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Abstract

Adaptation behaviour and different scales of reference can bias self-assessments of
well-being by individuals. In this paper, we analyse the impact of these biases on a
subjective measure of the quality of health and on the QALY weights derived from this
health measure. It is found that the scale of reference of the subjective health measure
changes with age. Accounting for adaptation and scale of reference bias lowers most of the
QALY weights for health problems and disabilities. q 2000 Elsevier Science B.V. All
rights reserved.
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1. Introduction

It is frequently observed that people have a remarkable ability to adapt to
discomfort and illness. Chronically ill patients generally report levels of quality of
life that are much higher than one would expect given their condition. For
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Ž .example, in Adang 1997 , type I diabetes and end-stage renal disease patients are
asked to rate their quality of life on a 10-point scale before and after they receive a
combined pancreas–kidney transplantation. These are people who are seriously ill,
suffer a great deal of discomfort and are highly restricted in their activities. Before
the transplantation, the average quality of life is rated at 5.5. After a successful
transplantation this increases to 7. If, however, after the transplantation these
patients are asked retrospectively about their pre-transplant quality of life, this is
rated at 3.3. What this indicates is that patients highly adapt to their situation. This

Žis just one example that shows that patients adapt to their situation for other
.examples, see Adang, 1997 and Heyink, 1993 .

Ž .Adaptation is defined by Heyink 1993 as ‘‘ . . . an intrapsychic process in
which past, present, and future situations and circumstances are given such
cognitive and emotional meaning that an acceptable level of well-being is

Ž . 1achieved’’ Heyink, 1993, p. 1332 . Adaptation is used by people to recover
psychologically from a setback. Adaptation is related to coping behaviour — i.e.,
behaviour aimed at reducing or eliminating psychological distress. The difference
between coping and adaptation is that coping theory does not predict whether the
outcome of the process will be positive or negative, while adaptation implies

Ž .recovery and thus a positive outcome of the process Heyink, 1993 . In the
Ž .adaptation model of well-being of Chamberlain and Zika 1992 it is argued that

Žwell-being is stable in the absence of situational change such as the occurrence of
.an illness or disability , sensitive to change when situational change occurs, and

adaptive to occurrence of change.
Adaptation may not be the only explanation for the frequent finding that people

with health problems or handicaps report higher levels of well-being than ex-
pected. An alternative explanation might be that questions on well-being are
answered relative to a certain reference group. If you are asked about your
well-being you do so by comparing yourself to people in a similar situation as

Ž .yourself friends, relative, people of your age, people with similar education, etc. ,
Žor by comparing the sources of your well-being with those of others people with

more health problems than yourself, people without a job, people with a low
.income, etc. . The finding that patients with diabetes report relatively high levels

of well-being may be because they compare themselves to other patients in a
similar physical condition, or they may compare themselves to the situation they
had expected themselves to be in at that stage of their disease. In short, questions

1 The psychological notions of coping and adaptations have their counterparts in economic theory
Žalso. An economic interpretation adaptation can be found in the notion that utility is relative see, Groot

.and Maassen van den Brink, 1999 for an example . Some economists have tried to incorporate notions
Ž .of adaptation and habit formation in economic models. For example, Alessie and Kapteyn 1991 and

Ž .Muellbauer 1988 have incorporated habit formation in models of household consumption behavior.



( )W. GrootrJournal of Health Economics 19 2000 403–420 405

on subjective well-being do not have the same meaning to everyone. Subjective
measure of well-being do not have a natural reference point. Rather, the reference
point of well-being is determined by individual specific situations and character-
istics.

Empirically, it may not be possible to distinguish between adaptation and
differences in the scale of reference. In a sense, adaptation may be a specific form
of changes in the scale of reference. Once you have health problems or a disability
your point of reference changes to adapt to the new situation.

As shown by the example of type I diabetes and end-stage renal disease
patients, adaptation behaviour and different scales of reference between individu-
als may bias the answers to survey questions on subjective well-being or subjec-
tive quality of life. Subjective measures of the quality of life are an essential part

Ž .of Quality Adjusted Life Years Studies QALYs . Subjective measures of the
quality of life are used as QALY weights to diseases. Three different ways to
measure QALY weights can be distinguished.

The first is to ask patients to judge their quality of life. Either patients can be
Žasked to evaluate their quality of life before and after a medical intervention as

.was done in Adang, 1997 , or the quality of life of patients can be compared to the
quality of life of healthy people, or patients can be asked to judge their quality of
life with the disease and in the hypothetical situation that they are healthy.

