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Background Health state valuations obtained from the general
population are used for cost-utility analyses of health-care interventions. Currently, most studies have focused on valuations of
somatic conditions, to a much lesser extent of mental states, that
is, depression and even less on valuations of depression co-occurring
with somatic conditions.
Objective We tested the feasibility of the time trade-oﬀ (TTO) task
to elicit valuations for depression solitary or co-occurring with a
somatic condition. Moreover, we explored person- and staterelated factors that may aﬀect valuations.
Design During semi-structured interviews, 10 individuals (ﬁve
women, mean age: 36 years) used a TTO task to value vignettes
describing mild and severe depression; and mild depression cooccurring with moderate and severe states of cancer, diabetes or
heart disease. During valuations, participants were thinking aloud.
Feasibility criteria were successful completion and diﬃculty/
concentration (1–10); logical consistency of values; and comprehension of the TTO, based on qualitative analysis of think aloud data.
Factors inﬂuencing valuations were generated from think aloud data.
Results Participants reported satisfactory levels of diﬃculty (mean:
1.9) and concentration (mean: 8.3) and assigned consistent values.
Qualitative analysis revealed diﬃculties with imagining: living with
depression for lifetime (n = 4); reaching the age of 80 (n = 6); and
living with a somatic condition and mentally healthy (n = 6).
Person- and state-related factors, for example perceived susceptibility to depression (n = 4), appeared to aﬀect valuations.
Conclusion Quantitative ﬁndings supported feasibility of the valuation protocol, yet qualitative ﬁndings indicated that certain task
aspects should be readdressed. Factors inﬂuencing valuations can
be explored to better understand valuations.
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Patients with a chronic somatic condition
experience elevated levels of depression,
compared to the general population.1,2 Cooccurring depression with a somatic condition
has been related to a worse health-related quality of life (HRQoL) and medical outcomes.3–5
As such, depression may impose a great burden
on the patient.
Depression can be assessed by diﬀerent types
of measures; most frequently self-report symptom scales are used. An alternative type of the
assessment of depression includes the use of
health state valuations (else called ‘utility
values’, ‘utilities’): a HRQoL indicator appropriate for use in economic evaluations of
health-care interventions (i.e. cost-utility
analyses).6 In valuation methodology, a health
state (i.e. depression) is ﬁrst described based
on a standardized classiﬁcation system which
includes several relevant HRQoL domains and
then assigned a value that represents the preference for living in this health state, in a scale
from 0, representing a state equivalent to death
(in other words, a very low HRQoL associated
with the health state), to 1, representing a state
equivalent to perfect health. These values can
then be used in cost-utility analyses to calculate
the number of quality-adjusted life years
gained by a health-care intervention, as a
means for resource allocation decision-making.
Valuations can be elicited by either patients
who experience the health state or by the
general population imagining it. Oﬃcial guidelines suggest the use of the population perspective in cost-utility analyses, as these are the
ones who are paying for the health-care
interventions.7
Previous studies have generated valuations
of depression, both in patients with depression
and in the general population.8–10 Values for
depression have been found to range substantially based on the severity of the depression
state. For example, in a study of Bennett
et al.,8 mild depression, as described based on
the McSad depression speciﬁc classiﬁcation system, was valued more or less halfway the score
range (0.59), whereas severe chronic depression
was valued very close to death (0.04).

