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Abstract

In order to calculate quality adjusted life years (QALYs) from time trade-off (TTO) responses,
individual preferences are required to satisfy theconstant proportional time trade-off (CPTTO)
assumption. Respondents who use a simple proportional heuristic may appear to satisfy CPTTO
but will in fact generate preference reversals for states that are associated with a maximal endurable
time (MET). Using data from 91 respondents, the study reported here examines the extent to which
valuations satisfy the CPTTO assumption and the extent to which they might be generated by the
proportional heuristic. The results suggest that respondents are using a proportional heuristic that
casts doubt on the validity of using the TTO method to calculate QALYs for health states that are
associated with MET preferences.
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1. Background

The quality adjusted life year (QALY) approach seeks to combine the value of changes in
length and quality of life into a single composite measure. The main issues in the calculation
of QALYs are concerned with how to describe and then value different states of health. To
allow comparisons across different programmes, a health state descriptive system must
allow for different dimensions of health to be combined to form an overall single index.
A number of descriptive systems have been specifically designed for this purpose (Brazier
et al., 1999), and the EQ-5D (seeFig. 1) is one of the most widely used of these (Brooks,

Fig. 1. The EQ-5D descriptive system.
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1996). Valuations for states of health can be elicited in a number of different ways although
economists have tended to favour the standard gamble or the time trade-off (TTO) method
(Dolan, 2000).

TTO valuations for a subset of EQ-5D health states have been elicited from over 3000
members of the UK general public (Dolan et al., 1996a). For each EQ-5D state in turn,
respondents were asked to imagine that the state would last for 10 years and then they
would die. They were then asked to think about how many years in full health,x, they
would consider to be equivalent to living for 10 years in that EQ-5D state. The value for
that state is then calculated asx/10. Values were also elicited for states rated as worse than
dead but they are not discussed further here. A general population ‘tariff’ value for all 243
EQ-5D states has been estimated from direct observations on 42 of these states (Dolan,
1997). This tariff is increasingly being used in evaluative studies to calculate the number
of QALYs gained from alternative interventions and is now recommended by the UK’s
National Institute for Clinical Excellence for Use in cost–utility studies.

2. Introduction

As a very simple example of how QALYs would be calculated using any tariff of health
state values, consider an intervention that has known effects on health status and life ex-
pectancy. Assume also that health status does not vary over time. The QALY gain to an
individual from this intervention will be

Q1T1 − Q0T0

whereQ1 andQ0 represent pre- and post-intervention health status andT1 andT0 represent
pre- and post-intervention life expectancy, respectively. A number of authors have shown,
in various ways, that quite stringent assumptions have to be made for this algorithm to
fully represent individual preferences (Pliskin et al., 1980; Miyamoto and Eraker, 1985;
Bleichrodt et al., 1997).

At a general level, for the QALY algorithm to be a valid representation of the individual
utility from changes in health, all of these models require that preference theory is satisfied;
that is, they assume that individuals have clear well-defined preferences and are rational
according to some set of axioms (such as those required in consumer theory, namely, com-
pleteness, reflexivity and transitivity). If preference theory is not satisfied, then the number
of QALYs generated by an intervention cannot be assumed to represent utility, and so it
may be possible that, under certain circumstances (such as when a health state becomes
increasingly intolerable over time), less QALYs are preferred to more.

So that QALYs can be calculated from health state values generated by the TTO method,
preferences are required to satisfy the constant proportional time trade-off (CPTTO) as-
sumption. CPTTO entails that an individual is willing to sacrifice a constant proportion of
her remaining life years in order to achieve a given improvement in her health, irrespective
of the number of life years that remain. CPTTO may not be a very good representation of
people’s preferences in that the value of some less severe states may increase over time and
the value of some more severe states may decrease over time, but it is required for the QALY
model to hold when values have been elicited using the TTO method. CPTTO implies that
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respondents in the EQ-5D study would have been willing to trade-off the same fraction of
life years whether the states were described as lasting for 5 or 20 years instead of for 10
years. In this way, the same set of tariff values would have been generated irrespective of
the specified duration.

