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exceptional intelligence may come at a cost. Individuals at the upmost end of the intelligence distribution are reported to be
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accounts, neither asthma, allergies, nor autoimmune diseases were elevated. We show that this subsample of intellectually gifted
persons faces specific health challenges compared to the general population. The reasons for this remain speculative, as we find
little evidence for previously proposed immunological explanations. However, it is possible that the effects are caused by sample
selectiveness (i.e., membership in a high-IQ society) rather than high IQ itself.
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Abstract 

Higher intelligence has been associated with improved health and longevity. However, recent 
findings have claimed that exceptional intelligence may come at a cost. Individuals at the 
upmost end of the intelligence distribution are reported to be disproportionately afflicted by a 
set of stress-related physical and mental health conditions: so-called overexcitabilities. Few 
accounts have investigated this issue and no studies are available for non-US samples yet. 
Here, we aimed to replicate and extend previous work by examining hitherto unaddressed 
overexcitabilities in a European high-IQ sample. We carried out a preregistered survey among 
members of MENSA, the world’s largest high-IQ society. In total, 615 (307 male) members 
from Austria, Germany, Hungary, Switzerland, and the United Kingdom participated. 
Compared to the general population, our sample exhibited considerably elevated prevalences 
in autism spectrum disorders (risk ratio/RR = 2.25), chronic fatigue syndrome (RR = 5.69), 
depression (RR = 4.38), generalized anxiety (RR = 3.82), and irritable bowel syndrome (RR = 
3.76). Contrary to previous accounts, neither asthma, allergies, nor autoimmune diseases were 
elevated. We show that this subsample of intellectually gifted persons faces specific health 
challenges compared to the general population. The reasons for this remain speculative, as we 
find little evidence for previously proposed immunological explanations. However, it is 
possible that the effects are caused by sample selectiveness (i.e., membership in a high-IQ 
society) rather than high IQ itself. 

1. Introduction 

Intelligence, often used interchangeably with “cognitive” or “intellectual ability”, is a broad 
capacity that enables us to understand our surroundings, solve problems, predict, plan, and 
reason (e.g., Hunt, 2011). High intelligence is usually considered a beneficial trait because it 
facilitates educational (Becker et al., 2019) and professional success (Kuncel et al., 2014), and 
correlates with attractiveness to potential romantic partners (Prokosch et al., 2009) as well as Deleted: , Coss, Scheib, & Blozis,
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career earnings (Furnham & Cheng, 2013). Persons of high intelligence are often described 
using the term intellectually gifted. While virtually all definitions of intellectual giftedness 
agree upon exceptional cognitive ability as a central component, there is no consensus which, 
if any, additional factors should be considered (Carman, 2013). Some concepts regard 
creativity (e.g., Renzulli, 1986) or achievement motivation (e.g., Tannenbaum, 2003) as 
integral parts of giftedness, while others emphasize well-being and the fulfilment of one’s 
potential (e.g., Drigas et al., 2017).  

Cognitive ability has been found to be associated with health and longevity, with more 
intelligent individuals exhibiting more favorable physical and mental health as well as longer 
lifespans, even when socioeconomic and educational variables are held constant (Deary et al., 
2021; Fries & Pietschnig, 2022). Contrasting accounts suggest that high intelligence comes at 
a significant cost: intellectually gifted individuals are claimed to exhibit higher rates of 
interpersonal maladjustment (Matta et al., 2019) and poorer emotional competence (Guénolé 
et al., 2013) compared to non-gifted individuals (but see also Martin et al., 2010; Zeidner & 
Shani-Zinovich, 2011).  

This line of research is commonly summarized under the term disharmony hypothesis of 
giftedness, highlighting the less desirable associations of exceptional intellectual capability. 
The emphasis of the alleged negative aspects of giftedness also informs the so-called “mad 
genius” stereotype which is common among education professionals (Baudson & Preckel, 
2016) as well as the general population (Baudson, 2016).  

Recently, evidence has emerged suggesting that the relationship between intelligence and 
health – which has typically been described as linear across the entire intelligence spectrum 
(e.g., Brown et al., 2021; Wraw et al., 2015) – might in fact be curvilinear. In a community 
survey among members of the US-based chapter of MENSA, probably the world’s largest 
international association of intellectually gifted persons with more than 145,000 members 
(MENSA International, 2022), Karpinski et al. (2018) found substantially elevated levels of 
asthma, allergies, attention deficit disorders (ADD/ADHD), autism spectrum disorders 
(ASD), autoimmune diseases, depression, and anxiety disorders compared to the general 
population. The authors proposed that a psychoneuroimmunological mechanism may be 
responsible for the observed higher prevalences. Following their rationale, highly intelligent 
persons are physically and mentally “overexcitable” — i.e., they tend towards higher 
awareness for and reactivity to their surroundings. This supposedly puts the sympathetic 
nervous system in a state of permanent activation, which, in turn, can cause the immune 
system to respond in dysfunctional ways. Suggested physiological outcomes of this 
theoretical pathway are autoimmune diseases and allergies (Karpinski et al., 2018). Autism 
spectrum disorders are also suspected to be a possible consequence of chronic 
neuroinflammatory responses by the immune system (Theoharides et al., 2013). From a 
mental health perspective, the over-reactivity to internal and external stimuli may predispose 
affected individuals to ruminate and worry, thus leading to mood (e.g., depression or bipolar 
disorder), anxiety, and attention deficit disorders (ADD/ADHD; Karpinski et al., 2018).  

Because “overexcitability” is a term with varying definitions, it is critical to briefly elaborate 
on the concept. It was coined by the Polish psychologist Kazmierz Dąbrowski in his Theory 
of Positive Disintegration. Based on his observations in gifted persons, he posited that 
intellectual giftedness comes with increased physical and psychological excitability which 
enhances the experience intensity of inner tensions and conflicts (Dąbrowski, 1966). Based on 
his theory, a five-factor model of overexcitability was later conceptualized. It is composed of 
psychomotor, sensual, imaginational, intellectual, and emotional overexcitabilities (Falk et al., 
1999). Psychomotor overexcitability represents a person’s inclination for physical movement. 
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Sensual overexcitability represents a person’s disposition to perceive the world through their 
senses, like touch or vision. Intellectual overexcitability represents a person’s affinity for 
gaining new knowledge through various ways. Imaginational overexcitability represents a 
person’s disposition to immerse themselves in fantasies or stories. Emotional overexcitability 
represents a person’s level of emotional experience and expression (Bouchet & Falk, 2001). 
Karpinski et al. (2018) depart from Dąbrowski’s concept as the latter does not indicate 
physical or mental illness. Therefore, the overexcitability concept of Karpinski et al. (2018) 
can be interpreted as an attempt to extend Dąbrowski’s notion of overexcitability to the area 
of physical and mental health. The original overexcitability construct has been criticized for 
lacking empirical support and not containing incremental information beyond personality 
constructs such as the Five Factor Model (Limont et al., 2014; Vuyk et al., 2016a; Vuyk et al., 
2016b). 

Here, we intended to replicate and extend the findings of Karpinski et al. (2018) in a 
European sample with the broader goals to investigate the patterns of physical and mental 
health in intellectually gifted individuals and to determine whether overexcitability is a useful 
construct in scientific practice. We hypothesized elevated rates of ADD/ADHD, autism 
spectrum disorder, asthma, allergies, autoimmune disorders, depression, generalized anxiety 
disorders and additional conditions that have exhibited etiological associations to 
psychoneuroimmunology (e.g., Haroon et al., 2012; Irwin, 2015; Moraes et al., 2018). 

We suspected that the way in which individuals cope with emotionally challenging situations 
may be an important factor in the proposed psychoneuroimmunological mechanism. Previous 
research has shown that a head-on approach to dealing with emotional stress is more 
conducive to mental health as opposed to an avoidant approach (Seiffge-Krenke & 
Klessinger, 2000). Consequently, we hypothesized that persons that exhibit more problem-
focused coping styles exhibit less physical and mental health conditions than people 
exhibiting an avoidant coping style. In other words, coping style could moderate the 
relationship between intellectual giftedness and susceptibility to overexcitabilities. 