The second method is to ask informed experts — for example doctors — about
the quality of life of people with a certain disease.

The third method is based on questioning a random sample of the entire
population. They are either asked about the quality of their own life and about
their health status, and then the quality of life of people with health impairments
can be compared with that of healthy people. Or, they are asked hypothetically
about the quality of their life with a certain disease or handicap. A difference with
the other methods is that in this method QALY are usually defined in terms of
diseases reported by the population, rather than in terms of diseases diagnosed by
a medical expert.

Of these three methods, the second one can be thought to be free from
adaptation, as it is unlikely that informed experts adapt to the diseases of the
people they are asked to evaluate. However, almost by definition, this method
suffers from problems in the scale of reference. The scale of reference of an
informed expert is not identical to that of the patient. Further, if medical experts
base their evaluation of the quality of life of patients on their own experience with
these patients, adaptation may bias the responses of medical experts through the
adaptation of patients to their situation.

There are other objections to this method also that make that this method is
unsatisfactory. Little is known, for example, about how the opinions of medical
experts differ from those of the patients and from non-medical experts more
generally. Also, medical experts may have interests of their own that can bias the
results. If medical experts, for example, have an interest in a positive outcome of
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Žthe QALY analysis of a medical treatment because they want insurance compa-
.nies to fund the treatment , they may have an incentive to underestimate the

quality of life of patients before the treatment and to overestimate the quality of
life after the medical intervention.

The US Panel on Cost-Effectiveness in Health and Medicine that was set up to
Žprovide guidelines for QALY research favours using the third method see Gold et

.al., 1996 . The Panel recommends using community based weights for the quality
of life that should be collected from a representative sample of the general
population.

Ž .Recently, Cutler and Richardson 1997; 1998 have used information on
self-reported quality of health measure from a representative sample of the US
population to calculate QALY weights of a wide range of different diseases. 2

Ž .Cutler and Richardson 1997; 1998 use these QALY weights to determine the
increase in the value of health between 1970 and 1990. They calculate that health
improved by US$100,000–US$200,000 per person between 1970 and 1990. This
increase in the value of health is the outcome of two opposing trends. On the one
hand longevity has improved. On the other hand, the prevalence of most diseases
and handicaps is increasing. The reason for these opposing trends is that more and
more diseases that in the past were fatal are not so anymore. This has increased
life expectancy. Instead, many of these formerly fatal diseases have become
chronic conditions. This is why the prevalence of these diseases has increased.
Because of the increase in the prevalence of these diseases and handicaps, more
people now have to adapt to limitations on their health condition. Adaptation has
become more widespread as the prevalence of the diseases has increased. The
wider prevalence of adaptation among people with diseases or handicaps will
oÕerestimate the increase in the value of health. This is noted by Cutler and

Ž .Richardson 1998 when they discuss that the quality of life for each disease or
handicap has improved over time and that people report themselves in less worse

Ž .health than they did in the past Cutler and Richardson, 1998, p. 98 .
Ž .The results in Cutler and Richardson 1997; 1998 probably also suffer from

scale of reference bias. This is clear from their finding that the QALY weight for
women in 1980 increases at very old age. They ascribe this finding to age-norm-
ing. Respondents are explicitly asked to take people of their own age into account

Žwhen answering the subjective health question ‘‘How would you rate your health
.as compared with individuals your age?’’ . In this way, older respondents are

invited to use a different scale of reference than younger people.

2 Self-assessments of the quality of life or health are not only widely used in QALY and
cost–benefit studies in health care, but in other areas — such as studies on the effects of health on

Žwages, labor supply and retirement decisions — as well see, for example, Anderson and Burkhauser,
1985; Bazzoli, 1985; Bound, 1991; Chirikos and Nestel, 1984; Dwyer and Mitchell, 1998; Haveman et

.al., 1994 and Kerkhofs and Lindeboom, 1995 .
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Unfortunately, the psychological literature does not provide a formal treatment
of the notions of adaptation and scale of reference bias. Here, in this paper, we
assume that adaptation and scale of reference bias occur in the transformation of
the ‘true’ health state into the ‘reported’ health state. We assume that people who
are in same health states can perceive their situation differently — depending on
the reference group with which they compare themselves — and that these
differences in perception may lead to differences in the response to a question on
the assessment of their health status. So, a health condition that is assessed as
‘good’ by one person, can be perceived as only fair by another. If we observe that
the same health status gives rise to different answers on a quality of health
question, we may also observe the opposite, i.e., that people in different health
states give similar assessments of their health situation. For example, someone
with an objective handicap or disease may have adapted to the situation and
evaluate hisrher quality of life at the same rate as someone without this handicap
or disease.

