caregiver sample and from − 0.60 to 0.65 for the general population 
sample, with a correlation of 0.96. On average, the classification of states as better or worse than dead matched in both samples 
(except for one state). Regression models also show that sample type does not have a significant average impact. After we introduce 
interaction effects, only the most severe level of two dimensions, cognitive problems and housework, result in significant differ-
ences—with the caregiver sample reporting higher values for the former, and lower values for the latter.
Conclusion  Caregivers and the general population exhibit quite similar preferences concerning dependency-related health 
states. This suggests that the results of cost-utility analyses, and the resource allocation decisions based on them, would 
likewise not be significantly affected by the preferences used to generate the weighting algorithm.

Key Points for Decision Makers 

The caregivers’ preferences for dependency-related 
health states are very similar, on average, to the prefer-
ences of the general population.

The analysis by dimension shows that the cognitive 
problems generate more disutility for the general popu-
lation than for carers, and the opposite is true for the 
housework dimension.

Cost-utility analysis and public decision making would 
hardly be affected by the preferences used to generate 
the dependency states values, and the use of preferences 
from general population is recommended.

1  Introduction

The rapid ageing of the population will bring new chal-
lenges, one of which will be to delay as much as possible 
the loss of health-related quality of life (QoL) for older 
people. A frequent consequence of this deterioration in 
health associated with ageing is the loss of the ability to 
carry out basic activities of daily living, resulting in the 
need for help from others. This situation of dependency, 
not necessarily associated with ageing, translates into 
an enormous cost of care, which is added to the health 
expenditure generated by these situations. In fact, it is 
common for funding decisions to change when these costs 
are included [1, 2].
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There are multiple strategies—both pharmacologic [3, 
4] and non-pharmacologic [5, 6]—to promote health for 
older adults, which contribute both to prevent or delay 
situations of dependency, and to decrease the degree of 
dependency when it occurs (preventing strokes, delaying 
both the onset and the progression of Alzheimer’s disease 
and other dementias, rehabilitation, technical aids, educa-
tion programmes to prevent falls, etc.). The benefits and 
costs of these strategies and others expected to emerge in 
the future need to be quantified to make informed deci-
sions. Several instruments are available to assess the QoL 
associated with a situation of dependency—dependency-
related QoL—that make it possible to estimate the effec-
tiveness of such programmes, some of which are widely 
used, such as the Katz scale [7], the Barthel Index [8] or 
the Lawton and Brody scale [9]. However, these instru-
ments are not preference-based and, in consequence, do 
not allow to measure the variation of QoL using scales 
recommended for economic evaluation, such as quality-
adjusted life years (QALYs). To overcome these limita-
tions, generic preference-based instruments can be used, 
with the EQ-5D being the most frequently mentioned in 
guidelines from national health technology assessment 
agencies [10]. However, the main limitation of these 
instruments is that generic measures, as opposed to spe-
cific measures of dependency, may not be sensitive enough 
to identify relevant changes in dependency status [11, 12]. 
For example, regaining the ability to eat on one's own in 
a Parkinson's sufferer (either through a tremor-reducing 
drug or an electronic device that compensates for tremors) 
is a major change at the individual and family level, but 
would rarely lead to a change in any of the generic pref-
erence-based measures, in patients with multiple comor-
bidities. The weak correlation between the Barthel index 
and the EQ-5D found in the literature supports this evi-
dence [13–15]. In the context of dependency, there is also 
a growing interest in the Adult Social Care Outcomes 
Toolkit (ASCOT) [16, 17]. The ASCOT is another pref-
erence-based instrument that can be applied to economic 
evaluation. However, this tool does not measure changes in 
the severity of dependency but rather changes in the social 
care–related QoL.

The DEP-6D, is a specific instrument designed to meas-
ure changes in dependency-related QoL, which integrates 
the discriminatory capacity of instruments designed spe-
cifically for dependency with the desirable properties for 
use in economic evaluation [18]. As the authors point out 
“the proposed instrument provides complementary utilities 
to generic measures with a wider focus and should be used 
alongside these to provide a more accurate measurement”. 
This instrument provides classical QALYs anchored on a full 
health-dead scale as commonly used in cost-utility analy-
sis and it has been used in different contexts, such as the 

estimation of disability-adjusted life expectancy [19], or in 
measuring the impact of severity of dependency on caregiver 
burden [20]. Using the COSMIN grid in a systematic review 
of generic and specific instruments used to estimate QALYs, 
Touré et al. [21] found that 63.2% of the quality criteria 
assessed were rated as very good in the DEP-6D, compared 
to 56% of the mean for all instruments assessed.