Confirmatory analyses for this study were preregistered before data collection 
(https://doi.org/10.17605/OSF.IO/5U6NM). In additional exploratory analyses, we intended 
to investigate how personality interacts with the relationship between health and intellectual 
giftedness to determine if the concept of overexcitability can provide additional insights that 
are not captured by the more established concept of personality. We also aimed to examine 
the conceptual links between Dąbrowski’s overexcitability construct and the more pathology-
centered interpretation proposed by Karpinski et al. (2018). 

2. Methods 

2.1 Design and Sample 

The current study was an observational single-group survey. It was conceptualized as a 
preregistered replication and extension of Karpinski et al. (2018) and was preregistered prior 
to data collection (https://doi.org/10.17605/OSF.IO/5U6NM). 

Following Karpinski et al.'s (2018) approach, we surveyed members of MENSA, an 
international society exclusive for individuals scoring in the top two percent of the general 
population on a test of intelligence (MENSA International, 2020). We invited all members 
aged 18 years and above from the chapters in Austria, Germany, Hungary, Switzerland, and 
the United Kingdom via mailing lists and Facebook groups.  
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In sum, 617 participants (308 women) completed the survey. Descriptive information on 
participant demographics is summarized in Tables 1 and 2.  

2.2 Measures 

Data for the current study were collected through an online survey comprising assessments of 
socio-demographic data, a physical and mental health section as well as personality and 
coping questionnaires. The questionnaire took about 45 to 60 minutes to complete.  

In the physical and mental health section, participants were given a list of physical and mental 
health conditions. For each of these conditions, we asked participants whether they were 
currently diagnosed with the respective condition or whether they suspected to be suffering 
from it. Subsequently, diagnosed and the combination of diagnosed and suspected conditions 
were analyzed as separate categories. This questionnaire extended the original questionnaire 
used by Karpinski et al. (2018), which we obtained via personal communication with the 
authors (R. Karpinski, personal communication, September 4, 2020). It was extended by 26 
additional physical and mental health conditions to the 13 conditions contained in the 
published report by Karpinski et al. (2018), resulting in a total of 39 conditions. For a full list 
and detailed comparison with the original study, see Table 3. For the added conditions, 
psychoneuroendocrinological or stress-related mechanisms have been proposed (e.g., Haroon 
et al., 2012; Irwin, 2015; Moraes et al., 2018) and consequently, following the rationale 
suggested by Karpinski et al. (2018), were expected to exhibit elevated rates in the current 
sample.  

In addition, participants were asked to recall the percentile they achieved in their MENSA 
admission test relative to the general population and to assign themselves to either the top 2, 
corresponding to an IQ test score over 130, or top 1 percent category, corresponding to an IQ 
test score over 135. If participants were unable to recall the test result, they were asked to 
respond, “I do not recall”. Table 2 contains frequencies on the MENSA IQ test results.  

The Brief-COPE inventory (Carver, 1997), a 28-item questionnaire inquiring about ways in 
which participants cope with various situations, was applied to assess the coping strategies 
employed by participants. Respondents were asked to estimate how often they engaged in a 
specific behavior in the past using a four-point Likert scale. Following the author’s 
instructions, sum scores for problem-focused coping (eight items), emotion-focused coping 
(12 items), and avoidant coping (eight items) were computed (Carver, 1997). Problem-
focused coping can be considered an adaptive coping strategy, while emotion-focused and 
avoidant coping can be considered maladaptive (Carver, 1997). Factors exhibited modest to 
adequate internal consistency, with Cronbach’s α = .61 (Avoidant coping), α = .71 (Emotion-
focused coping), and α = .80 (Problem-focused coping). Furthermore, scores for individual 
coping strategies were computed by averaging the two items pertaining to each subscale. 

The Overexcitability Questionnaire II (OEQ-II; Falk et al., 1999) is a 50-item inventory 
assessing psychomotor, sensual, imaginational, intellectual, and emotional overexcitabilities. 
Respondents rate their agreement with a statement on a five-point Likert scale ranging from 
“not at all like me” to “very much like me”. From individual items, five factor scores are 
computed, Psychomotor, Sensual, Imaginational, Intellectual, and Emotional overexcitability. 
The factors exhibited adequate internal consistency, with Cronbach’s α ranging from .84 to 
.89. 

The HEXACO-60 (Ashton & Lee, 2009) measures the personality factors honesty-humility, 
emotionality, extraversion, agreeableness, conscientiousness, and openness to experience via 
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60 items (10 per subscale). Respondents rate their agreement with a statement on a five-point 
Likert scale. Each factor is subdivided into 4 facets. The factors exhibited modest to adequate 
internal consistency, with Cronbach’s α ranging from .67 to .82. 

The questionnaire for the current study was available in the respective languages of the 
participating MENSA chapters, English, German, and Hungarian. While pre-existing 
translations were available for the HEXACO personality questionnaire and the Brief-COPE, 
this was neither the case for the OEQ-II nor for the part we adapted from Karpinski et al. 
(2018). All sections for which no translations were available in the literature were translated 
from English into German and Hungarian by the authors. 

2.3 Data analysis 

Following Karpinski et al.'s (2018) approach, we compared physical and mental health 
conditions prevalences in the current sample with prevalences in the general population. 
These reference values were taken from the scientific literature for each condition. Studies 
were selected based on largest available sample size, given that the geographical region where 
the respective studies were conducted matched at least one of the participating chapters’ 
countries. Table 3 shows a full list of all conditions and sources of reference data.  

For each condition, we performed two comparisons. First, we examined whether rates of 
clinically diagnosed conditions were elevated compared to the general population. Second, we 
examined whether rates of diagnosed and suspected conditions combined (henceforth: 
"combined") were elevated.  

Statistical comparisons of the sample versus population prevalences were carried out using 
one-tailed binomial tests. For each comparison we calculated risk ratios to allow assessments 
of effect size.  

For comparisons of the number of conditions between the two IQ levels (i.e., top 1 percent vs. 
top 2 percent) assessed in the questionnaire, we used two-tailed, two-sample Wilcoxon tests. 

Correlations and partial correlations were computed using the Spearman method because not 
all variables were measured on an interval scale. 

The over-reliance on p-values in the interpretation of statistical analyses is well-known to 
frequently produce false-positive results (Simmons et al., 2011). However, adjustments that 
are intended to counteract type-I error inflation are plagued by serious methodological 
concerns (e.g., Nakagawa, 2004; Perneger, 1998). Thus, in the present study, we chose to use 
p-values only as a non-triviality threshold. To determine whether effects were meaningful, we 
used effect sizes. As a threshold for non-triviality, we adopted a p-value of .01. As 
benchmarks for effect size, we followed the recommendations by Cohen (1988). As 
benchmarks for Cronbach’s α, we referred to the remarks by Nunnally and Bernstein (1994). 

For all analyses, R 4.1.0 was utilized (R Core Team, 2021). Figures were created using the R 
package ggplot2 (Wickham, 2016). 

The datasets generated and/or analysed during the current study are not publicly available due 
to data protection considerations, but are available in truncated form from the corresponding 
author on reasonable request. 

This study was carried out in accordance with the principles laid out in the Declaration of 
Helsinki (World Medical Association, 2013). The research design was strictly observational, 
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no interventions were performed, and no risks were involved for participants. Informed 
consent was gathered from all participants involved in this study. In accordance with national 
law and with the ethical guidelines of the authors’ research institutions, ethical approval was 
not required for this study (§ 30 Universitätsgesetz, 2002; University of Vienna, 2017). 