Little is known about the valuation of depression co-occurring with a medical condition, as
most studies so far focused on the valuation of a
somatic condition or of a mental condition, such
as depression. It might be that depression is valued diﬀerently when it co-occurs with a somatic
condition. For example, the impact of depression on HRQoL might be larger for a person
who copes with cancer than for a somatically
healthy person, as the cancer might negatively
interact and magnify the impact of depression.
The opposite could also be hypothesized, that is
that the impact of depression might be underestimated by the cancer patient, who might be
focusing on the impact of cancer and its treatment. Based on the large prevalence of depression co-occurring with a medical condition, the
potential inﬂuence of somatic conditions on valuations of depression needs to be examined and
taken into account when using depression valuations in cost-utility analyses of psychological
interventions oﬀered to somatic patients.
To elicit valuations, diﬀerent methods can be
applied. The time trade-oﬀ (TTO) is considered
a reliable and valid valuation method,11 yet
complex and cognitively demanding.12 In the
majority of valuation studies, diﬃculties related
to the TTO have been reported. Potential diﬃculties related to the feasibility of the TTO protocol can be subdivided into three levels. First,
some participants might experience major diﬃculties with the task and even fail to complete it
on the whole, or within a reasonable time period. Second, a number of participants might be
able to complete the task, but assign values in a
pattern that appears logically inconsistent. Some
respondents appear to have diﬃculties discerning between two states, that is assign more
favourable values to the one that is obviously
more severe.13 Third, even participants who are
able to complete the task and assign consistent
values might in fact comprehend or interpret
aspects of the valuation task inappropriately.
For example, an earlier study using the TTO
demonstrates that participants are able to provide responses even for scenarios they consider
implausible, which implies that they somehow
reinterpret these scenarios.14 Whereas the ﬁrst
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two aspects are usually considered to assess feasibility of TTO protocols, the third aspect has
been given much less attention. In the case of
mental health state valuations, additional challenges have been reported, for example, regarding discriminative ability,9 and it is reasonable
to assume such challenges to be more profound
when the co-occurring states are concerned.
Our understanding of how co-occurring
depression is valued can further advance by
looking into factors that aﬀect valuations of
depression. For example, individuals might consider that the consequences of depression, for
example ﬁnancial and on the family, are
pronounced when a somatic condition is also
present and thus value co-occurring depression
worse than depression as a solitary state. Up to
now, limited attention has been put on exploring
factors that aﬀect valuations from the perspective of the individuals. Demographic factors
such as age, gender, marital status15 and experience with the condition16 have been shown to
aﬀect valuations,17 but evidence is inconsistent.18 Regarding valuations of mental health
states, speciﬁc factors, such as stigma, have been
proposed,10 but have not been studied so
far. With this study, we aimed to gain more
insight into the ways a somatic condition
might potentially aﬀect valuations of depression
and explore other factors that might aﬀect
valuations.
Therefore, we pilot tested TTO-based valuations of depression co-occurring with a somatic
condition. Our ﬁrst aim was to test the feasibility of the valuation protocol and identify potential obstacles. Feasibility was based on three
criteria: (i) how many participants are able to
complete the task, how much time is required,
and how participants rate their experienced difﬁculty and concentration; (ii) to what degree
values are logically consistent; and (iii) how
accurately participants comprehend and interpret the valuation task. The ﬁrst two aspects
were assessed based on a quantitative approach.
We considered the valuation protocol successful
when almost all of the participants were able to
complete the task and rated their experienced
diﬃculty low (mean < 3, on a scale from 0 to
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10) and their concentration high (mean > 7, on
a scale from 0 to 10). An in-depth qualitative
approach was employed to examine the comprehension and interpretation of the valuation
task. Speciﬁcally, our aim was to make sure that
participants could accurately comprehend the
valuation task according to the instructions provided and interpret it appropriately. Our second
aim was to explore factors that participants take
into account during their valuations, also based
on a qualitative approach.

Methods
Participants
Participants were volunteers, recruited via
informal networks and were interviewed in the
period of January to March 2011. Invitations
to partake in this study were handed to
employees of the Health Psychology Department of the University Medical Center Groningen with the request to pass it to their
networks outside of the UMCG. In the invitation, information was provided of the general
aim of the study, the interview procedure (i.e.
approximate time required, UMCG setting)
and contact information for the ones interested
to partake. A quota sampling approach was
used to ensure variance with regard to age,
gender and educational background. Inclusion
criteria were the following: age older than
18 years and younger than 70 years, Dutch
nationality, ﬂuency in Dutch or English language, and not being professionally involved in
patient health care or research.
As participants were not approached on
behalf of the University Medical Center
Groningen, no approval from the Medical
Ethical Committee was required.
Interview procedure
The interview consisted of three phases. During
the introductory phase, participants provided
background information and learned about the
general aim of the study. Next, the use of
vignettes describing hypothetical health states
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was explained. Then, the think aloud method
(TAM) was introduced and practiced on an
irrelevant topic (relationship satisfaction) (more
information on the TAM provided below). In
the main part, participants were introduced to
the TTO task and valued six vignettes describing
depression either as a solitary state (‘Depression
– Solitary’) or co-occurring with a somatic condition (‘Depression – Co-occurring’). In the ﬁnal
part, participants evaluated the tasks and
answered additional questions. Interviews were
performed by two of the authors (KP, FRML)
in a quiet setting and were tape-recorded. Paper
cards with the vignettes, the TTO instructions
and a scale representing life years were used.
Vignettes
Eight vignettes were developed, of which two
described ‘Depression – Solitary’ and six
described ‘Depression – Co-occurring’. The
two ‘Depression – Solitary’ vignettes described
depression health states corresponding to either
a mild or a severe level. These descriptions
were developed based on the McSad depression
speciﬁc utility measure,19 previously validated
in Dutch in patients with somatic conditions.20
The ‘Depression – Co-occurring’ vignettes
described health states of mild depression cooccurring with cancer, diabetes or heart disease
(three types of somatic conditions), of either
moderate or severe level of dysfunctioning (two
severity levels), resulting in six (2 9 3) diﬀerent
vignettes of ‘Depression – Co-occurring’. These
three speciﬁc types of somatic conditions were
chosen as they commonly co-occur with
depression.21–23 Descriptions of somatic conditions were based on relevant condition-speciﬁc
HRQoL measures.24–26 An example of a vignette describing mild depression co-occurring
with moderate cancer can be found in Table 1.
The two ‘Depression – Solitary’ vignettes were
presented to all participants. Furthermore,
each participant was presented with four of the
‘Depression – Co-occurring’ vignettes, describing both severity levels for two of the three
somatic conditions. Thus, each participant
valued six vignettes in total.

Table 1 Example of a vignette describing depression (mild)
co-occurring with cancer (moderate)
Imagine that you are a patient with cancer.
• Quite regularly, you have some physical reactions,
especially moderate pain and nausea.
• You also feel tired sometimes.
• You feel somewhat physically restricted and ﬁnd it
relatively diﬃcult to perform your social or family
activities.
In addition to the symptoms of cancer, you experience
symptoms that constitute a diagnosis of depression.
• You feel more down and don’t enjoy things as usual.
• Sometimes, you don’t feel very good about yourself and
see the down-side of everything.
• You have some trouble concentrating and remembering,
and it seems harder to make decisions.
• Things are more of a chore and at times you feel
sluggish or agitated.
• You are able to function okay at work, home, school or
with friends but often don’t enjoy what you are doing or
feel more withdrawn lately.

