
Chapter 17
Born to Be Mild? Cohort Effects Don’t
(Fully) Explain Why Well-Being Is
U-Shaped in Age

Andrew E. Clark

Abstract The statistical analysis of cross-section data very often reveals a U-shaped
relationship between subjective well-being and age. This paper uses 18 waves of
British panel data to try to distinguish between two potential explanations of this
shape: a pure life-cycle or aging effect, and a fixed cohort effect depending on year
of birth. Panel analysis controlling for fixed effects continues to produce a U-shaped
relationship between well-being and age, although this U-shape is flatter for life
satisfaction than for the GHQ measure of mental well-being. The pattern of the
estimated cohort effects also differs between the two well-being measures and, to an
extent, by demographic group. In particular, those born earlier report more positive
GHQ scores, controlling for their current age; this phenomenon is especially prev-
alent for women.

17.1 Introduction

Interest in subjective well-being across the social sciences has developed in parallel
with both the greater availability of panel data, where the same individuals are
followed over time, and the wider use of statistical tools to better model individual
fixed effects. These statistical techniques consist of the use of panel data, or cross-
section analysis with careful controls (for example, twin studies, where the initial
distribution of the genetic pack of cards can be controlled for: see Bouchard et al.
1990; Kohler et al. 2005; Tellegen et al. 1988). The application of these techniques
allows subjective well-being to be split up into a permanent or fixed part, and a
transitory component that depends on life events. Contributions in this spirit include
Lucas et al. (2003, 2004), Frijters et al. (2004), Van Praag and Ferrer-i-Carbonell
(2004), Zimmerman and Easterlin (2006) and Blanchflower and Oswald (2008).

This interest in the effect of fixed individual characteristics has spilled over into
the analysis of the relationship between well-being and age: in an econometric world
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plagued by accusations of endogeneity, age, sex and ethnicity typically stand out as
exogenous variables, and have consequently received a great deal of attention. Early
work emphasised that older individuals tended to be happier/more satisfied than
younger individuals. More recent analyses have refined this approach by considering
non-linear relationships between well-being and age. The results here differ some-
what between economics and psychology.
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Mroczek and Kolarz (1998) find that positive affect follows an upwardly curved
profile with age, while Mroczek and Spiro (2005) suggest that subjective well-being
follows an inverted U-shape, peaking at around retirement age. At the same time, a
vigorous literature in Economics has introduced terms in age and age-squared into
well-being regressions, producing strong evidence of a U-shaped relationship which
typically bottoms out somewhere between the mid-thirties and the mid-forties.1

Curves of this type have now been identified many times in a wide variety of
datasets across different countries.2

Two popular competing interpretations of this U-shaped relationship have been
proposed. One is that it reflects the passage of individuals through various stylised
life events; another is that it reflects a cohort effect, so that individuals born in the
1950s, say, have (and always will have) particularly low levels of subjective well-
being (hence producing a U-shape in cross-section analysis of 1990s data).3 This
paper uses two measures of well-being in 18 waves of British panel data to test the
hypothesis that the age and well-being U-shape is a pure cohort phenomenon. Two
types of test are presented, the first indirect, although intuitive, and the second direct.
The tests are carried out on both unbalanced and balanced panel data.

The first intuitive test is based on the estimated minimum point of the U-shape. If
this latter is picking up a cohort phenomenon, then the point of lowest well-being
should move to the right by 1 year from data wave t to wave t + 1. The age of
minimum well-being should therefore be 17 years greater in Wave 18 than in Wave
1. This turns out not to be the case. The conclusion is that there is an aging
phenomenon in well-being: this is something that we will all (statistically) go
through, no matter when we were born.

The second test is direct. Panel well-being regressions are estimated which
control for unobserved individual fixed effects. These regressions, which hold all
cohort effects constant, continue to produce U-shaped relationships between age and
well-being. It is important to underline that the age effect here is obtained by
examining the different levels of well-being of the same individual at different

1The sample in Mroczek and Spiro (2005) actually consists of veterans over the age of 40, so that
their finding of an upward-sloping profile is not inconsistent with a U-shape over all ages.
2Graham and Ruiz Pozuelo (2017) find a U-shape in 44 out of 46 countries investigated in Gallup
World Poll data. This conclusion does not however hold for all well-being measures. In Stone et al.
(2010), a U-shape is found for the Cantril ladder and positive emotions in Gallup data, but not for
negative emotions.
3Putnam (2000), page 141, concludes that the decline in trust in the US is purely a cohort
phenomenon, with each cohort’s trust not changing over time.



ages. Again, the conclusion is that the U-shaped relationship between age and well-
being is at least partly driven by aging, rather than being a pure cohort effect.
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The remainder of the paper is organised as follows. Section 17.2 describes the two
tests of cohort effects, and the data on which they will be carried out. Section 17.3
contains the main results regarding the persistence of the U-shaped relationship
between well-being and age. Last, Sect. 17.4 concludes.