3. Results 

In our sample, we found elevated rates of various physical and mental health conditions; see 
Figure 1 for a bar chart of selected sample and population prevalences, and Table 4 for 
detailed results for sample-population comparisons. For each condition, participants were 
asked whether a clinician had diagnosed them or whether they suspected to suffer from it, in 
the absence of a clinical diagnosis. In diagnosed conditions, we found significantly elevated 
rates compared to general population prevalences among 7 out of 39 categories: amyotrophic 
lateral sclerosis (ALS), Asperger’s syndrome, autism, cancer, chronic fatigue syndrome, 
depression, generalized anxiety, and irritable bowel syndrome. In combined conditions, 
prevalences were considerably higher for most conditions and we found significantly elevated 
rates in 20 out of 39 conditions.  

Participants that scored within the top 1 percent of the intelligence distribution did not differ 
from participants that scored within the top 2 percent regarding the number of diagnosed (W = 
20818, p = .27, d = 0.11) or combined conditions (W = 19146, p = .67, d = 0.06).  

The number of diagnosed conditions correlated modestly but significantly with a range of 
coping strategies; Figure 2 shows a correlation heatmap for bivariate Spearman correlations of 
the number of reported conditions and coping strategies assessed using the Brief-COPE. 
Among the factor scores, avoidant coping exhibited the highest correlations with the number 
of reported conditions (r = .21, p < .01), followed by emotion-focused (r = .15, p < .01), and 
problem-focused coping (r = .13, p < .01). This pattern emerged analogously, but more 
pronouncedly, for correlations with combined conditions (avoidant coping r = .28, p < .01; 
emotion-focused coping r = .25, p < .01; problem-focused coping r = .09, p = .03). 

In explorative analyses, we investigated the relations of physical and mental health with 
personality; see Figure 3 for a correlation heatmap of associations between HEXACO 
personality factors and self-reported physical and mental health conditions. The number of 
diagnosed conditions correlated moderately but significantly with the HEXACO factors 
Extraversion (r = -.22, p < .01) and Agreeableness (r = -.12, p < .01), indicating that lower 
values in these personality factors were associated with a higher number of diagnosed 
conditions. Conversely, higher Emotionality was associated with a higher number of 
diagnosed conditions (r = .22, p < .01). For combined conditions, even stronger effects in 
identical directions were observed.  

To investigate the proposed link between rumination and worry (Karpinski et al., 2018), we 
examined correlations with the HEXACO factor Emotionality on a facet level. For the 
number of diagnosed conditions, the strongest effect sizes were found in Anxiety (r = .23, p < 
.01), followed by Dependence (r = .13, p < .01), Fearfulness (r = .13., p < .01) and 
Sentimentality (r = .13, p < .01). This correlation was notably larger for the number of 
combined conditions (r = .37, p < .01), indicating a higher number of combined conditions for 
more anxious individuals. 

The overexcitability concept adopted in the current study as well as by Karpinski et al. (2018) 
departed from Dąbrowski’s notion of overexcitability. One of our objectives was to 
investigate how these two interpretations of overexcitability are linked. To this end, we 
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examined associations of the OEQ-II, which is based on Dąbrowski’s theory, with the number 
of reported physical and mental health conditions (see Figure 4 for a correlation heatmap of 
bivariate associations of OEQ-II scores and the number of reported conditions). OEQ-II mean 
score exhibited a small correlation with the number of diagnosed conditions (r = .15, p < .01) 
and a slightly stronger one with combined conditions (r = .24, p < .01).  

Among OEQ-II factor scores, emotional overexcitabilities showed the strongest correlations 
with the number of diagnosed conditions (r = .23, p < .01) as well as with the number of 
combined conditions (r = .32, p < .01). 

4. Discussion 

In this sample of intellectually gifted members of MENSA, we found elevated rates of 
diagnosed Asperger’s syndrome, autism, cancer, chronic fatigue syndrome, depression, 
generalized anxiety, and irritable bowel syndrome compared to the general population. This 
indicates a pattern of mental health challenges that appears to be specifically prevalent in this 
particular group of intellectually gifted individuals.  

In terms of effect sizes, Asperger’s syndrome exhibited the largest effect among diagnosed 
conditions in this study (RR = 98.55). Not considered a clinical disorder by itself, Asperger’s 
syndrome is a condition that shares some aspects with autism but does not entail the more 
dysfunctional features such as a delay in cognitive development (Tarazi et al., 2015).  

General autism also exhibited considerably elevated rates. In total, more than 5 percent of the 
MENSA sample reported an Asperger’s or autism diagnosis. ASDs have been described as 
conditions of high intelligence coupled with low emotional and social competence (Alvares et 
al., 2020). Here, we also observed an elevated prevalence of autism in a sample of gifted 
individuals. However, the average IQ among autism spectrum disorders is below the general 
population’s IQ. Researchers have explained this discrepancy by demonstrating that autism 
often comes with imbalanced components of intelligence, some being highly developed while 
others are functioning poorly (Crespi, 2016). Here, we sampled exclusively in the upmost 
percentiles of the intelligence distribution and only captured the high-IQ proportion of the 
population of individuals with autism spectrum disorders. The prevalence of ASDs in the 
intellectually gifted is still a subject of scholarly debate. Recent evidence indicates a positive 
genetic correlation between ASD and cognitive ability (Clark et al., 2016) while other studies 
find a negative association (e.g., Van Eeghen et al., 2013). Our results tend to favor the 
former conclusion, but more work is needed to shed light on the explanatory mechanisms 
behind the association. Of note, the diagnostic category “Asperger’s syndrome” has been 
criticized for its lack of distinctness from general autism (Ghaziuddin, 2010). It has been 
replaced by the term “autism spectrum disorders” in the latest iterations of both the 
Diagnostic and Statistical Manual of Mental Disorders (DSM-V; e.g., Volkmar et al., 2021) 
and the International Classification of Diseases and Related Health Problems (ICD-11; e.g., 
Reed et al., 2019). Here, we chose to include Asperger’s syndrome nonetheless because it had 
been referenced in the original study which we aimed to replicate (Karpinski et al., 2018).  

In the current sample, cancer rates were somewhat elevated. High intelligence is well 
established as a predictor of favorable health, which is also reflected by low rates of risk-
behavior related types of cancer (Deary et al., 2021). In this study, 19 persons reported a 
cancer diagnosis (3.09 percent) which led to a RR of 3.07. We did not differentiate between 
specific forms of cancer. Karpinski et al. (2018) proposed that intellectually gifted individuals 
are at a higher risk of physical and mental illness due to a heightened state of awareness and 
alertness resulting in chronic stress. Subsequently, a series of immunological events is 
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triggered that causes various physical and mental health conditions (Karpinski et al., 2018). 
Recent evidence indicates that autoimmunity is a relevant factor in the genesis of tumors (Li 
& Chen, 2021). However, the present sample prevalence of autoimmune diseases was only 
slightly and not statistically significantly elevated which contradicts a 
psychoneuroimmunological explanation for the elevated cancer prevalence. 

One single case of ALS was reported in our sample. This was sufficient to yield a risk ratio 
greater than 18 because the population prevalence is remarkably low (0.01 percent).  

Chronic fatigue syndrome is a condition that causes chronic exhaustion without a detectable 
underlying physical explanation (Bansal et al., 2012). Exposure to constant stress has been 
proposed as a contributing factor in its etiology (Holgate et al., 2011). Levels of generalized 
anxiety and depression were also significantly elevated in this sample, which might indicate 
that intellectually gifted individuals are indeed more susceptible to stressors and therefore 
more vulnerable for stress-related conditions, such as chronic fatigue syndrome. Further 
support for a stress-related mechanism is provided by an elevated sample prevalence of 
irritable bowel syndrome which is closely coupled to stressful life events (Chey et al., 2015). 

Following Dąbrowski’s theory of positive disintegration, intellectual giftedness comes with a 
higher susceptibility to external stimuli which can subsequently elicit increased rumination 
and worry (Dąbrowski, 1966). Depression can be the psychopathological outcome of 
rumination (Marchetti et al., 2012), and we observed a substantially elevated prevalence in the 
current sample, which is in line with both Karpinski et al.’s (2018) as well as Dąbrowski’s 
concept of overexcitability. 

