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Happy families: a twin study of humour

Lynn Cherkas, Fran Hochberg, Alex ] MacGregor, Harold Snieder and Tim D Spector

Twin Research and Genetic Epidemiology Unit, St Thomas’ Hospital, London, UK

The objective of this study was to estimate how much of an individual’s appreciation of humour
is influenced by genetic factors, the shared environment or the individual’s unique environment.
A population-based classical twin study of 127 pairs of female twins (71 monozygous (MZ) and
56 dizygous (DZ) pairs) aged 20-75 from the St Thomas’ UK Adult Twin Registry elicited responses
to five ‘Far Side’ Larson cartoons on a scale of 0-10. Within both MZ and DZ twin pairs, the
tetrachoric correlations of responses to all five cartoons were significantly greater than zero.
Furthermore, the correlations for MZ and DZ twins were of similar magnitude and in some cases
the DZ correlation was greater than that of the MZ twins. This pattern of correlations suggests that
shared environment rather then genetic effects contributes to cartoon appreciation. Multivariate
model-fitting confirmed that these data were best explained by a model that allowed for the
contribution of the shared environment and random environmental factors, but not genetic effects.
However, there did not appear to be a general humour factor underlying responses to all five
cartoons and no effect of age was seen. The shared environment, rather than genetic factors,
explains the familial aggregation of humour appreciation as assessed by the specific ‘off the wall’

cognitive type of cartoons used in this study. Twin Research (2000) 3, 17-22.
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Introduction

‘What is your response to cartoons? Would other
members of your family respond in a similar way, or
acquaintances with similar educational or socio-
economic backgrounds? Do you think that your
response is unique?’

These questions refer to three factors that have
been identified as influences on human behavioural
and physiological development: genetics, shared
family environment and the individual’s unique
environment. All can be assessed directly in a study
of MZ and DZ twins.?

Twins, unless separated at birth or during their
youth, grow up in a shared environment. Often twins
continue to have similar lifestyles, even after they
have left this shared environment. Because of their
differential genetic similarities — MZ (monozygous)
twins share 100% of their genes and DZ (dizygous)
twins share on average 50%, ie no more than do
ordinary siblings — twins provide a sound model by
which to estimate the relative importance of genetic
and environmental influences in a controlled
manner.

The origins of humour have been the source of
much speculation,*” but have never been subject to
examination in a twin study. There is no accepted or
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standardised way of testing humour. In this report
we present the results of a study of the responses of
MZ and DZ twins to five ‘Far Side’ Larson” cartoons
which represent one facet of humour. We use this
information to quantify the relative importance of
genetic, shared environmental and unique environ-
mental effects on appreciation of this specific type of
humour.

Methods
Participants

The subjects were 127 pairs of female—female twins,
selected at random from the St Thomas’ Adult UK
Twin Registry,’ which comprises a cohort of MZ and
DZ female twins pairs. All are healthy volunteers
who were originally recruited through a national
media campaign and from twin registers.’® The
zygosity of the twins was measured by question-
naire'' and validated by multiplex DNA fingerprint-
ing using variable tandem repeats.

Cartoon selection

In choosing cartoons for this study, we have taken
into account Eysenck’s observations on the subject of
humour.” Eysenck classified humour appreciation
into three main types; conative, affective and cogni-
tive, as represented in Figure 2. The conative aspect
relates to the satisfaction of the desire for superiority,
the ‘joyful consciousness of superior adaptation’ (eg
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gloating over physical imperfections or accidents).
Affective jokes address the emotions and rely on
various cultural assumptions, such as sexual, racial,
or ethnic themes to derive their humour (eg ‘dirty’
jokes or of the Englishman, the Irishman and the
Scotsman type). With cognitive jokes, appreciation
‘results from the sudden, insightful integration of
contradictory or incongruous ideas, attitudes, or
sentiments which are experienced objectively’, that
is, from ‘getting the joke’. Eysenck further argues that
the conative and affective aspects of humour can be
grouped together under the general name of ‘orectic’
(from the Greek orektikos yearning after, to reach
after), as they are related much more closely to each
other than either is to the cognitive aspect.