The DEP-6D amounts to a system for classifying depend-
ency states along six dimensions of three or four levels each, 
and it incorporates a preference-based scoring algorithm that 
assigns weights to each of the dimension levels. The weights 
are based on preferences of Spanish citizens obtained by 
way of the time trade-off (TTO) method. The use of general 
population preferences to estimate these weights is a strategy 
often recommended in the economic evaluation of health 
programmes [22, 23]. However, it would be desirable to ana-
lyse whether the results would be similar if based on the pref-
erences of other involved groups. The DEP-6D describes, in 
general, more severe problems than those usually described 
by means of generic preference-based measures, with the 
minimum utility score predicted by the DEP-6D algorithm 
being −0.84 (valued on the 1-0 full health–dead QALY 
scale), which is considerably lower than the minimum value 
predicted by the Spanish algorithms of the most widely used 
generic instruments, such as the EQ-5D-3L [24], the EQ-
5D-5L [25] and the SF-6D [26], whose minimum values 
are − 0.65, − 0.25 and − 0.36, respectively. The authors 
also find that more than half (14 from 24) of the directly 
rated dependency states had a negative value—that is, they 
were considered to be worse than dead. Given the low values 
obtained, one wonders whether greater knowledge based on 
personal experience might lead to a different assessment of 
these states, producing an algorithm with different weights.

Following Cubi-Molla et al. [27], different perspectives 
can be adopted to incorporate experience in the assessment 
of health states. One of them uses patients to assess their 
own state of health. However, it has strong limitations if we 
want to assess dependency situations that are very severe 
or linked to cognitive problems. While it is true that other 
studies have surveyed people with mild or moderate cog-
nitive problems, the tasks to be performed were aimed at 
positioning themselves in one of the levels of the dimen-
sions assessed (for example in the EQ-5D multi-attribute 
classification system). When utility weights need to be esti-
mated, as in our study, only patients with a mild cognitive 
impairment can participate [28]. It should be noted that the 
methodology commonly used to obtain utility weights, for 
example the TTO method, requires very demanding tasks 
from a cognitive point of view, which makes it impossible 
for many of the health conditions described by the DEP-6D 
to be assessed by patients experiencing such a health con-
dition. Another perspective that can also be considered to 
evaluate health states is that provided by dependent people 
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evaluating hypothetical situations. In this case, dependent 
persons without cognitive problems would be able to assess 
the 24 health states previously assessed by the general popu-
lation. However, this option has also been rejected in our 
study for several reasons. On the one hand, there may be an 
asymmetric bias between assessments of health states that 
are more similar to those of the patient being interviewed, in 
which adaptation may play a role, and those health states that 
are more different [29, 30]. On the other hand, the elicitation 
of experience-based values would be compromised in the 
case of more severe hypothetical states.

Another group of interest widely used in the literature 
to incorporate experience-based values into the analysis is 
caregivers of dependent persons (vicarious experience) [31, 
32]. This is the group we use in our study. The answers 
of informal caregivers can be a good proxy because they 
are familiar with the limitations, needs, and feelings of the 
individuals for whom they care and as the National Insti-
tute for Health and Clinical Excellence (NICE) points out, 
when “it is not possible to get measurements directly from 
patients, these should come from the person who acts as 
their carer” [22]. In addition, using the caregiver’s perspec-
tive allows for the incorporation of experience in a wide 
range of dependency situations, both in terms of current and 
past experience—it is common for the same caregiver to 
have experience in different dependency situations that the 
cared-for person has been through. Given that our aim is 
to analyse whether the preferences on dependency-related 
health states expressed by informal caregivers coincide with 
those expressed by the general population, as described in 
Rodríguez-Míguez et al., the assessment of the same 24 
hypothetical health states also evaluated by the general 
population seems to us to be the most appropriate strategy 
[18]. Furthermore, there is evidence that when it comes to 
hypothetical health states, patient and caregiver preferences 
do not differ significantly [31].

There is, a priori, no clear expectation. On the one hand, 
care provision may induce a process of adaptation that leads 
to higher evaluations of these states; this phenomenon is 
frequently reported in the literature comparing the prefer-
ences of patients with those of the general population [33]. 
Although this “disability paradox” refers to patients’ prefer-
ences, a similar effect might arise when caregivers’ prefer-
ences are analysed. On the other hand, close contact with 
dependent persons may provide more information about the 
limitations and losses of well-being that such situations pro-
duce, which in turn could exacerbate the negative perception 
of these states [28]. Finally, it may be that the two groups 
express similar preferences, reinforcing the recommenda-
tion (from studies of economic evaluation) to use general 
population samples.

2 � Method

2.1 � The DEP‑6D Instrument

The DEP-6D is an instrument used to characterise the level 
of daily dependence on others [18]. It comprises a ques-
tionnaire and a weighting algorithm that assigns a score to 
each of the responses provided. The DEP-6D classification 
system is based on six attributes or dimensions—eating, 
incontinence, personal care, mobility, housework, and cog-
nition problems—each having either three or four levels (see 
Table 1). Correlation analysis and focus groups were used 
to select dimensions and levels, and the TTO method was 
used to estimate a preference-based scoring algorithm. A 
major advantage of this dependency assessment tool is that 
it enables the estimation of QALYs, which underpin cost-
utility analysis.