Contrary to Karpinski et al.’s (2018) findings, we encountered neither elevated rates of 
diagnosed allergies, asthma, nor autoimmune diseases. The authors suggested that allergies, 
autoimmune diseases, and ASDs are the results of a chain of immunological events that are 
triggered by rumination and worry to which intellectually gifted individuals are particularly 
prone. However, our results do not replicate these findings, because only a limited number of 
the expected prevalences were elevated in the present sample. The proposed 
psychoneuroimmunological mechanism cannot be held solely responsible for these 
conditions. 

4.1 Diagnosed vs. suspected conditions 

Following the method of Karpinski and colleagues (2018), we included a combined 
conditions category, because they suggested that many conditions may go unnoticed due to 
individuals never getting properly diagnosed. When we combined diagnosed and suspected 
conditions, rates increased considerably across all conditions, with Asperger’s syndrome 
showing an exceptionally elevated risk (RR = 399.11). An analogous pattern was observed by 
Karpinski et al. (2018), albeit less pronounced in the case of Asperger’s.  

However, the combined category must be interpreted with caution. None of the studies that 
Karpinski et al. (2018) used as reference points for their comparisons—and none of the 
studies that we used—included suspected conditions in their prevalence estimates. Moreover, 
the absence of population reference values for the combined category impedes its 
interpretation. Nonetheless, we decided to include suspected conditions to allow meaningful 
comparisons with reported values of Karpinski and colleagues (2018).  

Although self-reports of suspected conditions may be considered proxies for the true 
prevalence, which in turn may be underestimated due to undiagnosed cases, we suggest that 
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health anxiety (HA) could influence response behavior in suspected conditions. HA, 
sometimes referred to as hypochondria, predisposes individuals to interpret physical 
sensations or minor bodily changes as signs of a disease (Asmundson et al., 2010). Thus, a 
person afflicted by HA is likely to report higher levels of suspected conditions, and therefore 
the combined category may be reflective of this. Research suggests that the prevalence of HA 
in clinical practice may be as high as 20 percent of patients (Tyrer et al., 2011).  

HA has also been found to substantially correlate with generalized anxiety and depression 
(e.g., Singh & Brown, 2014). Here, we found that the HEXACO personality factor 
Emotionality — which includes anxiousness — correlated more substantially with combined 
conditions, compared to its correlation with diagnosed conditions only. This was especially 
evident on facet level. Anxiety exhibited a substantially larger correlation with combined 
conditions compared to diagnosed conditions only (r = .37 vs. r = .23). This could also 
explain why correlations with certain strategies for coping with emotionally stressful 
situations are larger for combined conditions compared to diagnosed conditions. Individuals 
suffering from HA are more likely to report more suspected health conditions. These 
individuals could also be more likely to be afflicted by anxiety and depression which in turn 
correlate more substantially with avoidant and emotion-focused coping (e.g., self-blame or 
self-distraction), but less substantially with problem-focused coping (Seiffge-Krenke & 
Klessinger, 2000). However, a causal direction of this effect cannot be established in the 
current correlational design.  

There is little research on the prevalence of HA in intellectually gifted individuals. Given the 
ruminative tendencies exhibited by many gifted persons (Du Pont et al., 2020), elevated rates 
of HA seem plausible. However, empirical studies are needed to support this hypothesis.  

4.2 Is Overexcitability a useful concept? 

In this study, our secondary goal was to identify the degree to which the overexcitability 
concept of Karpinski et al. (2018) overlaps with the original meaning of the term introduced 
by Dąbrowksi (1966). On a larger scale, we intended to establish whether this novel 
categorization of physical and mental health conditions is a useful addition to the scientific 
field. We correlated the number of reported health conditions with OEQ-II mean and factor 
scores. The number of diagnosed conditions was only moderately associated with the OEQ-II 
mean score. On the factor scores level, diagnosed conditions exhibited modest correlations 
with emotional overexcitabilities. Similar to coping behavior, correlations were higher when 
the number of combined conditions was used in analyses. We suggest that HA also 
contributed to the higher correlations for the combined conditions category. 

Our results suggest that Karpinski et al.’s overexcitabilities concept is only moderately 
associated with Dąbrowski’s theory of positive disintegration. The HEXACO, a larger-scale 
model of personality, appeared to be better suited to explain the associations. Based on these 
findings, we suggest that “overexcitabilities” might not be a suitable term for the phenomenon 
discussed here. In all, the modified overexcitabilities concept is considerably removed from 
the original construct (Dąbrowksi, 1966) which has also been criticized in terms of construct 
proliferation. Investigations of overexcitability as interpreted within the Theory of Positive 
Disintegration have concluded that it has hardly any incremental explanatory value beyond 
personality in characterizing gifted individuals (e.g., Vuyk et al., 2016a; Vuyk et al., 2016b). 

4.3 Limitations 
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First and foremost, the study sample was recruited from members of various chapters of the 
MENSA society, the world’s largest association of intellectually gifted individuals. While 
sampling in this group has its advantages, such as a professionally performed assessment of 
participants’ cognitive abilities, participant self-selection is an obstacle towards 
generalizability. Membership in MENSA is unlikely to be equally attractive to all 
intellectually gifted individuals. Moreover, many gifted persons never seek admission into a 
high-intelligence society. Therefore, MENSA itself is unlikely to be representative of the 
entirety of the gifted population, thus strongly limiting the generalizability of the results. 
However, there is very little evidence on the characteristics of MENSA members, and apart 
from the study we attempted to replicate (Karpinski et al., 2018), none of the existing studies 
are recent (e.g., Taft, 1971). Thus, more work is needed to understand in which respects 
members of MENSA differ from the rest of society.  

Second, a general problem of online surveys, amongst others, pertains to potential socially 
desirable responding, lacking attention, or uncertainty whether the intended recipient 
themselves or rather somebody else responded to the survey. 

Generally, it proved challenging to find appropriate population prevalence estimates for many 
health conditions. First, diagnostic criteria are not always consistent across studies, leading to 
varying results. For some conditions, multiple definitions exist, which are at times in 
contradiction with one another. Thus, prevalence estimates have an inherent margin of error 
due to varying diagnostic procedures, definitions, and study methodologies. Here, we chose to 
select the largest available study for each condition that matched the construct definition as 
well as the geographical region of our participants. Using this approach, we were able to 
carefully survey studies and exclude inappropriate prevalence estimates. Nevertheless, in 
some cases uncertainty prevails. Asperger’s is notoriously elusive and difficult to distinguish 
from high-functioning autism (Planche & Lemonnier, 2012). This makes it challenging to 
establish a robust estimation of the population prevalence, and few studies have attempted 
this. Thus, the population prevalence of 0.03 percent to which our sample prevalences were 
compared may be an imprecise estimation of the true population prevalence. 

4.4 Future directions 

As the current study is a replication attempt, we reproduced the methodology of the original 
study as closely as possible. However, an alternative approach to handle the problem of 
inconsistent prevalences is to carry out a case-control study. Each gifted participant is 
assigned a control from the general population that is matched in geographical region, age, 
sex, and sociodemographic characteristics. Both gifted and control are asked to take the same 
questionnaire. We recommend that future research be carried out using such an approach as a 
complimentary method.  

Here, we adopted a purely intelligence-based definition of giftedness. We suggest that future 
studies consider broader giftedness concepts to investigate how potential health effects map 
onto different components of giftedness, such as achievement motivation (Tannenbaum, 
2003), creativity (Renzulli, 1986), or well-being (e.g., Drigas et al., 2017). 

4.5 Conclusion 

Here, we demonstrate that intellectually gifted individuals, sampled from a high-IQ society 
that requires an IQ score above 130 for membership, face specific health challenges. 
However, our results indicate that the nature of these challenges seems to be rooted in mental 
rather than physical health, although potential effects of sample selectiveness must be 
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considered and need further investigation. In addition, we suggest that these challenges should 
not be summarized using the term “overexcitabilities” because they are only minimally 
related on a conceptual and empirical basis. 

