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ARTICLE INFO ABSTRACT
Keywords: Background: Research has shown that autistic individuals seem to be more prone to develop
Autism gelotophobia (i.e., the fear of being laughed at) than typically developing individuals. The goals

Down syndrome
Williams syndrome
Gelotophobia
Humor temperament

of the present study were to discover whether the high levels of gelotophobia found in autism in
previous studies were replicated here, to expand the research to Down syndrome (DS) and Wil-
liams syndrome (WS), and to assess the relation between individual differences and social im-
pairments, affective predispositions, and humor temperament.

Methods: Questionnaires were distributed to parents of autistic individuals (N = 48), individuals
with DS (N = 139), and individuals with WS (N = 43) aged between 5 and 25 years old.
Results: Autistic individuals were shown to frequently experience at least a slight level of gelo-
tophobia (45%), compared to only 6% of individuals with DS and 7% of individuals with WS.
Interestingly, humorless temperament traits (i.e., seriousness and bad mood) manifested as the
strongest predictors of gelotophobia. This relation even transcended group differences.
Conclusion: The results confirm that gelotophobia seems to be particularly concerning for autistic
individuals, whereas individuals with DS and WS seem to be more protected from developing
such a fear. Moreover, it appears that gelotophobia seems to be more linked to high seriousness
and irritability than diagnosis.

1. Introduction

Autism spectrum disorder (ASD) is characterized by difficulties in social interactions and communication, and repetitive restrictive
behaviors (American Psychiatric Association, 2013). Autistic individuals also seem to have a particular socio-emotional profile,
characterized by difficulties with Theory of Mind (Baron-Cohen et al., 1985), reduced social motivation (Chevallier et al., 2012), a
tendency to experience negative emotions more frequently (Samson et al., 2012), and a tendency to express positive affect less clearly
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(Joseph & Tager-Flusberg, 1997). Furthermore, autistic individuals have been described as having a particular relation to humor and
laughter (Samson, 2013; Treichel et al., 2022). Indeed, Samson et al. (2011) found that autistic individuals have a greater tendency to
develop a fear of being laughed at than their typically developing peers. However, there is little research to date about this fear in other
neurodevelopmental conditions, nor much insight about the link to individual characteristics.

The fear of being laughed at is called gelotophobia (from the ancient Greek gelos, which means “laughter” and phobos, which means
“fear”), and is associated with the tendency to interpret others’ laughter as if it were aimed towards oneself, feeling ashamed and
ridiculed as a consequence. Also present in the general population, gelotophobes consequently tend to be “agelotic”, meaning they are
less likely to appreciate any types of laughter than non-gelotophobes (Titze, 2009). Gelotophobes experience a higher level of shame,
anger and fear when exposed to ridicule than non-gelotophobes and they are more likely to experience negative emotions, even in the
case of good-natured teasing (Platt, 2008). Furthermore, they are more likely to ascribe negative attributes (such as unpleasantness) to
laughter (Ruch et al., 2009a), and seem to express less joyful smiles and more expressions of contempt than non-gelotophobic in-
dividuals as a response to laughter-eliciting videos (Ruch et al., 2015). Recent research has also revealed how gelotophobia affects the
ability to develop close relationships: it is related to a lower likelihood of being in a romantic relationship, it is positively associated
with attachment anxiety and avoidance (Brauer et al., 2020), as well as a greater jealousy (Brauer et al., 2021), and it is negatively
associated with romantic relationship satisfaction (Brauer & Proyer, 2018).

The causes of gelotophobia appear to be numerous, and still need to be explored to be fully understood. Several authors highlight
repeated and persisting experiences of being ridiculed and bullied as risk factors of developing a fear of being laughed at (Leader et al.,
2018; Platt et al., 2009; Ruch et al., 2014). Personality traits, including high neuroticism, emotionality, and Machiavellianism, as well
as low extraversion, narcissism, and honesty-humility seem to be associated with the development of gelotophobia (Ruch et al., 2013;
Torres-Marin et al., 2019; Tsai et al., 2018). (Ruch et al., 2009b) also highlighted the association with humor temperament. Unsur-
prisingly perhaps, gelotophobes appear to be rather serious, irritable and not very cheerful. Studies have also revealed how geloto-
phobia is related to mental health: It is positively correlated with the number of years spent in psychiatric care, with personality
disorders, schizophrenic disorders (Forabosco et al., 2009), and in particular with Cluster A personality disorder (Weiss et al., 2012).
Havranek et al. (2017) have also shown that gelotophobia is related to social anxiety disorder and avoidance personality disorder, even
suggesting that gelotophobia be added as a diagnostic criterion for these two disorders. Furthermore, Brauer et al. (2022) examined the
relation between gelotophobia and maladaptive personality traits (derived from the Personality Inventory for DSM-5; Krueger et al.,
2012). Self- and other-reports revealed that gelotophobia correlated positively with Negative Affectivity, Detachment, and Psycho-
ticism. To summarize, when considering individual factors, research has mainly highlighted the association with childhood experi-
ences, personality traits, and mental health on the development of gelotophobia.

There is growing evidence of a high incidence of gelotophobia in autistic individuals without intellectual disability (ID), ranging
between 40% and 45% of at least a ‘slight’ level of gelotophobia (Samson et al., 2011; Tsai et al., 2018; Wu et al., 2015). Leader et al.
(2018) even found a higher rate in their study, with 87.4% of autistic individuals without ID experiencing gelotophobia. Tsai et al.
(2018) further examined personality traits in relation to gelotophobia in autistic individuals, observing that a lower level of extra-
version acted as a mediator to the higher level of gelotophobia in this group. Interestingly, their results revealed that lower levels of
extraversion (rather than being on the autism spectrum) were related to higher levels of gelotophobia. This suggests that the higher
fear of being laughed at in individuals with ASD is linked to some of the associated characteristics of ASD, rather than an integral part
of the diagnosis itself. This finding is potentially very important when trying to understand the origins of gelotophobia in ASD.
Furthermore, it is unclear whether this phenomenon is specific to ASD or whether it might concern neurodevelopmental conditions
more generally. Indeed, to date, studies have only compared autistic individuals to TD individuals. A cross-diagnosis study is necessary
to discern whether the origins of gelotophobia are specific to ASD or whether they are better explained by particular individual
difference traits, for example.

However, so far, little is known about gelotophobia in neurodevelopmental conditions beyond ASD. With this in mind, the current
study is the first to examine gelotophobia in other neurodevelopmental conditions, namely Down syndrome (DS) and Williams syn-
drome (WS). DS is a genetic disorder (affecting 1 in 800 live births, Lanphear & Castillo, 2007) characterized by non-verbal ID as well
as specific language difficulties (Chapman & Hesketh, 2000). The associated behavioral skills are comparable to those of individuals
with other neurodevelopmental conditions with ID, although individuals with DS are usually characterized as having fewer mal-
adaptive behaviors than cognitively-matched individuals (Chapman & Hesketh, 2000). WS is a rare genetic disorder (1 in 20,000 live
births, Morris et al., 1988) notably characterized by mild to moderate ID (Korenberg et al., 2000), maladaptive behaviors, a gregarious
personality, and high positive affect (Jarvinen et al., 2013). Individuals with DS or WS are generally described as having difficulties
with Theory of Mind (Neitzel & Penke, 2021; Tager-Flusberg & Sullivan, 2000), with some social competences in the domains of social
awareness, social cognition, social communication, and restrictive repetitive behaviors (Channell, 2020; Fisher & Morin, 2017), and
experience similar rates and types of victimization than autistic individuals (Fisher et al., 2013), reporting increased incidences of
being bullied (Fisher et al., 2017; Jackson et al., 2014) and difficulties sustaining friendships (larocci et al., 2008; Jarvinen et al.,
2013).

Given how many of the characteristics that might influence the perception of others’ laughter are shared with autistic individuals, it
could be reasonably expected that individuals with DS and WS experience a similarly high level of gelotophobia. However, autistic
individuals have been described as having temperament traits that are positively correlated with gelotophobia (Ruch et al., 2009b):
they have been reported to typically be rather serious, not very cheerful, and to have a tendency to be irritable (to be in a bad mood)
(Samson et al., 2013). This contrasts with individuals with DS and WS who are generally described as being cheerful (Grieco et al.,
2015; Tager-Flusberg & Sullivan, 2000), highly sociable and as having abnormally high social approach tendencies (Little et al., 2013;
Porter et al., 2007). As such, individuals with DS and WS can be described as being at the opposite extreme of a social motivation scale
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to autistic individuals (Treichel et al., 2022). Cheerfulness and high social motivation might be expected to be protective factors
against the development of a fear of being laughed at. One might therefore expect individuals with DS and WS to experience less
gelotophobia than their autistic peers. In short, the question of whether gelotophobia is generally experienced by individuals with
neurodevelopmental conditions, rather than being limited to autistic individuals, remains to be answered.

