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Abstract
This paper is an empirical study of partial hedonic adaptation. It provides
longitudinal evidence that people who become disabled go on to exhibit
considerable recovery in mental well-being. In fixed-effects equations we
estimate the degree of hedonic adaptation at -- depending on the severity of the
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Does Happiness Adapt? A Longitudinal Study of Disability with
Implications for Economists and Judges

1. Introduction

Many writings in the psychology literature argue that utility recovers after a bad life
shock. This is the idea that human beings bounce back from adversity1. By contrast,
the economics literature assumes a given utility function u(x) in which there is
generically no habituation or adaptation2. Such an apparent divide between two
social-science disciplines is scientifically unattractive.

Our paper focuses on a particular negative event, that of the onset of disability, and
attempts empirically to explores this issue.

We present econometric evidence

consistent with the existence of hedonic adaptation -- to use the term of Frederick and
Loewenstein 1999 -- to disability. In many cases, the degree of adaptation appears to
be large (although partial, i.e. not routinely 100%).

Our results suggest that

economists may need to revise their standard conceptual apparatus.

More specifically, this paper documents evidence for partial hedonic adaptation:
(i)

in cases of moderate disability in British micro data, the extent of hedonic
adaptation is estimated at approximately 50 %

(ii)

adaptation to severe disability is of the order of 30%.

In an appendix, we replicate the tenor of these findings on a German micro data set.
There we find adaptation of a similar size.

2. Background

1

One of the famous papers is Brickman et al (1978). It is often claimed that this shows that lottery
winners are no happier than non-winners and paraplegics are as happy as able-bodied individuals. In
fact, the paper, which uses tiny cross-sections, does not say either of these things. Brickman et al
report data in which disabled people do have lower life-satisfaction scores than the able-bodied, and
this difference, when compared to a control group, is statistically significant at conventional levels.
Moreover, lottery winners do have higher life-satisfaction scores than the controls, although the null
hypothesis of no difference is not rejected at the 5% level.
2 There is work on habit-formation, but that is not exactly the same as hedonic adaptation.
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There is little economic theory in this area. Rayo and Becker (2007), Wilson and
Gilbert (2005) and Graham and Oswald (2005) sketch theories of happiness
adaptation. The first, by economists, likens hedonic adaptation to the ability of the
human eye to adjust quickly -- for sound reasons of self-preservation -- to changes in
the amount of light. Rayo and Becker set out a model of how Nature might optimally
have designed human beings’ emotional responses to behave a similar way. The
second paper, by two psychologists, instead views humans as learning to change what
they attend to and how they react. Wilson and Gilbert suggest that hedonic adaptation
is not reducible to the type of adaptation found in the sensory systems. The authors
argue that affective habituation stems instead from the human need to explain and
make sense of stimuli. They advocate what they describe as an AREA model: attend;
react; explain; adapt. In the third paper, Graham and Oswald show how hedonic
adaptation emerges from a model of evolution in which Nature ‘rationally’ uses
happiness as a device to make agents value their lives efficiently.

Econometric evidence is also scarce. One of the few empirical economists to study
the phenomenon of utility adaptation has been Easterlin (2001, 2003, 2005). He
argues that adaptation exists but is generally incomplete, namely, that people do not
merely automatically return to a baseline level of happiness3.

Clark and Oswald

(1994) find cross-section evidence consistent with the idea of partial adaptation by the
long-term unemployed. Riis et al (2005), using an ecological momentary-assessment
measure of mood, find little evidence that hemodialysis patients are any less happy
than healthy people. The authors suggest that patients in the sample have adapted to
their condition. Other investigators, such as Clark (1999), Clark et al (2007), Stutzer
(2004) Layard (2005) and Di Tella, Haisken and MacCulloch (2005), have begun to
consider the economic implications of whether and how people adapt. Kahneman and
3 So-called set point theory is the psychologists’ term for the idea that people adapt fully to everything.
Another term for habituation in the literature is affective adaptation, which is the process, to quote
Wilson and Gilbert’s (2005) definition, whereby affective responses weaken after one or more
exposures to a stimulus. Valuable discussions, with examples, are in Lucas et al (2003) and
Lyubomirsky et al 2005. Earlier evidence is discussed in Argyle (1989), Diener et al (1999) and Groot
and Van den Brink (2000). Affective forecasting is known to be imperfect (Gilbert et al 1998, 2002;
Ubel et al 2005). Senik (2004) and Ferrer-i-Carbonell (2005) document the importance of comparisons
more broadly. Groot (2000) discusses adaptation biases and so-called QUALYs, and Burchardt (2005)
examines panel data on financial satisfaction. Menzel et al (2002) study disability but do not have
longitudinal data on well-being. Linley and Joseph (2004) is an interesting review of a related
literature on the border of medicine. An axiomatic conceptual model is described in Gilboa and
Schmeidler (2001).
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Sugden (2005) argue that it is important to allow in policy-making for adaptation in
experienced utility. Di Tella, MacCulloch and Oswald (2001, 2003), by estimating
dynamic equations, find evidence that the national well-being consequences of shocks
to gross domestic product seem eventually to wear off. But currently the economics
literature is small4 and the extent of any hedonic adaptation is imperfectly understood.

3. A Framework

To fix ideas, assume that, in a first stage, a person has to choose some action, e, to
maximize his or her expected utility. The variable e might be viewed as, for example,
the amount of investment in education. There is some measure of the person’s health,
h, that lies in the unit interval. The world is uncertain in the sense that there are
random shocks5 to health with density function f(h). The action is taken before the
state of the world is revealed, and helps to determine the individual’s income, y,
through some increasing function y(e). The cost of action is given by an increasing
function c(e).

We need a way to conceptualize disability. To do this, assume that there is some cutoff level of health below which the person is unable to work: this happens when
h ≤ hˆ . If disabled, the individual gets non-labor income z, which is some external

(possibly government) support. The action, e, may itself affect the range of outcomes,
that is, the outcome in the possible state of nature. Education can also determine the
level of physical disability, for example, at which work becomes impossible. More
highly educated individuals may more easily be able to be physically disabled and
hold a job.

Let expected utility be

4

In principle, the adaptation literature is also related to work on broader conceptions of preferences
such as Frey and Meier (2004).