The evidence relating to CPTTO is somewhat mixed. The early work in this area suggests
that people trade-off a larger fraction of their remaining years of life as the number of these
years increases (Sackett and Torrance, 1978; Pliskin et al., 1980; McNeil et al., 1981).
More recent studies, however, have found that the largest trade-offs are for the shortest
durations of life expectancy (Stalmeier et al., 1996, 2001; Unic et al., 1998). Encouragingly
for the QALY model, there is also evidence that CPTTO might provide a reasonably good
approximation of preferences.Stalmeier et al. (1996)found that the values for states lasting
10, 25 and 50 years were remarkably similar andBleichrodt and Johannesson (1996)found
that the mean values for states lasting 10 years and for states lasting 30 years were almost
identical to one another.

If, on average, CPTTO does hold, it would only be applicable to those states for which
more time is always preferred to less, and there is some evidence that this may not always
be the case. For example,Sutherland et al. (1982)having found from a sample of 20
colleagues that the proportion preferring death to varying durations in each of five health
states increased as the duration of the states increased, postulate that for some states there
exists amaximum endurable time (MET) beyond which people do not wish to live. In other
words, the value of those states becomes negative after some threshold. This concept has
been reinforced by the results from a much larger general population study (Dolan, 1996).
These results suggest that it might be inappropriate to calculate QALYs using TTO values
of states for which there might come a point at which death would be preferred to any more
time in those states, despite (positive) TTO values that suggest otherwise.

However, it is difficult to know precisely how to interpret the results from these studies
since they did not explore the reasons behind people’s responses. In a study designed to
“get behind the numbers”,Robinson et al. (1997)conducted a qualitative follow-up to the
‘tariff study’ which was designed to explore why so many more states were rated as worse
than dead using the TTO method than when using a visual analogue scale (VAS). The
conclusion that “the 10-year duration of the health state is more salient in the TTO than the
VAS” suggests that MET preferences might exist. In other words, respondents might think
about a short duration in the VAS task and rate the state as better than dead but contemplate
10 years in that state in the TTO task and consequently rate it as worse than dead.

For respondents with MET preferences,Stalmeier et al. (1997)show thatpreference
reversals can occur. On average, respondents in their study were indifferent between 10
years with very frequent migraines and 4 years in full health, i.e. [10, M] ∼ [4, H]. They
were also indifferent, on average, between 20 years with very frequent migraines and 8
years in full health, i.e. [20, M] ∼ [8, H]. If more years in full health are preferred to less,
i.e. [8, H] > [4, H], then this implies that [20, M] > [10, M]. However, 103 (out of 176)
respondents exhibited MET preferences, i.e. [20, M] < [10, M], and, of these, only 24
gave a lower number of equivalent healthy years to the longer duration. In other words, the
majority of respondents who preferred 10 years of migraine to 20 years of migraine gave
TTO responses that suggested the opposite preference ordering, and hence this results in
a preference reversal. Such reversals falsify the assumptions underlying the QALY model,
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so that using a value of 0.4 (i.e. 8/20) for migraine has no valid interpretation within the
QALY model for those with preference reversals.

Preference reversals involving money gambles are now well documented in the eco-
nomics literature (Grether and Plott, 1979; Tversky et al., 1990). Here, out of two gambles,
respondents tend to place a higher certainty equivalent value on the higher pay-off/smaller
probability gamble but choose to play out the smaller pay-off/higher probability one. Re-
spondents in theStalmeier et al. (1997)study would not have committed a similar reversal if
their preferences had been consistent with CPTTO. Instead, the authors conclude that most
respondents with a MET preference use aproportional heuristic, whereby they trade-off
a constant proportion of their remaining life expectancy, not because they satisfy CPTTO
but because they simply double their stated number of years in full health as the number of
years in the poor health state doubles.

Since people’s health state valuations are likely to be rather imprecise and constructed
partly during the process of elicitation (Dolan, 2000), the proportional heuristic provides
respondents with a simple ‘rule of thumb’ to help them generate responses to quite difficult
valuation questions. For those who use the proportional heuristic in combination with a pref-
erence reversal, values derived using the QALY model clearly have no valid interpretation
within that model. However, for those who use the proportional heuristic in the absence of a
preference reversal, values derived using the QALY model may have a valid interpretation
within the QALY model.