To summarize, the first goal of the present study was to discover whether the high levels of gelotophobia found in autism in
previous studies were replicated here, and to expand the research to other neurodevelopmental conditions. The second goal was to
gain a more in-depth understanding of the individual differences that could predict the existence and levels of gelotophobia. Traits
were included that have been shown to be related to the appreciation of others’ laughter, namely (1) social impairments, (2) pre-
disposition towards positive and negative affect, and (3) one’s humor temperament. With these two goals in mind, questionnaires were
distributed to parents of young individuals with ASD, DS and WS. We hypothesized that autistic individuals experienced higher levels
of gelotophobia than individuals with WS and DS, but we expected no difference between WS and DS. We also expected social im-
pairments, predispositions towards negative and positive affect, and humor temperament to be correlated with gelotophobia. More
specifically, we expected lower social motivation to be a significant predictor for a higher level of gelotophobia in ASD and that higher
social motivation would act as a protective factor for DS and WS.

2. Methods
2.1. Participants

Parents of 48 autistic individuals, 139 individuals with DS and 43 individuals with WS between the ages of 5 and 25 years-old
participated in a large survey-based online study. All participants answered the questionnaires in English. The majority of the chil-
dren lived in England (83.48%, N = 192) or Scotland (8.70%, N = 20), while the remaining 9.13% (N = 21) were from various other
countries. Almost all the parents (92.17%, N = 212) reported their child’s ethnic origin as White (i.e., British, Welsh, Scottish, Northern
Irish, Irish, or any other white background) (see supplementary section for full details).

2.2. Procedure

Parents were recruited through emails to participants from previous studies in the UK, to schools and associations, and through
social media. The inclusion criterion was to be a parent of a child between 5 and 25 years-old on the autism spectrum, with DS or with
WS. This study is a part of a larger survey-based study which includes 23 questionnaires on socio-emotional processing in neuro-
developmental conditions. Parents were paid £ 50 if they took part in the entire study. The study was approved by the local institu-
tional review board of Unidistance Suisse.

2.3. Instruments

For this study, data from 4 questionnaires was analyzed to assess gelotophobia, social impairment, affective predispositions and
humor temperament.

2.3.1. Gelotophobia

To assess gelotophobia, the 10 items assessing gelotophobia in the PhoPhiKat-30c (Proyer et al., 2012), a questionnaire assessing
laughter and ridicule in 6-9 year-old children, were used. For the current study, the questions were translated and back-translated from
German to English and then adapted for parents-report (e.g., “When my child hears others laughing, s/he thinks they are laughing at
him/her”). Items were rated on a 4-point scale (1 = “strongly disagree”, 2 = “moderately disagree”, 3 = “moderately agree”, and 4 =
“strongly agree”). Ruch and Proyer (2008) defined cut-offs for the use of the GELOPH-15 in an adult population, which were also used
in this study, in order to differentiate between people who experience ‘slight’ (mean score > 2.5), ‘marked’ (> 3) or ‘extreme’ (> 3.5)
gelotophobia and those who experience ‘none’ (< 2.5). Note that these cut-offs were defined from a 15-item self-administered
questionnaire for adults. However, the same version has previously been shown to be reliable for studying children and adoles-
cents: Fiihr (2010) tested the reliability of the self-reported Danish version of the GELOPH-15 on 11-16 years-old individuals, and
found good psychometric properties. Tsai et al. (2018) also used the GELOPH-15 and its cut-offs to examine gelotophobia in Taiwanese
adolescents between 14 and 18 years-old. In the present study though, a shorter version of 10 items built for children was used.
Therefore, the cut-offs defined by Ruch and Proyer (2008) need to be interpreted cautiously in the present study. Additionally, the
questionnaire was adapted for parental report which could also influence the evaluation of individuals’ gelotophobia. However,
previous research has shown that gelotophobia seems to be accurately perceived by others (e.g., self-other agreement correlations: r =
0.51 in Brauer et al., 2021; r = 0.49 and r = 0.53 in Brauer et al., 2022).

2.3.2. Social impairments
Social impairments, restricted interests, and repetitive behaviors, were assessed using the second edition of the Social
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Responsiveness Scale (SRS-Z)] (Constantino & Gruber, 2012), which is a 65-item questionnaire intended for individuals on the autism
spectrum or their parents. It is used to identify the severity of social impairments, and thus partially detect autistic symptoms. The
items are divided into 5 subscales: social awareness (e.g., “His/her facial expressions send the wrong message to others about how
he/she actually feels”), social cognition (e.g., “Takes things too literally, and because of that, he/she misinterprets the intended
meaning of parts of conversation”), social communication (e.g., “Is able to communicate his/her feelings to others™), social motivation
(e.g., “Would rather be alone than with others™), and restricted interests and repetitive behavior (e.g., “When under stress, engages in
rigid or inflexible patterns of behavior that seem odd to people™). Two versions were used, according to the child’s age: a child version
(age under 18) and an adult version (age equal or above 18). In both versions, items are similar but differentially formulated to
correspond to the person’s age. The same 4-points scale was used in both versions (1 = “not true”, 2 = “sometimes true”, 3 = often
true”, and 4 = “almost always true”).

A total raw score including all subscales was calculated, ranging from 65 to 260. Cutoffs have been defined as part of the SRS-2
scoresheet, based on the raw score, to determine the presence and severity of social impairments: none (lower than 68), mild (be-
tween 68 and 84), moderate (between 85 and 112), and severe (equal or higher than 113). A raw score was calculated for each subscale
separately, ranging from 8 to 32 for social awareness, from 12 to 48 for social cognition and restricted repetitive behavior, from 22 to
88 for social communication and from 11 to 44 for social motivation. It is important to specify that in the present study, the scores of
the SRS were used to compare general tendencies in social impairments, not to establish a diagnosis.

2.3.3. Affective predisposition

To measure predisposition (or mood) towards more positive or more negative affect, we used the PANAS (Watson et al., 1988). The
parents were presented a series of 20 affective states and asked about the extent to which their child had felt each of them during the
past few weeks. There are two sub-scales: positive affect (i.e., interested, excited, strong, enthusiastic, proud, alert, inspired, deter-
mined, attentive, active) and negative affect (i.e., distressed, upset, guilty, scared, hostile, irritable, ashamed, nervous, jittery, afraid).
Each answer was scored on a 5-point scale (1 = “very slightly or not at all”, 2 = “a little”, 3 = “moderately”, 4 = “quite a bit”, and 5 =
“extremely”). A score between 10 and 40 for both positive and negative affect separately was calculated.

2.3.4. Humor temperament

To measure humor temperament, the 30-item trait version (STCI-T30) of the State and Trait Cheerfulness Inventory (STCI) (Ruch
et al., 1996) was used. This questionnaire measures the level of three components that are related to the temperament influencing an
individual’s experience towards humor: cheerfulness, seriousness and bad mood. Each of these components represents a subscale in the
questionnaire, with 10 items for each. Cheerfulness (e.g., “Everyday life often gives my child the occasion to laugh”) is seen as a
facilitator towards a humorous temperament, whereas seriousness (e.g., One of my child’s principles is: “first work, then play”) and
bad mood (e.g., “My child is often sullen”) are traits that make individuals less inclined to respond positively to humorous stimuli. For
parents of adults (more than 18 years-old), the STCI-T30 short trait form was used and adapted for parents-report. For parents of
children under 18 years-old, the STCI-T30 peers-evaluation form was used, because the questions were more adapted for reporting
children’s experiences. The questions were rated on a 4-point scale (1 = “strongly disagree”, 2 = “moderately disagree”, 3 =
moderately agree”, and 4 = “strongly agree”). A score for each subscale was calculated, ranging from 10 to 40.

2.4. Data analysis

Analysis of the data consisted of three steps, (1) reliability analysis, (2) descriptive statistics of questionnaire scales, and (3)
multiple linear regression of gelotophobia.