So the first condition under which the procedure proposed in this paper is
appropriate is that scale of reference bias or adaptation occurs in the translation of
the true health status into the response to a question on the evaluation of this
health status. The second condition is that the discrepancy between the ‘true’ and
the reported health status is related to observable characteristics such as age,
gender and the prevalence of health problems or disabilities. A limitation of this
procedure is that it does not correct for adaptation and scale of reference bias
generated by unobservable or individual specific characteristics. To correct for this
would call for a longitudinal approach.

In this paper, we use these notions to formulate a method to purge self-reported
quality of life measures from adaptation and scale of reference bias. In this
method, we allow for the underlying distribution of health to depend on the health
status and on other individual characteristics of individuals.

This method of correcting for adaptation and scale of reference bias is
particularly useful for studies in which QALY weights are derived from a
cross-section of people with and without health problems and disabilities, i.e.,
from national samples on the quality of life and health status of the population. In
this paper, we use data from a large longitudinal sample of the British Population,
the British Household Panel Survey 1995. QALY weights are derived from the
following self-assessment of the overall-health quality of life question that was
included in the survey: ‘‘Compared to people of your own age, would you say that
your health has on the whole been: excellent, good, fair, poor or very poor?’’. This

Žquality of life variable is identical to the one used by Cutler and Richardson 1997;
.1998 in their analysis of QALY. Like them, we use a representative sample of the

population to derive QALY weights from the effects of the actual health status of
an individual on hisrher subjective health.

One further advantage of using self-assessments of health for calculating
QALY weights is that the cognitive burden on respondents is lower than with
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other techniques, such as the standard gamble and the time trade-off methods. In
Ž .Fryback et al. 1993 , it is shown that the scores on this self-assessed overall

quality of health correlate highly with the scores of other quality of life indicators
that are frequently used in QALY analysis, such as the time trade-off assessment,
the quality of well-being index and the outcomes of a general health perception
questionnaire.

The outline of this paper is as follows. In Section 2, we describe the empirical
model to derive QALY weights from self-assessments of health status. We further
show how we can correct QALY weights for adaptation and scale of reference
bias. The data used in the empirical analysis are described in Section 3. The results
are presented in Section 4. Section 5 concludes.

2. The quality of health model

In modelling the quality of life, we follow the same procedure as Cutler and
Ž .Richardson 1997; 1998 . We build on their model by allowing for preference drift

and adaptation to the health condition in the self-reported quality of health
measure.

The starting point of the model is the concept of‘‘health capital’’as introduced
Ž . Ž .by Grossman 1972 . The value of Health Capital HC at year t is defined as:

` w xE Ht tqk
HC sVÝt k1qrŽ .ks0

where V is the value of a year in perfect health, r is the real discount rate and Ht

is the quality of life in year t.
In the empirical modelling of the quality of life, three concepts are distin-

guished. The first is the true quality of health HU. The true quality of health is a
latent variable that cannot be observed directly. What we observe are an objective
measure of the health status of the individual, denoted by H o, and a subjective
measure of the quality of health, H s. The objective health measure refers to the
prevalence of a number of illnesses and handicaps among the respondents in our
sample. H8 refers to a vector of dummy variables on illnesses and handicaps. The
subjective measure of health, H s, is measured by the response to the survey
question ‘‘Compared to people of your own age, would you say that your health

Ž . Ž . Ž . Ž . Ž .has on the whole been: 1 excellent, 2 good, 3 fair, 4 poor or 5 very
poor?’’. The method described here to account for adaptation can be applied to
any subjective quality of life measure that uses an ordinal scale. One alternative
subjective quality of life variable on which this method can be used is the one
described in Section 1 of the paper: ‘‘How do you rate the quality of your life on a
ten point scale?’’. The definition of the objective and subjective health measures is
discussed in more detail below.



( )W. GrootrJournal of Health Economics 19 2000 403–420 409

The latent health variable is assumed to be related to the objective health
measure and to some other individual characteristics in the following way:

HU sb qH ob qXb qe0 1 2

where X is a vector of individual characteristics, b are vectors of coefficients and
e is a standard normal distributed random term capturing unmeasured and
unmeasurable effects on the true health status.

The observed health status H s is a categorical ordered response variable. The
observed health variable is assumed to be related to the latent variable in the
following way:

H s s ilc -HU Fc , is0, . . . ,niy1 i

Žwhere n is the number of response categories i.e., n ranges from 1 to 5 for our
.subjective health measure and c are threshold levels. It is further assumed thati

c s`, c s0 and c s`. We specify the remaining ny2 threshold levels as:0 1 n

c sd for is2, . . . ,ny1i i

where d is a coefficient to be estimated. This is the specification of the
Ž .well-known ordered probit model McKelvey and Zavoina, 1975 .