2.2 � Samples and Questionnaire

This study uses two cross-sectional samples from two 
groups: the general population and caregivers. Microdata 
from the general population sample were provided by Rod-
ríguez-Míguez et al. [18]. This sample consists of 312 citi-
zens drawn from the general population of Galicia (a region 
in Spain) recruited at home in 2011 by means of stratified 
random sampling. Caregivers’ preferences were obtained in 
2016 from a convenience sample of 139 primary informal 
caregivers of chronically ill dependent adults who need help 
with activities of daily living. The caregivers were contacted 
in primary care centres in Pontevedra (Galicia) and inter-
viewed by health and social workers. In both samples, the 
interviewers were trained to conduct the interview as fol-
lows; first, the content of the questionnaire was explained 
in detail and then a mock interview was conducted with one 
of the researchers.

Face-to-face interviews were conducted in the partic-
ipant's home in both samples. In order to reproduce as 
closely as possible, the interview with the general popu-
lation, a pen-and-paper interview was also conducted 
with the sample of caregivers. Only interviews that, due 
to interviewer error, did not follow the pre-established 
TTO sequence (explained below) were eliminated—in 
these situations the TTO values cannot be obtained. The 
questionnaire begins with the presentation of the dimen-
sions and levels of the DEP-6D. Since the questionnaire 
is designed so that in many cases it can be self-completed, 
no additional explanation is provided, unless requested 
by the participant. Next, participants were asked to value 
six DEP-6D dependency states. To increase comparabil-
ity, the questionnaire and experimental design used for the 
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caregiver sample were identical to the one used previously 
for the general population sample. It included a total of 24 
dependency states, divided into four blocks of size six (see 
Table 4 in the Results section to follow); the states and 
blocks were obtained in the seminal work using an optimal 
design that captures only main effects, which means that 
interaction effects cannot be tested. The blocks and the 
states were randomly assigned to the participants. Assess-
ment of the dependency states was carried out using the 
TTO method. After rating the six states in sequence, each 
participant was shown the six states together (on sepa-
rate cards) and asked to rank them from most to least pre-
ferred. Participants’ socioeconomic characteristics were 
also collected.

2.3 � Utility Valuation Method

The traditional TTO method was used to assess the depend-
ency states. Given that the assessment of health states 
may vary depending on the framing of the TTO questions 
[34–37], to avoid confounding effects when comparing the 
preference of caregivers to the general population, we used 
the same framework as in the original study. Participants 
were asked to place themselves in a hypothetical situation 
in which a doctor informed them that they suffer from a 
serious illness which, if not treated urgently, will degen-
erate and rapidly lead to death. The doctor also informed 
them that there was a treatment that, although it would not 

cure the disease, would allow them to live 10 more years 
in a certain state of dependency (at this moment, one of 
the six states to be evaluated is shown). Participants were 
asked to choose between being treated or not. If they choose 
the treatment, this means that the state is regarded as better 
than dead (BTD); if the treatment is rejected, then the state 
is considered worse than dead (WTD). Depending on the 
answer given to this initial question, the following line of 
inquiry is adopted.

•	 If they accept treatment, then an iterative up–down pro-
cedure was applied to find the number of years, Y∗

BTD
 , 

in full heath (FH) at which participants were indifferent 
between 10 years in the state being evaluated and Y∗

BTD
 in 

FH. The starting value for Y
BTD

 was set equal to 5 years. 
Thus, participants must choose between two options: A, 
10 years in the evaluated state; or B, Y

BTD
= 5 years in 

FH. Depending on the answer provided, Y
BTD

 is adjusted 
up or down until the indifference point—or the inter-
val containing it—(Y∗

BTD
 ) is bounded as described next 

(indifference is allowed in all choices, in which case the 
process ends).

–	 If participant chooses A → Y
BTD

= 8 : 

1)	 if A → Y
BTD

= 9;
2)	 if B → Y

BTD
= 7 → if B → Y

BTD
= 6.

Table 1   Levels and dimensions of DEP-6D

Levels of dimensions Dimensions

1.  Does not need assistance to eat or drink
2.  Needs partial aid to eat or drink (cutting, serving, etc.)
3.  Needs to be given food and drink

Feeding

1.  Does not have incontinence or does not need help
2.  Has urinary (or faecal) incontinence and needs help for hygiene
3.  Has both urinary and faecal incontinence and needs help for hygiene

Incontinence

1.  Does not need help for personal care: bathing, grooming, dressing, etc.
2.  Needs help only to bathe but not for the rest of personal care
3.  Needs help for most personal care activities
4.  Is incapable of carrying out personal care; needs someone else to perform this activity

Personal care

1.  Moves independently
2.  Does not need help to move within the home but does out of home
3.  Needs help to move both in and out of home
4.  Is incapable of changing position; bed-ridden or chair-ridden

Mobility

1.  Does not need help to carry out daily housework (making food, cleaning crockery, etc.)
2.  Needs daily help for daily housework
3.  Is incapable of carrying out most daily housework

Housework

1.  Does not need help due to cognitive/mental problems or has not these problems
2.  Needs assistance to manage money, medication or to take some basic everyday decisions;
generally collaborative attitude with the caregiver
3.  Incapable of taking basic decisions; cannot live alone. Does not resist help
4.  Incapable of taking basic decisions; cannot live alone. Does not collaborate and usually offers resistance to help

Cognition problems
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–	 If participant chooses B → Y
BTD

= 2 : 

1)	 if A → Y
BTD

= 4 → if B → Y
BTD

= 3;
2)	 if B → Y

BTD
= 1.