2.4.1. Reliability analysis

First, we evaluated the reliability of subscales (using the individual item scores) and total scales of the gelotophobia, SRS, PANAS,
and STCI instruments by calculating Cronbach’s alpha for the general sample, and for each diagnosis group. The cutoff for acceptable
reliability was set at ac = 0.7. Scales that scored lower than this cutoff were further subjected to a leave-one-item-out analysis, to check
if reliability could be improved by dropping one or more items.

2.4.2. Descriptive statistics

Second, we calculated descriptive statistics for all three diagnosis groups (ASD, DS, WS) on the relevant measures (demographical
variables, gelotophobia, SRS subscales, PANAS subscales, STCI subscales; see Table 1). The descriptive analysis also tested for sig-
nificant group differences, using ANOVA F-tests to test mean differences in continuous variables, and a chi-square test to test for gender
balance differences. In addition, we calculated and plotted Pearson correlations between all variables, using dummy variables (0-1
coded) to represent individual levels of the diagnosis and gender variables. For the autistic individuals, we additionally checked
whether mean gelotophobia differed between participants with ID present (20), participants with ID absent (12), and participants with
ID unknown (16).

1 For the online administration of the SRS-2, we obtained the permission to adapt the format for specific, limited research use under license of the
publisher, WPS (rights@wpspublish.com).
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Table 1
Demographic and trait differences between groups.
Scale ASD (n = 48) DS (n =139) WS (n = 43) F/y DF P 8121/(00
N N N
Gender (F/M) 9/38 60/79 15/28 8.796 @3] 0.0123 0.20
Mean (SE) Mean (SE) Mean (SE)
Age (average in years) 10.3 (0.80) 11.5 (0.46) 11.7 (0.83) 1.070 (2,226) 0.3449 0.00
Gelotophobia 2.4 (0.09) 1.4 (0.05) 1.5 (0.09) 50.294 (2,225) < 0.0001 0.30
SRS - Social motivation 19.1 (0.88) 11.2 (0.52) 10.0 (0.94) 34.390 (2,224) < 0.0001 0.23
SRS - Social awareness 13.0 (0.57) 10.6 (0.34) 11.5 (0.61) 6.596 (2,224) 0.0016 0.05
SRS - Social cognition 20.7 (0.90) 16.8 (0.53) 20.5 (0.96) 10.342 (2,224) < 0.0001 0.08
SRS - Social communication 37.2 (1.56) 24.0 (0.93) 27.5 (1.67) 26.320 (2,224) < 0.0001 0.18
SRS - Restricted interests and repetitive behavior 22.0 (1.11) 16.0 (0.66) 18.9 (1.19) 11.184 (2,224) < 0.0001 0.08
SRS - Total 111.9 (4.51) 78.6 (2.67) 88.5 (4.82) 20.244 (2,224) < 0.0001 0.15
PANAS - Positive affect 30.4 (0.98) 33.8 (0.58) 32.8 (1.04) 4.527 (2,225) 0.0118 0.03
PANAS - Negative affect 28.0 (1.07) 19.9 (0.64) 23.7 (1.14) 21.772 (2,225) < 0.0001 0.15
STCI - Cheerfulness 26.6 (0.61) 32.6 (0.36) 32.0 (0.64) 36.756 (2,223) < 0.0001 0.24
STCI - Seriousness 25.3 (0.61) 16.9 (0.36) 17.4 (0.64) 74.141 (2,223) < 0.0001 0.39
STCI - Bad mood 27.7 (0.76) 17.9 (0.46) 18.5 (0.81) 62.596 (2,223) < 0.0001 0.35

Note. ASD autism spectrum disorder, DS Down syndrome, WS Williams syndrome, SRS social responsiveness scale, PANAS positive and negative
affect scale, STCI state trait cheerfulness inventory. One parent in the ASD group did not indicate their child’s gender.

2.4.3. Multiple linear regression

Third, we conducted a stepwise multiple linear regression, with mean gelotophobia as the dependent variable, and three blocks of
variables as independent variables (IVs), which were entered sequentially into the model. The first block consisted only of the
diagnosis group variable, the second block added the demographical variables, and the third block added the questionnaire variables
(subscales of SRS, PANAS, and STCI). As such, four models in total were fitted, with the first consisting of the “empty” null model,
containing only an intercept parameter, and the three subsequent models adding variable blocks incrementally. For each added block
of IVs, we inspected the significance of effects with F-tests, and conducted pairwise contrasts between diagnosis groups using t-tests. As
measures of effect, we computed partial 2 for F-tests, and standardized mean differences for t-tests.

At each stage of model building, we evaluated the goodness-of-fit of the model with R? and adjusted R%. Furthermore, model di-
agnostics were run to check violations of regression assumptions, including multicollinearity, outliers and influential cases, hetero-
scedastic residuals, and non-normal residuals. Multicollinearity (i.e., excessive correlation between IVs) was diagnosed by inspecting
variance inflation factors (VIF) for effects, with effects exceeding a VIF of 10 removed from the final model (Kutner et al., 2005).
Influential cases were diagnosed by the combined information of DFBETAs, DFFITs, covariance ratios, Cook’s distances, and the hat
matrix diagonals (Kutner et al., 2005). Heteroscedasticity (i.e., non-constant variance of residuals) was diagnosed with the
Breusch-Pagan test. Non-normally distributed residuals were diagnosed by visual inspection of quantile-quantile (QQ) plots of residual
quantiles against quantiles expected under a normal distribution. In case of heteroscedasticity, we adjusted standard errors of infer-
ential tests using the heteroscedasticity-corrected HC3 estimator (Long & Ervin, 2000). In case of non-normality, we calculated as a
back-up non-parametric p-values from an equivalent permutation regression model, using the Freedman-Lane method for permutation,
and 5000 random permutations to obtain permutation p-values (Frossard & Renaud, 2019).

All inferential tests were conducted at a reduced significance level of a = 0.005. We chose this as a general correction for reducing
the likelihood of finding false positive results, in accordance with recent proposals for improving the reproducibility of findings
(Benjamin et al., 2018).

2.4.4. Software

All analyses were run using the R statistical software, version 4.0.3 (R Core Team, 2020), using packages "car" (Fox & Weisberg,
2019), for general Type II ANOVA, heteroscedasticity-corrected ANOVA, and variance inflation factors, "psych" (Revelle, 2020), for
reliability analysis with Cronbach’s alpha, "corrplot" (Wei & Simko, 2017), for visualizing correlations, "permuco" (Frossard & Renaud,
2019), for permutation regression, effect size (Ben-Shachar et al., 2020), for effect sizes, "emmeans" (Lenth et al., 2020), for
model-based contrasts, "Imtest" (Zeileis & Hothorn, 2002), for heteroscedasticity-corrected pairwise contrasts.

3. Results
3.1. Reliability analysis

Reliability analyses with Cronbach’s alpha revealed generally good reliability for all scales and subscales, and for all groups, with
alpha values exceeding 0.7 and sometimes approaching 1.00 (see supplementary material). Total scales were more reliable than
subscales. SRS — Social awareness had the lowest overall reliability, although not much below 0.7. An inspection for this subscale with
a leave-one-item-out analysis did not identify any individual item that could be dropped, such that the desired reliability could be
reached. The ASD group revealed some slight instabilities compared to the other two groups, with reduced reliability for SRS — Social
awareness, STCI — Cheerfulness, and STCI — Bad mood.
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3.2. Descriptive statistics

As revealed in Table 1, autistic individuals, individuals with DS, and individuals with WS did not differ regarding their age. The
groups differed regarding gender, there were more male autistic individuals (see Table 1).

Parents were asked to estimate their child’s ID (i.e., learning disabilities) level on a 3-point scale: 1) mild to moderate, 2) severe, or
3) none. The distribution of the general ID estimation per group can be seen in Table 2. As expected, all individuals with DS and WS for
whom such data was reported showed at least mild to moderate ID, whereas the group with autistic individuals was more cognitively
diverse. In addition, the severity of autistic symptoms related to social impairments was measured with the total score of the Social
Responsiveness Scale (SRS-2) (Constantino & Gruber, 2012). All but one of the autistic children showed clinically significant social
impairments. Individuals with DS and WS showed more diverse levels of social impairments. The distribution of the severity of social
impairments in all groups can be found in Table 2.