5

New work by Easterlin et al (2006) studies more general health changes than the disability shock we
later discuss.
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hˆ ( e )

EV =

∫ u ( z, h) f (h)dh +
0

1

∫ u( y(e), h) f (h)dh − c(e)

(1)

hˆ ( e )

where the first term represents the level of utility in the disabled state and the second
term the utility level in the able-bodied state. Define education level e* as the argmax
of equation (1). It is characterized at an interior optimum by
∂EV ˆ
∂u
= h ′(e)[u ( z , h) − u ( y, h)] f (hˆ) + ∫ y ′(e) f (h)dh − c ′(e) = 0. (2)
∂e
∂y
hˆ
1

After the state of nature, h, has arrived, the individual in the second stage is either
able-bodied or not, and utility ex post is then one of:

V = u ( z , h) − k

disabled

(3)

V = u ( y, h) − k

healthy

(4)

where k is a constant given by the derivative of c(e) evaluated at e = e*.

For pedagogical reasons, take the case of additive separability. Assume an ablebodied individual’s utility function is

V = v( y ) + h

(5)

where v(.) is increasing and concave in the person’s income, y, and h is overall health.
After a disabling shock at time T, which makes work impossible, assume that wellbeing drops to

V = v( z ) + h − D

(6)

where the disability variable D is a simple shift parameter, and z is again some
external (government benefit) financial support. Assume y strictly greater than z.

In the case of adaptation to disability, define a habituation function D = D(t – T),
where t is the current time period, T was the original date of disability, and the first
derivative of the function D(.) is negative.6 What are the implications? Consider a
case in which legal compensation is being decided. If a judge’s aim is, ex post, to
redress the individual’s fortunes and restore his or her original utility level, the
optimal compensation is a monetary payment c* that provides equality of utility levels
6

The earlier formulation assumes, perhaps plausibly given the affective-forecasting literature, that
individuals do not realize they will adapt hedonically. But the structure of the maximization could be
altered to allow for more knowledge.

4

in the two states. At the general level, therefore, there exists an implicit function
tying together income, compensation, external support, time, and time of the disability
shock:

J ( y, c, z , t , T ) = 0.

(7)

Solving J = 0 more explicitly under the assumptions above, movements in
compensation c* are governed locally by the equation
0 = v ′( y )dy − v ′(c * + z )dc * −v ′(c * + z )dz + D ′(t − T )dt

(8)

so the key signs of the partial derivatives of the optimal payment function with respect
to time-since-disability, t, income, y, and outside support, z, are then respectively
negative, positive, and exactly minus unity:
∂c *
≤0
∂t

(9)

∂c *
≥0
∂y

(10)

∂c *
= −1.
∂z

(11)

As time t lengthens from the onset of disability, the compensation level c* falls. This
is because psychological adaptation gradually reduces the unhappiness caused by the
disability. Second, the higher is the person’s pre-disability income, the greater is c*.
High-wage workers should be compensated more generously for disability. Third, a
larger amount of external support z leads to a reduction in compensation c* by an
exactly offsetting amount. Court settlements can be less generous where other funds
become open to disabled individuals7.

Although these functional forms are deliberately elementary, the principles go
through with non-separable well-being equations and more complex forms of income
pre- and post-disability. Time-varying compensation will be a typical, not special,
outcome in a world with hedonic adaptation (although judges can formally make an
award as an appropriate lump-sum present value). These ideas can be generalized.

7

A reasonable question to ask is why insurance is not included in the analytical framework (as in
Gruber’s (2000) work on the effects upon labor supply). We deliberately leave this to one side both for
later data reasons and one conceptual reason: except in a world with full insurance markets, it does not
alter the underlying principle that judges will need to prescribe, or at least implicitly bear in mind the
case for, time-contingent compensation.

5

As a referee has pointed out, we could allow for a set of determinant-specific
habituation coefficients in equation (8).

4. Implementing a Test

Nevertheless, as an empirical matter, do people bounce back from a bad life event? A
test has to have a number of special features:
(i)

individuals in the sample must be followed over a reasonably long period,
so that information on them is available before a bad life event;

(ii)

the life event should have an exogenous element;

(iii)

there needs to be a control group who do not suffer the event;

(iv)

the sample should be representative of the adult population;

(v)

a set of other variables, particularly on income, has to be available in the
data set, so that confounding influences can be differenced out.

No study of this type has apparently been published in the economics literature (some,
including Clark et al 2007 and Riis et al 2005, and the seminal panel-data paper on
unemployment by Winkelmann and Winkelmann 1998, satisfy a number of these
requirements). However, Ferrer-i-Carbonell and Van Praag (2002) and Groot et al
(2004) explore the negative well-being effect of various diseases.

One example of a major life event is disability. Although tragic for the individual, for
scientific investigators this phenomenon has valuable features. First, it might be
viewed -- like the heart conditions studied by Wu (2001) -- as closer to an exogenous
event than many influences recorded in micro data sets8. Hence it contrasts with the
(interesting) phenomena of, say, income changes and divorce, which have been
studied longitudinally. Second, going back at least to Brickman et al (1978), there
has been inconclusive psychological research on whether people’s well-being
recovers fully from disability9. Using a large cross-section, Ville and Lavaud (2001)
argue that more severely impaired people have lower well-being; but time-since-the-

8

As a referee has pointed out, strict exogeneity is not needed for the analysis to be of value.

9

Current empirical evidence indicates that different life events may have different adaptation patterns.
For example, Clark et al (2007) show that while people adapt to divorce they do not seem to adapt to
unemployment (the latter is also suggested by the findings of Clark and Oswald, 1994).
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disability is not a statistically significant predictor. In a small cross-section, Chase,
Cornille and English (2000) also find that the extent of disability is negatively
correlated with life satisfaction.

Yet, as explained earlier, Riis et al (2005) do

conclude in favour of extreme adaptation to hemodialysis. Third, the courts routinely
consider damage-claims for disability, but currently appear to have no rigorous way to
assess mental damages or pain-and-suffering, so the issue is of practical significance.

Particular mention should be made of recent work -- done independently of our own -by the psychologist Richard E. Lucas, as especially in Lucas (2007). In his article, the
author concludes that there is essentially no adaptation to disability. Lucas’s work is
in opposition to the tradition in psychology journals. His data sets are the same as
those we use later, although the statistical technique is not classical regression
analysis. Nevertheless, our conclusions are different from his.10 The explanation
appears to be that Lucas (2007) relies on multi-level methods that are technically
closer to what economists would term random-effects equations. Particularly when
we use fixed-effects equations, evidence for adaptation emerges.