•	 If they refuse treatment, the next choice was between: 
A, Y

WTD
 years in full health followed by 10 − Y

WTD
 years 

in the state being evaluated; or B, dying. As before, the 
value for Y

WTD
 as initially set to 5 years and then moved 

up or down until the convergence process terminated.

–	 If participant chooses A → Y
WTD

= 2 : 

1)	 if A → Y
WTD

= 1;
2)	 if B → Y

WTD
= 4 → if B → Y

WTD
= 3.

–	 If participant chooses B → Y
BTD

= 8 : 

1)	 if A → Y
WTD

= 7 → if B → Y
WTD

= 6;
2)	 if B → Y

BTD
= 9..

Utility for state S, denoted U(S) , was obtained by using 
the QALY model assumptions for chronic health states 
– that is, the value of existing Y years in state S is equal 
to U(S) × Y  . By convention, the utility of FH is 1 and the 
utility of death is 0; hence U(S) is obtained as follows. If a 
state is regarded as BTD then, under the previous assump-
tions, U(S) = Y

∗
BTD

∕10 . For states that are regarded as 
WTD, U(S) = −Y∗

WTD
∕(10 − Y

∗
WTD

) . However, because 
the negative utilities calculated in this way do not have a 
lower bound (and so result in distributions that are skewed 
strongly to the left), we bound negative values at −1 via 
applying the transformation suggested by Patrick et  al. 
[38]: U(S) = −Y∗

WTD
∕10 . Owing to our iterative up–down 

procedure, usually a range of values (and not an indiffer-
ence value) is obtained for both Y∗

BTD
 and Y∗

WTD
 . The follow-

ing example illustrates the procedure used to obtain U(S) . 
Suppose a participant, who considers a state better than 
dead, has chosen option A when Y

BTD
= 5 , option B when 

Y
BTD

= 8 , and option A when Y
BTD

= 7 . In that event, Y
BTD

 
lies in the interval (0.7, 0.8). Visual aids (identical for both 
samples) were used in all questions to help subjects under-
stand the questions posed; as an example, Fig. 1 shows the 
visual aid presented immediately after the state has been 
found to be considered BTD by the participant.

2.4 � Statistical Analysis

Several analyses were conducted to determine whether the 
preferences of caregivers are different from those of the gen-
eral population. First, we checked for whether the level of 
inconsistency—both internal and external—and invariance 

of the responses is similar in both samples. Internal consist-
ency is analysed by identifying non-compliance with the 
dominance test, which is violated when a respondent places 
more value on a state that is logically worse in the sense that 
none of its dimensions presents a better situation. External 
consistency is measured as the extent of correlation between 
the ranking of states as derived from the TTO exercises and 
the direct ranking provided by participants. With regard to 
invariance, we identify those participants who assign the 
same value to all states, a particular case of which involves 
individuals who simply do not trade off ( U(S) = 1 for all 
states).

Second, for each of the 24 states assessed we determined 
the mean utility by sample (general population vs caregivers) 
and checked for significant differences between those two 
samples. There is no consensus on how best to proceed with 
inconsistent participants [39, 40]; here we followed other 
authors in opting to exclude participants with more than one 
inconsistency. In this way, we seek to distinguish between 
systematic departures from dominance—as exhibited by the 
excluded participants—and random error [18, 41]. We report 
the states’ mean values for the full sample and also for the 
reduced sample (hereinafter referred to as the “consistent 
participants”). Only the sample of consistent participants is 
used for all other aspects of the statistical analyses.

Third, random-effects interval-data regression models 
were used to obtain the weighting algorithms for each 
of the samples, and also to look for significant between-
sample differences in preferences concerning depend-
ency-related health states. These regression models allow 
us to consider both uncertainty about the exact value 
of indifference and the presence of left-censored value 
[25]. On the one hand, in most of the ratings we do not 
obtain a point of indifference, but an interval in which the 
unknown value lies. On the other hand, by construction, 
the values obtained had a minimum TTO value bounded 
at −1, but respondents could hypothetically continue trad-
ing beyond the left bound at −1. Therefore, we relax this 
lower bound assumption and consider responses at the 
lower bound (−1) to be censored. The model also contains 
a random effect to account for the dependence of repeated 
observations within respondents. The dependent varia-
ble for all models was U(S) . In model 1 and model 2 we 
estimate separately the weighting algorithms for each of 
the samples (caregivers and general population), and the 
independent variables are the severity levels of the dimen-
sions. To facilitate comparisons, the relative importance 
of each dimension is obtained by dividing its range by the 
sum of the ranges of all attributes. Model 3 uses the full 
data set; in this model, the independent variables are the 
severity levels of dimensions and a dummy variable set to 
1 for caregiver respondents or to 0 for respondents from 
the general population. Model 4 reproduces model 3 but 
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controls for the most relevant sociodemographic variables 
(gender, age, and educational level). Finally, the inde-
pendent variables in model 5 are the interactions between 
severity levels and sample type; thus, we explore whether 
(and, if so, how) the sample’s effects differ among the 
dimensions.