17.2 Cohort or Life-Cycle?

Empirical work which introduces age as one of the explanatory variables in the
analysis of subjective well-being (such as life satisfaction or happiness) very often
finds a U-shaped relationship, minimising somewhere in the mid-thirties to the mid-
forties. As highlighted in Frey and Stutzer (2002), there is less agreement over why
this U-shape so consistently results. One interpretation is that, loosely speaking, the
U-shape reflects the different events that occur to individuals over the life cycle,
which have a fairly systematic relationship to their age. This reading is found in
Argyle (1989), Hayo and Seifert (2002) and Blanchflower and Oswald (2004).
Alternatively, we might argue that, controlling for observables, well-being is broadly
flat over the life-cycle, with the U-shape coming from unobserved individual
heterogeneity or cohort effects.4 In this case, with our data from the 1990s and
2000s, the hypothesis is that those in the late 1950s/late 1960s birth cohorts report
lower well-being scores than do those born earlier or later.

Cross-section data does not allow us to distinguish between the life-cycle and
cohort components of well-being; neither does twin data, as age and year of birth (the
cohort effect) are identical across matched subjects. Progress can however be made
with repeated cross-section or panel data in which we have repeated observations on
individuals of the same birth cohort, over different ages, allowing the two effects to
be identified separately. The increasing availability of long-run panel data has been a
huge boon for the social sciences. This is particularly the case with respect to
research on aging or the life-cycle.

Blanchflower and Oswald (2008) use long-run repeated cross-sectional data from
the US and Europe to independently model the effect of age (in five-year blocks) and
birth cohort (in 10-year blocks) on measures of subjective well-being. Heuristically,
over a long enough time period, they will observe people of the same age (group) but
born in different birth cohorts. This allows the separate identification of the two
effects.

4This is the conclusion reached by Easterlin and Schaeffer (1999), using 20 years of cohort data
from the US General Social Survey. Kassenböhmer and Haisken-DeNew (2012) suggest that the U-
shape in German Socio-Economic Panel (SOEP) data is entirely explained by individual fixed
effects and experience in the panel. Cribier (2005) is an evocative account of the differences in life
experience between two cohorts of French workers born only 14 years apart.
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This paper appeals to the same kind of identification strategy, using 18 waves of
British panel data to distinguish between life-cycle and cohort effects. We consider
two separate tests of the hypothesis that the U-shape represents a cohort effect.

The first, indirect, test relies on the prediction of the cohort explanation that the
whole U-shape should move 1 year to the right per year. In the current paper’s BHPS
data, the unhappy people who were born in 1955 will be unhappy at age 36 in Wave
1 (in 1991), but equally unhappy at age 37 in Wave 2, and so on. One measure of the
position of the U-shaped relationship is its minimum. The first test thus consists in
seeing whether the point of minimum well-being shifts to the right by 1 year per
wave.

The second, direct, test involves controlling explicitly for fixed effects in panel well-
being regressions. These fixed effects will include by definition the individual’s year of
birth: her cohort. Any effect of age variables in fixed-effect well-being regressions must
then reflect life-cycle or aging effects: systematic changes in well-being that happen to
all individuals (no matter when they were born) as they age.

17.2.1 Data

The data come from the first 18 waves of the British Household Panel Survey
(BHPS), a general survey initially covering a random sample of approximately
10,000 individuals in 5500 British households. The Wave 18 sample consists of
around 15,000 individuals in 9000 households.5 The BHPS includes a wide range of
information about individual and household demographics, employment, income
and health. More information on this survey is available at https://www.iser.essex.
ac.uk/bhps/. There is both entry into and exit from the panel, leading to unbalanced
data. The BHPS is a household panel: all adults in the same household are
interviewed separately. The wave 1 data were collected in late 1991 – early 1992,
the wave 2 data were collected in late 1992 – early 1993, and so on. The analysis in
this paper refers to individuals aged between 16 and 64, and will be carried out on
both unbalanced and balanced panel data.

The central question addressed here is whether individual well-being changes
systematically over the life cycle.6 Two measures of subjective well-being are con-
sidered: the 12-item version of the General Health Questionnaire (GHQ-12), which
appears in all waves of the BHPS, and overall life satisfaction, which appears in
Waves 6–10, and then 12–18. There are 2161 individuals who provided a GHQ score
at every wave of the BHPS, so that the balanced panel analysis can be carried out on a

5The wave 1 sample was drawn from 250 areas of Great Britain. Additional samples of 1500
households in each of Scotland and Wales were added to the main sample in 1999, and in 2001 a
sample of 2000 households was added in Northern Ireland.
6More precisely: whether subjective well-being changes systematically in a way that cannot be
explained by the standard set of explanatory variables (covering income, employment, health,
demographics etc.).