Our main data set comes from waves 7 to 14 of the British Household Panel Survey
(BHPS). This is a nationally representative of British households, which contains
over 10,000 adult individuals, conducted between September and Christmas of each
year from 1991 (see Taylor et al., 2002). Respondents are interviewed in successive
waves; households who move to a new residence are interviewed at their new
location; if an individual splits off from the original household, the adult members of
their new household are also interviewed. Children are interviewed once they reach
11 years old. The sample has remained representative of the British population since
the early 1990s.

The entire sample of the unbalanced panel contains 22,957

individuals -- 5,309 of whom stayed in all waves from wave 7 onwards. A table of
descriptive statistics is provided in the appendix.

10

We saw Richard Lucas’s work when it was published in autumn 2007. The author does not discuss
our findings. Our paper appeared on the web in 2005 and was sent to Lucas in 2006. Given the
technical differences in methodology, and the different presentation styles in psychology and
economics journals, we cannot be certain why we find much more adaptation than does Lucas. It
seems likely that future research will have to return to this issue.

7

For 1996 to 2004, psychological well-being scores on each person are available.
Respondents also provide information on physical disability, which is available from
1991 onwards. We focus on quite serious levels of impairment: people who say that
they are sufficiently disabled that they are unable to work. In the entire data set of
seven years, there are approximately 65,000 person-year observations. Within this,
there are approximately 2500 person-year observations of disability.

The paper draws on two survey questions in the BHPS. These are: (i) What describes
your current situation … long term sick or disabled? (ii) Does your health in any way
limit your daily activities compared to most people your age?

One empirical category that we employ is ‘disabled but able to do day-to-day
activities including housework, climbing stairs, dressing oneself, and walking for at
least 10 minutes’. We denote this Moderately Disabled. The other, even more
fundamentally impaired, category is ‘disabled and unable to do at least one of the
above day-to-day activities.’ We term this group the Severely Disabled. In the
unbalanced panel, there are 675 observations (i.e. person-years) in the first category.
There are 3,442 observations in the second category. The figures reduce to 292
observations in the first category, and 1,723 observations in the second category in the
balanced panel. It might seem surprising that the Severely Disabled outnumber the
less seriously disabled, but that is because all these individuals are sufficiently
incapacitated that they cannot work, and this is more commonly accompanied by
some extreme physical handicap.

5. Longitudinal Patterns

When trying to understand the consequences of an event like disability, it is necessary
to go beyond the pecuniary. Mental distress itself must somehow be empirically
captured. Our analysis uses reported life-satisfaction scores as psychological wellbeing, or proxy-utility, measures.

In the British data, life satisfaction levels scores can run from 1 to 7. One way to
think about people’s answers is as being true utility levels measured with some

8

reporting error11. Disabled people show up as markedly less happy than the ablebodied. On a 1 to 7 scale, the mean raw life-satisfaction score of Not Disabled
individuals in our data set is 5.28. It has a standard deviation of 1.27. The 315 people
who are disabled but able to do day-to-day activities are less happy than average.
Their mean life-satisfaction score is 4.69, with a standard deviation of 1.67. The 2204
severely disabled individuals, who cannot do those activities, are worse off still.
Their mean well-being score is 4.05, with a standard deviation of 1.78.

As would be expected, there are some people (129 to be exact) who report disability
in every year of the panel. These observations are not the most helpful scientifically:
they provide no information about transitions into disability. Nevertheless, the gap in
reported life satisfaction scores between these ‘always disabled’ individuals and the
‘always able-bodied’ can be calculated.

The 13,776 people who never report

disability have a mean well-being score of approximately 5.3 on a 1 to 7 scale. Those
129 who are constantly disabled have a mean score of approximately 4.3. Hence the
raw difference associated with disability is approximately 1 life-satisfaction point.
Such numbers, however, make no allowance for emotional habituation or, more
simply, the idea that the intensity of feelings may wear off. How can such adaptation
be studied in a regression framework? The paper later does this in the following way.
It defines a variable for the amount of time people have spent disabled. That fraction
of time is then included in well-being equations to see if, in the current period, ceteris
paribus, past experience softens the psychological blow of current disability.

Figure 1 is a longitudinal plot of the mental well-being of people who become
disabled. Here the disability category includes both kinds in the data set (‘able’ and
‘unable’ to do day-to-day things). Time T is the year of entry into disability. In
effect, this plot averages across those who are newly disabled in each of the different
calendar years within the data set.

In Figure 1, there are 61 people on whom there are at least five consecutive years of
well-being data.

Figure 1 reveals that life-satisfaction is approximately 4.8 in both

11

Oswald (1997) and Frey and Stutzer (2002) summarize ways in which reported well-being numbers’
validity has been checked. Blanchflower and Oswald (2004) show that, where data on both are
available, happiness equations and life-satisfaction equations have almost identical structures.

9

year T-2 and year T-1. It then falls abruptly. It is approximately 3.7 in the actual year
that the person reports being disabled (this drop is thus similar in size to that of the
raw cross-section difference). After that, life-satisfaction in Table 1 starts to rise back
up. It reaches 4.1 in year T+2. Hence, there is some evidence consistent with a
bounce-back in mental well-being. Nevertheless, there is much inherent variation in
well-being scores and the points in Figure 1 have large standard errors attached.

The pre-disability level of life satisfaction in Figure 1 is lower than for the mean in
the British population. If disability struck randomly, and in a way that is independent
of other personal characteristics, this would not be expected. Whilst this is likely to
be inescapable in real-world data, it is a reminder that disability is more common
among those with disadvantageous life characteristics, and that it is sometimes
preceded by a slow worsening of health or functioning. It might be thought that a low
level of measured well-being prior to entering disability at time T compromises
disability’s claim to be seen as an appropriate variable. But consider a person who
gradually becomes ill through the years -- eventually recording themselves as disabled
in time period T. The person’s move is still a predetermined variable. Nevertheless,
the existence of such individuals in the data set will pull down the parameter estimate
on disability in a well-being equation.

Finally, an additional check on the issue of exogeneity was done (as suggested by a
referee). The sample size is necessarily tiny, and standard errors are large, but Figure
2 provides the equivalent plot for the case of lasting disability through an accident.
Here there is a larger fall in well-being, of nearly a full 2 points, together with a
recovery, by year T+2, of slightly more than half the initial life-satisfaction drop.