Because of their nature, orectic jokes may alienate
various members of the audience and thus poten-
tially bias the sample. To avoid this, we intentionally
used only ‘clever’ jokes involving predominantly the
cognitive aspect of humour, as there is no reason to
expect biased responses ‘when the stimulus or
theme is of a less affective nature’.’?

Five cartoons (of which two are reproduced in
Figure 1) were selected for a humour questionnaire
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from a group of 15 cartoons given as a pilot study to
30members of the Twin Research and Genetic
Epidemiology Unit. All 15 cartoons were drawn by
Gary Larson and had not been seen previously by
members of the unit. They were taken from A
Prehistory of the Far Side: A 10th Anniversary
Exhibit.® The five cartoons chosen were those that
had elicited the broadest range of responses in the
pilot study. All were images, although one (Car-
toon 2) had an accompanying caption.

Cartoon 1: a dog tethered to the mast of a Viking
ship wags its tail as its owner and other Vikings
return from a burning and presumably pillaged
castle.

Cartoon 2: a group of people stands in a
doorway to a room in which a composer sits at
his piano. The composer’s head is slumped
against the keyboard and his arm, or the
skeletal remains thereof, hangs to his side. The
caption below reads ‘shhhh!...the Maestro is
decomposing!’

Cartoon 3: a woman stands in her living room,
peering into a fishbowl; her eye magnified and
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Figure1 Examples of the cartoons (4 and 5) shown to the participants
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distorted by the water. Meanwhile, an enor-
mous eye fills the window of the room, staring
at her.

Cartoons 4 and 5: see Figure 1.

Cartoon scoring

Both members of a twin pair were given the self-
completion humour questionnaire in a controlled
setting, during the course of the general twin
research visit. The questionnaire, comprising the
five cartoons, had written instructions asking them
to rate the cartoons on a scale of zero to ten, where 0
meant that the cartoon was ‘a waste of paper’ and 10
meant that it was ‘one of the funniest cartoons they
had ever seen’. This was similar to a previously
validated 7-point scale.’” Both twins filled in the
questionnaire at the same time in adjoining rooms,
so they were unable to comment on the exercise, nor
were they able to look at their respective twin’s
reactions or responses to the cartoons. The twins
were given 5minutes for this task.

Cognition

Affection Conation

Figure2 This diagram, taken from Eysenck’, represents the
structure of the joke, showing the three-fold determination of
laughter by cognitive, conative and affective factors
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Analysis

The responses to each cartoon were scored as
categorical variables and tetrachoric correlations
were derived of pairwise MZ and DZ twin similar-
ities for these responses, using PRELIS." In order to
separate genetic from environmental effects, a multi-
variate model-fitting approach was used. This ena-
bled all the information in the phenotypic poly-
choric correlation (and associated asymptotic
covariance matrices) of the responses to all five
cartoons for both MZ and DZ twin pairs to be
analysed simultaneously. Three multivariate models
were tested: the Cholesky decomposition, independ-
ent pathway and common pathway models.” Whilst
all these models decompose the variance into three
components of variation: A (the additive genetic), C
(the shared environmental) and E (the individual’s
unique experiences), each represents different ways
in which genes and the environment may affect the
observed correlations between the outcome meas-
ures (ie the responses to the five cartoons).

The Cholesky decomposition model allowed us to
explore the possible existence of factors (genetic and
environmental) that are shared by the outcome
measures. Thus the model implies a first common
genetic factor that loads on all five response meas-
ures (A1), a second common genetic factor (A2) that
loads on all but the first measure, a third common
genetic factor (A3) that loads on all but the first two
measures etc. Common shared environmental factors
(C) and unique individual environmental factors (E)
load on the response measures in a similar pattern to
those of the genetic factors described. The independ-
ent pathway model is a sub-model of the Cholesky,
assuming only one common factor of each type (A, C
and E) loading on all the outcome measures. Beside
these three common factors, each of the five response
measures is associated with three independent A, C
and E factors specific to that response. In the
common pathway model, both genes and the envi-
ronment are assumed to contribute to a single latent
(unmeasured) variable eg ‘sense of humour’, which
is responsible for the observed correlation of the
response scores. Genetic and environmental factors
specific to each response are also incorporated in the
model.