Written informed consent was obtained from each 
participant, and the Committee on Ethics of Clinical 
Research in Galicia approved the study.

3 � Results

In the sample of caregivers, all questions have correctly 
followed the established itinerary to obtain TTO values—
in the general population sample only 2 observations had 
been eliminated. Table 2 presents a descriptive analysis of 
the sample. As expected, the sample of caregivers differs 
markedly from that of the general population. In particu-
lar, the former consists mostly of women and has a higher 
mean age than the general population. The caregiver sam-
ple is also characterized by a lower educational level and 

a lower frequency of people working, with a quarter of 
the sample being retired people. The distribution of fam-
ily income (excluding missing data) is similar across the 
samples.

Table 3 reports the level of consistency and invariance by 
sample. The two samples yield similar results, with no signifi-
cant differences being observed. There is a high percentage of 
participants who meet all the consistency tests, and if we include 
those who commit no more than one inconsistency then this per-
centage rises to 94% in both samples. The correlation between 
the direct ranking and the resulting TTO method is only moder-
ate yet is similar in both samples. The number of participants 
who always provide the same answer for all states (invariant 
utility) is higher in the general population than in caregivers, 
although the difference is not statistically significant (p = 0.228).

Table 4 shows the mean values of the 24 states that were 
directly evaluated. The labelling of the states refers to the 
levels in which the state is found in each of the six dimensions 
that make up the DEP-6D (e.g., a dependent in state 122222 
does not need assistance to eat or drink but has a level-2 sever-
ity in all the other dimensions). Figure 2 plots the mean val-
ues, by sample, ordered according to the sum of the (ordinal) 

Fig. 1   Example of visual aid

Translation: Now suppose that you are in the state you have chosen (see card) and 
you will live in that situation for the next 10 years. On a new visit to the doctor, 
you are informed that there is a new treatment that would allow you to regain your 
health, but you will live fewer years. Therefore, the situation you face is the 
following:
WITHOUT TREATMENT: 10 YEARS WITH THOSE LIMITATIONS
WITH TREATMENT: 5 YEARS IN GOOD HEALTH
Would you undergo the treatment?
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values of the levels that make up each state. According to the 
mean difference tests whose results are reported in Table 4, 
there are no significant differences between the samples (car-
egivers vs general population)—except for the state 112132 
(p = 0.008 in the full samples and p = 0.013 in the samples 

of consistent participants). Pearson’s coefficient of correlation 
between the mean values of the two samples is 0.96. Mean 
values of the consistent samples ranged from − 0.69 to 0.64 
for the caregiver’s sample and from − 0.62 to 0.66 for the 
general population sample. On average, the classification of 
states as better or worse than dead coincides in both of those 
samples (except for state 212223).

Table 5 (models 1 and 2) displays the impact of dimen-
sion levels on the utility weights (weighting algorithm) by 
sample. For the estimation, the two most severe levels of the 
dimension “personal care” (level 3 and level 4 in Table 1) 
have been combined into a single level. The reason is that, 
in the general population sample, level 4 of personal care 
had less of an effect on QoL than level 3 of personal care 
(although the two parameters are not significantly differ-
ent, p = 0.568); hence, we followed the approach of Rod-
ríguez-Míguez et al. [18] in grouping them together. We also 
grouped them in the caregiver sample to facilitate compari-
sons between samples; in this case, the parameters reflected 
the hypothesized effects—level 3 of personal care had less of 
an effect on QoL than level 4 of personal care—(p = 0.058). 
The remaining parameters have the expected sign and direc-
tion: as the situation in a given dimension worsens, its utility 
declines. Comparing models 1 and 2 reveals that the larg-
est differences are observed in the most severe level of the 
“housework” dimension (caregivers report greater disutil-
ity than the general population) and in the severest level of 
“cognitive problems” (for which caregivers report less disu-
tility). Table 6 shows the relative importance of the 6 dimen-
sions, as well as their confidence intervals, for each of the 
samples. The relative importance is quite similar between 
samples for all dimensions except for the housework and 
cognitive problems dimensions, both with a difference of 
around 9 percentage points. Models 1 and 2 allow the esti-
mation of the utility score associated with any dependency 
situation described by the DEP-6D by adding to the constant 
the estimated value of each of its levels.