Measures
Time trade-oﬀ valuation protocol
The TTO task involves asking participants to
imagine living in an adverse health condition
for a certain amount of years (x) and then die
(‘Option A’). Then, participants are asked to
imagine that they could recover from the
adverse state, but this would mean that they
would need to give up a number (y) of their
life years (x) (‘Option B’). For participants
who are willing to trade years (choose Option
B), the number of years to trade (y) varies,
until the maximum is reached (ymax). Based on
their answer, the value for the relevant state is
then calculated as 1
(ymax/x), ranging from 0
(equivalent to death) to 1 (equivalent to perfect
health), with lower values representing worse
valuations.
For the purposes of this study, participants
were asked to imagine living with depression
(‘Depression – Solitary’ or ‘Depression – Cooccurring’) for the rest of their life, assuming
they will reach the general life expectancy of 80
(http://statline.cbs.nl) (‘Option A’). Then, they
were asked whether they would trade any years
to live in a healthy mental state (‘Option B’).
A ping-pong titration method27 was employed
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to reach the maximum number of years participants would trade, by means of a scale representing life years (range from 18 to 80). In the
case of ‘Depression – Co-occurring’ vignettes,
it was made clear that life years would be
traded to live in a healthy mental state, but
with the somatic condition. In that way, we
aimed to assess the burden of depression in the
presence of a somatic condition.
Questionnaires
Prior to the valuations, participants answered
questions regarding their age, occupation,
family status and educational background.
Following the valuations, they reported
experience, either personal or via a close person, with cancer, diabetes, heart disease or
depression; and rated ﬁrst, diﬃculty of understanding the task (0: not diﬃcult at all – 10:
very diﬃcult), and second, their concentration
during the task (0: not concentrated at all – 10:
very much concentrated).
Think aloud method
The TAM was used as it is considered the
appropriate method to gain in-depth information concerning participants’ comprehension
and interpretation of the valuation task and
factors that aﬀect valuations, which may not
be available otherwise.28,29 During the TTO
tasks, participants were verbalizing all their
thoughts without commenting upon them.30
The interviewer avoided interrupting or
answering questions, but occasionally used
motivational probes to encourage thinking
aloud, for example ‘How did you reach this
answer?’ or ‘What are you thinking now?’

consistency of values. First, we calculated values
based on the proportion of ymax/x, where ymax
represents the maximum number of years a person was willing to trade and x represents the
total number of years available (80 – age). Then,
we examined whether valuations fulﬁl two fundamental hypotheses; ﬁrst, mild depression
should be valued similarly or higher when compared to severe depression; and second, mild
depression should be valued similarly or higher
when it co-occurs with a moderate rather than a
severe state of a somatic condition.
Qualitative analyses of think aloud data were
used to examine the third criterion of feasibility
regarding how appropriately participants comprehend and interpret the valuation task, as
well as to answer our second research question
regarding factors that aﬀect valuations. We
used an explicit and systematic three-step qualitative analysis, based on the principles of
grounded theory.31 In the ﬁrst step, interview
recordings were transcribed and read several
times, so that frequent or signiﬁcant themes
were extracted in the form of quotes. Quotes
were investigated and grouped into a coding
frame. During the second step, the nine quotes
that were developed in the ﬁrst phase were
compared for similarities or diﬀerences. This
resulted in revising the coding scheme in three
constructs regarding comprehensibility of the
valuation task and one construct regarding factors that people consider during valuations (six
subconstructs). In the third step, quotes were
recoded to the ﬁnal coding scheme. Interpretation of the result was based on the ﬁnal coding
scheme. Two of the authors who conducted the
interviews (KP, FRML) also independently
carried out each of those three steps. Initial differences were resolved after discussion.

Analysis
The sample was described with regard to their
demographic characteristics. The number of
participants who were able to complete the task
and the time required for six valuations were
considered to assess the ﬁrst feasibility criterion.
Quantitative analyses were used to examine the
second feasibility criterion regarding logical
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Results
Participants
Participants were ﬁve men and ﬁve women,
aged between 21 and 53 years (mean = 35); all
participants had at least high school education,
and three had postgraduate education; three
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were students, whereas the rest had various
types of paid work; none had personal experience with any of the health conditions of interest, but all were familiar with at least one of
the conditions via a close person. One extra
interview was ceased before completion because
it was interrupted by a third person, so it is
not included in the analyses.
Feasibility
All 10 participants found the valuation task
acceptable and were able to complete it based
on the standardized instructions. One participant reported ﬁnding the task unusual, but was
nevertheless able to complete it. One participant was temporarily confused regarding
the TTO task in the case of ‘Depression –
Co-occurring’, assuming that years would be
traded for curing both depression and the
somatic condition. However, the participant
was able to resolve this confusion soon without
additional explanations. Mean duration for the
six valuation tasks, while thinking aloud was
45 min. Diﬃculty to understand the valuation
task was minimal (mean: 1.9; range: 1–3) and
below the criterion of 3. Concentration was
rated high (mean: 8.3; range: 7–9) and above
the criterion of 7. Therefore, the feasibility criteria were supported by the quantitative data.