The percentages of individuals who experience gelotophobia differed in each group: (see Fig. 1): 60% of the autistic individuals
displayed at least a slight level of gelotophobia: 37.5% slight (N = 18), 20.8% marked (N = 10) and 2.1% extreme (N = 1). 39.6%
(N = 19) showed no particular fear of being laughed at. A great majority of the DS individuals, 94.3% (N = 131) experienced no such
fear, only 6% experienced gelotophobia: 3.6% (N = 5) slight, 0.7% (N = 1) marked and 1.4% (N = 2) extreme. Individuals with WS
displayed almost identical results to individuals with DS: 93% experience no fear (N = 40), 4.8% slight (N = 2), 2.3% extreme (N = 1)
and no participant displayed a marked fear.

The three groups differed significantly on all measures (gelotophobia, SRS subscales, PANAS subscales, STCI subscales), at
a = 0.005, with the exception of the PANAS-Positive affect subscale, age, and gender (Table 1). Within the autistic individuals, there
were no significant differences in mean gelotophobia between different levels of ID (present, absent, unknown), F(2,45) = 1.256,
p =.2947, & = .01.

Correlation analysis using Pearson correlation (Fig. 2) revealed that being on the autistic spectrum was significantly positively
correlated with all questionnaires’ (sub)scales, except PANAS - Positive affect (not significant), and STCI — Cheerfulness (negative).
The reverse pattern was observed for the DS group, for whom group membership was negatively correlated with all the tested indi-
vidual characteristics, except for PANAS — Positive affect and STCI — Cheerfulness (positive). The diagnosis of WS was not significantly
correlated to any questionnaire (sub)scale. Age and gender were also not significantly correlated to questionnaire (sub)scales, with the
exception of a negative correlation between age and PANAS — Positive affect. SRS subscales were significantly intercorrelated, as were
STCI subscales. The two PANAS subscales were not significantly correlated.

3.3. Multiple linear regression

Results of the stepwise regression procedure are summarized in Table 3. Group differences in mean gelotophobia were significant
(Model 1). Pairwise contrasts revealed that mean gelotophobia was significantly higher for autistic individuals (uasp = 2.40) versus
individuals with DS (ups = 1.40), t(225) = 9.825, p < .0001, 5, = 1.38, and versus individuals with WS (uws = 2.40), t(225) = 7.437,
p < .0001, B, = 1.30. Mean gelotophobia did not differ significantly between individuals with DS and WS, #(225) = —0.494,p = .62, f3,
= —0.07. These differences remained significant after controlling for demographical variables (Model 2), but disappeared after
additionally controlling for questionnaire variables (Model 3). In Model 3, no pairwise contrasts between diagnosis groups reached
significance (all p > .05).

Model 3 explained about 60% of the observed variance in gelotophobia, Rﬁdj = .595. Only effects of STCI — Seriousness and STCI —
Bad mood were significant. Respectively, higher STCI - Seriousness and higher STCI — Bad mood predicted higher mean gelotophobia.
Effects of other individual characteristics were not found to be significant in Model 3. However, there were trend effects for SRS —
Social communication and age. Respectively, higher SRS - Social communication and higher age predicted higher mean gelotophobia.

Model diagnostics did not reveal any important violations of assumptions. No issues with multicollinearity, influential cases, or
non-normal residuals were detected. Regarding heteroscedasticity, the Breusch-Pagan test was significant for Model 3, y(14) =
43.397, p < .0001, suggesting evidence against constant variance of residuals. However, a heteroscedasticity-corrected ANOVA using
the HC3 estimator resulted in identical conclusions regarding the effects of diagnosis group and questionnaires. Finally, permutation
regression p-values were calculated for all models, as a back-up against violations of non-normality, but these differed little from the
parametric p-values (see Table 3).

Table 2
Description of the children’s characteristics.
Group D SRS (severity of autistic symptoms)
(total n) None Mild to moderate Severe Answer missing None Mild Moderate Severe
ASD 25% 35.4% 6.3% 33.3% 2.08% 6.25% 50% 41.7%
(n =48) (n=12) (n=17) (n=3) (n=16) n=1) (n=3) (n=24) (n = 20)
DS 0% 43.9% 25.2% 30.9% 46.8% 12.9% 22.3% 18%
(n =139) (n=0) (n=61) (n=35) (n=43) (n = 65) (n=18) (n=31) (n=25)
WS 0% 60.5% 18.6% 20.9% 30.2% 16.3% 30.2% 23.3%
(n =43) (n=0) (n=26) (n=28) (n=9) (n=13) n=7) (n=13) (n=10)

Note. ID intellectual disabilities, SRS social responsiveness scale, ASD autism spectrum disorder, DS Down syndrome, WS Williams syndrome
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Fig. 1. Percentage of gelotophobia per group. Percentages of participants in each group (ASD autism spectrum disorder, DS Down syndrome, WS
Williams syndrome) who have gelotophobia according to the following cut-offs: none < 2.5; slight >2.5; marked >3; extreme >3.5.
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Fig. 2. Correlations scores between all demographic variables and subscales of each questionnaire. ASD autism spectrum disorder, DS Down
syndrome, WS Williams syndrome, SRS social responsiveness scale, PANAS positive and negative affect scale, STCI state trait cheerfulness inventory.

Results of stepwise modelling suggested that gelotophobia was predicted by high scores on STCI - Seriousness and STCI — Bad mood
traits, rather than by a specific categorical diagnosis (e.g., ASD). To test this result further, we conducted two follow-up analyses, (a)
checking the association between individual questionnaires and gelotophobia, and (b) testing the group x STCI — Seriousness and
group x STCI — Bad mood interactions. For analysis (a), we added the SRS, PANAS, and STCI variables separately to the model
containing diagnosis group and demographics effects (Model 2), in all possible combinations (SRS-alone, PANAS-alone, STCI-alone,
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Table 3

Results of the stepwise linear regression analysis.
Effect Beta F DF P Pyerm Pycs 8,2;
Model 1 - Group model (R* = 0.309)
Diagnosis 1.38 50.294 (2,225) < 0.0001 0.0002 - 0.30
Model 2 - Demographics model (R? = 0.337)
Diagnosis 1.40 50.71 (2,222) < 0.0001 0.0002 - 0.31
Age 0.18 11.175 (1,222) 0.0009 0.0010 - 0.04
Gender 0.05 0.226 (1,222) 0.6351 0.6356 - 0.00
Model 3 - Traits model (R® = 0.620)
Diagnosis 0.10 0.211 (2,208) 0.8101 0.8008 0.9008 0.00
Age 0.14 8.043 (1,208) 0.0050 0.0064 0.0072 0.03
Gender 0.11 1.501 (1,208) 0.2209 0.2170 0.2783 0.00
SRS - Social awareness -0.09 1.162 (1,208) 0.2822 0.2846 0.4014 0.00
SRS - Social cognition -0.02 0.029 (1,208) 0.8652 0.8708 0.8881 0.00
SRS - Social communication 0.23 4.372 (1,208) 0.0378 0.0352 0.0323 0.02
SRS - Social motivation 0.15 3.608 (1,208) 0.0589 0.0592 0.1299 0.01
SRS - Restricted interests & repetitive behavior -0.17 3.718 (1,208) 0.0552 0.0584 0.0401 0.01
PANAS - Positive affect 0.04 0.432 (1,208) 0.5118 0.5226 0.5269 0.00
PANAS — Negative affect 0.06 0.742 (1,208) 0.3899 0.3878 0.4124 0.00
STCI - Cheerfulness 0.00 0.003 (1,208) 0.9582 0.9646 0.9671 0.00
STCI - Seriousness 0.26 15.946 (1,208) < 0.0001 0.0006 < 0.0001 0.07
STCI - Bad mood 0.37 22.367 (1,208) < 0.0001 0.0002 < 0.0001 0.09

Note. Linear regression analyses with three variable blocks added incrementally, Group, Group+Demographics, and Group-+Demographics+Traits.
ASD autism spectrum disorder, DS Down syndrome, WS Williams syndrome, SRS social responsiveness scale, PANAS positive and negative affect
scale, STCI state trait cheerfulness inventory, Pyerm permutation p-value, Pycs Heteroscedasticity-corrected p-value

SRS-PANAS, SRS-STCI, PANAS-STCI SRS-PANAS-STCI). This analysis confirmed that group differences in mean gelotophobia only
disappeared in the presence of the STCI variables, and not in the presence (or combination) of SRS and PANAS variables. The effect of
age was reduced somewhat by the presence of SRS variables, while highly significant effects of PANAS — Negative affect, SRS — Social
communication and SRS - Social motivation disappeared in the presence of the STCI variables. For analysis (b), no evidence was found
that the effects of STCI — Seriousness and STCI — Bad mood were modified by diagnosis group, with F(2,204) = 2.046, p = .1318, eg

= .01 for group x STCI-SE, and F(2,204) = 0.567, p = .5682, eg = 0.00 for group x STCI — Bad mood. This suggested that the asso-
ciation between these two STCI scales and gelotophobia generalized across the three diagnosis groups.