We can see from model 3 that, at the aggregate level, the 
average score in the sample of caregivers is 0.063 points 
less than the general population sample—although this dif-
ference is not significant (p = 0.36). Model 4 establishes 
that these results do not change substantially when we con-
trol for sociodemographic variables. And in model 5, where 
we allowed for differences by dimension, again there are no 
significant differences between samples except for the most 
severe level of cognitive problems (− 0.607 for the general 
population and − 0.444 for caregivers; p = 0.032) and the 
most severe level of housework (− 0.104 for the general 
population and − 0.240 for caregivers; p = 0.031). These 
results do not change substantially when we control for soci-
odemographic variables (results not displayed).

Table 2   Characteristics of the two samples (%)

CD close dependent

Caregivers (n 
= 139)

General popu-
lation (n = 312)

Female 91.4 47.4
Age (mean) 55.0 41.5
Education
 Primary studies or less 59.7 37.5
 Secondary 30.2 39.4
 University 10.1 23.1

Lives with partner 33.8 39.9
Labor status
 Employed 20.1 59.6
 Pensioner/retired 25.9 10.9
 Unemployed 41.0 15.7
 Domestic tasks 10.1 8.3
 Student/others 2.9 5.5

Home income (€ monthly)
 < 500 1.4 5.9
 500–999 15.8 13.2
 1000–1499 29.5 30.5
 1500–1999 25.9 25.7
 2000–2999 19.4 16.9
 ≥ 3000 7.9 7.7

# Household members (mean) 3.1 3.5
CD
 No CD 0.0 53.2
 CD (not living together) 16.55 40.1
 CD (living together) 83.45 6.7

Table 3   Consistency and invariance by sample

TTO time trade-off, U(S) utility for state

Caregivers 
(n = 139)

General 
population (n 
= 312)

Meet all dominance tests 80.6% 79.2%
Fail only one dominance test 13.7% 14.7%
Individual Spearman’s rho between
 TTO and direct ranking (mean)

0.65 0.66

U(S) = 1 for all states (no trade-off) 0% 0%
Same utility for all states 3.6% 6.4%
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Table 4   Descriptive statistics of observed TTO values by sample

SD standard deviation, TTO time trade-off
a The first number of the state refers to the level of the first dimension, and so on

Statea All participants Consistent participants

Caregivers General population p value Caregivers General population p value

n Mean SD n Mean SD n Mean SD n Mean SD

Block 1 122222 34 0.09 0.65 82 0.17 0.54 0.465 32 0.12 0.66 77 0.18 0.53 0.607
133334 34 − 0.37 0.56 82 − 0.45 0.47 0.403 32 0.39 0.56 77 − 0.49 0.45 0.335
211121 34 0.60 0.49 82 0.58 0.47 0.888 32 0.64 0.45 77 0.60 0.46 0.696
214232 34 0.00 0.64 82 0.06 0.59 0.605 32 0.02 0.65 77 0.04 0.60 0.871
313331 34 0.11 0.71 82 0.17 0.60 0.614 32 0.15 0.71 77 0.17 0.61 0.873
323433 34 − 0.42 0.54 82 − 0.49 0.51 0.480 32 − 0.41 0.55 77 − 0.53 0.48 0.252

Block 2 111221 36 0.60 0.48 78 0.65 0.42 0.518 35 0.62 0.46 77 0.66 0.42 0.664
112132 36 0.02 0.68 78 0.35 0.57 0.008 35 0.04 0.68 77 0.35 0.57 0.013
112211 36 0.51 0.58 78 0.60 0.45 0.355 35 0.50 0.58 77 0.60 0.45 0.322
223234 36 − 0.44 0.52 78 − 0.47 0.54 0.822 35 − 0.43 0.52 77 − 0.48 0.53 0.610
234333 36 − 0.54 0.43 78 − 0.42 0.51 0.235 35 − 0.57 0.40 77 − 0.44 0.50 0.185
333122 36 − 0.37 0.55 78 − 0.23 0.62 0.259 35 − 0.37 0.55 77 − 0.24 0.61 0.304

Block 3 111112 33 0.38 0.49 75 0.40 0.57 0.905 30 0.44 0.46 66 0.50 0.49 0.594
113233 33 − 0.27 0.60 75 − 0.12 0.66 0.263 30 − 0.31 0.60 66 − 0.12 0.66 0.202
213322 33 − 0.26 0.60 75 − 0.07 0.64 0.144 30 − 0.30 0.59 66 − 0.07 0.64 0.098
222131 33 0.08 0.58 75 0.24 0.60 0.191 30 0.10 0.58 66 0.26 0.60 0.235
234431 33 − 0.57 0.49 75 − 0.37 0.62 0.102 30 − 0.60 0.48 66 − 0.37 0.62 0.075
334234 33 − 0.64 0.40 75 − 0.54 0.51 0.293 30 − 0.69 0.35 66 − 0.55 0.51 0.179