6. Econometric Results

Table 1 moves to econometric evidence. The dependent variable is life satisfaction
measured12 cardinally (on the 1 to 7 scale). Standard controls are entered into the
equation.

Age is entered as a second-order polynomial; it has the literature’s

12

All the paper’s results can be replicated with ordered estimators. But, as in the paper by Luttmer
(2005), as a pedagogical device and for ease of reading we here use cardinal methods.
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conventional U-shape, minimizing in the late 30s. Dummy variables are included for
people’s qualifications.

Educational level in many circumstances will be an

approximately predetermined variable (though not for those disabled in childhood).
The logarithm of income is entered as a regressor.

Demographic and personal

variables are also included.

We experimented with long lags, up to t-6. However, here we report only estimates
of the effect of current, and up to the past three years of, disability upon life
satisfaction (see Clark et al, 2001, for a discussion of another model used to test for
habituation effects).

The idea is that if there is hedonic adaptation to disability then we should observe that
disability hurts but that it does so to a smaller degree the longer the individual has
been disabled. The paper creates a variable “Ratio of time spent being disabled from
t-3 to t-1”. This takes a value between zero and unity. A person who has been
disabled for one previous year in the last three years, for example, will have the value
1/3 for his or her past disability from t-3 to t-1.

More fully:

“Ratio of time spent being disabled from t-3 to t-1”
= 0 if no previous years of disability
= 1/3 if one previous year of disability
= 2/3 if two previous years of disability
= 1 if all three previous years were of disability.

As part of the empirical strategy, these variables are entered separately and interacted
with measures of current disability. The main equation that we estimate is:
LS it = α 0 + α 1 Dit + α 2 PASTD it + α 3 ( Dit × PASTD it ) + X it' γ + ε it ,

(12)
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where LS it is self-rated life satisfaction at t, Dit is a dummy variable with value of 1 if
the respondent is disabled at t and 0 otherwise, PASTDit is the ratio of past disability
between t - j and t – 1 measured as a percentage of total time spent being disabled, X
is a vector of personal and household characteristics affecting life satisfaction, and ε it
is the error term. Our main results are based on specification that focuses on threeyear past disability (j = 3). The estimation of (12) allows a test of the following
hypotheses:

(i)

the currently disabled report significantly lower life satisfaction than those
who are not disabled;

(ii)

past disability reduces the current life satisfaction of those who have since
recovered from disability -- that is, past disability scars someone, and there
is not complete adaptation even for those who recover from disablement;

(iii)

the effect of current disability is smaller for those who have been disabled
longer or more often in the past, consistent with a habituation effect.

Hence, the hypotheses imply that α 1 < 0 , α 2 < 0 , and α 3 > 0. Assuming cardinality in
the life satisfaction scale, we estimate equation (12) using GLS with random effects
(RE) and individual fixed effects (FE) models.

The coefficient Disabled, in the first column of Table 1, is -0.880. This implies that,
ceteris paribus, the disabled report almost one life-satisfaction point less than other
people. The standard error on the coefficient is 0.041, so that at conventional
confidence levels the null of zero is rejected.

The remainder of the disability variables in the first column of Table 1 are for the
length of time a person has been disabled. This is to capture the degree of adaptation,
if any.

In the first column of Table 1, the ratio of time spent disabled between t-3 and t-1 has
a coefficient of -0.651. An interaction term for Disabled *Ratio of past disability has
a coefficient of 0.525. These variables and their coefficients make it possible to read
off the extent of adaptation. Consider, as a benchmark, a person who is disabled for

12

all three of the preceding years. Their accumulated ratio of time spent being disabled
from t-3 to t-1 is then 1. Hence, other factors held constant, the effect on life
satisfaction is -0.651 points. However, if they are disabled in time t there is an
offsetting factor. The net effect of these is (-0.651 + 0.535) = -0.116. We cannot
quite reject the null of zero on this net difference. In Table 1’s column 2, a different
random-effects specification is estimated. Here the disabled variables are divided into
each of the two categories of seriousness. Some people (the Moderately Disabled) are
able to do day-to-day-activities. The dummy variable coefficient in this case is 0.627.

Some are disabled and unable to do day-to-day activities (these are the

Severely Disabled). The coefficient on the dummy is -0.959. As would be expected,
more serious disability is thus associated with lower reported well-being. From the
second column of Table 1 it is possible to examine adaptation to moderate and severe
disability. Consider someone who has been disabled for all of the previous three
years. Then for moderately disabled people the long run effect of disability is given
by -0.627 + (-0.655 + 0.514) = approximately -0.8 life satisfaction points. For
severely disabled people, the sum of the life satisfaction coefficients is -0.959 + (0.655 + 0.557) = approximately -1.1 life satisfaction points. These random-effects
specification thus do not show adaptation.

In a fixed-effects specification, by contrast, there is much stronger empirical support
for adaptation.

Column 3 in Table 1 produces the following results for, say, a person continuously
disabled for three periods. For moderately disabled people who have suffered that
disability in all of those previous three years, the long run effect of disability is given
by -0.407 + (-0.055 + 0.266) = approximately 0.2 life satisfaction points. By contrast,
the immediate or impact effect of moderate disability is determined solely by the
coefficient of -0.407 on Moderately Disabled, and thus is approximately -0.4 life
satisfaction points. Hedonic adaptation here is therefore of the order of 50%.

For severely disabled people, in column 3 of Table 1, the long run effect is larger: it is
determined by the sum of the life satisfaction coefficients -0.600 + (-0.055 + 0.249) =
approximately -0.4 life satisfaction points. By contrast, the initial impact effect of
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severe disability is determined solely by the coefficient of -0.600 on Severely
Disabled. Adaptation to severe disability here is thus of the order of a little over 30%.

Hence there is evidence, in this data set, of partial hedonic adaptation. Loosely
speaking, we see approximately half-way adaptation to moderate disability, and
roughly one-third adaptation to severe disability. In work not reported here, we have
found that the spirit of these conclusions is not greatly affected by the exact choice of
lags used in the econometric work.

To be sure that such results are not being driven by individuals who are in the panel
only briefly, we re-do the calculations, in the right-hand half of Table 1, on a smaller
balanced panel.

The estimated size of adaptation rises.