https://www.iser.essex.ac.uk/bhps/
https://www.iser.essex.ac.uk/bhps/


maximum of 38,898 observations. Equally, 3063 individuals provided 12 separate
life-satisfaction scores, for a maximum balanced sample consisting of 36,756 life
satisfaction observations. In practice, the balanced regression analysis uses slightly
fewer observations due to missing values for some of the explanatory variables.
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The GHQ-12 (see Goldberg 1972) reflects overall mental well-being. It is
constructed from the responses to 12 questions (administered via a self-completion
questionnaire) covering feelings of strain, depression, inability to cope, anxiety-
based insomnia, and lack of confidence, amongst others (the 12 questions are
reproduced in Appendix A). Responses are made on a four-point scale of frequency
of a feeling in relation to a person’s usual state: “Not at all”, “No more than usual”,
“Rather more than usual”, and “Much more than usual”.7 The GHQ is widely used
in medical, psychological and sociological research, and is considered to be a robust
indicator of the individual’s psychological state. The between-item validity of the
GHQ-12 is high in this sample of the BHPS, with a Cronbach’s alpha score of 0.90.

This paper uses the Caseness GHQ score, which counts the number of questions
for which the response is in one of the two ‘low well-being’ categories. This count is
then reversed so that higher scores indicate higher levels of well-being, running from
0 (all 12 responses indicating poor psychological health) to 12 (no responses
indicating poor psychological health).8 The distribution of this well-being index in
the BHPS sample is shown in the first panel of Appendix B (Table 17.4). The median
and mode of this distribution is 12: no responses indicating poor psychological
health. There is however a long tail: one-third of the sample have a score of 10 or
less, and 13% have a score of 6 or less.

The second measure is satisfaction with life, which appears in Waves 6–10
and 12–18 of the BHPS. Respondents are asked “How dissatisfied or satisfied are
you with your life overall”, with responses measured on a scale of one (not
satisfied at all) to seven (completely satisfied). The distribution of replies is
shown in the second panel of Appendix B (Table 17.5). The median score is
five, with a mode of six and a mean of 5.2.

7One worry is that the GHQ is singularly unsuitable for this kind of analysis, as its constituent parts
are explicitly phrased in terms of comparisons to usual. It is worth noting that the empirical
literature on GHQ scores treats them unambiguously as indicators of the level of well-being, and
it was for this purpose that the instrument was designed. On a practical level, the employed’s GHQ
is more strongly correlated with job satisfaction levels in the BHPS data than with job satisfaction
changes. Last, with 18 years of balanced panel data, a relatively direct test of the usefulness of the
GHQ score in this respect can be envisaged. If events become more ‘usual’ as an individual ages,
then the standard deviation of GHQ scores (and of its individual components) will fall with age.
There is no evidence of this phenomenon in balanced BHPS panel data.
8Alternatively, the responses to the GHQ-12 questions can be used to construct what is known as a
Likert measure. This is the simple sum of the responses to the 12 questions, coded so that the
response with the lowest well-being value scores 3 and that with the highest well-being value scores
0. This count is then reversed, so that higher scores indicate higher levels of well-being. The
measure thus runs from 0 (all 12 responses indicating the worst psychological health) to 36 (all
responses indicating the best psychological health). Practically, the results are very similar between
the Caseness and Likert measures.
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The following section considers how both of these well-being measures are
related to age, both with and without controls for cohort effects.

17.3 Well-Being and Age: Pooled and Panel Results

17.3.1 Well-Being and Age in Pooled Data

Table 17.1 sets the scene by presenting the results from what are by now fairly
‘standard’ well-being equations, here estimated on pooled data. All of the regres-
sions in this paper are estimated using linear techniques. The pooled analysis in
Table 17.1 comes from OLS estimation; the panel results below come from ‘within’
regressions. It can, of course, be objected that the assumption of cardinality required
for OLS is unlikely for well-being measures (is someone with a life satisfaction score
of six exactly twice as happy as someone with a life satisfaction score of three?).
However, Ferrer-i-Carbonell and Frijters (2004) have shown that, practically, the
difference between the ordinal and cardinal estimation of subjective well-being is
small compared to the difference between pooled and panel results. More pragmat-
ically, all of the results presented in this paper can be reproduced using appropriate
ordinal estimation methods (ordered probit for the pooled analysis, and conditional
fixed effect logits for the panel regressions).

Column 1 of Table 17.1 shows the results from pooled cross-section regressions of
GHQ scores, while column 2 carries out the same analysis for life satisfaction. The
regressions include age and age-squared as explanatory variables, as well as a standard
set of controls (for the log of monthly income, sex, education, labour-force status,
marital status, number of children, renter, and wave and region dummies). The very
significant coefficients on age (negative) and age-squared (positive) reveal that, ceteris
paribus, well-being is U-shaped in age. Some simple algebra shows that the age of
minimum well-being is 39 for GHQ and 42 for life satisfaction.