Block 4 123121 36 0.29 0.57 77 0.30 0.57 0.984 34 0.31 0.59 73 0.32 0.58 0.917
212223 36 0.02 0.66 77 − 0.16 0.67 0.198 34 0.00 0.67 73 − 0.15 0.68 0.301
233432 36 − 0.46 0.53 77 − 0.45 0.58 0.946 34 − 0.52 0.48 73 − 0.48 0.57 0.743
314434 36 − 0.55 0.45 77 − 0.60 0.51 0.563 34 − 0.58 0.42 73 − 0.62 0.50 0.686
324332 36 − 0.45 0.49 77 − 0.32 0.61 0.234 34 − 0.46 0.50 73 − 0.32 0.61 0.244
333231 36 − 0.21 0.65 77 − 0.19 0.64 0.841 34 − 0.26 0.64 73 − 0.21 0.65 0.709

Fig. 2   Values of DEP-6D states 
by sample
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4 � Discussion

In this study we compared the preferences of the general 
population and those of caregivers when assessing 24 
dependency-related (hypothetical) health states from the 
DEP-6D instrument. With regard to the validity of the 
information obtained, no internal and external consistency 
tests exhibited significant differences between samples, 
and the invariant responses were low in both samples. As 
for the utility scores assigned to the states by respondents, 
significant differences were observed in only one of the 24 
states assessed. The estimated regression models confirm 
that sample type does not have a significant average impact, 
even when we control for the participants’ socioeconomic 
characteristics.

However, as mentioned below, one of the limitations of 
the caregiver sample is its small size, which decreases its 
statistical power. Therefore, it seems appropriate to com-
ment on the mean differences between the two samples 
despite their non-significance. The general population 
sample assigns a mean value that is 0.063 points higher 
than the caregiver sample’s mean—0.074 when we con-
trol for socioeconomic characteristics. In addition to the 
statistical non-significance of these differences, they are 
also not large in the sense of a “minimally important dif-
ference” (difference perceived by patients as beneficial)—a 
difference of 0.074 in the EQ-5D, which also uses the TTO 
method when assessing health states, has been estimated to 
constitute a minimally important difference [42].

The similarity in ratings that we find is in line with 
the results of other studies comparing the preferences of 
the general population and patients; see the meta-analyses 
by Dolders et al. [43] and Peeters and Stiggelbout [44]. 
Although Peeters and Stiggelbout find at the aggregate 
level that patients give higher ratings than the general 
population, the ratings of the two groups were similar 
when both rated hypothetical health states. In the field of 
dependency, Netten et al. [16] similarly found that, when 
using the ASCOT instrument to assess outcomes of social 
care for adults, there is insufficient difference between the 

general population and service users to justify a different 
weighting algorithm.

However, although there is no significant average impact, 
the analysis by dimension provides additional information 
that is worth commenting on. In particular, the most severe 
level of the cognitive problems dimension generates more 
disutility for the general population than for carers, and the 
opposite is true for the most severe level of the dimension 
housework; there are no significant differences in the other 
comparisons. Regarding the differences found between car-
ers and the general population in the cognitive problems 
dimension, the study most similar to ours is that of Rowen 
et  al. [28]. These authors also focus on the differences 
between caregivers and the general population and find, 
using the TTO method, that caregivers of patients with mild 
dementia gave systematically lower values for hypothetical 
dementia health states than did members of the general pop-
ulation—an outcome at odds with our study’s results, where 
for the mild and moderate levels of the cognitive problems 
dimension no significant differences were found and for 
severe states caregivers provide higher values. Yet, as those 
authors point out, the wording and labelling of the classifica-
tion system may have affected these results. Although both 
samples rated the same description of hypothetical health 
states, caregiver participants knew that the study was about 
dementia whereas respondents from the general popula-
tion were not informed that the health states evaluated were 
dementia specific. That difference may account for the latter 
sample’s higher valuation.

Several hypotheses can be put forward to help explain 
the results obtained in our study, both at the aggregate 
level and by dimension. First, it should be noted that, 
although the most severe levels of the cognitive problems 
and housework dimensions are significantly different 
between the samples, their impact goes in the opposite 
direction; the cognitive problems dimension generates 
more disutility for the general population than for car-
egivers, and the opposite occurs with housework. There-
fore, both impacts can exert a countervailing effect, which 
may help to explain, at least partially, the low aggregate 

Table 6   Relative importance of 
dimensions by sample

CI confidence interval

Caregivers General population

Relative 
importance

95% CI Relative 
importance

95% CI

Feeding 0.101 0.062 0.140 0.121 0.084 0.157
Incontinence 0.167 0.117 0.217 0.157 0.121 0.193
Personal care 0.182 0.110 0.253 0.137 0.075 0.198
Mobility 0.160 0.097 0.223 0.199 0.154 0.245
Housework 0.145 0.085 0.204 0.052 0.004 0.101
Cognition problems 0.245 0.190 0.301 0.334 0.303 0.365