References 

Adam, Y., Meinlschmidt, G., Gloster, A. T., & Lieb, R. (2012). Obsessive–compulsive 
disorder in the community: 12-month prevalence, comorbidity and impairment. Social 
Psychiatry and Psychiatric Epidemiology, 47(3), 339–349. https://doi.org/10.1007/s00127-
010-0337-5 

Alonso, J., Angermeyer, M. C., Bernert, S., Bruffaerts, R., Brugha, T. S., Bryson, H., de 
Girolamo, G., Graaf, R., Demyttenaere, K., Gasquet, I., Haro, J. M., Katz, S. J., Kessler, R. 
C., Kovess, V., Lépine, J. P., Ormel, J., Polidori, G., Russo, L. J., Vilagut, G., Almansa, J., … 
ESEMeD/MHEDEA 2000 Investigators, European Study of the Epidemiology of Mental 
Disorders (ESEMeD) Project (2004). Prevalence of mental disorders in Europe: Results from 
the European Study of the Epidemiology of Mental Disorders (ESEMeD) project. Acta 
Psychiatrica Scandinavica. Supplementum, (420), 21–27. https://doi.org/10.1111/j.1600-
0047.2004.00327.x 

Alvares, G. A., Bebbington, K., Cleary, D., Evans, K., Glasson, E. J., Maybery, M. T., Pillar, 
S., Uljarević, M., Varcin, K., Wray, J., & Whitehouse, A. J. (2020). The misnomer of ‘high 
functioning autism’: Intelligence is an imprecise predictor of functional abilities at diagnosis. 
Autism, 24(1), 221–232. https://doi.org/10.1177/1362361319852831 

Ashton, M. C., & Lee, K. (2009). The HEXACO-60: A short measure of the major 
dimensions of personality. Journal of Personality Assessment, 91, 340–345. 
https://doi.org/10.1080/00223890902935878 

Asmundson, G. J., Abramowitz, J. S., Richter, A. A., & Whedon, M. (2010). Health anxiety: 
Current perspectives and future directions. Current Psychiatry Reports, 12(4), 306–312. 
https://doi.org/10.1007/s11920-010-0123-9 

Bacigalupo, I., Mayer, F., Lacorte, E., Di Pucchio, A., Marzolini, F., Canevelli, M., Di 
Fiandra, T., & Vanacore, N. (2018). A systematic review and meta-analysis on the prevalence 
of dementia in Europe: Estimates from the highest-quality studies adopting the DSM IV 
diagnostic criteria. Journal of Alzheimer's Disease, 66, 1471-1481. 
https://doi.org/10.3233/JAD-180416  

Bansal, A. S., Bradley, A. S., Bishop, K. N., Kiani-Alikhan, S., & Ford, B. (2012). Chronic 
fatigue syndrome, the immune system and viral infection. Brain, Behavior, and 
Immunity, 26(1), 24–31. https://doi.org/10.1016/j.bbi.2011.06.016 

Baron-Cohen, S., Scott, F. J., Allison, C., Williams, J., Bolton, P., Matthews, F. E., & Brayne, 
C. (2009). Prevalence of autism-spectrum conditions: UK school-based population study. The 
British Journal of Psychiatry, 194(6), 500–509. https://doi.org/10.1192/bjp.bp.108.059345 

Baudson, T. G. (2016). The Mad Genius Stereotype: Still Alive and Well. Frontiers in 
Psychology, 7. https://doi.org/10.3389/fpsyg.2016.00368  

Baudson, T. G., & Preckel, F. (2016). Teachers’ Conceptions of Gifted and Average-Ability 
Students on Achievement-Relevant Dimensions. Gifted Child Quarterly, 60(3), 212–
225. https://doi.org/10.1177/0016986216647115 

Deleted: Alvares, G. A., Bebbington, K., Cleary, D., Evans, K., 
Glasson, E. J., Maybery, M. T., … & Whitehouse, A. J. (2020). The 
misnomer of ‘high functioning autism’: Intelligence is an imprecise 
predictor of functional abilities at diagnosis. Autism, 24(1), 221–232. 

Formatted: Font: Italic

Deleted: Bacigalupo, I., Mayer, F., Lacorte, E., Di Pucchio, A., 
Marzolini, F., Canevelli, M., … & Vanacore, N. (2018). A systematic 
review and meta-analysis on the prevalence of dementia in Europe: 
Estimates from the Highest-Quality studies adopting the DSM IV 
diagnostic criteria. Journal of Alzheimer's Disease, 66(4), 1471–
1481. 

In review



  Giftedness and Overexcitability 

Becker, M., Baumert, J., Tetzner, J., Maaz, K., & Köller, O. (2019). Childhood intelligence, 
family background, and gender as drivers of socioeconomic success: The mediating role of 
education. Developmental Psychology, 55(10), 2231–
2248. https://doi.org/10.1037/dev0000766 

Bergmann, K. C., Heinrich, J., & Niemann, H. (2016). Aktueller Stand zur Verbreitung von 
Allergien in Deutschland. [Current state on the distribution of allergies in Germany.] Allergo 
Journal, 25(6), 22–26. 

Blank, R., Barnett, A.L., Cairney, J., Green, D., Kirby, A., Polatajko, H., Rosenblum, S., 
Smits-Engelsman, B., Sugden, D., Wilson, P. and Vinçon, S. (2019). International clinical 
practice recommendations on the definition, diagnosis, assessment, intervention, and 
psychosocial aspects of developmental coordination disorder. Developmental Medicine & 
Child Neurology, 61 (3), 242-285. https://doi.org/10.1111/dmcn.14132 

Bode, K., Vogel, R., Walker, J., & Kröger, C. (2017). Health care costs of borderline 
personality disorder and matched controls with major depressive disorder: A comparative 
study based on anonymized claims data. The European Journal of Health Economics, 18(9), 
1125–1135. https://doi.org/10.1007/s10198-016-0858-2 

Bouchet, N., & Falk, R. F. (2001). The relationship among giftedness, gender, and 
overexcitability. Gifted Child Quarterly, 45(4), 260–267. 
https://doi.org/10.1177/001698620104500404 

Branco, J. C., Bannwarth, B., Failde, I., Abello Carbonell, J., Blotman, F., Spaeth, M., 
Saraiva, F., Nacci, F., Thomas, E., Caubère, J.-P., Le Lay, K., Taieb, C., & Matucci-Cerinic, 
M. (2010). Prevalence of Fibromyalgia: A survey in five European countries. Seminars in 
Arthritis and Rheumatism, 39(6), 448-453. 
https://doi.org/https://doi.org/10.1016/j.semarthrit.2008.12.003 

Brown, M. I., Wai, J., & Chabris, C. F. (2021). Can you ever be too smart for your own good? 
Comparing linear and nonlinear effects of cognitive ability on life outcomes. Perspectives on 
Psychological Science, 16(6), 1337-1359. https://doi.org/10.1177/1745691620964122  

Carman, C. A. (2013). Comparing apples and oranges: Fifteen years of definitions of 
giftedness in research. Journal of Advanced Academics, 24(1), 52-70. 
https://doi.org/10.1177/1932202X12472602  

Carver, C. S. (1997). You want to measure coping but your protocol’s too long: Consider the 
Brief COPE. International Journal of Behavioral Medicine, 4(1), 92–100. 
https://doi.org/10.1207/s15327558ijbm0401_6 

Chey, W. D., Kurlander, J., & Eswaran, S. (2015). Irritable bowel syndrome: A clinical 
review. Journal of the American Medical Association, 313(9), 949–958. 
https://doi.org/10.1001/jama.2015.0954 

Clark, T. K., Lupton, M. K., Fernandez-Pujals, A. M., Starr, J., Davies, G., Cox, S., & 
McIntosh, A. M. (2016). Common polygenic risk for autism spectrum disorder (ASD) is 
associated with cognitive ability in the general population. Molecular Psychiatry, 21, 419–
425. https://doi.org/10.1038/mp.2015.12 

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.). L. Erlbaum 
Associates.  