The estimated coefficients on the other right-hand side variables are all by now
common in the empirical well-being literature. Unemployment, marital status and
health have large impacts on both measures of well-being in the expected direction.
There are, however, three notable variables that have opposing effects on GHQ and
life satisfaction. Both income9 and self-employment are associated with higher life-
satisfaction scores, but also greater mental stress. On the contrary, men report lower
life-satisfaction scores, but also less mental stress.10 One last point to note in the
context of well-being and age is that it is contentious to include health as a right-hand

9Income is measured in real terms, having been deflated by the CPI.
10Nolen-Hoeksema and Rusting (1999) conclude in their survey article that women exhibit higher
incidence rates for almost all of the mood and anxiety disorders, but in general report higher levels
of happiness.



side variable,11 although this practice is widespread in the literature. Including health
does imply that we are comparing individuals of different (working) ages, but with
the same level of health. We will return to this issue below.
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17.3.2 Test 1: Does the U-Shape Move to the Right by One
Year Per Survey Wave?

If the U-shape in age is a pure cohort phenomenon, then the age distribution of well-
being should shift to the right by 1 year per wave. This hypothesis can be tested by
re-running Table 17.1’s regressions separately for each of the 18 waves of the BHPS,
and calculating the estimated age of minimum12 well-being in each wave. The
results are summarised in Fig. 17.1. Under the pure cohort hypothesis, the estimated
age of minimum well-being would increase by 1 year per wave, tracing out a 45-
degree line. Figure 17.1 shows little evidence of this for either of our well-being
measures. Although the estimated minimum of GHQ does rise a little at the very
beginning of the sample period, there is no strong trend thereafter.

The BHPS is an unbalanced panel. It is therefore theoretically possible that the
pattern of well-being amongst those who enter and exit the data distorts the true
relationship between well-being and age. To investigate, the bottom panel of Fig.
17.1 repeats the analysis using balanced panel data (over all 18 waves for the GHQ,
and over 12 waves for life satisfaction). The balanced results again provide little
support for the hypothesis that the age distribution shifts to the right by 1 year per
wave.13

There is of course quite severe selection in the bottom panel, as we require
individuals to be present in all waves for which subjective well-being is measured.
As a halfway house, we can look at the balanced results using only the last 10 years
of the BHPS (i.e. waves 9 through 18). This more than doubles the number of
individuals in the balanced GHQ analysis (from 2161 to 4727) and increases the
number in the life-satisfaction analysis by just over a half (3063 to 4828). The results
continue to show only weak evidence of a U-shape that shifts to the right by 10 year
per year. The age of minimum GHQ figures does rise from Waves 9–18 here, but
only in the last two waves, while the rise in the age of minimum life satisfaction is of
3 years over the 10-year period, again concentrated in the last two waves.

This evidence then points to at least some role for a pure life-cycle effect,
whereby well-being for the same individual evolves systematically with age. It

11Blanchflower and Oswald (2004) explicitly do not control for health in their statistical analysis.
12Alternatively, interaction terms between age and wave can be introduced into Table 1’s regres-
sions; these give qualitatively very similar results.
13Blanchflower and Oswald (2004) carry out a similar test on American General Social Survey data,
and conclude that there is only slight evidence that the minimum moves to the right over time. The
GSS is not, however, a panel.
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Table 17.1 Well-being regressions. BHPS waves 1–18 pooled

Caseness GHQ Life satisfaction

Age 0.077** 0.071**

(0.007) (0.004)

Age-squared/100 0.100** 0.084**

(0.009) (0.005)

Log monthly income 0.065** 0.010*

(0.010) (0.005)

Self-employed 0.076 0.052*

(0.040) (0.021)

Unemployed 1.045** 0.458**

(0.055) (0.031)

Retired 0.103 0.099**

(0.055) (0.029)

Other labour-force status 0.783** 0.242**

(0.038) (0.019)

Male 0.474** 0.070**

(0.027) (0.013)

Married 0.046 0.244**

(0.039) (0.020)

Separated 0.912** 0.243**

(0.082) (0.040)

Divorced 0.311** 0.097**

(0.059) (0.029)

Widowed 0.571** 0.118*

(0.107) (0.055)

One child 0.011 0.029

(0.033) (0.016)

Two children 0.106** 0.027

(0.036) (0.018)

Three+ children 0.083 0.034

(0.056) (0.027)

Renter 0.171** 0.171**

(0.030) (0.015)

Education: high 0.216** 0.073**

(0.036) (0.019)

Education: medium 0.079* 0.065**

(0.036) (0.019)

Health: excellent 2.144** 1.028**

(0.032) (0.015)

Health: good 1.700** 0.676**

(0.029) (0.013)