Ž .We follow Cutler and Richardson 1997 in calculating QALY weights from
the estimates of the b coefficients. Let b be the coefficient for disease i from1 1 i

the set of reported diseases H o. As the b coefficients are not scaled and can range
from ` to y`, the b coefficients need to be normalised to produce a QALY1

Ž .weight. Following Cutler and Richardson 1997 we normalise by dividing them
by the difference between the borderline between excellent health and that of a
very poor health. Here, it is assumed that an excellent health corresponds to a near
perfect health and a very poor health corresponds to near death. The QALYs are
defined as:

b1 i
QALY s1yi

d yd4 1

As for identification, c sd s0, the QALY for disease i becomes:1 1

b1 i
QALY s1yi

d4

Not only the levels of the QALY weights are of interest, we also like to know
whether the QALYs are statistically significant. We therefore calculate the stan-
dard error of b rd . As both b and d are normally distributed, the standard-1 i 4 1 i 4

Ž .ised quotient is Cauchy 0,1 distributed. As we do not have the first and second
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moments, we use a Taylor approximation. Let Ex sb , Var x ss , Ex sd ,1 1 i 1 1 2 4

Var x ss and zsb rd . The approximation to the first-order moment then2 2 1 i 4

is:

b s 2b s1 i 1 1 i 2
Ezs q q 3d d d4 4 4

The second-order moment is given by:

b 2 2s 6b s1 i 1 1 i 22Ez s q q2 2 4d d d4 4 4

2 Ž .2The standard error of z is then equal to the square root of Ez y Ez .
The threshold levels c indicate the location of the n response categories in the

underlying distribution of the quality of health. The higher the level of c, the
greater the distance between the response category and the normalised response

Ž .category represented by c s0 . Similarly, the greater the difference between two1

threshold levels, the greater the distance between two response categories.
As was noted in Section 1, we assume that scale of reference bias and adaption

occur in the translation of the ‘true’ health status — HU — into the ‘reported’
health status, H s. With adaptation, people with an objective health impairment
report relatively higher levels of subjective health than people with no objective
illness or handicap. If an illness or handicap leads to adaptation, we expect the
difference between two response categories to be smaller for people with an illness
or handicap than for people who do not have this illness or handicap. That is, for
people who are ill, the difference between, for example, a poor health and a fair
health, becomes smaller than for people who are not ill. Or, stated otherwise, in a
similar condition someone who has adapted to hisrher health problems reports
hisrher health to be good, whereas someone without health problems who has not
adapted would — if faced with similar health problems — describe it as only fair.
Consequently, the threshold levels for the ordered response categories are expected
to depend on the objective health status measure.

Differences between respondents in the scale of reference used in answering the
subjective health question may have the same effect. The subjective health
measure used in this paper contains at least one obvious factor that leads to
differences in the scale of reference: age. People are explicitly asked to compare
their health status to people of their own age. Obviously a good health for a eighty
year old means something entirely different than a good health for someone who is
20 years old.

We allow for the possibility that the adaptation and scale of reference effects
not only depend on the objective health status, but on other individual character-
istics as well. We therefore specify the threshold levels as:

c sd qH oa qXg , for is2, . . . ,ny1i i i i
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We can now rewrite the definition of the subjective health measure H s as:

H s s ild qH oa qXg yb yH ob yXbiy1 iy1 iy1 0 1 2

-eFd qH oa qXg yb yH ob yXbi i i 0 1 2

If a-0 or g-0, the difference between two response categories is smaller for
people with an objective health impairment or for people with a certain character-
istics. This can be interpreted as adaptation or a different scale of reference on the
part of individuals with this condition or characteristic.