Deleted: Blank, R., Barnett, A. L., Cairney, J., Green, D., Kirby, 
A., Polatajko, H., … & Vinçon, S. (2019). International clinical 
practice recommendations on the definition, diagnosis, assessment, 
intervention, and psychosocial aspects of developmental coordination 
disorder. Developmental Medicine & Child Neurology, 61(3), 242–
285. 

Formatted: Font: Italic

Formatted: Font: Not Italic

Deleted: Branco, J. C., Bannwarth, B., Failde, I., Carbonell, J. A., 
Blotman, F., Spaeth, M., … & Matucci-Cerinic, M. (2010). 
Prevalence of fibromyalgia: A survey in five European countries. 
Seminars in Arthritis and Rheumatism, 39(6), 448–453. 
https://doi.org/10.1016/j.semarthrit.2008.12.003

Formatted: English (UK)In review



  Giftedness and Overexcitability 

Coid, J., Yang, M., Ullrich, S., Roberts, A., & Hare, R. D. (2009). Prevalence and correlates 
of psychopathic traits in the household population of Great Britain. International Journal of 
Law and Psychiatry, 32(2), 65–73. https://doi.org/10.1016/j.ijlp.2009.01.002 

Crespi, B. J. (2016). Autism as a disorder of high intelligence. Frontiers in 
Neuroscience, 10(300), 1–17. https://doi.org/10.3389/fnins.2016.00300 

Dąbrowski, K. (1966). The theory of positive disintegration. International Journal of 
Psychiatry, 2, 229–244.  

Deary, I. J., Hill, W. D., & Gale, C. R. (2021). Intelligence, health and death. Nature Human 
Behaviour, 5(4), 416–430. https://doi.org/10.1038/s41562-021-01078-9 

Drigas, A., Karyotaki, M., & Skianis, C. (2017). Success: A 9 layered-based model of 
giftedness. International Journal of Recent Contributions from Engineering, Science & IT, 
5(4), 4-18. https://doi.org/10.3991/ijes.v5i4.7725 

Duncan, R., & Toledo, P. (2018). Do overweight and obesity prevalence rates converge in 
Europe? Research in Economics, 72(4), 482–493. https://doi.org/10.1016/j.rie.2018.09.002 

Du Pont, A., Karbin, Z., Rhee, S. H., Corley, R. P., Hewitt, J. K., & Friedman, N. P. (2020). 
Differential associations between rumination and intelligence subtypes. Intelligence, 78, 
101420. https://doi.org/ 10.1016/j.intell.2019.101420 

Eaton, W. W., Rose, N. R., Kalaydjian, A., Pedersen, M. G., & Mortensen, P. B. (2007). 
Epidemiology of autoimmune diseases in Denmark. Journal of Autoimmunity, 29(1), 1–9. 
https://doi.org/10.1016/j.jaut.2007.05.002 

Elsabbagh, M., Divan, G., Koh, Y.-J., Kim, Y. S., Kauchali, S., Marcín, C., Montiel-Nava, C., 
Patel, V., Paula, C. S., Wang, C., Yasamy, M. T., & Fombonne, E. (2012). Global prevalence 
of autism and other pervasive developmental disorders. Autism Research, 5(3), 160-179. 
https://doi.org/https://doi.org/10.1002/aur.239  

Falk, R. F., Lind, S., Miller, N. B., Piechowski, M. M., & Silverman, L. K. (1999). The 
Overexcitability Questionnaire—Two (OEQ-II): Manual, scoring system, and questionnaire. 
Denver, CO: Institute for the Study of Advanced Development.  

Farioli, A., Mattioli, S., Quaglieri, A., Curti, S., Violante, F. S., & Coggon, D. (2014). 
Musculoskeletal pain in Europe: Role of personal, occupational and social risk 
factors. Scandinavian Journal of Work, Environment & Health, 40(1), 36. 
https://doi.org/10.5271/sjweh.3381 

Fischbach, A., Schuchardt, K., Brandenburg, J., Klesczewski, J., Balke-Melcher, C., Schmidt, 
C., Büttner, G., Grube, D., Mähler, C., & Hasselhorn, M. (2013). Prävalenz von 
Lernschwächen und Lernstörungen: Zur Bedeutung der Diagnosekriterien. Lernen und 
Lernstörungen, 2(2), 65-76. https://doi.org/10.1024/2235-0977/a000035  

Furnham, A., & Cheng, H. (2013). Factors influencing adult earnings: Findings from a 
nationally representative sample. The Journal of Socio-Economics, 44, 120–125. 
https://doi.org/10.1016/j.socec.2013.02.008 

Deleted: Cohen, J. (1988). Statistical power analysis for the 
behavioral sciences (2nd ed.). Hillsdale, NJ: Erlbaum.¶

Formatted: Font: Italic

Deleted: Elsabbagh, M., Divan, G., Koh, Y. J., Kim, Y. S., 
Kauchali, S., Marcín, C., … & Fombonne, E. (2012). Global 
prevalence of autism and other pervasive developmental 
disorders. Autism Research, 5(3), 160–179. 
https://doi.org/10.1002/aur.239¶
Erdmann, F., Spix, C., Katalinic, A., Christ, M., Folkerts, J., 
Hansmann, J., … & Wienecke, A. (2021). Krebs in Deutschland für 
2017/2018 (13). [Cancer in Germany 2017/2018.] Zentrum für 
Krebsregisterdaten Deutschland. Retrieved from 
https://www.krebsdaten.de/Krebs/DE/Content/Publikationen/Krebs_i
n_Deutschland/kid_2021/krebs_in_deutschland_2021.pdf?__blob=pu
blicationFile¶
ESEMeD/MHEDEA 2000 Investigators, Alonso, J., Angermeyer, M. 
C., Bernert, S., Bruffaerts, R., Brugha, T. S., … & Vollebergh, W. A. 
M. (2004). Prevalence of mental disorders in Europe: Results from 
the European Study of the Epidemiology of Mental Disorders 
(ESEMeD) project. Acta Psychiatrica Scandinavica, 109, 21–27. 
https://doi.org/10.1111/j.1600-0047.2004.00327.x¶

Formatted: German (Austria)

Formatted: German (Austria)

Deleted: Fischbach, A., Schuchardt, K., Brandenburg, J., 
Klesczewski, J., Balke-Melcher, C., Schmidt, C., … & Hasselhorn, 
M. (2013). Prävalenz von Lernschwächen und Lernstörungen: Zur 
Bedeutung der Diagnosekriterien. Lernen und Lernstörungen, 2(2), 
65–76. https://doi.org/10.1024/2235-0977/a000035¶

In review



  Giftedness and Overexcitability 

Fries, J., & Pietschnig, J. (2022). An intelligent mind in a healthy body? Predicting health by 
cognitive ability in a large European sample. Intelligence, 93, 101666. 
https://doi.org/https://doi.org/10.1016/j.intell.2022.101666  

Gawda, B., & Czubak, K. (2017). Prevalence of personality disorders in a general population 
among men and women. Psychological Reports, 120(3), 503–519. 
https://doi.org/10.1177/0033294117692807 

Ghaziuddin, M. (2010). Brief Report: Should the DSM V drop Asperger syndrome? Journal 
of Autism and Developmental Disorders, 40(9), 1146-1148. https://doi.org/10.1007/s10803-
010-0969-z  

Guénolé, F., Louis, J., Creveuil, C., Baleyte, J.-M., Montlahuc, C., Fourneret, P., & Revol, O. 
(2013). Behavioral profiles of clinically referred children with intellectual giftedness. BioMed 
Research International, 2013, 540153. https://doi.org/10.1155/2013/540153 

Hamer, H. M., Dodel, R., Strzelczyk, A., Balzer-Geldsetzer, M., Reese, J.-P., Schöffski, O., 
Graf, W., Schwab, S., Knake, S., Oertel, W. H., Rosenow, F., & Kostev, K. (2012). 
Prevalence, utilization, and costs of antiepileptic drugs for epilepsy in Germany: A 
nationwide population-based study in children and adults. Journal of Neurology, 259(11), 
2376-2384. https://doi.org/10.1007/s00415-012-6509-3  