The purpose of the model-fitting procedure is to
explain the pattern of observed correlations using as
few parameters as possible. Models were fitted to the
correlation and associated asymptotic weight matri-
ces by the method of weighted least squares using
Mx.'* Mx provides parameter estimates, a chi-square
test (x*) of the goodness of fit of the model, and the
Akaike’s information criterion (AIC). The overall y?
test measures the agreement between the observed
and predicted variances and covariances in the
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different zygosity groups. Sub-models were com-
pared by hierarchic y” tests, in which the  value for
a nested model is subtracted from that of the full
model. The degrees of freedom for this test are equal
to the difference between the degrees of freedom for
the full and the nested model. The fit of the model is
evaluated by Akaike’s information criterion, calcu-
lated as x*-2df. The model with the lowest AIC
reflects the best balance of goodness of fit and
simplicity of the model.' In this best-fitting model,
the _proportion of variance explained by the speciﬁc
variance components influencing each cartoon is
estimated.

Preliminary statistical analysis was done in
STATA,” the polychoric correlation and associated
asymptotic covariance (weight) matrices were calcu-
lated using PRELIS."

Results

The means and tetrachoric correlations of the
responses to each cartoon for MZ and DZ twin pairs
are shown in Table 1. MZ twins had a mean age of
60years (SD = 11yrs, range 20-75yrs). DZ twins
had a mean age of 52years (SD = 12yrs, range
24-71yrs). Twin pairs showed considerable sim-
ilarity in their responses to all five cartoons, with
correlations ranging from 0.24 to 0.61. The correla-
tion of age with the five individual response scores
was 0.18, 0.15, —0.07, —0.06 and —0.03. As the
amount of variation accounted for by age was at most
3%, age was not included in the models. The lack of
excess correlation in MZ when compared to DZ pairs
indicates that shared environmental factors (which
might include, for example, the family environment,
peer influences and education) rather than genetic
influences contribute to the similarity in responses
to the cartoons.

Model-fitting to the polychoric correlation and
asymptotic covariance matrices of responses con-
firmed that a model without genetic factors and
containing parameters for shared and unique envi-
ronment only provided the best explanation of the
data within each of the multivariate models tested

Table 1 MZ and DZ means and tetrachoric correlations for
individual cartoons

MZ (n=71 pau‘s) DZ (n=56 pairs)

Mean S.D Corr Mean S.D. Corr
Cartoon 1 2.10 2.14 0.28 2.01 2.36 0.32
Cartoon 2 5.09 2.68 0.38 4.48 2.76 0.45
Cartoon 3 2.81 2.39 0.32 2.73 2.59 0.24
Cartoon 4 4.03 2.89 0.39 3.59 2.72 0.61
Cartoon 5 4.37 2.73 0.50 4.52 2.67 041

SD: standard deviation of mean; Corr: tetrachoric correlations
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Table 2 Results of model fitting to cartoon responses

Model X df AlIC A Adf p
Cholesky model

ACE 127.93 50 27.93

AE 234.00 65 104.25 106.07 15 <0.001*
CE 134.35 65 4.35 6.42 15 ns*
Independent pathway model

ACE 161.02 65 31.02

AE 335.30 75 185.31 174.28 10 <0.001°
CE 17752 75 27.52 16.50 10 <0.10°
Common pathway model

ACE 226.07 73 80.07

AE 391.20 79 233.20 165.13 6 <0.001°¢
CE 230.84 79 72.84 4.77 6 ns®

*compared with ACE model; "compared with ACE model;
‘compared with ACE model; x*: x* goodness of fit stastistic;
df: degrees of freedom; Ax* difference in x?*; Adf: difference in
degrees of freedom. AIC: Akaike’s information criterion
(AIC=x’~2df) used to evaluate the fit of the models. Best fitting
model for each of the three types of multivariate models is in
bold

(Table 2). Genetic factors offered no significant con-
tribution under any of the three models. The Chol-
esky decomposition pathway model offered the best
fitting CE model overall (by AIC), suggesting that the
environmental covariation between the response
measures cannot be adequately explained by one
common shared (or unique) environmental factor
loading on the responses to all five cartoons (inde-
pendent pathway model) nor can the covariation be
explained by a single phenotypic latent variable
‘humour’ (common pathway model).