We can now distinguish between two types of QALY weights. In the first we
ignore the response shift because of the health status H o and the individual
characteristics X. The QALY weight for disease i is then identical to the one
described above, i.e., 1yb rd . In the extended model, this is the adaptation and1 i 4

scale of reference bias corrected QALY weight. If we do not account for response
shifts because of adaptation and differences in the scale of reference the QALY
weight becomes:

b1 i
QALY s1yi

d qa4 4 i

3. Data and descriptive analysis

The data are taken from the 1995 wave of the British Household Panel Survey
Ž . Ž .BHPS, 1995 . Details about this survey can be found in Taylor 1992 . The
sample includes all individuals over the age of 15. After eliminating a small
number of observations with missing values on the self-reported health status and
on the health condition variables, 9462 observations could be used in the analysis.
As was already mentioned, the subjective health measure H s is defined by the
response to the survey question ‘‘Compared to people of your own age, would you

Ž . Ž . Ž . Ž .say that your health has on the whole been: 1 excellent, 2 good, 3 fair, 4
Ž .poor or 5 very poor?’’. Table 1 gives the frequency distribution of this subjective

health measure. Less than a quarter of the respondents consider themselves in
excellent health, while another 48% describe their health as good. A little over 8%

Ž .are in very poor health. The remaining 20% perceive their health as fair.
For the objective health measure H o, the response to the following survey

question is used: ‘‘Do you have any of the health problems or disabilities listed on
Ž .this card? exclude temporary conditions ’’. Respondents are shown a card with a

list of conditions:
–Problems or disability connected with: arms, legs, hands, feet, back, or neck
Ž .including arthritis and rheumatism ;

Ž .–Difficulty in seeing other than needing glasses to read normal size print ;
–Difficulty in hearing;
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Table 1
Ž .Frequency distribution subjective health status by objective health condition %

Health status Excellent Good Fair Poor Very poor

All 23.6 48.1 20.0 6.7 1.7

Health problems and disabilities
Problems with arms, legs, etc. 8.7 37.9 32.6 16.1 4.7
Difficulty in seeing 9.4 34.8 29.3 18.8 7.7
Difficulty in hearing 11.7 43.1 30.1 11.9 3.2
Skin conditions, allergies 18.0 45.5 24.2 10.6 1.7
Chest, breathing problems 9.4 34.7 32.7 17.6 5.6
Heart, blood 7.0 35.1 34.7 17.9 5.4
Stomach, liver, kidney 3.6 28.3 37.2 21.6 9.4
Diabetes 6.4 32.5 35.0 19.2 6.9
Nerves, anxiety, depression 4.4 25.2 36.4 24.7 9.4
Alcohol, drugs 6.3 31.3 18.8 37.5 6.3
Epilepsy 10.5 39.5 32.9 13.2 3.9
Migraine, chronic headaches 13.4 44.1 27.1 11.4 4.1
Other 5.5 31.1 33.3 20.4 9.6

–Skin conditionsrallergies;
–Chestrbreathing problems, asthma, bronchitis;
–Heartrblood pressure or blood circulation problems;
–Stomachrliverrkidneys or digestive problems;
–Diabetes;
–Anxiety, depression or bad nerves;
–Alcohol- or drug-related problems;
–Epilepsy;
–Migraine or frequent headaches;
–Other health problems.

The categorisation of the health problems and disabilities on this list is fairly
broad. For example, heart and blood pressure problems includes both people with
high blood pressure and patients with severe cardiovascular diseases. This broad
categorisation may have an effect on the estimation of the QALY weights and on
the impact of adaptation on these weights. A more detailed classification of health
problems and disabilities would, however, have required a much larger sample
size in order to obtain sufficiently large cell sizes.

The sample means of the health problems and disabilities are found in
Appendix A. Problems with arms, legs, etc. are the most frequently mentioned
health problems from the list. Nearly a quarter of the sample reports problems of
this kind. Heart and blood pressure problems and chest and breathing problems are
both reported by 12% of the respondents. About 10% of the sample suffers from
skin conditions and allergies. Other health problems and disabilities are less
frequently reported.
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Table 1 presents the frequency distribution of the subjective health evaluation
by health problem and disability. For people with health problems or disabilities,
subjective health status is lower than average. Alcohol and drugs problems appear
to have the most detrimental effect on health. Among the people with alcohol or

Ž .drug problems 44% report to be in a very poor health. Anxiety and depression
also seems to have a highly negative effect on health: 34% of the people who

Ž .suffer from anxiety or depression find themselves in a very poor health. Third on
the list of health impediments are problems with stomach, liver and kidneys: 31%

Ž .of the people who suffer from this are in very poor health.