Criteria of logical consistency of valuations
were met (see Table 2). On average, but also
per participant, a higher value was attached to
‘Depression – Solitary’ mild (mean: 0.74), compared to severe (mean: 0.36). Furthermore,
on average and per participant, ‘Depression –
Co-occurring’ was valued higher when representing a moderate rather than a severe level of
the somatic condition. The only exception was
participant 2 who assigned a higher value to
‘Depression – Co-occurring’ when representing
the moderate rather than the severe level (0.56
and 0.49 accordingly), but the diﬀerence was
small and only found in the case of heart
disease.
Based on qualitative analysis of think aloud
data, we identiﬁed three issues related how accurately participants comprehend and interpret
the valuation protocol. Examples quotes are
provided in Table 3.

•

Diﬃculty to imagine that one can continue
living with depression for the rest of life.
For ‘Depression – Solitary’ valuations,
participants were instructed to imagine living
with depression for the rest of their life years
(TTO ‘Option A’). However, four participants mentioned that they could not imagine
that. Instead, they hoped that depression
would become better (participants 2, 4, 8 and

Table 2 Participants’ values per state
Depression – Solitary

Depression (mild) co-occurring with
Cancer

Part

Mild

Severe

1
2
3
4
5
6
7
8
9
10
Mean

0.77
0.91
0.10
0.35
0.75
0.75
0.91
0.82
1.00
1.00
0.74

0.30
0.41
0.00
0.17
0.54
0.58
0.64
0.27
0.26
0.43
0.36

Moderate

0.26
0.75
0.83
0.86
0.46
0.37
1.00
0.65

Diabetes
Severe

0.17
0.75
0.58
0.78
0.36
0.30
0.20
0.45

Heart disease

Moderate

Severe

Moderate

Severe

0.77
0.93
0.23

0.77
0.65
0.09

0.77
0.49
0.18
0.45
0.83
0.83
0.87

0.77
0.56
0.06
0.08
0.66
0.58
0.82

0.41
1.00
0.43
0.63

0.13
0.74
0.43
0.47

0.63

0.59
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10). Two participants (participants 9 and 10)
assumed that if they were to live with depression, they might commit suicide.

•

Diﬃculty to imagine that one who lives with
depression and cancer/diabetes/heart disease
will reach the age of 80.
For the valuation of ‘Depression – Cooccurring’, participants were asked to imagine living with depression and the somatic
condition for the rest of their life, expected
to be 80 years (TTO ‘Option A’). Six participants reported the life expectancy was unrealistically high (participants 1, 4, 5, 7, 9 and
10). For ‘Depression – Solitary’, this was
the case for one participant (participant 8).

•

depression and a somatic condition to living
in a healthy mental state and a somatic condition. However, some participants seemed
to change their comparison standards and
compared depression to the somatic conditions (and not to its absence, as implied by
the task) (participants 3, 4, 7, 8 and 9). This
usually resulted in more hesitancy to trade
years for depression, when depression was
considered less bad a condition than the
somatic condition.

Diﬃculty to imagine that one who lives with
cancer/diabetes/heart disease can be mentally
healthy.
For ‘Depression – Co-occurring’, participants were asked about life years they
would be willing to trade to live in a healthy
mental state, but with the somatic condition
(TTO ‘Option B’). However, three participants mentioned that they expected to feel
depressed when they would have a somatic
disease (participants 5, 6 and 10). Moreover,
three others mentioned that they cannot see
the beneﬁts of trading years to cure depression, as it is not possible for someone who
experiences the somatic condition not to be
depressed (participants 4, 8 and 9).

Person-related factors
While completing the TTO tasks, participants
referred to the following factors. Example
quotes can be found in Table 3.

•

Nine of the participants referred to their
experiences, either personal or via a close
person, with the depression or the somatic
condition (participants 1, 2, 3, 4, 5, 6, 7, 9
and 10).

•

State-related factor
Compare the burden of the depression to the
burden of the somatic condition

•

To value ‘Depression – Co-occurring’ states,
participants were asked to reach their
TTO decisions by comparing living with
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Signiﬁcant others
Half of the participants (participants 4, 5, 6,
8 and 9) referred to their family members.
Consideration of signiﬁcant others for some
encouraged, whereas for others discouraged
the trade-oﬀ of life years.

•

Religion
Two participants (participants 5 and 9)
referred to their religious beliefs. In one
case, religion was related to reluctance to
trade years, while the opposite held for the
other case.

Factors that affect valuations
During thinking aloud, participants explicitly
referred to certain factors that they took into
account while completing the TTO task. Examples quotes are provided in Table 3.

