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1. Introduction
1.1. Humor and psychological correlates

The Humor Styles Questionnaire (HSQ; Martin, Puhlik-Doris, Larsen,
Gray, & Weir, 2003) assesses four (two positive and two negative)
dimensions relating to uses of humor, which have been found to be
related to individual differences in psychological well-being. The two
positive humor styles are affiliative humor, or the use of humor to
enhance interpersonal relationships, and self-enhancing humor, or the
use of humor to alleviate personal stress. The two negative styles
include aggressive humor, or using humor to make fun of others in a
disparaging manner, and self-defeating humor, or using excessively
self-disparaging humor in an attempt to ingratiate oneself with others.
These humor styles have been found to correlate with mental health
dimensions such as positive correlations with the positive humor styles
and social competence (Fitts, Sebby, & Zlokovich, 2009), happiness
(Ford, McCreight, & Richardson, 2014), perceived social support,
satisfaction with life (Dyck & Holtzman, 2013), and resiliency (Cann &
Collette, 2014). Negative correlations have been reported between the
positive humor styles and loneliness, shyness (Fitts et al., 2009),

* Corresponding author.
E-mail address: jharris@uwo.ca (J.A. Schermer).

http://dx.doi.org/10.1016/j.paid.2015.07.043
0191-8869/© 2015 Elsevier Ltd. All rights reserved.

depression, perceived burdensomeness, thwarted belongingness,
suicidal ideation (Tucker et al., 2013), depressive symptoms (Dyck &
Holtzman, 2013; Tucker et al., 2013), neuroticism (Dyck & Holtzman,
2013), and social anxiety (Tucker et al., 2013). Self-enhancing humor
has also been found to have positive correlations with well-being,
and reporting more positive emotions (Cann & Collette, 2014) and a
negative relationship with chronic worrying (Cann & Cann, 2013).

The negative humor styles have been found to correlate negatively
with happiness (Ford et al., 2014) and positively with thwarted belong-
ingness, suicidal ideation (Tucker et al., 2013), and depressive symp-
toms (Tucker et al., 2013). Self-defeating humor has been also found
to correlate positively with loneliness, shyness (Fitts et al., 2009), de-
pression, suicidal ideation (Tucker et al., 2013), depressive symptoms,
neuroticism, greater negative physical symptoms (Dyck & Holtzman,
2013), social anxiety (Tucker et al., 2013), and chronic worrying
(Cann & Cann, 2013). Fitts et al. (2009) further found a negative rela-
tionship between self-defeating humor and social competence, and
Dyck and Holtzman (2013) reported a negative correlation with
perceived social support and satisfaction with life. Aggressive humor
has been found to be positively correlated with the likelihood to
perform risky behaviors, self-reports of actual risk behaviors, and nega-
tively with the perceived risk of risky behaviors (Cann & Cann, 2013).
These results suggest that the negative humor styles are related to
greater mental health problems whereas positive humor styles may
be related to good mental health.
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1.2. Genetic studies of humor styles

The four humor styles have been found to have a genetic component.
In a sample of North American twins, Vernon, Martin, Schermer, and
Mackie (2008) reported that each of the four humor styles had a genetic
component, with heritability estimates ranging from 5% for self-
defeating humor to 44% for affiliative humor. Approximately 30% of
the variance was due to common environment effects for the two neg-
ative humor styles (aggressive and self-defeating). The remaining vari-
ance was due to unique environmental effects. In a larger sample of
Australian twins, Baughman et al. (2012) reported that a model which
consisted of genetic and unique environmental effects alone was the
best fitting model for the data and that heritability estimates ranged
from 30% for self-enhancing humor to 47% for both the aggressive and
self-defeating humor styles. Unique environmental effects were found
to account for the remaining variance.

1.3. Borderline personality disorder

Trull (1995, 2001) describes borderline personality disorder as a
commonly diagnosed disorder [for example, Zimmerman and Coryell
(1989) found that 1.6% of a large North American community sample
met the criteria for borderline personality disorder] which is character-
istic of adults who engage in self-harm including suicide attempts. With
respect to correlates with personality, Trull (2001) reported that
borderline personality disorder was positively correlated with anxiety,
depression, hostility, and impulsiveness, and negatively related to self-
discipline and deliberation. Distel et al. (2009) demonstrated that bor-
derline personality scores were positively correlated with neuroticism,
antagonism, irresponsibility, and introversion.

As outlined by Trull (2001), mood disturbance patterns and other
borderline personality characteristics have familial linkages which sug-
gest that liability to borderline personality disorder may be influenced
by genetic factors. Support for the genetic component of borderline per-
sonality disorder has been found in twins from The Netherlands (Distel
et al,, 2009) and twins from Belgium and Australia (Distel et al., 2009).
In these studies, the borderline personality scale from Morey (1991)
was used and heritability estimates were found between 40 and 45%
with the remaining variance due to unique environmental effects
(common environment was not found to significantly account for the
measured variance).