Wave dummies Yes Yes

Region dummies Yes Yes

Estimated age of minimum well-being 38.5 42.3

Observations 168,794 119,838

Robust standard errors in parentheses
*Significant at 5%; **Significant at 1%



Fig. 17.1 The estimated minimum of the U-shape, by wave

should be borne in mind, however, that the age of minimum well-being, which is the
ratio of two estimated coefficients, is likely measured with a certain degree of error;
as such we cannot consider Test 1’s results to be definitive, but rather suggestive.
What follows is a direct test of the importance of cohort effects that escapes this
criticism.
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17.3.3 Test 2: Introducing Individual Fixed Effects

A perhaps simpler approach to the question is to introduce controls for unobserved
heterogeneity, i.e. individual fixed effects. To allow for a flexible relationship
between well-being and age, ten age dummies are created. The first refers to age
16–19, then 20–24, 25–29 and so on up to 60–64. The youngest age group is the
omitted category, so all of the estimated coefficients in Table 17.2 are to be read as
relative to the well-being of the youngest.

This approach is simple, but does fall foul of the Age-Period-Cohort problem.
Individuals who are born in year C (this is their cohort) and are currently A years old
are interviewed in year P. The issue is that C, A and P are (almost) multicollinear.
For example, a 50 year-old BHPS respondent interviewed in 2008 must have been
born in either 1957 or 1958. We can only identify age, period and cohort effects
separately by (i) Using information on birthdays (as in the example above), and
imagining a discrete jump in subjective well-being on the day of the birthday, (ii)
Parameterising one of the relationships (for example, imposing a quadratic in age),
or (iii) Converting one of the variables into multi-year blocks.

An attractive alternative is to not estimate the cohort effects at all, but rather
difference them out. Here the first-difference change in life satisfaction is estimated
as a function of age. A first contribution here is Van Landeghem (2012), who shows
that this first difference rises somewhat up to age 55 in SOEP data, so that the age to
well-being relationship is convex. More recently, Cheng et al. (2017) show that this
first difference is positive in four datasets (BHPS, HILDA, SOEP and MABEL), and
that it starts negative and then turns positive at around age 30, which is what a U-
shaped relationship would predict.

Table 17.2 takes the third approach above, and shows three sets of regression
results for both GHQ and life satisfaction.14 The first two regressions are estimated
on pooled data. The first of these includes only the age dummies on the right-hand
side, and thus provides a non-parametric unconditional estimate of the relationship
between well-being and age. Well-being is U-shaped, with minimum well-being
occurring at age 40–44 for both measures. The second column then introduces the
other demographic controls used in Table 17.1. These controls make the U-shape
more pronounced, if anything,15 and do not change the age of minimum well-being.

The last column introduces individual fixed effects. The estimated coefficients on
the age dummies in column 3 therefore represent the different levels of well-being
reported by the same individual as they go through the life cycle. Of course, even

14This is also the approach is taken in Blanchflower and Oswald (2008), where the cohort appears in
10-year blocks. Wunder et al. (2013) do not introduce cohort effects at all, and estimate the age
profile semi-parametrically in BHPS and SOEP data, which produces a U-shape (deeper in the
BHPS) up until the age of retirement.
15It has often been observed that income is hump-shaped in age, for example, so that holding
income constant will deepen the well-being U-shape. Equally, Glaeser et al. (2002) suggest that
social capital is hump-shaped in age. Frijters and Beatton (2012) find that introducing controls
deepens the U-shape in their analysis of SOEP, Australian HILDA and BHPS panel data.
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Table 17.2 Pooled and panel well-being regressions

GHQ

Dep.
Var. GHQ

No
controls

Demographic
controls

Demographic controls plus individual fixed
effects

Age 20–24 0.109** 0.157** 0.207**

(0.033) (0.037) (0.042)

Age 25–29 0.043 0.166** 0.290**

(0.036) (0.043) (0.056)

Age 30–34 0.125** 0.267** 0.430**

(0.039) (0.050) (0.074)

Age 35–39 0.232** 0.342** 0.521**

(0.041) (0.054) (0.093)

Age 40–44 0.292** 0.373** 0.586**

(0.043) (0.056) (0.111)

Age 45–49 0.294** 0.312** 0.608**

(0.045) (0.057) (0.130)

Age 50–54 0.228** 0.195** 0.538**

(0.047) (0.058) (0.150)

Age 55–59 0.136** 0.019 0.432*

(0.048) (0.060) (0.170)

Age 60–64 0.120* 0.224** 0.277

(0.048) (0.065) (0.190)

Constant 10.220** 9.532** 9.814**

(0.027) (0.090) (0.147)

Observations 179,582 168,794 168,794

Dep. Var. life satisfaction

Age 20–24 0.141** 0.178** 0.109**

(0.018) (0.020) (0.020)

Age 25–29 0.123** 0.250** 0.079**

(0.020) (0.023) (0.026)