Experience with the condition(s)

•

Perceived susceptibility
Four participants referred to their estimated
possibility of themselves actually experiencing depression. Three participants mentioned
that they consider themselves not susceptible
for depression (participants 2, 5, 9 and 10),
while one of them (participant 10) reported
that everyone can be susceptible to cancer,
in contrast to depression.
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Table 3 Qualitative analysis example quotes
Comprehension/interpretation of the valuation protocol
Difﬁculty to imagine that one can continue living with depression for the rest of life
• ‘then I will always hope that in the years to come I will heal myself’
• ‘If I wouldn’t take that medicine, I would probably kill myself’
Difﬁculty to imagine that one who lives with depression and cancer/diabetes/
heart disease will reach the age of 80
• ‘I think I would be dead anyway within 10 years’
• ‘I think I will never be 80 with this, because I don’t have an interest in food’

Part 9
Part 8

Difﬁculty to imagine that one who lives with cancer/diabetes/heart disease can be mentally healthy
• ‘I think that the physical symptoms will make you depressed anyway’
• ‘I can’t see the positive thing that depression will take away, because I think I’ll also feel depressed
because I can’t do anything’
Factors that affect valuations
Compare the burden of the depression to the burden of the somatic condition
• ‘Depression feels more diﬃcult to handle than the diabetes’
• ‘the bottom symptoms (i.e. depression) really disappear for me compared to the top ones (i.e. cancer)’

•

Part 2
Part 9

Part 6
Part 8

Part 8
Part 7

Experience with the condition(s)
• ‘I felt a little bit depressed last year’
• ‘A friend of mine is at this stage depressed, so I can imagine that it is possible’

Part 2
Part 1

Signiﬁcant others
• ‘I don’t want to do that to my family, that they have to see so long that I’m full of pain and
can’t do anything with them’
• ‘you can’t see your kids completely grow up, so it’s kind of selﬁsh the decision to die’

Part 8
Part 4

Religion
• ‘I am raised like Calvinist and that means that the things that burden you, you have to face it and go on. . .’
• ‘I am a Christian, so I am expecting a life after this’

Part 9
Part 5

Perceived susceptibility
• ‘I am a very active coping person, depression doesn’t belong to me’
• ‘while with depression I am quite conﬁdent, this (i.e. cancer) is something that could happen’

Part 5
Part 10

Age of retirement
• ‘65 is the age which you stop working in Holland’
• ‘you still have been able to enjoy being retired’

Part 5
Part 7

Age of retirement
Two participants (participants 5 and 7) considered retirement age.

Discussion
Our ﬁrst aim was to examine the feasibility of
a TTO-based protocol to elicit valuations of
depression, as either a solitary state or cooccurring with a somatic condition. Overall,
our quantitative data suggest that the criteria
concerning the completion rate, time required,

self-reports of task diﬃculty and concentration,
and logical consistency of valuations have been
met, and thus, feasibility of the valuation protocol is supported. Nevertheless, our qualitative
data did indicate that certain aspects of the
protocol impose challenges related to the comprehension and the interpretation of the valuation task. First, some participants found it
diﬃcult to imagine living until 80 years old as
suggested by the TTO. Such a contrast between
subjective life expectancy and the life expectancy as described in the TTO health states
has been previously reported.32,33 Furthermore,
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some participants faced diﬃculties in imagining
that they would be depressed for the rest of
their life. Diﬃculties were also encountered
with imagining living with a somatic condition
and at the same time being mentally healthy
and not depressed. We also identiﬁed several
factors that may aﬀect valuations of depression, including personal experience with the
health condition, perceived susceptibility to the
health state and considerations of the impact
of the health state of signiﬁcant others.
This was the ﬁrst in-depth study of the feasibility of using the TTO task in valuations of
depression in the case of depression cooccurring with a somatic condition. The results
showed that, when testing the feasibility of the
valuation task, it is crucial to examine both
task completion and accuracy of comprehension and interpretation. So far, only few studies have examined how participants actually
interpret the valuation task.34 In the case of
depression, no in-depth study of the TTO feasibility has been performed, although challenges
have been reported.9 One key ﬁnding of the
current study is that participants tend to misinterpret certain aspects of the valuation protocol
(e.g. imagine living with a somatic condition
but mentally healthy), when these aspects are
in contrast to their own subjective beliefs (e.g.
beliefs that one who is somatically ill cannot
be free of depression). By identifying such challenges, we took an important ﬁrst step towards
improving the feasibility of our protocol and
enhancing the validity of valuation outcomes.
The extent to which such challenges inﬂuence
valuations of depression or other mental states
should be further explored. Furthermore, with
this study, we examined the TTO protocol
when valuing one health state in the presence
of a co-occurring diﬀerent state. This has been
rarely reported in previous literature,35,36 as the
majority of studies on co-occurring health
states have focused on predicting values for
joint health states from single health states.37,38
In the light of our ﬁndings, certain aspects
of the TTO valuation protocol can be readdressed. Concerning the TTO time frame, we
used a general life expectancy time frame,
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previously used in TTO protocols for depression39 and other mental40,41 and somatic conditions.32,42,43 One could argue that for some
participants, reaching an age 80 might be a
very short life expectancy; for others, it may be
long, also based upon age when providing the
valuation. Yet valuations are computed based
on the percentage of the years traded out of
the total life years and the time frame is subject
to choice. The 80 years life expectancy time
frame appeared acceptable for solitary depression, but imposed challenges for co-occurring
depression, for which the also commonly used
time frame of 10 years’ time frame might be
more appropriate.44 Undoubtedly, the choice
of a time frame appropriate for depression
both as a solitary and as a co-occurring state is
a challenging one. Diﬃculty to imagine that
depression will remain for the rest of the life
could be explained given the episodic nature of
depression and subjective perceptions regarding
the nature and course of depression. One
approach could be to inform participants that
during lifetime, depressive episodes will alternate with periods of remission. Diﬃculty to
imagine living with a somatic condition but
remaining mentally healthy could be explained
by lay perceptions that a somatic condition
automatically induces depression. This could
be partly addressed by providing participants
with some background information that it is
only a minority of chronic somatic patients
who actually experience depression.1 Such
information might also be appropriate when
valuing other conditions often met cooccurring, for example obesity and diabetes.
The clinical implications of the assessment and
subsequent reﬁnement of the valuation protocol for co-occurring depression, as proposed by
this study, are also worth discussing. By ensuring that valuations of depression, either cooccurring or solitary, can be elicited using the
same method (i.e. the TTO), as suggested by
the current study, the next step is to examine
how a somatic condition might aﬀect how the
impact of depression is perceived. By taking
this potential eﬀect into account, we can more
validly assess the eﬀectiveness of psychological
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interventions when oﬀered to somatically
healthy or unhealthy individuals, and even
comprehend possible diﬀerences.
As a ﬁrst attempt to explore factors that
aﬀect valuation of – co-occurring – depression,
the think aloud method proved to be of great
value. In the case of ‘Depression – Cooccurring’ vignettes, participants were asked to
imagine living with depression and a somatic
condition and then trade years to live without
depression but with the somatic condition. In
other words, participants had to value cooccurring depression by comparing the presence of depression to its absence, always in
the presence of a somatic condition. Yet, it
seemed that, despite TTO instructions, some
adopted another strategy to value co-occurring
depression. Speciﬁcally, to value co-occurring
depression, some participants compared it to
the somatic condition (e.g. ‘depression feels
more diﬃcult to handle than the diabetes’).
This ﬁnding implies that the impact of depression might be underestimated when the focus
is turned to the somatic condition. Our study
adds to previous ﬁndings regarding the possible role of religion and beliefs about life45,46
and marital status,15 by highlighting the
important role of signiﬁcant others, that is,
how living with depression and/or deciding to
trade years would aﬀect one’s children and
partners. In addition to previous results concerning eﬀect of personal experience on
valuations,47,48 we pointed out the role of
experience via other persons and that of perceived susceptibility for depression on valuations of depression, which have not been
previously studied. The identiﬁcation of such
factors that may inﬂuence valuations allows us
to gain more insight into the reasons why
depression might be perceived as more or less
burdensome by diﬀerent individuals, which
appears valuable also from a clinical perspective. For example, our ﬁnding that how burdensome individuals with somatic condition
perceive depression depends, among others, on
how they compare it to the somatic condition
should possibly be taken into account in
designing eﬀective psychological interventions.