In the study reported here, we assess respondents’ trade-offs when asked to value one of
the EQ-5D health states using the TTO method for durations of 10 and 20 years. By directly
asking respondents whether they would prefer to live for 10 or 20 years in that state, we
are able to examine the extent to which their valuations satisfy the CPTTO assumption and
the extent to which they might be generated by the proportional heuristic. If CPTTO holds,
then [10, P] ∼ [x, H], [20, P] ∼ [2x, H] and, crucially, [20, P] > [10, P], where P is the
EQ-5D health state andx is the number of years in full health, H. We would have strong
evidence of the proportional heuristic if the same set of TTO responses were generated
(i.e. [10, P] ∼ [x, H] and [20, P] ∼ [2x, H]) but if [10, P] > [20, P]. This would show that
MET preferences exist but that these are not reflected in people’s TTO responses. The study
was designed specifically to provide qualitative insights into the reasons behind respondent
preferences and to gain insights into why shorter or longer durations in the same health
state might be preferred. This information would thus shed some light on the descriptive
validity of the tariff for calculating QALYs.

3. Methods

There is no existing evidence about which (if any) of the EQ-5D states might be associated
with MET preferences. In choosing the state for valuation in this study, we were looking for
a state that some respondents would prefer to live in for 10 years rather than for 20 years. In
other words, they would think that, at some point between these durations, the state would
become intolerable. After discussion with our colleagues, the state 21223 was chosen for
valuation in this study (seeAppendix A). This state was not one of the 42 directly valued
in the UK general population study but those states were chosen with a view to estimating
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values for the remaining 200 states. State 21223 is an entirely plausible combination of
dimensions and it has a relatively low tariff value of 0.186, so it is possible that some
respondents would prefer to live in this state for 10 years rather than for 20 years.

The questionnaire comprised of a self-completion booklet containing six questions. In
question 1, respondents were asked to describe their own health on the EQ-5D. In questions 2
and 3, they valued state 21223 for durations of 10 years (TTO10) and 20 years (TTO20) using
a TTO protocol similar to the ‘no-props’ variant reported inDolan et al. (1996b). In question
4, respondents were asked to write down whether they thought there ought to be any relation-
ship between their responses to the two TTO questions and, if so, what it ought to be. In ques-
tion 5, they were then asked to choose between living for 10 years in 21223 or for 20 years
in the same state. In question 6, they were asked to write down the reasons for this choice.

Response categories for TTO10 were presented to respondents in the standard way; that is,
the numbers of years in full health were presented in descending order. Response categories
for TTO20 were presented in the reverse order such that the number of years in full health
increased (seeAppendix A). This reversed titration was chosen for the following reason.
For those with MET preferences, a preference reversal (Stalmeier et al., 1997) occurs if
the number of equivalent healthy years for TTO20 is greater than the number of equivalent
healthy years for TTO10. If TTO20 was to titrate downwards from 20 years in full health,
then respondents may have been induced through anchoring to state a higher number of
equivalent healthy years than their true preferences would suggest, thus increasing the
likelihood of a preference reversal. Of course, respondents might just as easily anchor on
0 year in TTO20 but this would mean that they would state a relatively low number of
equivalent healthy years. This would reduce the likelihood of preference reversals, and
means that any reversals that remain would be robust in that they exist despite a framing
effect that mitigates them.

The two qualitative questions (4 and 6) were structured to facilitate understanding of
the written responses and to allow those responses to be coded more easily. Such focused
questions are best suited to the self-completion format employed in this study. For the
qualitative analysis, both authors went through the written responses and coded the responses
to questions 4 and 6 according to the categories shown inTable 1. Any discrepancies between
the two sets of codings were resolved through discussion.

The questionnaire was handed out to a group of undergraduate economics students in the
UK and a group of undergraduate medical informatics students in The Netherlands. Both
groups were given verbal instructions about how to complete the questionnaire and they
could ask questions at any time about how to fill it in. The aim of this study was not to
achieve a representative sample but rather to draw some general conclusions about the TTO
preferences of British and Dutch respondents.

The Kolmogorov–Smirnov test was used to test for normality in the quantitative responses
to TTO10 and TTO20. Because there were only very weak departures from normality, para-
metric tests were used in the subsequent analyses. A MANOVA was used to test for sig-
nificant differences between questions and across sub-groups based on self-reported health
state, country of administration and qualitative response. Whether the frequency of MET
preferences differed according to the qualitative responses was tested using Chi-square.
Scatterplots are used to provide visual representations of the relationship between TTO10
and TTO20 by the various qualitative response categories.
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Table 1
Coding of the qualitative responses to questions 4 and 6

Response categorya Definition of category

Question 4: “Do you think that there should be any relationship between the answer you gave to question 2
and the answer you gave to question 3? If you do, could you say something about what this relationship
is?”b