In the fixed-effects

specification of column 6 of Table 1, it is not possible to reject the null of
approximately 100% adaptation to moderate disability, and there is now more than
60% adaptation to severe disablement (the numbers in this later case are in the long
run -0.639 + (-0.027 + 0.436) = approximately -0.2 life satisfaction points).

Experiments using for example a lag of t-6 produced similar results, except that the
long-run decline in well-being after a disability shock was sometimes slightly less (by
around 0.1 life satisfaction points). For example, in the equivalent to column 2 of
Table 1, the t-6 random-effects specification implied a fall in life satisfaction points
from severe disability of -0.872 rather than of -1.057.

We checked also for an interaction term between income and disability. However, the
null of zero on its coefficient could not be rejected. 13

This picture of high adaptation to disability is reinforced by German panel results,
which, as suggested by a referee, can allow greater control for the extent of disability.

13

Although an exact comparison is not possible, a related result of Smith et al (2005), on a sample of
adults approaching retirement age, is of interest. The authors argue that assets -- on which we do not
have data -- can psychologically cushion people who encounter a period of disability. Assets and
educational level are likely to be systematically positively correlated. Smith et al (2005) also provide
evidence that disability lowers psychological well-being, although an exact comparison with our results
does not seem possible because the authors do not distinguish between one period of disability and
continuing disability.
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These equations are presented in an appendix. We also checked our findings using
multi-level modelling; the results are available on request.

7. Compensation and Disability

Hedonic adaptation has practical implications. One, potentially, is in courts of law.

Consider a judge who, in a world where people exhibit partial hedonic adaptation, is
trying to decide on the necessary level of compensation to award someone who has
negligently suffered a bad life event, L.

Initially, the judge must estimate the

immediate drop in happiness caused by L upon the person’s life. Then the judge must
make an adjustment for the way the person’s utility may automatically rebound.
Legal scholars have written little on this issue, and judges use mechanical rules of
thumb with conceptual foundations that are, at best, ad hoc (see, for example, pages
345-347 of Elliott and Quinn, 2005). 14

In Table 1, a variable has been included for real income. It enters positively; richer
people report higher levels of life satisfaction. In the fixed-effects equations, the
standard error becomes large, although the German appendix results are better
determined.

In the spirit of the earlier analytical framework, this suggests a simple calculation in
which a kind of compensating variation can be calculated directly. Like Clark and
Oswald (2002), Groot et al (2004), Van Praag and Ferrer-i-Carbonell (2004) and
Powdthavee (2008), we can ask the conceptual question: how much extra real income
would be required to exactly compensate someone for a change in another of the
influences15 upon well-being (in this particular case, for disability)?

14

However, in a somewhat related spirit, Posner (2000) argues persuasively for a better understanding
of the emotions. Posner and Sunstein (2005) discuss similar ideas. Some time after our initial 2005
working paper was written, we became aware of the interesting work, now published, of Bagenstos and
Schlanger (2007).

15

Appropriate hedonic compensation for bereavement is studied in Oswald and Powdthavee (2008).

15

Our earlier working paper Oswald and Powdthavee (2005) gives illustrative
compensation figures.

Because it is difficult to purge all endogeneity from the

income variable, we have, at a referee’s suggestion, omitted actual compensation
amounts here. But the general idea remains one that may eventually have practical
application for lawyers and judges: happiness equations potentially give a way of
estimating the sums of money required to compensate people for bad life events; it is
possible, within such equations, to allow for hedonic adaptation; and, as in the model
at the start of the paper, such adaptation will in general reduce the sums required.

8. Discussion

One concern is that a human being’s physical health may automatically rebound, so
well-being also will, and that is not what is generally meant by hedonic adaptation.
To try to get around this, the paper’s focus is upon individuals who continue to report
themselves in the disabled category. Yet some people who suffer a permanent bad
event like disabling illness may gradually recover psychologically as their physical
health itself returns -- and the blind might, say, learn to read Braille and then mark
themselves as happier in the next survey. This is not necessarily a strong objection.
Within our disabled sample, a reverse tendency will also be at work. There will be
individuals whose health, for reasons of an increasingly debilitating condition, is
worsening. Ideally we would control for the severity of disability and German results
in the appendix go some way toward that.

Second, the use of life-satisfaction scores may be open to objection. Some proxyutility measure, however, is required. Life satisfaction numbers carry with them -- it
could be argued -- the possibility that human beings alter their reported satisfaction
score, artificially, merely because their reference level alters. For example, a disabled
person might, ex post, begin to compare herself subconsciously to a different standard
about what counts as being satisfied (one could imagine: ‘I guess I am a happy 7,
bearing in mind that I am disabled’). This is a point about the language of expressed
satisfaction. There is probably no way to reject such concerns definitively, but one
objection to it is that in our data there is a continuing negative effect from
longstanding disability; this seems inconsistent with the claim that disabled people
fundamentally rescale their use of language. Finally, as a variant, re-doing the paper’s
16

equations and figures using a so-called GHQ psychiatric distress score taken from the
same data set also shows evidence of a bounce-back in mental well-being. These
results are available upon request.

Third, it might be argued that disability is endogenous: unhappy people may overreport ill-health and disability. It would not be correct, however, to suggest that the
paper’s correlations are due to any simple version of such an argument. The fixedeffects estimates imply that there is more going on in the data than an omitted variable
for pessimism.

Fourth, as usual, attrition from the panel could be problematic. This is difficult to
correct comprehensively. It might be argued that some of the most severely disabled
individuals die disproportionately often, or move into hospital, and that this would
give the mere appearance of adaptation because of a composition effect among those
who remain in the sample. However, when we estimated a logit -- with fixed effects - on the chance of dropping out of our sample, we found that becoming disabled does
not lead to a statistically significantly higher probability of dropping out next period.
Moreover, an attrition argument cannot explain the recovery pattern among those
tracked in Figures 1 and 2. Finally, the level of life satisfaction is not a significant
predictor of who goes on to disappear from the panel in the next period.