Hardiman, O., Al-Chalabi, A., Chio, A., Corr, E. M., Logroscino, G., Robberecht, W., Shaw, 
P. J., Simmons, Z., & van den Berg, L. H. (2017). Amyotrophic lateral sclerosis. Nature 
Reviews Disease Primers, 3(1), 17071. https://doi.org/10.1038/nrdp.2017.71  

Haroon, E., Raison, C. L., & Miller, A. H. (2012). Psychoneuroimmunology meets 
neuropsychopharmacology: Translational implications of the impact of inflammation on 
behavior. Neuropsychopharmacology, 37(1), 137–162. https://doi.org/ 10.1038/npp.2011.205 

Häuser, W., Marschall, U., Layer, P., & Grobe, T. (2019). The prevalence, comorbidity, 
management and costs of Irritable Bowel Syndrome: An observational study using routine 
health insurance data. Deutsches Ärzteblatt International, 116(27–28), 463–470. 
https://doi.org/10.3238/arztebl.2019.0463 

Holgate, S. T., Komaroff, A. L., Mangan, D., & Wessely, S. (2011). Chronic fatigue 
syndrome: Understanding a complex illness. Nature Reviews Neuroscience, 12(9), 539–544. 
https://doi.org/10.1038/nrn3087 

Hunt, E. (2011). Human intelligence. Cambridge University Press. 

Irwin, M. R. (2015). Why sleep is important for health: A psychoneuroimmunology 
perspective. Annual Review of Psychology, 66, 143–172. https://doi.org/ 10.1146/annurev-
psych-010213-115205 

Isaksen, J., Diseth, T. H., Schjølberg, S., & Skjeldal, O. H. (2013). Autism spectrum 
disorders: Are they really epidemic? European Journal of Paediatric Neurology, 17(4), 327–
333. https://doi.org/10.1016/j.ejpn.2013.03.003 

Karpinski, R. I., Kolb, A. M. K., Tetreault, N. A., & Borowski, T. B. (2018). High 
intelligence: A risk factor for psychological and physiological 
overexcitabilities. Intelligence, 66, 8–23. https://doi.org/10.1016/j.intell.2017.09.001 

Formatted: English (UK)

Deleted: P

Deleted: C

Deleted: R

Deleted: C

Deleted: I

Deleted: G

Formatted: German (Austria)

Deleted: Hamer, H. M., Dodel, R., Strzelczyk, A., Balzer-
Geldsetzer, M., Reese, J. P., Schöffski, O., … & Kostev, K. (2012). 
Prevalence, utilization, and costs of antiepileptic drugs for epilepsy in 
Germany: A nationwide population-based study in children and 
adults. Journal of Neurology, 259(11), 2376–2384. 
https://doi.org/10.1007/s00415-012-6509-3¶

Deleted: Hardiman, O., Al-Chalabi, A., Chio, A., Corr, E. M., 
Logroscino, G., Robberecht, W., … & Van Den Berg, L. H. (2017). 
Amyotrophic lateral sclerosis. Nature Reviews Disease Primers, 3(1), 
1–19. https://doi.org/10.1038/nrdp.2017.71¶

Deleted: Cambridge: 

Moved (insertion) [1]

Deleted: ¶

Moved up [1]: Irwin, M. R. (2015). Why sleep is important for 
health: A psychoneuroimmunology perspective. Annual Review of 
Psychology, 66, 143–172. https://doi.org/ 10.1146/annurev-psych-
010213-115205¶

In review



  Giftedness and Overexcitability 

Kuncel, N. R., Rose, M., Ejiogu, K., & Yang, Z. (2014). Cognitive ability and socio-economic 
status relations with job performance. Intelligence, 46, 203–208. 
https://doi.org/10.1016/j.intell.2014.06.003 

Langen, U., Schmitz, R., & Steppuhn, H. (2013). Prevalence of allergic diseases in Germany. 
Bundesgesundheitsblatt – Gesundheitsforschung – Gesundheitsschutz, 56, 698–706. 
https://doi.org/10.1007/s00103-012-1652-7 

Li, C. M., & Chen, Z. (2021). Autoimmunity as an etiological factor of cancer: The 
transformative potential of chronic type 2 inflammation. Frontiers in Cell and Developmental 
Biology, 9: 664305. https://doi.org/10.3389/fcell.2021.664305 

Lieb, R., Becker, E., & Altamura, C. (2005). The epidemiology of generalized anxiety 
disorder in Europe. European Neuropsychopharmacology, 15(4), 445–452. 
https://doi.org/10.1016/j.euroneuro.2005.04.010 

Limont, W., Dreszer-Drogorób, J., Bedyńska, S., Śliwińska, K., & Jastrzębska, D. (2014). 
‘Old wine in new bottles’? Relationships between overexcitabilities, the Big Five personality 
traits and giftedness in adolescents. Personality and Individual Differences, 69, 199-204. 
https://doi.org/https://doi.org/10.1016/j.paid.2014.06.003  

Marchetti, I., Koster, E. H., Sonuga-Barke, E. J., & De Raedt, R. (2012). The default mode 
network and recurrent depression: A neurobiological model of cognitive risk 
factors. Neuropsychology Review, 22(3), 229–251. https://doi.org/10.1007/s11065-012-9199-
9 

Marschall, J., Hildebrandt, S., Sydow, H., Nolting, H. D., Burgart, E., & Woköck, T. 
(2017). Gesundheitsreport 2017. [Health Report 2017.] Beiträge zur Gesundheitsökonomie 
und Versorgungsforschung, 16, 1–187.  

Martin, L. T., Burns, R. M., & Schonlau, M. (2010). Mental disorders among gifted and 
nongifted youth: A selected review of the epidemiologic literature. Gifted Child 
Quarterly, 54(1), 31–41. https://doi.org/10.1177/0016986209352684 

Matta, M., Gritti, E. S., & Lang, M. (2019). Personality assessment of intellectually gifted 
adults: A dimensional trait approach. Personality and Individual Differences, 140, 21-26. 
https://doi.org/https://doi.org/10.1016/j.paid.2018.05.009  

MENSA International. (2020). The Constitution of Mensa. MENSA International. Retrieved 
from https://www.mensa.org/node/4433 

MENSA International. (2022). About us. https://www.mensa.org/mensa/about-us 

Moraes, L. J., Miranda, M. B., Loures, L. F., Mainieri, A. G., & Mármora, C. H. C. (2018). A 
systematic review of psychoneuroimmunology-based interventions. Psychology, Health & 
Medicine, 23(6), 635–652. https://doi.org/ 10.1080/13548506.2017.1417607 

Nacul, L. C., Lacerda, E. M., Pheby, D., Campion, P., Molokhia, M., Fayyaz, S., Leite, J. C. 
D. C., Poland, F., Howe, A., & Drachler, M. L. (2011). Prevalence of myalgic 
encephalomyelitis/chronic fatigue syndrome (ME/CFS) in three regions of England: A 
repeated cross-sectional study in primary care. BMC Medicine, 9(1), 91. 
https://doi.org/10.1186/1741-7015-9-91  

Formatted: English (UK)

In review



  Giftedness and Overexcitability 

Nakagawa, S. (2004). A farewell to Bonferroni: The problems of low statistical power and 
publication bias. Behavioral Ecology, 15(6), 1044-1045. 
https://doi.org/10.1093/beheco/arh107  

Niu, H., Álvarez-Álvarez, I., Guillén-Grima, F., & Aguinaga-Ontoso, I. (2017). Prevalence 
and incidence of Alzheimer's disease in Europe: A meta-analysis. Neurología (English 
Edition), 32(8), 523–532. https://doi.org/10.1016/j.nrleng.2016.02.009 

Nunnally, J., Bernstein, L. (1994). Psychometric theory (3rd. edition). New York: McGraw-
Hill. 