(1) – Empty response
(2) Yes, proportional “Yes” with explicit mention of a proportional relationship
(3) Yes “Yes” without mention of a proportional relationship
(4) No Explicit “no”, meaning there is no relationship
(5) Longer is worse Mention of “intolerable health state after long period”

Question 6: “Could you please give the reasons why you made the choice you did?” (‘choice’ refers to
that offered in the ‘maximal endurable time’ (MET) question 5)b

(0) No MET No MET preference
(1) MET duration MET preference and mention of duration
(2) MET other MET preference and mention of things other than duration

a The authors coded these. The responses themselves were open-ended.
b This was the exact wording of the questions.

4. Results

There was a total sample of 91 respondents, 61 from the UK and 30 from The Netherlands.
There were 51 male respondents and 40 female respondents. A Mann–WhitneyU-test
confirmed that there were no significant differences (P < 0.05) between the responses from
the two countries, and that valuations did not differ by sex or self-reported health status.
There were no missing data. The mean value for TTO10 was 0.47 with a standard deviation
of 0.24. The mean and standard deviation for TTO20 were 0.43 and 0.25, respectively.
The very similar means and standard deviations for TTO10 and TTO20 suggest that, as
in the study byStalmeier et al. (1997), proportionality holds at the aggregate level. The
overall correlation between TTO10 and TTO20 is 0.78 suggesting that, despite considerable
variation in values across respondents, the two sets of responses are related to one another
at the individual level.

Table 2shows the correlation between values for the two durations according to the five
categories used to code responses to question 4. It can be seen that those who state that there

Table 2
Correlations between TTO10 and TTO20 for response categories for question 4 (Q4)

Response category N Correlation (Pearson’s coefficientr)

(1) – 20 0.82
(2) Yes, proportional 18 0.87
(3) Yes 43 0.80
(4) No 7 0.33
(5) Longer is worse 3 −0.26

Entire sample 91 0.78
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Table 3
TTO values by duration and response categories for question 4 (Q4)

Response category N 10 years mean (S.D.) 20 years mean (S.D.)

(1) – 20 0.432 (0.211) 0.404 (0.217)
(2) Yes, proportional 18 0.558 (0.204) 0.546 (0.204)
(3) Yes 43 0.470 (0.239) 0.427 (0.274)
(4) No 7 0.425 (0.289) 0.425 (0.168)
(5) Longer is worse 3 0.200 (0.246) 0.025 (0.043)

Entire sample 91 0.467 (0.235) 0.432 (0.251)

should be no relationship between the two TTO valuations have very low correlations as
compared to those who suggest that a relationship exists. The highest correlation is found for
those who explicitly mention proportionality. These results lend some support to the validity
of the qualitative responses.Table 3shows the TTO values that were found to be slightly
lower for the longer duration (P = 0.04). It can be seen that values differ more markedly
by response categories (P = 0.03) where, interestingly, for categories 2–4, values become
progressively lower as respondents become less explicit about the relationship between
TTO10 and TTO20.

Table 4 shows that 44 out of 91 respondents (48%) had MET preferences; that is,
they preferred less time to more time in state 21223. As it turns out, this rate is quite
similar to that reported byStalmeier et al. (1997)and, using some of the same data,
Stalmeier et al., 2001, after controlling for the difference in utilities between those data
and ours. In Fig. 3 inStalmeier et al. (2001), the rate of MET preferences is about 60%
for people who give the migraine health state a value of 0.45, which is about the aver-
age value for 21223 in our study. Moreover, the preference reversal rate is 38/44 (86%)
in this study, which is comparable to the rate of 79% and reported byStalmeier et al.
(1997).

Table 3shows that only three respondents explicitly state that “longer is worse” in the
question about the relationship between TTO10 and TTO20, which suggests that respondents
really do think differently about the two TTO valuation questions as compared to the question
that asks them to choose between 10 and 20 years in 21223. There is little correlation between
the five response categories for question 4 and whether or not MET preferences are present.
However, when question 4 is recoded into two categories according to whether or not the
relationship between TTO10 and TTO20 is seen as being proportional (i.e. category 2) or

Table 4
TTO values by duration and MET preferences

MET preference N 10 years mean (S.D.) 20 years mean (S.D.)