Fifth, income is not exogenous and any well-being gain from money may itself wear
off. Short of having randomly assigned income, as in lottery windfalls, there is little
that can be definitively done about the endogeneity of incomes in standard data sets.
However, if instruments could be found, it might be possible to adjust the estimated
income parameters in a conventional econometric way. If there is habituation-toincome, as DiTella, Haisken and MacCulloch (2005) argue, then that can be
incorporated both into the general method set and into actual financial compensation
settlements. This point is likely to stimulate future work in the area. Nevertheless,
when the life satisfaction equations in tables like Table 1 are re-estimated with lagged
levels of income as extra regressors, which we have done as a check on the
calculations, a positive steady-state effect of income (of approximately the same size)
is found. In this data set, we do not find strong evidence of habituation to income.
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Other arguments and counter-arguments are discussed in the longer working-paper
version of this paper.

9. Conclusions

This paper studies shocks to utility and how human beings respond to them. It
presents longitudinal evidence consistent with the existence of hedonic adaptation.
Our focus is on disability, but the paper’s message is potentially a more general one.
We outline methods for the study of adaptation and report a variety of econometric
specifications. Such methods may eventually come to have practical applications,
such as in courts of law.

The data do not support the idea that after tragedy there is routinely a return to the old
well-being level: here in illustrative calculations we estimate the degree of adaptation
to be of the order of 30% to 50%. These results could be read alongside the old, and
highly-cited, cross-section work of Brickman et al (1978), which has come to be seen
by many writers as claiming that human beings completely recover psychologically
from even extreme disability16.

Those cross-sectional results have played an

influential role in social science; but our empirical conclusions are rather different.

We began by noting a divide between the psychology and economics journals. The
above results seem to point to a middle ground -- partial hedonic adaptation -between the traditional economist’s model of 0% adaptation and the extreme 100%
adaptation model advocated by some authors in the psychology literature. It may be
that the two social-science disciplines can converge in their thinking.

16

As noted earlier, Lucas (2007) concludes at the other extreme: that there is zero adaptation. We
have been unable to resolve all the differences between his analysis and ours, which began
independently from one another, and future work will probably have to address this.
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Figure 1
The Life-Satisfaction Path of Those Who Entered Disability at Time T
and Remained Disabled in T+1 and T+2

BHPS data 1996-2005
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Note: There were 61 individuals who became disabled at time T and remained disabled in T+1 and T+2.
The t-test statistics [p-value] of whether the mean life satisfaction of the individual is equal are 3.119 [0.002]
(between T-1 and T), -0.261 [0.795] (between T and T+1), and -1.072 [0.286] (between T and T+2). The
time periods are years.
These are raw data; they are not regression-corrected.
4-standard-error bands (95% C.I.) are reported: two s.e. above and two below.
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Figure 2
The Life-Satisfaction Path of Those Who Became Disabled From An Accident at
Time T and Remained Disabled in T+1 and T+2

BHPS data 1996-2005
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Note: There were 10 individuals who became disabled from an accident at time T and remained disabled in
T+1 and T+2. The t-test statistics [p-value] of whether the mean life satisfaction of the individual is equal
are 2.073 [0.052] (between T-1 and T), -0.651 [0.523] (between T and T+1), and -0.905 [0.377] (between T
and T+2). The time periods are years.
These are raw data; they are not regression-corrected.
4-standard-error bands (95% C.I.) are reported: two s.e. above and two below.
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Table 1
Life-Satisfaction Regression Equations with Past-Disability
Variables: BHPS Data 1996-2004

RE
Disabled

Severely disabled

Disabled* Ratio of time spent disabled

-0.651
[0.054]**
0.525
[0.076]**

Moderately disabled* Ratio of time spent disabled
Severely disabled * Ratio of time spent disabled
The implied well-being effect after any adaptation to
disability:
3 years of being disabled

Age
Age-sq/100
Log of real household income per capita
Living as couple
Widowed
Divorced
Separated
Never married
Unemployed
Retired
Look after home
Student

-0.627
[0.081]**
-0.959
[0.047]**
-0.655
[0.053]**

-0.407
[0.087]**
-0.600
[0.054]**
-0.055
[0.068]

0.514
[0.128]**
0.557
[0.080]**

0.266
[0.140]
0.249
[0.089]**

-0.027
[0.017]
-0.008
[0.003]**
0.012
[0.003]**
0.042
[0.008]**
-0.057
[0.020]**
-0.350
[0.029]**
-0.465
[0.027]**
-0.605
[0.036]**
-0.253
[0.023]**
-0.366
[0.027]**
0.036
[0.022]
-0.103
[0.021]**
0.109
[0.037]**

FE

-0.495
[0.125]**
-0.878
[0.075]**
-0.439
[0.085]**

-0.354
[0.128]**
-0.639
[0.079]**
-0.027
[0.099]

-0.440
[0.086]**
0.556
[0.119]**

0.515
[0.201]*
0.609
[0.125]**

0.347
[0.208]
0.436
[0.131]**

-0.420
[0.127]**
-0.707
[0.068]**

-0.035
[0.146]
-0.232
[0.096]**

0.018
[0.027]
-0.007
[0.005]
0.014
[0.005]**
0.043
[0.012]**
-0.079
[0.034]*
-0.317
[0.044]**
-0.427
[0.041]**
-0.609
[0.053]**
-0.342
[0.042]**
-0.287
[0.046]**
0.078
[0.030]**
-0.038
[0.031]
-0.009
[0.087]

-0.013
[0.008]
0.019
[0.013]
0.017
[0.044]
-0.276
[0.061]**
-0.251
[0.053]**
-0.475
[0.058]**
-0.165
[0.063]**
-0.241
[0.048]**
0.053
[0.034]
-0.038
[0.034]
-0.015
[0.091]

-0.664
[0.066]**
-0.767
[0.077]**
-1.057
[0.042]**

3 years of being severely disabled

RE

Balanced
panel
RE

-0.780
[0.066]**

-1.006
[0.040]**

3 years of being moderately disabled

Personal and household controls in these equations
Male

FE

-0.880
[0.041]**

Moderately disabled

Ratio of time spent disabled (from t-3 to t-1)

Unbalanced
panel
RE

-0.028
[0.017]
-0.008
[0.003]**
0.013
[0.003]**
0.043
[0.008]**
-0.059
[0.020]**
-0.351
[0.029]**
-0.467
[0.027]**
-0.605
[0.036]**
-0.256
[0.023]**
-0.363
[0.027]**
0.034
[0.022]
-0.103
[0.021]**
0.110
[0.037]**