Age 30–34 0.129** 0.314** 0.066

(0.021) (0.026) (0.034)

Age 35–39 0.237** 0.418** 0.099*

(0.021) (0.028) (0.042)

Age 40–44 0.294** 0.477** 0.116*

(0.022) (0.029) (0.050)

Age 45–49 0.311** 0.483** 0.113

(0.023) (0.030) (0.058)

Age 50–54 0.213** 0.396** 0.065

(0.024) (0.030) (0.066)

Age 55–59 0.092** 0.257** 0.019

(0.025) (0.032) (0.074)

Age 60–64 0.092** 0.118** 0.124

(0.026) (0.036) (0.083)

Constant 5.310** 5.103** 4.947**

(0.015) (0.045) (0.071)

Observations 128,408 119,838 119,838

Robust standard errors in parentheses
The regressions in Columns 2 and 3 include all of Table 1’s controls (except for age and age-
squared)
*Significant at 5%; **Significant at 1%



with fairly long-run panel data, we do not observe the complete sequence of ages for
any respondent. In the BHPS, any one individual can appear in a maximum of five
different age categories in the GHQ regressions (over 18 waves) and four different
age categories in the life-satisfaction regressions (between waves 6 and 18).
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The main result from this panel analysis is that, even controlling for individual
fixed effects, well-being continues to show a U-shaped relationship with age. This is
true for both GHQ and life satisfaction, although the U-shape is more pronounced for
the former than for the latter. The age of minimum well-being, controlling for fixed
effects, is in the forties for both measures. The estimated relationships between well-
being and age in pooled and panel data are illustrated in Fig. 17.2. It is notable that

Fig. 17.2 Age and well-being: pooled and panel results



the left-hand side of the ‘U’ in the life-satisfaction regressions with individual fixed
effects depends entirely on the drop in well-being between ages 16–19 and 20–24.
Thereafter, life satisfaction stays fairly flat up until the end of the forties.
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As with Test 1, which looked at the estimated age of minimum well-being by
wave, it is important to take panel exit and entry into account. Table 17.3 therefore
repeats the analysis described in Table 17.2, but now estimated only on the balanced
sample (a little over 2000 individuals for the GHQ score, and just over 3000 for life
satisfaction). Even in this much smaller balanced sample, the top panel of Table 17.3
shows a persistent U-shaped relationship between age and GHQ. In the bottom
panel, the relationship between age and life satisfaction is now less evident. Even so,
the U-shape persists in the estimated coefficients, which are jointly significant. In
addition, the real test of the U-shape is whether the ends are greater than the middle,
loosely speaking. This test passes at around the 1% level comparing both the oldest
and the youngest age-groups to those in their mid-forties.

17.3.4 Interpreting the Results

Well-being continues to be U-shaped in age even after cohort effects (via individual
fixed effects) have been controlled for. As such, the well-being of any one individ-
ual, no matter when they were born, will trace out the profile given by the ‘panel’
lines in Fig. 17.2 as they age. While it is easy to think of some aspects of life which
might systematically be more difficult between the ages of 35 and 45, it is worth
emphasising that the multivariate analyses controls for a number of these (labour-
force and marital status, home ownership, and number of children). One open
question is therefore what lies behind the life cycle events that hit hard between
the ages of 35 and 45. One possibility might be stress at work (perhaps combined
with young or adolescent children), although useful questions measuring such
phenomena are not always present in large-scale datasets.

As a by-product of the regression in column 3 of Table 17.2, we can look at the
distribution of the estimated fixed effects by birth cohort. Specifically, we calculate
the average value of the individual fixed effects by year of birth: these are presented
graphically in Appendix C (Figs. 17.3 and 17.4). A small number of birth years for
which there were fewer than 20 individuals in the cell have been dropped: this
applies particularly to the graphs by level of education. The shape of the cohort
effects presented in Appendix C can actually be inferred from Fig. 17.2. In the latter,
both of the pooled and panel results GHQ curves are U-shaped, and the distance
between the two curves is greater for the older age-groups than for the younger age-
groups: in other words, those born earlier report higher levels of well-being on the
GHQ scale, independent of their current age.16 This is indeed what we see in the top
left panel of Appendix C: those born earlier have higher levels of SWB (which is

16Easterlin (2006) reaches a similar conclusion for happiness in US cohorts.
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Table 17.3 Pooled and panel balanced well-being regressions

Dep. Var.
GHQ

No
controls

Demographic
controls

Demographic controls plus individual fixed
effects

Age 20–24 0.316** 0.180 0.189

(0.114) (0.125) (0.131)

Age 25–29 0.417** 0.352* 0.485**

(0.121) (0.137) (0.146)

Age 30–34 0.580** 0.524** 0.703**

(0.124) (0.146) (0.176)

Age 35–39 0.581** 0.547** 0.735**

(0.127) (0.156) (0.212)