No 47 0.555 (0.187) 0.554 (0.203)
Yes 44 0.373 (0.247) 0.302 (0.233)

Entire sample 91 0.467 (0.235) 0.432 (0.251)
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Fig. 2. Scatterplots of TTO10 vs. TTO20 for those without MET preferences who prefer the longer duration in
health state 21223 (A), and those with MET preferences who prefer the shorter duration (B).
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Table 5
TTO values by duration and response categories for question 6 (Q6)

Response category N 10 years mean (S.D.) 20 years mean (S.D.)

No MET 47 0.555 (0.187) 0.554 (0.203)
MET duration 18 0.417 (0.229) 0.278 (0.204)
MET other 26 0.342 (0.258) 0.319 (0.243)

Entire sample 91 0.467 (0.235) 0.432 (0.251)

not (i.e. categories 1, 3–5), those who suggest that it ought to be proportional are less likely
to have MET preferences than those who do not suggest such a relationship (4 out of 18 as
compared to 40 out 73). This lends qualitative support to the results of earlier studies (such
asStalmeier et al., 1997) that suggest (but do not state explicitly) that CPTTO holds for
those who prefer more time to less in a given health.

Fig. 2A shows a scatterplot of TTO10 with TTO20 for those respondents who prefer
20–10 years in state 21223 (i.e. those without MET preferences). Notice that many points
lie on or near the 45◦ line, thus highlighting the proportional relationship between TTO10
and TTO20. Fig. 2Bshows the analogous scatterplot for those with MET preferences who
prefer 10–20 years in state 21223. As would be expected, many more points lie below the
45◦ line, i.e. where TTO10 > TTO20.

Table 4shows quite clearly that it is those with MET preferences who are responsi-
ble for the lower mean value for TTO20 than for TTO10 (P < 0.01). Table 5, which
shows the mean values for TTO10 and TTO20 according to the qualitative responses to
question 6, suggests that it is a smaller subset of respondents still who are responsible
for TTO10 > TTO20, i.e. those with MET preferences who explicitly mention the du-
ration of the state as the reason for their MET preference. The marked differences be-
tween the values of the two groups of respondents with MET preferences suggest that
further qualitative research is needed into the precise reason(s) why an MET preference
exists.

5. Discussion

One of the assumptions of the QALY algorithm is that the value of a health state is a linear
function of the time spent in that state. For this assumption to hold for valuations elicited
using the TTO method, it is necessary for respondents to trade-off a constant proportion
of their remaining life expectancy, irrespective of how long or short that life expectancy is.
The use in economic evaluations of the TTO-based tariff for the EQ-5D is premised on this
assumption.

From the study reported in this paper, it would appear that CPTTO holds for EQ-5D state
21223 for durations of 10 and 20 years. Or, more accurately, CPTTO would seem to hold
for those who prefer 20 years in state 21223 to 10 years in that state. Such respondents
have higher values than those who prefer the shorter duration. Consequently, it would seem
reasonable to conclude that the QALY model is a good approximation of the preferences
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of those who prefer longer to shorter durations in various states of ill health. In turn, then,
it would appear that the EQ-5D tariff is suitable for use in evaluating those interventions
where the pre- and post-treatment health states are unlikely to be associated with a maximal
endurable time (MET).

From the scatterplot inFig. 2B, it appears that CPTTO could also hold for many of those
48% of respondents with MET preferences. Such respondents have lower values but are still
on or near the 45◦ line. According to preference theory, however, CPTTO should not hold
for these respondents. Since they strictly prefer 10 years in 21223 to 20 years in that state, all
of those respondents with MET preferences should be found below the 22.5◦ line in Fig. 2B
for the assumptions of the QALY model to hold. That is, the healthy years equivalent for
the longer duration should be less than the healthy years equivalent for the shorter duration
to satisfy the MET preference and hence avoid the preference reversal. It is striking how
few respondents there are in this region. This suggests that respondents either simply did
not understand the valuation exercise (which we would expect to have articulated to us
during the elicitation process) or that preference theory does not hold for the majority of
respondents with MET preferences.