4. Discussion

The present study had three main goals: (1) determine whether the high levels of gelotophobia found in autism in previous studies
were replicated here (2) expand research on other neurodevelopmental conditions, i.e., DS and WS and (3) examine which individual
differences (traits and moods) might be associated with potential group differences in gelotophobia amongst autistic individuals,
individuals with DS and individuals with WS.

Consistent with the existing literature suggesting that autistic individuals experience more gelotophobia than other groups, 60% of
autistic children in the current study were reported as having at least a slight level of gelotophobia (which is a higher rate than rates
previously reported in the literature), in comparison to only 7% of children with WS and 6% with DS. Results also indicated a positive
correlation between autism and the level of gelotophobia, meaning that individuals have a greater chance of experiencing geloto-
phobia if they are on the autism spectrum. Indeed, given the results, individuals with DS and individuals with WS seem to be rather
protected from developing a fear of being laughed at. Additionally, a significant difference in the level of gelotophobia between autistic
individuals and both individuals with WS or DS was revealed, but no difference appeared between DS and WS. These results confirmed
our first hypothesis, i.e., that young autistic individuals (with or without ID) experience a higher level of gelotophobia than individuals
with WS and DS, and that there would be no difference between WS and DS groups.

To answer the second hypotheses a regression analysis explored the potential predictors of gelotophobia that might be associated
with these group differences. The second regression model added the demographic information of age and gender and showed that age
was also a strong predictor of gelotophobia: in other words, the older the individual, the more gelotophobic they are likely to be. It is
however important to keep in mind that a majority of the sample of the present study lies within the age-range that seems to be most
sensitive to gelotophobia (before 20 years-old, according to Platt et al., 2010). The significant relation between age and gelotophobia
in the present study shows that for individuals with neurodevelopmental conditions, gelotophobia seems to manifest itself more
strongly during adolescence and the beginning of adulthood rather than during childhood.

We also investigated the association between individual differences and the level of gelotophobia. The results showed that gelo-
tophobia increased as autistic symptoms became more severe, and also increased with a tendency to experience more negative and less
positive affect. It also correlated negatively with cheerfulness, and positively with seriousness and bad mood, consistent with (Ruch
et al., 2009a). Other studies have shown that several processes are involved in the appreciation and understanding of humor and
laughter (Ruch, 2008), and that moods and traits tendencies might drive individuals to be more or less inclined to be offended by
others’ laughter. The next step was then to investigate the association of such trait and mood characteristics with the observed groups
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differences. Indeed, we expected the higher social impairments commonly associated with autism, in particular in the social moti-
vation subscale (Porter et al., 2007; Treichel et al., 2022), to be related to group differences.

The results showed a trend effect of social communication, as well as restricted interests and repetitive behaviors (subscales from
the SRS), suggesting that higher difficulties in these social domains are associated with a higher fear of being laughed at. Surprisingly,
there was no effect of social motivation on gelotophobia, contrary to expectations. This means that the inclination to engage with
people is not a protective factor of the fear of being laughed at, and that low social motivation is not a risk factor for gelotophobia. The
variables that had the strongest association with gelotophobia were, in fact, seriousness and bad mood. Both share similarities in being
negatively correlated with a humorous temperament. They differ however on the fact that seriousness refers to a frame of mind (a way
to approach everyday life’s stimuli in a serious way, e.g., to prefer activities with rational and concrete goals), whereas bad mood, or
irritability, is rather an affective state composed of bad mood, sadness, and ill-humoredness (Ruch et al., 1996). In short, the more a
person has a tendency to approach life in a serious manner or to be in a bad mood, or, in other words, the more a person will have a
non-humorous temperament, the more they tend to experience others’ laughter negatively and as directed towards themselves.
Importantly, the current analysis also showed that once these variables were added to the regression model, the group effect dis-
appeared, meaning that the diagnosis of ASD was no longer a significant predictor for gelotophobia. In other words, the degree to
which an individual scores highly on seriousness and bad mood predicts gelotophobia over and above an overall developmental
disability classification such as ASD, WS or DS (or their associated social impairments). These results still relate to group differences
though as autistic individuals scored significantly higher in seriousness and bad mood than individuals with WS and DS. In other
words, if autistic individuals have such a fear of being laughed at, it may be because they have a temperament less consistent with the
appreciation of laughter and humor (Samson et al., 2013). Therefore, autistic individuals are at greater risk to develop gelotophobia
linked to low extraversion (Tsai et al., 2018) and, as the present study reveals, high seriousness and irritability.

To our knowledge, this is the first study to explore gelotophobia in DS and WS. The present results showed that only 6% of young
individuals with DS and 7% of young individuals with WS experience at least a slight level of gelotophobia, which is very close to the
6% of TD adults found in a previous study (Samson et al., 2011), although less than that found in self-reports from TD children and
adolescents (26.3% in Tsai et al., 2018; 28.8% in Proyer et al., 2012). This difference might notably be explained by the fact that the
questionnaires in this study were answered by adults for their children which might impact how well or frequently the phenomenon is
perceived. Previous studies have shown the consistency of peer-reported gelotophobia in adults by adult-informants (Brauer et al.,
2021, 2022), but this study is, to our knowledge, the first to use parent-reports for children and adolescents. It has been reported that
adults experience less gelotophobia than children and adolescents (Platt et al., 2010). As such, they might reliably report gelotophobia
observed in other adults, but perceive it less strongly than children and adolescents would. Therefore, although there seems to be no
particular reason to question the validity of our results, future studies should include both self-report and parent-report in order to
compare them. Furthermore, individuals with WS and DS even show mean levels of gelotophobia which are lower than the scores
reported for TD individuals in the literature: e.g., 2.42 in 6-9 years-old (Proyer et al., 2012), 2.3 in 11-14 years-old (Tsai et al., 2018),
and 1.76 in adults (Samson et al., 2011). Moreover, in the present study, individuals with DS and WS showed a high level of cheer-
fulness, and a low level of seriousness and bad mood. This is consistent with the general prototypical socio-emotional profile of in-
dividuals with DS (Grieco et al., 2015) and those with WS (Jarvinen et al., 2013), which have both been described as being rather
cheerful (Grieco et al., 2015; Tager-Flusberg & Sullivan, 2000). As such, individuals with DS and WS might be protected from
developing gelotophobia due to their tendency to appreciate humor and laughter which allows them to interpret others’ laughter
rather positively, or at least not negatively. The experience of others’ laughter thus seems to be rather positive for individuals with DS
and WS and not a source of social anxiety as can be the case for autistic individuals. Indeed, this positive temperament towards humor
may even partly explain why individuals with DS and WS appear to have a lower tendency to develop social anxieties, compared to
autistic individuals (Evans et al., 2005; Rodgers et al., 2012), a potentially important hypothesis concerning their wellbeing.

4.1. Limitations and future studies

Given that this study has been conducted anonymously online and that we wanted to keep the study simple for parents (with just
one link to follow), we were unable to confirm the diagnosis of the children. However, care was taken during recruitment by sending
emails only to special education schools and associations and by selecting specific social media pages on which the research was
advertised. A second limitation also relates to the online design of this study which made it difficult to assess general cognitive skills. To
address this issue, we asked parents whether their child had mild to moderate, severe or no learning disabilities. The parents’ reports
suggested the group is cognitively diverse and there were no differences in gelotophobia between the participants whether they were
reported to have ID or not.