115Preferences of Caregivers and the Public for Dependency States

impact obtained. Second, there is evidence that the per-
spective in which we place the participant may play some 
role [27]. For example, in the study by Lobchuk et al. [45], 
lower values of health states are obtained when the car-
egiver imagines him/herself in that situation than when the 
patient's perspective is adopted. This would help to explain 
the lower (although not significant) rating provided by the 
caregivers in our sample. Third, given that we tried to 
incorporate experience in the assessment of health states, 
the fact that 47% of the general population sample has a 
close dependent relative—although only 6.7% live with 
him or her—may make their preferences closer to those 
of the caregiver sample. To try to isolate this possible 
effect, model 3 was re-estimated but considering 3 values 
for the variable sample, depending on whether the obser-
vation belongs to the general population without a close 
dependent (less experience), to the general population with 
a close dependent (more experience) or to the sample of 
caregivers. Although no significant differences were found 
between any of the 3 groups, the results show the expected 
direction, the greater the experience the smaller the differ-
ence with the sample of caregivers. Thus, with respect to 
the general population without a close dependent, the gen-
eral population with a close dependent reduces the mean 
valuation of the states by 0.69 (p = 0.198) and the sample 
of caregivers by 0.095 (p = 0.135). Fourth, the higher 
values obtained for the most severe level of the cognitive 
problems dimension could be explained by an adaptation 
process leading to a higher assessment of these states. 
Although this phenomenon usually applies to assessments 
provided by patients [46], as mentioned above, a similar 
effect could occur when caregiver preferences are ana-
lyzed. Finally, the sample of caregivers mostly comprises 
women, and one might wonder whether this may have 
influenced the greater impact of the housework dimen-
sion in the sample of caregivers. Given that women tend 
to dedicate more time to housework than men, the limita-
tions in performing it may have a greater impact, which 
could explain the observed results. To test this hypothesis, 
model 5 was replicated considering only the subsamples 
of women. If this were the main cause of the differences 
found in the most severe level of the housework dimen-
sion, the differences should be considerably reduced. The 
results obtained do not support this hypothesis: the param-
eter housework_3 is − 0.16 for the general population and 
− 0.29 for female caregivers; p = 0.10).

We must point out the limitations of our study. First, given 
that our aim was to compare the preferences of a sample of 
caregivers with the general population sample obtained by 
Rodríguez-Míguez et al. [18], the questionnaire design was 
the same and therefore shared the limitations acknowledged 
in the original study. Thus, the design did not allow us to 
test for interaction effects between dimensions—that is, the 

weights we estimate can be represented only by an additive 
main-effects model without interaction term—and utilities 
can only be obtained with an accuracy of 0.05 points. In 
addition, there is evidence that the assessment of health 
states can vary depending on the framing of the TTO ques-
tions—for example the duration of the state to be valued 
or the lead (or lag) time in FH attached [35, 37], the start-
ing point [34], or the iteration procedure [36], among oth-
ers. Although for comparability purposes our study follows 
the same TTO framework as the original study, the impact 
of this choice may affect comparability with other Span-
ish studies that allow for the estimation of QALYs. Thus, 
while our design is similar to that used for the estimation 
of the Spanish EQ-5D-3L and therefore QALYs are highly 
comparable, the comparison with the Spanish EQ-5D-5L 
[25] is more questionable because there is evidence that the 
composite-TTO values tend to be higher than the traditional 
TTO values for health states WTD [47].

Second, there are limitations related to the characteristics 
of the sample of caregivers. The small sample size and a pos-
sible selection bias may reduce the generality of our results, 
potentially compromising the external validity of the results. 
Although we have a representative sample of the general popu-
lation, the same cannot be said about our sample of caregiv-
ers—whose members were recruited among those attending an 
appointment with the social worker in different primary health 
centres. This fact will naturally bias the sample of caregivers 
toward more severe dependents, which in turn may have influ-
enced our results. In any case, we argue that if there are scant 
differences between the general population and caregivers of 
people with severe dependency then one could not reasonably 
expect there to be differences when caregivers of people with 
milder dependency are considered. That being said, informal 
caregivers of more severely dependent patients may well have 
endured different levels of dependency of the persons they 
care for, and this experience could endow them with a broad 
knowledge of different states of dependency. With respect to 
this sample’s small size, it could easily have affected the sta-
tistical significance (or non-significance) of some results. Still, 
it is worth noting that small samples are common in this field; 
in the previously cited study of Rowen et al. [28], for example, 
only 71 patient caregivers participated in the TTO exercise.

In conclusion, our study provides a DEP-6D weighting 
algorithm that is based on a sample of caregivers and thus 
complements the previously estimated weighting algorithm 
based on general population preferences. We find that car-
egivers’ preferences for hypothetical health states derived 
from the DEP-6D scarcely differ from preferences derived 
from the general population. However, some significant dif-
ferences by dimension have been found. Since the results of 
caregivers have been extracted from a convenience sample 
our recommendation—pending further studies that yield 
new information on this topic—is to use the algorithm 
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derived from the general population because it is based on 
a larger sample and also aligns with the approach recom-
mended for health economic evaluation.
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