4. Estimation results

The parameter estimates of the ordered probit model are found in Table 2. As
the subjective health measure runs from excellent to very poor a positive sign of
the coefficient indicates that the variable lowers the health status, while a negative
coefficient indicates that an increase in that variable will improve health. All
objective health problems and disabilities lower the health status significantly. If
we look at the effects of the other control variable, then it is found that years of
education improve the health status. This finding is in line with the human capital
interpretation of health, which claims that higher educated workers are able to
invest more in their health. The negative coefficient for men indicates that women

Ž .are subjectively less healthy than men.
The age effect contradicts our expectations. The sign of the coefficient indicates

that older people are in better health than younger people. One explanation for this
finding is the age-norming in the survey question about subjective health. In the
survey people are asked to evaluate their health status compared to other people of
their age. This can bias the age coefficient downward and may explain why
self-reported health increases with age. Age-norming is an example of the scale of
reference effect. An alternative explanation, however, is that adaptation behaviour
is more prevalent among older people than among the young. Older people may
have become more accustomed and have had more time to adapt to their health
impairments. Both the age-norming and the adaptation explanation imply that
older people have answered the question on subjective health differently from
younger people. The age-norming explanation says that this question is answered
relative to a reference group of people who are of the same age as the respondent.
The adaptation explanation says older people have adapted themselves more to
their reduced health status. In both cases we may expect the age coefficient to
reverse signs if we allow for adaptation effects.

Table 3 presents the coefficients of the full model, allowing for adaptation and
scale of reference effects. Allowing for these effects reverses the sign of the age
effect: the health status now declines with age. It is further found that the cut-off
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Table 2
Ž .Estimation results health status t values in brackets

ob q H b q Xb c c c0 1 2 2 3 4

UU UU UU UUIntercept 0.895 1.520 2.573 3.570
Ž . Ž . Ž . Ž .14.264 80.246 95.818 85.885

Health problems and disabilities
UUProblems with arms, legs, etc. 0.674

Ž .23.476
UUDifficulty in seeing 0.274

Ž .5.274
UDifficulty in hearing 0.108

Ž .2.531
UUSkin conditions, allergies 0.120

Ž .3.196
UUChest, breathing problems 0.591

Ž .17.318
UUHeart, blood 0.569

Ž .15.305
UUStomach, liver, kidney 0.722

Ž .15.481
UUDiabetes 0.515

Ž .6.748
UUNerves, anxiety, depression 0.760

Ž .16.998
UUAlcohol, drugs 0.643

Ž .3.687
UUEpilepsy 0.475

Ž .3.715
UUMigraine, chronic headaches 0.226

Ž .5.248
UUOther 0.843

Ž .16.387

Other control Õariables
UUYears of education y0.035

Ž .8.371
UUAger100 y0.284

Ž .3.707
Married y0.012

Ž .0.465
Number of children 0.025

Ž .1.927
UMale y0.056

Ž .2.410
Number of observations 9462
Loglikelihood y10 478

U
Significant at 5% level.

UU
Significant at 1% level.
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Table 3
Ž .Estimation results health status t values in brackets

ob q H b q Xb c c c0 1 2 2 3 4

UU UU UU UUIntercept 0.894 1.396 2.783 3.761
Ž . Ž . Ž . Ž .10.877 13.836 19.716 13.712

Health problems and disabilities
UU UProblems with arms, legs, etc. 0.614 y0.123 y0.078 0.107

Ž . Ž . Ž . Ž .13.580 2.470 1.259 1.083
UDifficulty in seeing 0.237 y0.054 y0.111 y0.082

Ž . Ž . Ž . Ž .2.514 0.537 0.961 0.560
UU UU UDifficulty in hearing 0.237 0.134 0.269 0.326

Ž . Ž . Ž . Ž .3.343 1.692 2.908 2.461
U USkin conditions, allergies 0.132 y0.030 0.001 0.376

Ž . Ž . Ž . Ž .2.547 0.501 0.014 2.342
UU UUChest, breathing problems 0.515 y0.162 y0.097 0.046

Ž . Ž . Ž . Ž .8.861 2.609 1.319 0.450
UU U UUHeart, blood 0.648 y0.023 0.170 0.399

Ž . Ž . Ž . Ž .9.707 0.319 2.058 3.699
UU UStomach, liver, kidney 0.880 0.051 0.249 0.272

Ž . Ž . Ž . Ž .7.988 0.449 2.030 1.906
UUDiabetes 0.552 y0.087 0.073 0.195

Ž . Ž . Ž . Ž .3.797 0.573 0.411 0.884
UUNerves, anxiety, depression 0.691 y0.182 y0.080 y0.002

Ž . Ž . Ž . Ž .6.858 1.762 0.711 0.012
Alcohol, drugs 0.580 y0.161 y0.470 0.745

Ž . Ž . Ž . Ž .1.856 0.471 1.238 1.158
UUEpilepsy 0.566 y0.006 0.244 0.310

Ž . Ž . Ž . Ž .2.557 0.028 0.844 0.855
UUMigraine, chronic headaches 0.273 0.031 0.079 0.062