Certain limitations of the study need to be
discussed. Given the pilot purpose and the
speciﬁcity of the research questions, our sample
size was limited to 10 interviews. Although we
aimed at its representativeness with regard to
gender, age and educational background, the
limited sample size allows only for strictly
exploratory interpretations of quantitative
data. For the qualitative analysis, though, we
did estimate the saturation level within this
sample as satisfactory. Concerning descriptions
of the somatic conditions, these were based on
reviews and existing measures and participants
reported no diﬃculties. However, inclusion of
patients or clinicians in their development and
psychometric testing is necessary to establish
their representativeness. Besides, given the limited number of participants and limited number
of states that they could be asked to value, we
decided to focus on two depressive states varying in severity, as well as only mild depression
state co-occurring with a medical condition
varying in severity. More combinations are possible and interesting, for instance, also severe
depression states with the two types of severe
medical conditions. However, we decided this to
not be feasible for the current study; otherwise,
interviews would have become too long for
participants.
Finally, TTO-related biases,46,49,50 not
related to task comprehension, such as loss
aversion and scale compatibility, were not considered when analysing think aloud data.
Overall, use of both quantitative and qualitative data to examine the valuation protocol
proved useful to identify validity threats and to
understand underlying mechanisms and can be
suggested for valuation research. The extent to
which our ﬁndings can be generalized to other
conditions (e.g. somatic conditions) and populations (e.g. patients) remains to be explored.

Conclusions
As a ﬁrst step towards valuations of depression
co-occurring with a somatic condition, we
tested the feasibility of a TTO-based valuation
protocol. Quantitative ﬁndings supported
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feasibility, although potential challenges were
identiﬁed, by means of qualitative data. Factors that seem to aﬀect valuations were identiﬁed, for example, perceived susceptibility to
depression and considerations of signiﬁcant
others. Therefore, we suggest certain adjustments in the valuation protocol and further
investigation of currently unexplored factors.

Acknowledgements
This research was supported by a grant from
the University Medical Center Groningen. The
sponsor had no role in the collection and publication of the data. None of the authors had
ﬁnancial or other conﬂicts of interest that
might bias their work.