Age 40–44 0.681** 0.617** 0.820**

(0.130) (0.161) (0.249)

Age 45–49 0.728** 0.590** 0.799**

(0.133) (0.166) (0.286)

Age 50–54 0.470** 0.294 0.499

(0.136) (0.173) (0.327)

Age 55–59 0.417** 0.211 0.472

(0.147) (0.190) (0.369)

Age 60–64 0.251 0.094 0.344

(0.169) (0.230) (0.412)

Constant 10.655** 9.833** 9.869**

(0.116) (0.244) (0.258)

Observations 38,898 37,971 37,971

Dep. Var. life satisfaction

Age 20–24 0.071 0.151** 0.138**

(0.055) (0.057) (0.044)

Age 25–29 0.078 0.247** 0.136**

(0.054) (0.060) (0.049)

Age 30–34 0.098 0.310** 0.145*

(0.059) (0.067) (0.061)

Age 35–39 0.193** 0.415** 0.189**

(0.059) (0.070) (0.073)

Age 40–44 0.253** 0.484** 0.216*

(0.059) (0.071) (0.086)

Age 45–49 0.292** 0.502** 0.215*

(0.060) (0.073) (0.098)

Age 50–54 0.220** 0.436** 0.169

(0.062) (0.074) (0.112)

Age 55–59 0.144* 0.353** 0.089

(0.065) (0.080) (0.126)

Age 60–64 0.047 0.310** 0.013

(0.077) (0.095) (0.140)

Constant 5.323** 5.101** 4.900**

(0.054) (0.105) (0.111)

Observations 36,756 35,462 35,462

Robust standard errors in parentheses
The regressions in Columns 2 and 3 include all of Table 17.1’s controls (except for age and age-
squared)
*Significant at 5%; **Significant at 1%



what Blanchflower and Oswald, 2004, concluded from their analysis of US General
Social Survey data as well). Even so, the size of this estimated cohort effect is not
overwhelmingly large: the difference in the cohort effects between those born in the
1930s and those born in the 1970s is about one-eighth of a GHQ point, on the 0–12
scale. By way of comparison, this is the size of the estimated effect of divorce on
well-being in the pooled cross-section estimates in Table 17.1, but only about one-
third of the size of the effect of separation or unemployment.
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The same visual test for the life-satisfaction curves in Fig. 17.2 suggests that the
fixed effects are U-shaped. The pooled results are markedly U-shaped, but the panel
results are less so. The difference between them is the fixed effect, which must
therefore itself have a U-shaped distribution. In this case, it does seem to be true that
those born around the late 1950s to early 1960s have (fixed) lower levels of life
satisfaction. Again, this is what we see in Appendix C.17

Why do the fixed effects have this pattern? Any attempt at explanation will be
speculative, as by definition fixed effects reflect unobserved differences between
individuals. With respect to the GHQ, one such piece of speculation as to why those
born earlier have, ceteris paribus, higher levels of mental well-being appeals to
social comparisons. Researchers in a number of social-science disciplines have
emphasised the importance of comparisons to reference groups (Adams 1965;
Frank 1989; Kapteyn et al. 1978; Pollis 1968). One likely type of comparison here
is with respect to the past, and perhaps even to a certain defined period (the parents’
situation during the individuals’ childhood, or the individual’s first job, for exam-
ple). Secularly-rising living standards will then imply that older cohorts compare
current outcomes to less well-off reference groups, and will consequently report
higher well-being scores.18 Alternatively, Rodgers (1982) posits that older cohorts
might be happier as a result of having survived economic deprivation and other
social hardships, whereas younger cohorts could have higher levels of needs once
basic survival issues have been resolved. Last, comparisons can themselves change
within individual over time, and help to explain the U-shape in age itself (as in
Schwandt 2016).

17.3.5 What Should We Control For?

As mentioned above, there are a number of different ways of looking at the
relationship between age and well-being. An analysis without any control variables,
as in column 1 of Tables 17.2 and 17.3, produces a description of well-being at

17Blanchflower and Oswald (2008) also find a U-shaped pattern of birth cohort effects in life
satisfaction, using 27 years of Eurobarometer data.
18Such comparisons to the past imply that, in the long run, the correlation between GDP per capita
and individual well-being may well be small. For some recent empirical contributions to this debate,
see Diener and Oishi (2000), Easterlin (1995) and Oswald (1997). This literature is surveyed in
Clark et al. (2008).



different ages, without taking into account the sex, income, housing etc. composition
of different age groups. The analyses in the other columns of Tables 17.2 and 17.3 do
include some standard right-hand side control variables, so that we are to an extent
comparing like with like. There does remain, however, the question of how sensible
the latter comparisons are. In particular, some of the control variables (income,
marriage, labour-force status) might be thought to be partly determined by well-
being. To check whether reverse causality is behind the findings above, all of the
regressions have been re-run retaining only exogenous explanatory variables (sex,
wave and region). The qualitative results remained unchanged.
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17.3.6 Is Everyone the Same?