Indeed, rather than satisfying the CPTTO assumption, these results suggest that respon-
dents—perhaps even including those without MET preferences—are using a proportional
heuristic when responding to TTO questions. That is, if the duration of the state doubles
the number of equivalent healthy years approximately doubles. It just so happens that this
heuristic is indistinguishable from the CPTTO assumption for those respondents without
MET preferences. Whether respondents satisfy CPTTO or use a proportional heuristic
may not be a serious problem for states where longer durations are nearly always go-
ing to be preferred to shorter durations. So, for example, for many of the EQ-5D health
states that contain only levels one or two on each of the dimensions, it might be appro-
priate to use the set of tariff values to generate QALYs on the assumption that a longer
life is preferred to a shorter one. However, for more severe states, such as those contain-
ing one or more dimensions at the third and most severe level on the EQ-5D, it might
be misleading to use the tariff to calculate QALYs in that such states might be associ-
ated with MET preferences. Therefore, a general set of health state values should be used
with caution in a cost–utility analysis where the health effects are expressed in terms of
QALYs.

It is worth noting that this study is different from the ‘tariff study’ in a number of
respects. An obvious difference relates to the samples—a general population sample of
3000 people was used to generate the tariff as compared to a sample of 91 students re-
ported here. However, there is a large body of literature that suggests that violations of
preference theory, such as that implied by preference reversals, are remarkably robust
across respondent characteristics (e.g. seeCamerer (1995)for a review of the literature
relating to individual decision making under uncertainty). Therefore, we hypothesise that
preference reversals would also have been observed in the tariff study if respondents
had been asked questions to test for this. However, it would be advisable in future re-
search to test for preference reversals in a general population sample, where it would
be possible to test whether reversals are related to any background variables,
such as age and experience of illness, which have been found to affect health state
valuations.
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A potentially more serious problem relates to the fact that respondents in this study
were only allowed to consider the state to beequivalent to—rather than worse than—
dead. In this way, some respondents may have been persuaded to rate the state as strictly
better than dead. This may be particularly true when valuing the state for a 10-year du-
ration since, assuming that respondents work their way down the page, 0 year in full
health is the very last response category they see. For the 10-year duration, 21223 was
considered to be at least as bad as death by 7% of respondents. The comparable figure
for the 20-year duration was only 8%. Since the response categories were presented in
the reverse order in this question (so as to minimise the observed violations of prefer-
ence theory), this suggests that most respondents did consider this state to be better than
dead in the context of this study. Thus, it is highly unlikely that the MET preferences
found in 48% of our respondents are a consequence of 21223 being considered worse
than death for both 10 and 20 years. Rather, it would seem that respondents exhibit di-
minishing marginal utility for state 21223, such that it eventually becomes worse than
dead.

6. Concluding remarks

The results from this study suggest that respondents with MET preferences are using
a proportional heuristic when responding to TTO questions. Even though our data do not
prove this, respondents without MET preferences might also be using the same heuristic.
Therefore, the CPTTO-like patterns of responses reported elsewhere may be little more
than the proportional heuristic in disguise. All of this suggests that TTO values may not
fully comply with the preference theory upon which their interpretation for use in economic
evaluations is based.

Nevertheless, the TTO values that have been successfully elicited over the last couple
of decades are still useful. If the proportional heuristic holds, the values can be used to
rank health states and to provide information about the relative distances between them.
Moreover, the number of QALYs estimated for profiles of health that contain relatively mild
states (where MET preferences are less likely) provide a good approximation of the relative
health benefits from alternative interventions. What the proportional heuristic does mean,
however, is that the values may not fully comply with the properties required by the QALY
model and could in some circumstances (e.g. for severe states that last for relatively long
periods of time) lead to the wrong conclusions about the ordering of different profiles of
health.

Appendix A. Question 3

Imagine that you would live for 20 years in the health state described under ‘Life A’
below, after which time you would die. Now imagine that there is a treatment which would
shorten your life but would mean that you would live in the health state described under
‘Life B’ below. For each of the choices, please indicate whether you would prefer Life A
or B.
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Life A: Some problems in walking
about; no problems with self-care;
some problems with usual
activities; moderate pain or
discomfort extremely anxious or
depressed (years)

Circle A or B Life B: No problems in walking
about; no problems with self-care; no
problems with usual activities; no
pain or discomfort not anxious or
depressed (years)

20 A B 0
20 A B 1
20 A B 2
20 A B 3
20 A B 4
20 A B 5
20 A B 6
20 A B 7
20 A B 8
20 A B 9
20 A B 10
20 A B 11
20 A B 12
20 A B 13
20 A B 14
20 A B 15
20 A B 16
20 A B 17
20 A B 18
20 A B 19
20 A B 20
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