9

10

11

12

13

References
1 Moussavi S, Chatterji S, Verdes E, Tandon A, Patel V,
Ustun B. Depression, chronic diseases, and
decrements in health: results from the world health
surveys. Lancet, 2007; 370: 851–858.
2 Noel PH, Williams JW, Unutzer J et al. Depression
and comorbid illness in elderly primary care
patients: Impact on multiple domains of health
status and well-being. Annals of Family Medicine,
2004; 2: 555–562.
3 Katon WJ. Clinical and health services relationships
between major depression, depressive symptoms,
and general medical illness. Biological Psychiatry,
2003; 54: 216–226.
4 DiMatteo M, Lepper H, Croghan T. Depression is a
risk factor for noncompliance with medical
treatment – meta-analysis of the eﬀects of anxiety
and depression on patient adherence. Archives of
Internal Medicine, 2000; 160: 2101–2107.
5 Ruo B, Rumsfeld J, Hlatky M, Liu H, Browner W,
Whooley M. Depressive symptoms and healthrelated quality of life – the heart and soul study.
Journal of the American Medical Association, 2003;
290: 215–221.
6 Drummond MF, Sculpher MJ, Torrance GW,
O’Brien BJ, Stoddart GL. Methods for the Economic
Evaluation of Health Care Programmes. Oxford:
Oxford Medical Publications, 2005.
7 Gold M, Siegel J, Siegel J et al. Cost-Eﬀectiveness in
Health and Medicine. New York: Oxforad
University Press, 1996.
8 Bennett KJ, Torrance GW, Boyle MH, Guscott R.
Cost-utility analysis in depression: the McSad utility

ª 2014 John Wiley & Sons Ltd
Health Expectations, 18, pp.3147–3159

14

15

16

17

18

19

20

measure for depression health states. Psychiatric
Services (Washington, D. C.), 2000; 51: 1171–1176.
Koenig H, Guenther OH, Angermeyer MC, Roick C.
Utility assessment in patients with mental disorders
validity and discriminative ability of the time tradeoﬀ method. Pharmacoeconomics, 2009; 27:
405–419.
Pyne JM, Fortney JC, Tripathi S, Feeny D, Ubel P,
Brazier J. How bad is depression? Preference score
estimates from depressed patients and the general
population. Health Services Research, 2009; 44:
1406–1423.
Green C, Brazier J, Deverill M. Valuing healthrelated quality of life – a review of health state
valuation techniques. Pharmacoeconomics, 2000; 17:
151–165.
Devlin N, Hansen P, Selai C. Understanding health
state valuations: a qualitative analysis of
respondents’ comments. Quality of Life Research,
2004; 13: 1265–1277.
Lamers L, Stalmeier P, Krabbe P, Busschbach J.
Inconsistencies in TTO and VAS values for EQ-5D
health states. Medical Decision Making, 2006; 26:
173–181.
Robinson A, Dolan P, Williams A. Valuing health
status using VAS and TTO: what lies behind the
numbers? Social Science and Medicine, 1997; 45:
1289–1297.
Dolan P, Roberts J. To what extent can we explain
time trade-oﬀ values from other information about
respondents? Social Science and Medicine, 2002; 54:
919–929.
Peeters Y, Stiggelbout AM. Health state valuations
of patients and the general public analytically
compared: a meta-analytical comparison of patient
and population health state utilities. Value in
Health, 2010; 13: 306–309.
Gerhards SAH, Evers SMAA, Sabel PWM,
Huibers MJH. Discrepancy in rating health-related
quality of life of depression between patient and
general population. Quality of Life Research, 2011;
20: 273–279.
Krabbe PFM, Tromp N, Ruers TJM,
van Riel PLCM. Are patients’ judgments of health
status really diﬀerent from the general population?
Health and Quality of Life Outcomes, 2011; 9: 31.
Bennett KJ, Torrance GW, Boyle MH, Guscott R,
Moran LA. Development and testing of a utility
measure for major, unipolar depression (McSad).
Quality of Life Research, 2000; 9: 109–120.
Papageorgiou K, Vermeulen KM, Schroevers MJ,
Buskens E, Ranchor AV. Testing the McSad
depression speciﬁc classiﬁcation system in patients
with somatic conditions: validity and performance.
Health and Quality of Life Outcomes, 2013; 11:
125–7525.