The parameter estimates and 95% confidence
intervals for the best fitting Cholesky CE model are
given in Table3. The contribution of the shared
environment to variation in responses to the five
cartoons varies between 37% and 59%. Non-shared
individual environmental effects account for the
remaining proportions of the phenotypic variance.

Discussion

For many dimensions of human behaviour, includ-
ing personality and social attitudes a significant
genetic contribution has been reported.”® Sense of

Table 3 Estimated variance components from best-fitting CE
Cholesky model with 95% lower and upper confidence intervals

Shared- Non-shared

environmental environmental
Variable variance C (95% CI) variance E (95% CI)
Cartoon 1 37% (26—47%) 63% (43-84%)
Cartoon 2 48% (41-55%) 52% (33-71%)
Cartoon 3 35% (25—44%) 65% (45-85%)
Cartoon 4 59% (52—67%) 41% (22-60%)
Cartoon 5 49% (40-57%) 51% (32-71%)




humour, however, until now has not been independ-
ently investigated in these terms, although links
between sex, age, personality and intelligence with
different aspects of humour have been studied.””
There is evidence that humour appreciation varies
with age and conservatism, depending on the
humour content; that extroverts and males are more
likely to appreciate orectic type jokes and that the
magnitude of response to a cognitive joke depends
on the match between the ‘cognitive demand’ of the
stimulus and the individual’s psychometric abilities.
The lack of a correlation with age in the present
study is surprising but may reflect the specific
content of the cartoons.

Just as the relative contribution of genetic and
environmental influences to sense of humour is
largely irresolute within the literature, sense of
humour itself is ill defined. Sense of humour
commonly refers at once to the ability to respond to
events, scenarios, or cultural productions which
have been termed funny within a given culture (ie
appreciation of humour) and conversely, to the
ability to create, or draw attention to these same
events, scenarios, or productions (ie creation of
humour). Furthermore, humour appreciation cannot
necessarily be equated with laughter.* As for the
determinants of humour, the general conclusions
seem to be that ‘there are no clear objective criteria
for determining what is funny and what is not’® and
that ‘it is something either innate or closely related
to personality’.*

If humour is innate, then we might expect to find
it is strongly influenced by genetic factors. The
postulated link between humour and personality
also suggests there may be a role for genetic influ-
ences, as researchers have already demonstrated a
genetic contribution to many aspects of person-
ality.'® Furthermore, appreciation of a cognitive type
joke may be associated with 1Q,” which is generally
accepted to have some degree of genetic determina-
tion.'” Unfortunately, we did not have any cognitive
information on the twins in this study, so could not
investigate any relationship between their responses
and psychometric abilities. However, given these
well recognised associations, it is surprising that our
results do not support the notion of a genetic
contribution to the appreciation of humour.

The reason we did not detect a genetic component
may relate to the problem of definition. This study
did not seek to define sense of humour, a task which
no philosopher, psychologist, or scientist has yet
fulfilled, though many have tried, from Aristotle and
Cicero to Schopenhauer, Kant, and Freud.? We were
interested only in approximating the aetiology of
appreciation of cognitive humour, being just one
aspect of sense of humour defined by Eysenck.’
Thus, our choice of material may have influenced
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our results. Appreciation of visual cartoons of this
‘off-beat’ nature may well have a different aetiology
to the appreciation of jokes which represent more
closely the conative or affective aspects of humour
defined by Eysenck. Determinants of humour crea-
tion may also vary.

Nonetheless, our data do suggest that appreciation
or not of a Larson-type cartoon in the cognitive
domain is largely influenced by the shared environ-
ment, with no significant contribution from genetic
factors. It is interesting to speculate over the relative
impact of, for example, family, peers, teachers,
religion, the media and politics in this regard.
Humour has long been theorised by psychologists
and anthropologists alike to be a means of expressing
what is most utterly human, yet it seems from our
findings that at least some aspects of humour can be
learned.
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