1.4. Present study

Following from the pattern of relationships described above be-
tween humor styles and psychological measures, the present study ex-
amined how humor styles were related to borderline personality
disorder by examining the four sub-dimensions of borderline personal-
ity disorder as outlined by Morey (1991) of affective instability, identity
disturbance, negative relationships, and self-harm, in addition to a
global borderline personality score. Both humor styles and borderline
personality disorder have been found to have a genetic component, so
in addition to examining the phenotypic correlations between humor
styles and borderline personality dimensions, the present study further
examined the genetic and environmental correlations between the
scales, which, to our knowledge, is the first study to undertake such
an investigation.

2. Method
2.1. Participants

Participants were from the longitudinal twin and family study from
the Queensland Institute of Medical Research (see Baughman et al.,

2012; Lynskey, Agrawal, Henders, Nelson, Madden, & Martin, 2012)
and included 574 pairs of same-sex adult twins (236 monozygtic

(MZ) female pairs, 103 MZ male pairs, 174 dizygotic (DZ) female
pairs, and 61 DZ male pairs) recruited through the National Health
and Medical Research Council Australian Twin Registry. The mean age
was 35.76 years (SD = 2.52, range = 31 to 46) and age was found to
not differ across the zygosity and sex combinations (F(3,1973) = 0.27,
p>.80).

2.2. Measures and procedure

Individuals completed a battery of questionnaires as part of a larger
study (see description by Lynskey et al., 2012). Included in the set of
questionnaires was the Borderline Features scale from the Personality
Assessment Inventory (PAI-BOR; Morey, 1991; see also Distel et al.,
2008). There are four subscales to the borderline dimension, including:
affect instability (highly emotional individuals who are quick to anger);
identity problems (individuals who feel that they do not have a purpose
in life); negative relationships (fail to have stable and fulfilling relation-
ships with other people); and self-harm (individuals who engage in
risky behavior and possibly self-mutilation and suicide). A total border-
line score is generated as an aggregate of the scales and has been found
to correlate highly with other clinical measures of borderline personal-
ity (Trull, 2001). The internal consistency value for the PAI scale was .87
for this sample (see Distel et al., 2008). The heritability estimates for the
PAl scale total for this sample was 41.6% with the remaining 58.4% of the
variance due to unique environmental effects (common environment
was not found to have a significant effect; see Distel et al., 2008).

Individuals also completed the Humor Styles Questionnaire (HSQ;
Martin et al., 2003). The HSQ consists of 32 items and measures four
styles of humor: affiliative, self-enhancing, aggressive, and self-
defeating. For the present sample, each scale had high reliability values,
ranging from .70 for aggressive humor to .86 for affiliative humor (see
Baughman et al.,, 2012). The humor style scale means and standard
deviations for the present sample were found to be similar to those
reported by Martin et al. (2003) for a larger non-twin population. The
heritability estimates for the HSQ for this sample has been previously
reported and ranged from 30% for the self-enhancing scale to 47% for
both the aggressive and self-defeating scales with the remaining
variance due to unique environmental effects (common environment
was found to be nonsignificant; see Baughman et al., 2012).

3. Results

Table 1 reports the phenotypic correlations between the humor style
scales and the borderline personality dimensions. Nineteen of the 20
correlations were significant and followed a fairly consistent pattern
of relationships. The two positive humor styles (affiliative and self-
enhancing) were found to have, in general, negative correlations with
the borderline personality scores. In contrast, the negative humor styles
(aggressive and self-defeating) were positively correlated with border-
line personality disorder dimensions.

Bivariate genetic analyses were then performed to further examine
the covariance between each of the borderline personality disorder di-
mensions and the humor scales. Cholesky or triangular decomposition
(see Neale & Cardon, 1992) was applied to the MZ and DZ mean square
between- and within-pair covariance matrices to calculate genetic and
environmental correlations. For these analyses, one twin's borderline
personality scale score is correlated with his or her co-twin's score on
a humor scale. If these cross-correlations are higher for MZ twins than
for DZ twins, this indicates that some component of the phenotypic
correlation is due to some common genetic factor(s).

In conducting the bivariate genetic analyses, four models were com-
puted and the fit estimates were then assessed (Neale & Cardon, 1992)
using the program Mx (Neale, Boker, Xie, & Maes, 2006). Specifically,
models including the full ACE (A = additive genetic; C = common
environment; E = unique environment and measurement error), an
AE, a CE, and an E only were computed for each pair of variables. The
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