Ž . Ž . Ž . Ž .4.277 0.422 0.876 0.438
UUOther 0.737 y0.132 y0.114 y0.139

Ž . Ž . Ž . Ž .6.453 1.114 0.867 0.904

Other control Õariables
UU UYears of education y0.030 0.016 y0.007 y0.001

Ž . Ž . Ž . Ž .5.451 2.283 0.744 0.041
UU UUAger100 0.289 0.215 y0.150 y0.908

Ž . Ž . Ž . Ž .2.761 1.706 0.895 2.895
Married y0.010 y0.009 0.016 0.052

Ž . Ž . Ž . Ž .0.301 0.223 0.278 0.529
U UNumber of children 0.001 y0.030 y0.063 y0.127

Ž . Ž . Ž . Ž .0.073 1.425 2.136 2.441
UU UU UUMale y0.133 y0.128 y0.226 y0.122

Ž . Ž . Ž . Ž .45.341 3.425 4.352 1.405
Number of observations 9462
Loglikelihood y10 399.2

U
Significant at 5% level.

UU
Significant at 1% level.
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between a poor health and a very poor health is reduced by age: for older people,
the difference between a poor health and a very poor health is smaller than for
younger people. On the other hand, the gap between a good health and a fair

Ž .widens with age this coefficient is significant at the 10% level only, however .
Table 3 further shows that the difference between a good and fair health and

between a fair and poor health is smaller for men than for women. This implies
that where men say their health is fair, women would rather say their health is
good. Where men say their health is poor, women tend to say their health is fair.
This difference in the scale of reference between men and women may have
something to do with different expectations men and women have about their
health. It may also have something to do with differences in life expectancy
between men and women. Especially at older ages, the age specific mortality rate
of men is higher than for women. If men look at other men of their age they
observe that mortality among men is higher than among women. This may lower
their assessment of their own life expectancy and thus of their health status.

The gap between reporting a fair health and a poor health and that between a
poor and a very poor health declines with the number of children. Where people
with children report their health to be poor, people who are childless are more
prone to say it is fair.

For the calculation of the QALY weights, it is of interest to know which of the
health problems and disabilities shift the cut-off between a poor and a very poor
health. The coefficients show that three health conditions significantly increase the
gap between a poor and a very poor health: having difficulty in hearing, skin
conditions and allergies and heartrblood pressure or blood circulation problems.
This is consistent with adaptation behaviour. People with hearing difficulties, skin
conditions or allergies, or heart and blood problems are inclined to say their health
is poor when others will say their health is very poor.

From the coefficients in Tables 2 and 3, we calculated the QALY weights for
the various health problems and disabilities. These QALY weights and their
standard errors are found in Table 4. Three estimates of QALY weights are
presented. The figures in the first column of Table 4 are based on the estimates of
the standard ordered probit model. These estimates are best comparable to those in

Ž .Cutler and Richardson 1997; 1998 . From the coefficients in Table 3 we
calculated two sets of weights: one in a similar way as those taken from the

Žstandard ordered probit, i.e., using only the intercept terms for scaling second
.column of Table 4 , and one using both the intercept term and the scaling

Žcoefficient for the health problem or disability concerned third column of Table
.4 . The QALY weights in the second column of Table 4 represent the adaptation

and scale of reference corrected estimates of the QALY weights. A comparison
between the QALY weights in the second and third column provides some insight
in the magnitude of the adaptation and scale of reference bias. With adaptation
behaviour, we expect the adaptation corrected QALY weights in the second
column of Table 4 to be smaller than the uncorrected weights in the third column.
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Table 4
Ž .QALY weights by health condition standard errors in brackets

Using estimates from Table 2 Using estimates from Table 3

Ž .b rd b rd b r d q a1 i 4 1 i 4 1 i 4 4 i

Ž . Ž . Ž .Problems with arms, legs, etc. 0.81 0.04 0.84 0.07 0.84 0.07
Ž . Ž . Ž .Difficulty in seeing 0.92 0.08 0.94 0.11 0.96 0.11
Ž . Ž . Ž .Difficulty in hearing 0.97 0.08 0.94 0.09 0.96 0.09
Ž . Ž . Ž .Skin conditions, allergies 0.97 0.07 0.96 0.08 0.97 0.08
Ž . Ž . Ž .Chest, breathing problems 0.83 0.05 0.86 0.08 0.86 0.08
Ž . Ž . Ž .Heart, blood 0.84 0.05 0.83 0.08 0.84 0.07
Ž . Ž . Ž .Stomach, liver, kidney 0.80 0.05 0.77 0.06 0.78 0.05
Ž . Ž . Ž .Diabetes 0.86 0.08 0.85 0.10 0.86 0.10
Ž . Ž . Ž .Nerves, anxiety, depression 0.79 0.05 0.82 0.08 0.82 0.08
Ž . Ž . Ž .Alcohol, drugs 0.82 0.09 0.85 0.12 0.87 0.10
Ž . Ž . Ž .Epilepsy 0.87 0.10 0.85 0.11 0.86 0.11
Ž . Ž . Ž .Migraine, chronic headaches 0.94 0.07 0.93 0.09 0.93 0.09
Ž . Ž . Ž .Other 0.76 0.04 0.80 0.08 0.80 0.08