We would like to mention that our findings should ideally be replicated including a higher number of participants, especially for
autistic individuals, as gelotophobia was most prevalent in that group. Future research should also examine gelotophobia in neuro-
developmental conditions in a longitudinal study to capture any developmental aspect. Indeed, while the current study focused on the
period of life where gelotophobia seems to be at its most prevalent (i.e., childhood and adolescence), it would be important to examine
such processes later in the lifespan. Finally, gelotophobia in ASD needs to be examined in more detail, notably by investigating whether
all three components of gelotophobia described by Platt et al. (2012), namely “paranoid sensitivity to anticipated ridicule”, “dispropor-
tionate negative response to being laughed at”, and “defensive coping with derision (control, withdrawal, internalizing)”, equally contribute to
a higher level of gelotophobia in ASD, or whether one factor in particular might contribute to a better understanding of the
phenomenon.
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5. Conclusion

Autistic individuals have repeatedly been shown to experience gelotophobia at a higher rate than TD individuals (Leader et al.,
2018; Samson et al., 2011; Tsai et al., 2018; Wu et al., 2015) and, it can now be revealed, than individuals with WS or DS. The present
study showed that this particularity of autistic individuals was related to specific temperament traits which seem to render them less
inclined to positively appreciate humor and laughter. Indeed, they appear to be more serious and more irritable than individuals with
DS or WS, or when compared to TD individuals (Samson et al., 2013). Moreover, seriousness and bad mood appear to be important
predictors of gelotophobia, transcending even groups differences, suggesting that high gelotophobia is better predicted by these
temperamental traits than by the diagnosis itself. Future studies should examine the cognitive, social and emotional origins of these
particular humor temperaments in neurodevelopmental conditions to gain a better understanding of the potential risk and protective
factors of developing a fear of being laughed at. Future research should also look into the different levels of intensity of both autistic
traits (regardless of the diagnosis) and gelotophobia to better understand whether the former might be associated with the latter also in
a TD population. With such knowledge, prevention programs and interventions potentially targeting a playful attitude (by improving
cheerfulness and decreasing seriousness in humorous situations) and improved emotion regulation skills to decrease negative and
increase positive emotions and moods could be designed to prevent the development of gelotophobia in prone individuals.

What this paper adds?

Gelotophobia, i.e., the fear of being laughed at, implies interpreting and experiencing any laughter (even benevolent) in a negative
manner, which can be a real impairment in everyday social interactions. Since previous studies have shown particularly high levels of
gelotophobia in autistic individuals, it is important to better understand the origins of such a fear. This study replicates previous
findings, showing that autistic individuals seem to be particularly prone to develop gelotophobia. Additionally, it shows for the first
time that individuals with Down syndrome and individuals with Williams syndrome are not at risk of developing such a fear of being
laughed at, compared to autistic individuals. Our findings also highlight that among several individual difference characteristics, the
temperament traits of seriousness and bad mood seem to predict high levels of gelotophobia in autistic individuals, more than the
diagnosis itself. As such, it seems to be because autistic individuals tend to be rather serious and irritable that they tend to develop a
fear of being laughed at, whereas individuals with Down syndrome and Williams syndrome show no such tendency.

Data Availability

Data is avalaible here: https://osf.io/qxwgj/

Acknowledgements

The authors would like to acknowledge the Swiss National Science Foundation for funding this research (SNSF Professorship
PPO0OP1_176722 for A.S.) and the Research Funds of Unidistance Suisse. The authors would also like to thank all the parents who
participated in the survey.

Appendix A. Supporting information

Supplementary data associated with this article can be found in the online version at doi:10.1016/j.ridd.2023.104513.

References

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental disorders. American Psychiatric Association. https://doi.org/10.1176/appi.
books.9780890425596

Baron-Cohen, S., Leslie, A. M., & Frith, U. (1985). Does the autistic child have a “theory of mind” ? Cognition, 21(1), 37-46. https://doi.org/10.1016/0010-0277(85)
90022-8

Benjamin, D. J., Berger, J. O., Johannesson, M., Nosek, B. A., Wagenmakers, E.-J., Berk, R., Bollen, K. A., Brembs, B., Brown, L., Camerer, C., Cesarini, D.,
Chambers, C. D., Clyde, M., Cook, T. D., De Boeck, P., Dienes, Z., Dreber, A., Easwaran, K., Efferson, C., & Johnson, V. E. (2018). Redefine statistical significance.
Nature Human Behaviour, 2(1), 6-10. https://doi.org/10.1038/541562-017-0189-z

Ben-Shachar, M.S., Makowski, D., & D, L. (2020). Compute and interpret indices of effect size. R package version 0.4.0. CRAN (Online Serial).

Brauer, K., & Proyer, R. T. (2018). To love and laugh: Testing actor-, partner-, and similarity effects of dispositions towards ridicule and being laughed at on
relationship satisfaction. Journal of Research in Personality, 76, 165-176. https://doi.org/10.1016/].jrp.2018.08.008

Brauer, K., Proyer, R. T., & Ruch, W. (2020). Extending the study of gelotophobia, gelotophilia, and katagelasticism in romantic life toward romantic attachment.
Journal of Individual Differences, 41(2), 86-100. https://doi.org/10.1027/1614-0001/a000307

Brauer, K., Sendatzki, R., & Proyer, R. T. (2021). Testing the associations between dispositions toward ridicule and being laughed at and romantic jealousy in couples:
An APIM analysis. Journal of Personality, 89(5), 883-898. https://doi.org/10.1111/jopy.12621

Brauer, K., Sendatzki, R., & Proyer, R. T. (2022). Localizing gelotophobia, gelotophilia, and katagelasticism in domains and facets of maladaptive personality traits: A
multi-study report using self- and informant ratings. Journal of Research in Personality, 98, Article 104224. https://doi.org/10.1016/].jrp.2022.104224

Channell, M. M. (2020). The Social Responsiveness Scale (SRS-2) in school-age children with Down syndrome at low risk for autism spectrum disorder,
239694152096240 Autism & Developmental Language Impairments, 5. https://doi.org/10.1177/2396941520962406.

10


https://doi.org/10.1016/j.ridd.2023.104513
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1016/0010-0277(85)90022-8
https://doi.org/10.1016/0010-0277(85)90022-8
https://doi.org/10.1038/s41562-017-0189-z
https://doi.org/10.1016/j.jrp.2018.08.008
https://doi.org/10.1027/1614-0001/a000307
https://doi.org/10.1111/jopy.12621
https://doi.org/10.1016/j.jrp.2022.104224
https://doi.org/10.1177/2396941520962406

N. Treichel et al. Research in Developmental Disabilities 137 (2023) 104513

Chapman, R. S., & Hesketh, L. J. (2000). Behavioral phenotype of individuals with Down syndrome. Mental Retardation and Developmental Disabilities Research Reviews,
6(2), 84-95. https://doi.org/10.1002/1098-2779(2000)6:2<84::AID-MRDD2>3.0.CO;2-P

Chevallier, C., Kohls, G., Troiani, V., Brodkin, E. S., & Schultz, R. T. (2012). The social motivation theory of autism. Trends in Cognitive Sciences, 16(4), 231-239.
https://doi.org/10.1016/j.tics.2012.02.007

Constantino, J.N., & Gruber, C.P. (2012). Social responsiveness scale: SRS-2. Western Psychological Services.

Evans, D. W., Canavera, K., Kleinpeter, F. L., Maccubbin, E., & Taga, K. (2005). The fears, phobias and anxieties of children with autism spectrum disorders and down
syndrome: Comparisons with developmentally and chronologically age matched children. Child Psychiatry and Human Development, 36(1), 3-26. https://doi.org/
10.1007/510578-004-3619-x

Fisher, M. H., Lough, E., Griffin, M. M., & Lane, L. A. (2017). Experiences of bullying for individuals with williams syndrome. Journal of Mental Health Research in
Intellectual Disabilities, 10(2), 108-125. https://doi.org/10.1080/19315864.2016.1278289

Fisher, M. H., & Morin, L. (2017). Addressing social skills deficits in adults with Williams syndrome. Research in Developmental Disabilities, 71, 77-87. https://doi.org/
10.1016/j.ridd.2017.10.008

Fisher, M. H., Moskowitz, A. L., & Hodapp, R. M. (2013). Differences in social vulnerability among individuals with autism spectrum disorder, Williams syndrome, and
Down syndrome. Research in Autism Spectrum Disorders, 7(8), 931-937. https://doi.org/10.1016/j.rasd.2013.04.009

Forabosco, G., Ruch, W., & Nucera, P. (2009). The fear of being laughed at among psychiatric patients. Humor - International Journal of Humor Research, 22(1-2).
https://doi.org/10.1515/HUMR.2009.011

Fox, J., & Weisberg, S. (2019). An {R} Companion to Applied Regression (3rd ed.). SAGE Publications.

Frossard, J., & Renaud, O. (2019). permuco: Permutation Tests for Regression, (Repeated Measures) ANOVA/ANCOVA and Comparison of Signals. R package version
1.1.0.