3157

3158

Tto-based valuation of co-occurring depression, K Papageorgiou et al.
21 Ali S, Stone MA, Peters JL, Davies MJ, Khunti K.
The prevalence of co-morbid depression in adults
with Type 2 diabetes: a systematic review and
meta-analysis. Diabetic Medicine, 2006; 23:
1165–1173.
22 Fann JR, Thomas-Rich AM, Katon WJ et al.
Major depression after breast cancer: a review of
epidemiology and treatment. General Hospital
Psychiatry, 2008; 30: 112–126.
23 Rutledge T, Reis VA, Linke SE, Greenberg BH,
Mills PJ. Depression in heart failure – a metaanalytic review of prevalence, intervention eﬀects,
and associations with clinical outcomes. Journal of
the American College of Cardiology, 2006; 48: 1527–
1537.
24 Grimison PS, Simes RJ, Hudson HM, Stockler MR.
Deriving a patient-based utility index from a cancerspeciﬁc quality of life questionnaire. Value in
Health, 2009; 12: 800–807.
25 Sundaram M, Smith MJ, Revicki DA, Elswick B,
Miller L. Rasch analysis informed the
development of a classiﬁcation system for a
diabetes-speciﬁc preference-based measure of
health. Journal of Clinical Epidemiology, 2009; 62:
845–856.
26 Martin AJ, Glasziou PP, Simes RJ. A
cardiovascular extension of the Health Measurement
Questionnaire. Journal of Epidemiology and
Community Health, 1999; 53: 548–557.
27 Torrance GW. Measurement of health state utilities
for economic appraisal – a review. Journal of Health
Economics, 1986; 5: 1–30.
28 Bloem EF, van ZF, Koeneman MA et al. Clarifying
quality of life assessment: do theoretical models
capture the underlying cognitive processes? Quality
of Life Research, 2008; 17: 1093–1102.
29 French DP, Cooke R, McLean N, Williams M,
Sutton S. What do people think about when they
answer theory of planned behaviour questionnaires?
A ‘think aloud’ study Journal of Health Psychology,
2007; 12: 672–687.
30 Green C, Gilhooly K. Protocol analysis: practical
implementation. In: Richardson JTE (ed.) Handbook
of Qualitative Research Methods for Psychology and
the Social Sciences. Leicester: BPS Books, 1996:
55–74.
31 Charmaz K. Constructing Grounded Theory: A
Practical Guide Through Qualitative Analysis.
London: Sage Publications, 2006.
32 Stiggelbout AM, Kiebert GM, Kievit J, Leer JWH,
Habbema JDF, Dehaes JCJM. The utility of the
time trade-oﬀ method in cancer-patients – feasibility
and proportional trade-oﬀ. Journal of Clinical
Epidemiology, 1995; 48: 1207–1214.
33 van NF, Koolman X, Brouwer WBF. The inﬂuence
of subjective life expectancy on health state

34

35

36

37

38

39

40

41

42

43

44

45

46

valuations using a 10 year TTO. Health Economics,
2009; 18: 549–558.
van NF, Brouwer W. The inﬂuence of subjective
expectations about length and quality of life on time
trade-oﬀ answers. Health Economics, 2004; 13:
819–823.
Real FJ, Brown GC, Brown HC, Brown MM. The
eﬀect of comorbidities upon ocular and systemic
health-related quality of life. British Journal of
Ophthalmology, 2008; 92: 770–774.
Nease RF. Comorbidities and utility for angina
symptoms. Medical Decision Making, 1996; 16:
300–301.
Dale W, Basu A, Elstein A, Meltzer D. Predicting
utility ratings for joint health states from single
health states in prostate cancer: empirical testing of
3 alternative theories. Medical Decision Making,
2008; 28: 102–112.
Hu B, Fu AZ. Predicting utility for joint health
states: a general framework and a new
nonparametric estimator. Medical Decision Making,
2010; 30: E29–E39.
Wells KB, Sherbourne CD. Functioning and utility
for current health of patients with depression or
chronic medical conditions in managed, primary
care practices. Archives of General Psychiatry, 1999;
56: 897–904.
Briggs A, Wild D, Lees M et al. Impact of
schizophrenia and schizophrenia treatment-related
adverse events on quality of life: direct utility
elicitation. Health and Quality of Life Outcomes,
2008; 6: 105.
Voruganti L, Awad A, Oyewumi L, Cortese L,
Zirul S, Dhawan R. Assessing health utilities in
schizophrenia – a feasibility study.
Pharmacoeconomics, 2000; 17: 273–286.
Peeters Y, Stiggelbout AM. Valuing health: does
enriching a scenario lead to higher utilities? Medical
Decision Making, 2009; 29: 334–342.
Stolk EA, Busschbach JJV. Validity and feasibility
of the use of condition-speciﬁc outcome measures in
economic evaluation. Quality of Life Research, 2003;
12: 363–371.
Arnesen T, Trommald M. Are QALYs based on
time trade-oﬀ comparable? A systematic review of
TTO methodologies. Health Economics, 2005; 14:
39–53.
Lamers LM, McDonnell J, Stalmeier PFM,
Krabbe PFM, Busschbach JJV. The Dutch tariﬀ:
results and arguments for an eﬀective design for
national EQ-5D valuation studies. Health
Economics, 2006; 15: 1121–1132.
Van Osch SMC, Wakker PR, van d, Stiggelbout AM.
Correcting biases in standard gamble and time
tradeoﬀ utilities. Medical Decision Making, 2004; 24:
511–517.

ª 2014 John Wiley & Sons Ltd
Health Expectations, 18, pp.3147–3159

Tto-based valuation of co-occurring depression, K Papageorgiou et al.
47 King J, Tsevat J, Roberts M. Positive association
between current health and health values for
hypothetical disease states. Medical Decision
Making, 2004; 24: 367–378.
48 Peeters Y, Vlieland TPMV, Stiggelbout AM.
Focusing illusion, adaptation and EQ-5D health
state descriptions: the diﬀerence between patients
and public. Health Expectations, 2012; 15: 367–378.

ª 2014 John Wiley & Sons Ltd
Health Expectations, 18, pp.3147–3159

49 Bleichrodt H. A new explanation for the diﬀerence
between time trade-oﬀ utilities and standard gamble
utilities. Health Economics, 2002; 11: 447–456.
50 Doctor JN, Bleichrodt H, Lin HJ. Health utility
bias: a systematic review and meta-analytic
evaluation. Medical Decision Making, 2010; 30:
58–67.

3159