It is of interest to carry out the above analysis separately for different demographic
groups. Specifically, Table 17.2’s regressions were re-run for men and for women,
and for three different educational groups (where high education corresponds to
qualifications obtained in higher education, and medium education to A-Level, O-
Level or Nursing qualifications). The estimated cohort effects are shown in Appen-
dix C.

Both the estimated U-shape and the fixed effects profiles differ by demographic
group. The U-shaped relationship between well-being and age is much more pro-
nounced for men than for women. In addition, the negative trend in the GHQ fixed
effect (so that older cohorts are happier than younger cohorts) is found only for
women. Note that this cannot reflect patterns of employment or number of children,
as these variables are controlled in the regression. The profile is however consistent
with changing work intensity for women, or increasing difficulty in ensuring an
adequate work-life balance. Regarding education, the U-shape is stronger for the
higher-educated than for the other groups, and the negative trend in the GHQ fixed
effect is found only for the higher-educated. However, the U-shaped fixed effect in
life satisfaction is found for all demographic groups.

17.4 Conclusion

This paper has used 18 waves of British panel data to confirm that subjective well-
being is U-shaped in age in pooled data. The application of panel-analysis tech-
niques allows us to distinguish the life-cycle or ageing component of this relation-
ship from the fixed effect or cohort part. The results show that, even controlling for
individual fixed effects, both life satisfaction and GHQ scores remain U-shaped in
age. The analysis of the fixed effect in GHQ scores reveals that individuals from
earlier cohorts (i.e. those who were born earlier) have, ceteris paribus, distinctly
higher levels of subjective well-being, as measured by the GHQ-12 score, than those
from later cohorts. This pattern is markedly different by sex, and by level of
education. The fixed effects in life satisfaction exhibit a U-shaped relationship.
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The main result of this analysis may be considered as essentially negative:
whereas we previously thought that there was only one phenomenon to explain
(the U-shape), there would now appear to be two: a U-shaped life-cycle or aging
effect, and the cohort profiles. This paper has not explicitly tested any theories of
why these data shapes pertain, although the GHQ fixed-effects results are consistent
with reference group theory, in that those born earlier may have lower standards of
comparison, and with increasing work-life balance stress.

This paper’s conclusions are based on British data, although the robust U-shaped
relationship is found across two rather different measures of well-being (while
weaker for life satisfaction than for the GHQ). It may be that other datasets will
produce different results. The simple method used in this paper can be easily applied
to any panel data set of sufficiently long duration. The empirical well-being literature
should perhaps now pay more attention to the structure of the fixed effect, and in
particular to its relationship with year of birth.
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Appendices

Appendix A

The 12 questions used to create the GHQ-12 measure appear in the BHPS question-
naire as follows:

1. Here are some questions regarding the way you have been feeling over the last
few weeks. For each question please ring the number next to the answer that best
suits the way you have felt.

Have you recently. . . .

a) been able to concentrate on whatever you’re doing?
Better than usual 1
Same as usual 2
Less than usual 3
Much less than usual 4

then
b) lost much sleep over worry?
e) felt constantly under strain?
f) felt you couldn’t overcome your difficulties?
i) been feeling unhappy or depressed?
j) been losing confidence in yourself?
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k) been thinking of yourself as a worthless person?
with the responses:

Not at all 1
No more than usual 2
Rather more than usual 3
Much more than usual 4

then
c) felt that you were playing a useful part in things?
d) felt capable of making decisions about things?
g) been able to enjoy your normal day-to-day activities?
h) been able to face up to problems?
i) been feeling reasonably happy, all things considered?

with the responses:
More so than usual 1
About same as usual 2
Less so than usual 3
Much less than usual 4

Appendix B

Table 17.4 The distribution of well-being in the BHPS (Inverted Caseness index of the GHQ-12)

Well-being score Number of observations Cumulative percentage

0 3110 1.7

1 2455 3.1

2 2631 4.6

3 2933 6.2

4 3350 8.1

5 4035 10.3

6 4872 13

7 6026 16.4

8 7517 20.6

9 10,078 26.2

10 14,521 34.3

11 24,646 48

12 93,408 100

Total 179,582 100

Mean 10.08

Median 11

Mode 12

Source: BHPS Waves 1–18
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Table 17.5 The distribution of well-being in the BHPS (life satisfaction)

Well-being score Number of observations Cumulative percentage

1 1839 1.4

2 2952 3.7

3 8190 10.1

4 18,593 24.6

5 39,873 55.6

6 42,801 89

7 14,160 100

Total 128,408 100

Mean 5.16

Median 5

Mode 6

Source: BHPS Waves 6–10 and 12–18

Appendix C
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Fig. 17.3 GHQ fixed effects by year of birth
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