-0.196
[0.098]*
-0.405
[0.067]**

-0.031
[0.005]**
0.015
[0.009]
0.034
[0.028]
-0.345
[0.045]**
-0.291
[0.039]**
-0.457
[0.042]**
-0.087
[0.036]*
-0.286
[0.030]**
0.022
[0.026]
-0.072
[0.025]**
0.120
[0.043]**

0.018
[0.027]
-0.007
[0.005]
0.014
[0.005]**
0.044
[0.012]**
-0.078
[0.034]*
-0.316
[0.044]**
-0.425
[0.041]**
-0.607
[0.053]**
-0.341
[0.042]**
-0.287
[0.046]**
0.080
[0.030]**
-0.038
[0.031]
-0.010
[0.087]
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Education: A-level
Education: University
Household size
Own home outright
Number of children
Constant

Regional dummies
Year dummies
Observations
Number of persons
R2_within
Standard errors in brackets
* significant at 5%; ** significant at 1%

-0.030
[0.020]
-0.012
[0.021]
-0.033
[0.007]**
0.126
[0.015]**
-0.008
[0.009]
5.185
[0.111]**

-0.030
[0.020]
-0.012
[0.020]
-0.033
[0.007]**
0.126
[0.015]**
-0.008
[0.009]
5.185
[0.111]**

0.013
[0.055]
0.064
[0.051]
-0.046
[0.009]**
0.065
[0.020]**
0.021
[0.011]
5.972
[0.156]**

-0.028
[0.033]
-0.012
[0.033]
-0.057
[0.012]**
0.102
[0.023]**
0.013
[0.014]
5.058
[0.203]**

-0.029
[0.033]
-0.013
[0.033]
-0.057
[0.012]**
0.102
[0.023]**
0.013
[0.014]
5.063
[0.203]**

0.043
[0.079]
0.111
[0.072]
-0.077
[0.014]**
0.047
[0.028]
0.024
[0.016]
5.675
[0.296]**

Yes
Yes
64243
16836
0.0124

Yes
Yes
64243
16836
0.0125

Yes
Yes
64243
16836
0.0163

Yes
Yes
27903
4774
0.0122

Yes
Yes
27903
4774
0.0125

Yes
Yes
27903
4774
0.0152

Notes:
Life satisfaction is recorded on a 7-point scale, ranging from 1 “very dissatisfied” to 7 “very satisfied”.
We use the term moderately disabled for those who report being disabled but still able to do day-to-day activities,
including all of the following: i) housework, ii) climb stairs, iii) dress oneself, and iv) walk for at least 10 minutes.
We use the term severely disabled for those who report being disabled and who are unable to do at least one of
these four things. We use the term disabled for the aggregation of moderately disabled and severely disabled.
The variable denoted ‘Ratio of time spent disabled (from t-3 to t-1)’ takes values of 0, 0.33, 0.66, or 1.00.
For the unbalanced panel, there are 675 observations of people who are moderately disabled but able to do day-today activities, as opposed to 3,442 observations of severely disabled individuals who are not able to do at least one
of the listed day-to-day activities. For the balanced panel, there are 292 observations in the first category and
1,723 observations in the second category. Reference variables are: non-disabled, female, and no formal education.
RE stands for random-effects estimation. FE stands for fixed-effects estimation.
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Appendix:
A Check on German Data
Our second data set draws upon waves 1 through 18 of the German Socio-Economic Panel (GSOEP).
This is a longitudinal data set on German households (see Haisken-De New & Frick, 1998, for a
description of the study and its sample). Households are selected using multi-stage random sampling,
and all members of households participate. Like the BHPS, surveys are conducted yearly using faceto-face interviews. The entire sample of the unbalanced panel contains 50,085 individuals who
participate at least in one of the 18 waves. Of those, 3,711 are present in all 18 waves. Respondents in
the German data were asked about their current disability status from 1984 (wave 1) onwards. There
are 22,238 observations of people with disability in the unbalanced panel, and 6,744 observations in the
balanced panel. They are also asked, in 15 of the 18 waves, about the degree of any disability they
have. Here the question is: What is the extent of this capability reduction or handicap (in percentages)
according to the most recent diagnosis? In addition to the questions on disability status and other
socio-economic and demographic characteristics, respondents are asked how satisfied they are with
their lives at the time of the survey. This uses a scale from 0 (very dissatisfied) to 10 (very satisfied).
In this data set it is possible to adjust in a detailed way for the degree of impairment. Survey
respondents describe how disabled they are on a scale that runs from 0 to 100. This is coded in Table
A1 as the variable “% disabled at t”. Its coefficient in a random effects specification is -0.004 and a
fixed effects one it is -0.003. Hence 100% disability would correspond to life satisfaction losses of -0.4
and -0.3 points respectively.
Table A1’s random-effects and fixed-effects estimates again favour the view that estimated
adaptation is greater once unchanging person effects are differenced out. In the final FE column of
Table A1, the long run effect of extreme disability is estimated to be -0.187 – 0.026 + 0.308 -0.300 0.100 = approx. -0.3 life satisfaction points. To probe these findings, we re-estimated the German
results on a sub-sample of people who stayed for the full 18 waves of the GSOEP panel. This greatly
reduces the number of observations. But it has the advantage that the results are not then being driven
by who enters or exits the sample. The character of the results is similar, but the estimated degree of
adaptation is smaller.
In a second set of analytical results -- not reported but available upon request -- we used a
multi-level modelling approach on the GSOEP panel to investigate within-person changes in life
satisfaction before the first bout of disability, during the first three years of disability, and beyond (see
Kreft & DeLeeuw, 1998, for an introduction to these techniques; see Lucas et al., 2004, Lucas, 2005,
Zimmerman & Easterlin, 2006, for a more detailed discussion of the specific models used to test
reaction and adaptation). Multi-level models allow for different numbers of assessment occasions for
different participants (some participants entered the study after the study began or dropped out before
the most recent year of study), and allow individuals to be included in the analyses regardless of when
disability event occurred. Participants were selected from a larger sample if they began the study not
disabled, became disabled at one point during the study, and then either remained disabled or recovered
from disability for the remainder of the study. This selection strategy allows us to estimate a stable
baseline period and a stable adaptation period for each individual. Of 50,085 individuals in the original
unbalanced sample, only 248 met the criteria. The empirical model to be estimated can be written as
followed:

LS it = β 0 + β 1 ( reaction ) + β 2 (adaptation ) + β 3 (linear _ change ) + X it' γ + η i + ε it ,
At the within-person level of the model, life satisfaction is predicted from an intercept, a
reaction dummy variable, and an adaptation dummy variable. The first of the three main periods of
time surrounding the first bout of disability is the baseline period, which consists of all years at least 3
years prior to the year during which the individual became disabled. We did not include the year
immediately preceding the event as part of the baseline phrase.
This multi-level modelling approach also generated evidence of hedonic adaptation. Results
are available upon request.
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Appendix Table A1
Life-Satisfaction Regression Equations: GSOEP Data 1984-2003

Disabled at t
Proportion of time being disabled (t-3 to t-1)
Disabled at t*Prop of time being disabled

RE

RE

FE

FE

-0.477
[0.029]**
-0.337
[0.045]**
0.394
[0.057]**

-0.299
[0.035]**
-0.177
[0.052]**
0.439
[0.057]**
-0.004
[0.000]**
-0.090
[0.021]**
-0.004
[0.001]**

-0.321
[0.031]**
-0.095
[0.050]
0.285
[0.059]**

-0.187
[0.037]**
-0.026
[0.057]
0.308
[0.059]**
-0.003
[0.000]**
0.065
[0.021]**
-0.001
[0.001]*

% disabled at t
Missing % disability
Proportion of % disability (t-3 to t-1)
The implied well-being effect after any adaptation
to disability:
3 years of being disabled

-0.419
[0.026]**

3 years of being 50% disabled

-0.427
[0.026]**
-0.818
[0.045]**

3 years of being 100% disabled
Personal and household controls in these equations
Male
Age
Age-sq/100
Log income
High school
Higher than high school
Number of children
Household size
Part-time employment
Not working
Marital status: single
Marital status: widowed
Marital status: divorced
Marital status: separated
Constant

Occupational dummies
State (ie. region) dummies

-0.130
[0.033]**
-0.132
[0.033]**
-0.360
[0.053]**

-0.125
[0.020]**
-0.025
[0.003]**
0.023
[0.003]**
0.233
[0.011]**
0.114
[0.017]**
0.190
[0.025]**
0.036
[0.009]**
-0.004
[0.006]
-0.062
[0.014]**
-0.021
[0.018]
-0.149
[0.022]**
-0.390
[0.030]**
-0.329
[0.026]**
-0.647
[0.036]**
6.757
[0.498]**

-0.126
[0.020]**
-0.029
[0.003]**
0.028
[0.003]**
0.234
[0.011]**
0.113
[0.017]**
0.190
[0.025]**
0.038
[0.009]**
-0.004
[0.006]
-0.063
[0.014]**
-0.024
[0.018]
-0.153
[0.022]**
-0.392
[0.030]**
-0.328
[0.026]**
-0.647
[0.036]**
6.956
[0.498]**

-0.015
[0.004]**
0.180
[0.012]**
0.025
[0.023]
0.046
[0.033]
0.042
[0.010]**
-0.010
[0.007]
-0.066
[0.015]**
-0.044
[0.019]*
-0.150
[0.027]**
-0.449
[0.038]**
-0.164
[0.032]**
-0.541
[0.037]**
6.750
[0.523]**

-0.010
[0.004]**
0.181
[0.012]**
0.026
[0.023]
0.048
[0.033]
0.044
[0.010]**
-0.010
[0.007]
-0.067
[0.015]**
-0.045
[0.019]*
-0.152
[0.027]**
-0.450
[0.038]**
-0.163
[0.032]**
-0.541
[0.037]**
6.585
[0.524]**

Yes
Yes

Yes
Yes

Yes
Yes

Yes
Yes
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Year dummies
Observations
Number of persons
R2_within
Standard errors in brackets
* significant at 5%; ** significant at 1%

Yes
149951
19692
0.0216

Yes
149951
19692
0.0222

Yes
149951
19692
0.0241

Yes
149951
19692
0.0246

Notes: Life satisfaction is on a scale from 0 = least satisfied, …, 10 = most satisfied. % disability is on a scale from 1 = least
disabled,…, 100 = most disabled. RE stands for random effects; FE stands for fixed effects.
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Appendix Table A2: Descriptive Statistics on BHPS and GSOEP Data

1) British Household Panel Survey
Life satisfaction
Disabled
Moderately disabled
Seriously disabled
Ratio of time spent disabled (from t-3 to t-1)
Ratio of time spent disabled (from t-6 to t-1)
Male
Age
Age-squared/100
Ln(real household income per capita)
Cohabit
Widowed
Divorced
Separated
Never married
Unemployed
Retired
Looking after home
Student
Highest education: A-level
Highest education: University
Household size
Own home outright
Number of children (aged<16)
N = 64243
2) German Socio-Economic Panel
Life satisfaction
Disabled
Ratio of time spent disabled (from t-3 to t-1)
Disability level
Proportion of % disability (t-3 to t-1)
Male
Age
Age-squared/100
High school
More than high school
Part-time work
Not working
Marital status: single
Marital status: widowed
Marital status: divorced
Marital status: separated
Number of children
Household size

Mean

S.D.

Min

Max

5.235
0.045
0.007
0.037
0.041
0.035
0.455
45.806
24.272
9.020
0.114
0.076
0.057
0.018
0.190
0.034
0.209
0.076
0.043
0.399
0.327
2.818
0.260
0.607

1.307
0.207
0.085
0.189
0.178
0.155
0.498
18.137
18.137
0.752
0.318
0.265
0.232
0.133
0.393
0.182
0.406
0.265
0.202
0.490
0.469
1.364
0.438
0.975

1
0
0
0
0
0
0
17
2.89
-1.89712
0
0
0
0
0
0
0
0
0
0
0
1
0
0

7
1
1
1
1
1
1
99
98.01
12.91238
1
1
1
1
1
1
1
1
1
1
1
13
1
8

7.038
0.084
0.091
4.256
4.260
0.488
41.563
20.665
0.512
0.123
0.441
0.081
0.060
0.050
0.013
0.003
3.099
0.123

1.869
0.278
0.271
16.524
14.132
0.500
18.414
16.583
0.500
0.328
0.497
0.273
0.237
0.218
0.112
0.053
1.437
0.328

0
0
0
0
0
0
14
2.56
0
0
0
0
0
0
0
0
1
0

10
1
1
100
100
1
102
104.04
1
1
1
1
1
1
1
1
17
1

N = 149,951
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