Fiihr, M. (2010). The applicability of the GELOPH<15> in children and adolescents: First evaluation in a large sample of Danish pupils. Psychological Test and
Assessment Modeling, 52(1), 60-76.

Grieco, J., Pulsifer, M., Seligsohn, K., Skotko, B., & Schwartz, A. (2015). Down syndrome: Cognitive and behavioral functioning across the lifespan. American Journal of
Medical Genetics Part C: Seminars in Medical Genetics, 169(2), 135-149. https://doi.org/10.1002/ajmg.c.31439

Havranek, M. M., Volkart, F., Bolliger, B., Roos, S., Buschner, M., Mansour, R., Chmielewski, T., Gaudlitz, K., Hattenschwiler, J., Seifritz, E., & Ruch, W. (2017). The
fear of being laughed at as additional diagnostic criterion in social anxiety disorder and avoidant personality disorder. PLOS ONE, 12(11), Article e0188024.
https://doi.org/10.1371/journal.pone.0188024

Tarocci, G., Yager, J., Rombough, A., & McLaughlin, J. (2008). The development of social competence among persons with down syndrome: From survival to social
inclusion. International Review of Research in Mental Retardation, 35, 87-119. https://doi.org/10.1016/50074-7750(07)35003-9

Jackson, C., Cavenagh, P., & Clibbens, J. (2014). Communication and self-esteem in adults with Down syndrome. International Journal of Language & Communication
Disorders, 49(3), 275-287. https://doi.org/10.1111/1460-6984.12060

Jarvinen, A., Korenberg, J. R., & Bellugi, U. (2013). The social phenotype of Williams syndrome. Current Opinion in Neurobiology, 23(3), 414-422. https://doi.org/
10.1016/j.conb.2012.12.006

Joseph, R. M., & Tager-Flusberg, H. (1997). An investigation of attention and affect in children with autism and down syndrome. Journal of Autism and Developmental
Disorders, 27, 385-396. https://doi.org/10.1023/A:1025853321118

Korenberg, J. R., Chen, X.-N., Hirota, H., Lai, Z., Bellugi, U., Burian, D., Roe, B., & Matsuoka, R. (2000). VI. Genome structure and cognitive map of Williams
syndrome. Journal of Cognitive Neuroscience, 12(Suppl 1), 89-107. https://doi.org/10.1002/1sm.22083

Krueger, R. F., Derringer, J., Markon, K. E., Watson, D., & Skodol, A. E. (2012). Initial construction of a maladaptive personality trait model and inventory for DSM-5.
Psychological Medicine, 42(9), 1879-1890. https://doi.org/10.1017/50033291711002674

Kutner, M.H., Nachtsheim, C.J., Neter, J., & Li, W. (2005). Applied Linear Statistical Models (5th editio). McGraw-Hill/Irwin.

Lanphear, N. E., & Castillo, H. A. (2007). Down Syndrome. In Pediatric Clinical Advisor (pp. 175-176). Elsevier. https://doi.org/10.1016/B978-032303506-4.10098-7

Leader, G., Grennan, S., Chen, J. L., & Mannion, A. (2018). An investigation of gelotophobia in individuals with a diagnosis of high-functioning autism spectrum
disorder. Journal of Autism and Developmental Disorders, 48(12), 4155-4166. https://doi.org/10.1007/s10803-018-3661-3

Lenth, R., Singmann, H., Love, J., Buerkner, P., & Herve, M. (2020). emmeans: Estimated marginal means, aka least-squares means. In R package version 1.5.2-1.

Little, K., Riby, D. M., Janes, E., Clark, F., Fleck, R., & Rodgers, J. (2013). Heterogeneity of social approach behaviour in Williams syndrome: The role of response
inhibition. Research in Developmental Disabilities, 34(3), 959-967. https://doi.org/10.1016/j.ridd.2012.11.020

Long, J. S., & Ervin, L. H. (2000). Using heteroscedasticity consistent standard errors in the linear regression model. The American Statistician, 54(3), 217-224. https://
doi.org/10.1080/00031305.2000.10474549

Morris, C. A., Demsey, S. A., Leonard, C. O., Dilts, C., & Blackburn, B. L. (1988). Natural history of Williams syndrome: Physical characteristics. The Journal of
Pediatrics, 113(2), 318-326. https://doi.org/10.1016/50022-3476(88)80272-5

Neitzel, I., & Penke, M. (2021). Theory of Mind in children and adolescents with Down syndrome. Research in Developmental Disabilities, 113, Article 103945. https://
doi.org/10.1016/j.ridd.2021.103945

Platt, T., Ruch, W., & Proyer, R. T. (2010). A lifetime of fear of being laughed at. Zeitschrift Fiir Gerontologie Und Geriatrie, 43(1), 36—41. https://doi.org/10.1007/
s00391-009-0083-z

Platt, Tracey (2008). Emotional responses to ridicule and teasing: Should gelotophobes react differently. Humor - International Journal of Humor Research, 21(2).
https://doi.org/10.1515/HUMOR.2008.005

Platt, Tracey, Proyer, R. T., & Ruch, W. (2009). Gelotophobia and bullying: The assessment of the fear of being laughed at and its application among bullying victims.
Psychology Science Quarterly, 51(2), 135-147.

Platt, Tracey, Ruch, W., Hofmann, J., & Proyer, R. T. (2012). Extreme fear of being laughed at: components of gelotophobia. The Israeli Journal of Humor Research, 1
(1), 86-106. https://doi.org/10.5167/uzh-51808

Porter, M. A., Coltheart, M., & Langdon, R. (2007). The neuropsychological basis of hypersociability in Williams and Down syndrome. Neuropsychologia, 45(12),
2839-2849. https://doi.org/10.1016/j.neuropsychologia.2007.05.006

Proyer, R. T., Neukom, M., Platt, T., & Ruch, W. (2012). Assessing Gelotophobia, Gelotophilia, and Katagelasticism in Children: An Initial Study on How Six to Nine-
Year-Olds Deal with Laughter and Ridicule and How This Relates to Bullying and Victimization. Child Indicators Research, 5(2), 297-316. https://doi.org/
10.1007/512187-011-9127-1

Revelle, W. (2020). psych: Procedures for Personality and Psychological Research. Northwestern University.

Rodgers, J., Riby, D. M., Janes, E., Connolly, B., & McConachie, H. (2012). Anxiety and repetitive behaviours in autism spectrum disorders and williams syndrome: A
cross-syndrome comparison. Journal of Autism and Developmental Disorders, 42(2), 175-180. https://doi.org/10.1007/s10803-011-1225-x

Ruch, W. (2008). Psychology of humor. In V. Raskin (Ed.), The primer of humor research (pp. 17-100). Mouton de Gruyter.

Ruch, W., Altfreder, O., & Proyer, R. T. (2009a). How do gelotophobes interpret laughter in ambiguous situations? An experimental validation of the concept. Humor -
International Journal of Humor Research, 22(1-2). https://doi.org/10.1515/HUMR.2009.004

Ruch, W., Beermann, U., & Proyer, R. T. (2009b). Investigating the humor of gelotophobes: Does feeling ridiculous equal being humorless. Humor - International
Journal of Humor Research, 22(1-2). https://doi.org/10.1515/HUMR.2009.006

Ruch, W., Harzer, C., & Proyer, R. T. (2013). Beyond being timid, witty, and cynical: big five personality characteristics of gelotophobes, gelotophiles, and
katagelasticists. International Studies in Humour, 2(1), 24-42. https://doi.org/10.5167/uzh-81159

Ruch, W., Hofmann, J., & Platt, T. (2015). Individual differences in gelotophobia and responses to laughter-eliciting emotions. Personality and Individual Differences,
72, 117-121. https://doi.org/10.1016/j.paid.2014.08.034

Ruch, W., Hofmann, J., Platt, T., & Proyer, R. (2014). The state-of-the art in gelotophobia research: A review and some theoretical extensions. HUMOR, 27(1), 23-45.
https://doi.org/10.1515/humor-2013-004