To the extent that the QALY weights can be compared to findings elsewhere,
most of them are of similar size. A look at the results in the first column shows
that the QALY weight for difficulty seeing is 0.92 and for difficulty hearing 0.97.

Ž .Cutler and Richardson 1997 calculate QALY weights for various vision impair-
ments between 0.87 and 0.97 and hearing impairments of 0.93. For chest,
breathing problems, asthma and bronchitis the weight is 0.83, whereas the weights

Ž .for various respiratory problems in Cutler and Richardson 1997 are between 0.74
and 0.93. The standard errors in Table 4 indicate that the QALY weights for
difficulties in hearing and seeing are not statistically different from 1.

For heart and blood pressure problems, the QALY weight is 0.84. Cutler and
Richardson calculate weights for circulatory problems that are between 0.74 and

Ž .0.86, while Stinnett et al. 1996 calculate QALY weights according to the
presence or absence of angina and congestive heart failure that are between 0.74
and 0.90. Both the QALY for breathing problems and for heart and blood pressure
problems are statistically significant from 1.

Only the QALY weight for diabetes differs from that in Cutler and Richardson
Ž .1997 . They find a QALY weight for diabetes of 0.66, while we find a weight of

Ž .0.86. In a recent study, Douzdjian et al. 1998 find confidence intervals for
QALY weights for diabetes to be between 0.4 and 0.8.

A comparison of the QALY weights in columns 2 and 3 shows that accounting
for adaptation and scale of reference bias reduces eight out of the thirteen weights.
The other five QALY weights remain unchanged. In most cases the reduction in
QALY weight is only small. This relatively small decrease in QALY weight may
be due to the fact that the health problems and disabilities are categorised in fairly



( )W. GrootrJournal of Health Economics 19 2000 403–420418

broad groups that mostly include both minor and major health impairments. A
more detailed classification of health problems may result in larger adaptation and
scale of reference effects for more severe health impairments.

5. Conclusion

Through their effects on QALY weights, adaptation and scale of reference bias
Žmay affect conclusions about the cost-effectiveness of medical interventions see

.Adang, 1997 for an example . In this paper, we have shown how we can correct
for adaptation and scale of reference bias in self-assessments of well-being of
individuals. It was found that if people are asked about the quality of their health
status compared to others of their age, the response suffers from age-norming:
older people appear to be subjectively healthier than younger people. By allowing
the cut-off points between the response categories to depend on age, results are
purged from this form of scale of reference bias.

For the broad categories of health problems and disabilities distinguished in this
paper, correcting for adaptation and scale of reference bias reduces the value of
most of the QALY weights somewhat. The relatively high QALY weights found
in this paper suggest that intra-disease values dominate the inter-disease ones.
Further, not all QALY weights calculated in this paper proved to be statistically
different from 1. Therefore, more detailed information about health impairments is
required to establish QALY weights from population based surveys and to
determine the impact of adaptation and scale of reference bias on QALY weights
for specific diseases and disabilities. We consider this to be a major topic for
further research.
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Appendix A. Sample statistics

Mean Minimum Maximum
Health problems and disabilities
Problems with arms, legs, etc. 0.249 0 1
Difficulty in seeing 0.048 0 1
Difficulty in hearing 0.079 0 1
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Health problems and disabilities
Skin conditions, allergies 0.103 0 1
Chest, breathing problems 0.121 0 1
Heart, blood 0.123 0 1
Stomach, liver, kidney 0.062 0 1
Diabetes 0.021 0 1
Nerves, anxiety, depression 0.062 0 1
Alcohol, drugs 0.003 0 1
Epilepsy 0.008 0 1
Migraine, chronic headaches 0.081 0 1
Other 0.038 0 1

Other control Õariables
Years of education 11.03 8 25
Age 43.82 15 96
Married 0.636 0 1
Number of children 0.517 0 9
Male 0.468 0 1
Number of observations 9462
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