11


https://doi.org/10.1002/1098-2779(2000)6:2<84::AID-MRDD2>3.0.CO;2-P
https://doi.org/10.1016/j.tics.2012.02.007
https://doi.org/10.1007/s10578-004-3619-x
https://doi.org/10.1007/s10578-004-3619-x
https://doi.org/10.1080/19315864.2016.1278289
https://doi.org/10.1016/j.ridd.2017.10.008
https://doi.org/10.1016/j.ridd.2017.10.008
https://doi.org/10.1016/j.rasd.2013.04.009
https://doi.org/10.1515/HUMR.2009.011
http://refhub.elsevier.com/S0891-4222(23)00091-4/sbref16
http://refhub.elsevier.com/S0891-4222(23)00091-4/sbref16
https://doi.org/10.1002/ajmg.c.31439
https://doi.org/10.1371/journal.pone.0188024
https://doi.org/10.1016/S0074-7750(07)35003-9
https://doi.org/10.1111/1460-6984.12060
https://doi.org/10.1016/j.conb.2012.12.006
https://doi.org/10.1016/j.conb.2012.12.006
https://doi.org/10.1023/A:1025853321118
https://doi.org/10.1002/lsm.22083
https://doi.org/10.1017/S0033291711002674
https://doi.org/10.1016/B978-032303506-4.10098-7
https://doi.org/10.1007/s10803-018-3661-3
https://doi.org/10.1016/j.ridd.2012.11.020
https://doi.org/10.1080/00031305.2000.10474549
https://doi.org/10.1080/00031305.2000.10474549
https://doi.org/10.1016/S0022-3476(88)80272-5
https://doi.org/10.1016/j.ridd.2021.103945
https://doi.org/10.1016/j.ridd.2021.103945
https://doi.org/10.1007/s00391-009-0083-z
https://doi.org/10.1007/s00391-009-0083-z
https://doi.org/10.1515/HUMOR.2008.005
http://refhub.elsevier.com/S0891-4222(23)00091-4/sbref33
http://refhub.elsevier.com/S0891-4222(23)00091-4/sbref33
https://doi.org/10.5167/uzh-51808
https://doi.org/10.1016/j.neuropsychologia.2007.05.006
https://doi.org/10.1007/s12187-011-9127-1
https://doi.org/10.1007/s12187-011-9127-1
https://doi.org/10.1007/s10803-011-1225-x
http://refhub.elsevier.com/S0891-4222(23)00091-4/sbref38
https://doi.org/10.1515/HUMR.2009.004
https://doi.org/10.1515/HUMR.2009.006
https://doi.org/10.5167/uzh-81159
https://doi.org/10.1016/j.paid.2014.08.034
https://doi.org/10.1515/humor-2013-004

N. Treichel et al. Research in Developmental Disabilities 137 (2023) 104513

Ruch, W., Kohler, G., & Van Thriel, C. (1996). Assessing the ,,humorous temperament*: Construction of the facet and standard trait forms of the State-Trait-
Cheerfulness-Inventory — STCI. Humor International Journal of Humor Research, 9(3-4), 303-339. https://doi.org/10.1515/humr.1996.9.3-4.303

Ruch, W., & Proyer, R. T. (2008). Who is gelotophobic? Assessment criteria for the fear of being laughed at. Swiss Journal of Psychology, 67(1), 19-27. https://doi.org/
10.1024/1421-0185.67.1.19

Samson, A. C. (2013). Humor(lessness) elucidated-Sense of humor in individuals with autism spectrum disorders: Review and introduction. Humor, 26(3), 393-409.
https://doi.org/10.1515/humor-2013-0027

Samson, A. C., Huber, O., & Gross, J. J. (2012). Emotion regulation in Asperger’s syndrome and high-functioning autism. Emotion, 12(4), 659-665. https://doi.org/
10.1037/a0027975

Samson, A. C., Huber, O., & Ruch, W. (2011). Teasing, ridiculing and the relation to the fear of being laughed at in individuals with Asperger’s syndrome. Journal of
Autism and Developmental Disorders, 41(4), 475-483. https://doi.org/10.1007/s10803-010-1071-2

Samson, A. C., Huber, O., & Ruch, W. (2013). Seven decades after Hans Asperger’s observations: A comprehensive study of humor in individuals with Autism
Spectrum Disorders. Humor, 26(3), 441-460. https://doi.org/10.1515/humor-2013-0026

Tager-Flusberg, H., & Sullivan, K. (2000). A componential view of theory of mind: Evidence from Williams syndrome. Cognition, 76(1), 59-90. https://doi.org/
10.1016/S0010-0277(00)00069-X

Titze, M. (2009). Gelotophobia: The fear of being laughed at. Humor - International Journal of Humor Research, 22(1-2). https://doi.org/10.1515/HUMR.2009.002

Torres-Marin, J., Proyer, R. T., Lopez-Benitez, R., Brauer, K., & Carretero-Dios, H. (2019). Beyond the big five as predictors of dispositions toward ridicule and being
laughed at: The <scp>HEXACO</scp> model and the dark triad. Scandinavian Journal of Psychology, 60(5), 473-483. https://doi.org/10.1111/sjop.12563

Treichel, N., Dukes, D., Barisnikov, K., & Samson, A. C. (2022). How cognitive, social, and emotional profiles impact humor appreciation: sense of humor in autism
spectrum disorder and Williams syndrome. HUMOR, 35(1), 113-133. https://doi.org/10.1515/humor-2021-0038

Tsai, M.-N., Wu, C.-L., Tseng, L.-P., An, C.-P., & Chen, H.-C. (2018). Extraversion is a mediator of gelotophobia: A study of autism spectrum disorder and the big five.
Frontiers in Psychology, 9. https://doi.org/10.3389/fpsyg.2018.00150

Watson, D., Clark, L. A., & Tellegen, A. (1988). Development and validation of brief measures of positive and negative affect: the PANAS scales. Journal of Personality
and Social Psychology, 54(6), 1063-1070. https://doi.org/10.1037/0022-3514.54.6.1063

Wei, T., & Simko, V. (2017). corrplot: Visualization of a Correlation Matrix. R package version 0.84.

Weiss, E. M., Schulter, G., Freudenthaler, H. H., Hofer, E., Pichler, N., & Papousek, I. (2012). Potential markers of aggressive behavior: The fear of other persons’
laughter and its overlaps with mental disorders. PLoS One, 7(5), Article e38088. https://doi.org/10.1371/journal.pone.0038088

Wu, C.-L., An, C.-P., Tseng, L.-P., Chen, H.-C., Chan, Y.-C., Cho, S.-L., & Tsai, M.-L. (2015). Fear of being laughed at with relation to parent attachment in individuals
with autism. Research in Autism Spectrum Disorders, 10, 116-123. https://doi.org/10.1016/j.rasd.2014.11.004

Zeileis, A., & Hothorn, T. (2002). Diagnostic checking in regression relationships. R News, 2(3), 7-10.

12


https://doi.org/10.1515/humr.1996.9.3-4.303
https://doi.org/10.1024/1421-0185.67.1.19
https://doi.org/10.1024/1421-0185.67.1.19
https://doi.org/10.1515/humor-2013-0027
https://doi.org/10.1037/a0027975
https://doi.org/10.1037/a0027975
https://doi.org/10.1007/s10803-010-1071-2
https://doi.org/10.1515/humor-2013-0026
https://doi.org/10.1016/S0010-0277(00)00069-X
https://doi.org/10.1016/S0010-0277(00)00069-X
https://doi.org/10.1515/HUMR.2009.002
https://doi.org/10.1111/sjop.12563
https://doi.org/10.1515/humor-2021-0038
https://doi.org/10.3389/fpsyg.2018.00150
https://doi.org/10.1037/0022-3514.54.6.1063
https://doi.org/10.1371/journal.pone.0038088
https://doi.org/10.1016/j.rasd.2014.11.004
http://refhub.elsevier.com/S0891-4222(23)00091-4/sbref58

	“Not in the mood”: The fear of being laughed at is better predicted by humor temperament traits than diagnosis in neurodeve ...
	1 Introduction
	2 Methods
	2.1 Participants
	2.2 Procedure
	2.3 Instruments
	2.3.1 Gelotophobia
	2.3.2 Social impairments
	2.3.3 Affective predisposition
	2.3.4 Humor temperament

	2.4 Data analysis
	2.4.1 Reliability analysis
	2.4.2 Descriptive statistics
	2.4.3 Multiple linear regression
	2.4.4 Software


	3 Results
	3.1 Reliability analysis
	3.2 Descriptive statistics
	3.3 Multiple linear regression

	4 Discussion
	4.1 Limitations and future studies

	5 Conclusion
	What this paper adds?
	Data Availability
	Acknowledgements
	Appendix A Supporting information
	References