Ohayon, M. M., & Schatzberg, A. F. (2010). Social phobia and depression: Prevalence and 
comorbidity. Journal of Psychosomatic Research, 68(3), 235–243. 
https://doi.org/10.1016/j.jpsychores.2009.07.018 

Perneger, T. V. (1998). What's wrong with Bonferroni adjustments. BMJ, 316(7139), 1236-
1238. https://doi.org/10.1136/bmj.316.7139.1236  

Philipsen, A., & Döpfner, M. (2020). ADHD in the transition to adulthood: Prevalence, 
symptoms, risks, and care. Bundesgesundheitsblatt, Gesundheitsforschung, 
Gesundheitsschutz, 63(7), 910–915. https://doi.org/10.1007/s00103-020-03175-y 

Pini, S., De Queiroz, V., Pagnin, D., Pezawas, L., Angst, J., Cassano, G. B., & Wittchen, H. 
U. (2005). Prevalence and burden of bipolar disorders in European countries. European 
Neuropsychopharmacology, 15(4), 425–434. https://doi.org/10.1016/j.euroneuro.2005.04.011 

Planche, P., & Lemonnier, E. (2012). Children with high-functioning autism and Asperger's 
syndrome: Can we differentiate their cognitive profiles? Research in Autism Spectrum 
Disorders, 6(2), 939–948. https://doi.org/10.1016/j.rasd.2011.12.009 

Porst, M., Wengler, A., Leddin, J., Neuhauser, H., Katsavara, Z., von der Lippe, E., Anton, 
A., Ziese, T., & Rommel, A. (2020). Migräne und Spannungskopfschmerz in Deutschland: 
Prävalenz und Erkrankungsschwere im Rahmen der Krankheitslast-Studie BURDEN 2020. 
Journal of Health Monitoring, 6, 1–26. https://dx.doi.org/10.25646/6988 

Pringsheim, T., Jette, N., Frolkis, A., & Steeves, T. D. (2014). The prevalence of Parkinson's 
disease: A systematic review and meta‐analysis. Movement Disorders, 29(13), 1583–1590. 
https://doi.org/10.1002/mds.25945 

Prokosch, M. D., Coss, R. G., Scheib, J. E., & Blozis, S. A. (2009). Intelligence and mate 
choice: Intelligent men are always appealing. Evolution and Human Behavior, 30(1), 11–20. 
https://doi.org/10.1016/j.evolhumbehav.2008.07.004 

R Core Team. (2021). R: A language and environment for statistical computing. Vienna, 
Austria. Retrieved from https://www.R-project.org 

Reed, G. M., First, M. B., Kogan, C. S., Hyman, S. E., Gureje, O., Gaebel, W., Maj, M., 
Stein, D. J., Maercker, A., Tyrer, P., Claudino, A., Garralda, E., Salvador-Carulla, L., Ray, R., 
Saunders, J. B., Dua, T., Poznyak, V., Medina-Mora, M. E., Pike, K. M., . . . Saxena, S. 
(2019). Innovations and changes in the ICD-11 classification of mental, behavioural and 
neurodevelopmental disorders. World Psychiatry, 18(1), 3-19. 
https://doi.org/10.1002/wps.20611  

Deleted: Nacul, L. C., Lacerda, E. M., Pheby, D., Campion, P., 
Molokhia, M., Fayyaz, S., … & Drachler, M. L. (2011). Prevalence 
of myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS) in 
three regions of England: A repeated cross-sectional study in primary 
care. BMC Medicine, 9(1), 1–12. https://doi.org/10.1186/1741-7015-
9-91¶

Deleted: oe

Deleted: .

Formatted: English (US)

Field Code Changed

Formatted: English (US)

Formatted: English (US)

Formatted: English (US)

In review



  Giftedness and Overexcitability 

Renzulli, J. S. (1986). The three-ring conception of giftedness: A developmental model for 
creative productivity. In R. J. Sternberg & J. Davidson (Eds.), Conceptions of giftedness (pp. 
51–92). Cambridge University Press.  

Schneider, F., Karachaliou, K., Seitz, N. N., Pfeiffer-Gerschel, T., Friedrich, M., Tönsmeise, 
C., & Sipp, W. (2020). Situation illegaler Drogen in Deutschland. [The situation of illegal 
drugs in Germany.] European Monitoring Centre for Drugs and Addiction. Retrieved from 
https://www.dbdd.de/fileadmin/user_upload_dbdd/05_Publikationen/PDFs/REITOX_BERIC
HT_2020/2020_Kurzbericht_illegale_Drogen_2019-2020.pdf 

Seiffge-Krenke, I., & Klessinger, N. (2000). Long-term effects of avoidant coping on 
adolescents' depressive symptoms. Journal of Youth and Adolescence, 29(6), 617–630. 
https://doi.org/10.1023/A:1026440304695 

Simeone, J. C., Ward, A. J., Rotella, P., Collins, J., & Windisch, R. (2015). An evaluation of 
variation in published estimates of schizophrenia prevalence from 1990–2013: A systematic 
literature review. BMC Psychiatry, 15(1), 1–14. https://doi.org/10.1186/s12888-015-0578-7 

Simmons, J. P., Nelson, L. D., & Simonsohn, U. (2011). False-positive psychology: 
Undisclosed flexibility in data collection and analysis allows presenting anything as 
significant. Psychological Science, 22(11), 1359–
1366. https://doi.org/10.1177/0956797611417632 

Singh, K., & Brown, R. J. (2014). Health-related Internet habits and health anxiety in 
university students. Anxiety, Stress, & Coping, 27(5), 542–554. 
https://doi.org/10.1080/10615806.2014.888061 

Steppuhn, H., Kuhnert, R., & Scheidt-Nave, C. (2017). 12-month prevalence of asthma 
among adults in Germany. Journal of Health Monitoring, 2(3), 36-45. 
https://doi.org/10.17886/RKI-GBE-2017-052 

Storhaug, C. L., Fosse, S. K., & Fadnes, L. T. (2017). Country, regional, and global estimates 
for lactose malabsorption in adults: a systematic review and meta-analysis. The Lancet 
Gastroenterology & Hepatology, 2(10), 738–746. https://doi.org/10.1016/S2468-
1253(17)30154-1 

Taft, R. (1971). A Note on the characteristics of the members of Mensa, a potential subject 
pool. The Journal of Social Psychology, 83(1), 107-111. 
https://doi.org/10.1080/00224545.1971.9919978 

Tannenbaum, A. J. (2003). Nature and nurture of giftedness. In N. Colangelo & G. A. Davis 
(Eds.), Handbook of gifted education (3rd ed., pp. 45–59). Pearson Education. 

Tarazi, F. I., Sahli, Z. T., Pleskow, J., & Mousa, S. A. (2015). Asperger's syndrome: 
Diagnosis, comorbidity and therapy. Expert Review of Neurotherapeutics, 15(3), 281-293. 
https://doi.org/10.1586/14737175.2015.1009898  

Theoharides, T. C., Asadi, S., & Patel, A. B. (2013). Focal brain inflammation and 
autism. Journal of Neuroinflammation, 10(1), 1–7. https://doi.org/10.1186/1742-2094-10-46 

Tyrer, P., Cooper, S., Crawford, M., Dupont, S., Green, J., Murphy, D., Salkovskis, P., Smith, 
G., Wang, D., Bhogal, S., Keeling, M., Loebenberg, G., Seivewright, R., Walker, G., Cooper, 
F., Evered, R., Kings, S., Kramo, K., McNulty, A., . . . Tyrer, H. (2011). Prevalence of health 

Formatted

Deleted: d

In review



  Giftedness and Overexcitability 

anxiety problems in medical clinics. Journal of Psychosomatic Research, 71(6), 392-394. 
https://doi.org/10.1016/j.jpsychores.2011.07.004  

Universitätsgesetz of 2002, § 30 BGBl. I Nr. 21 (2015). 
https://www.ris.bka.gv.at/eli/bgbl/i/2002/120/P30/NOR40168177 

University of Vienna. (2017). University of Vienna Ethics Committee: Tasks of the ethics 
committee. https://satzung.univie.ac.at/en/more-parts-of-the-statutes/ethics-committee/ 

Van Eeghen, A. M., Pulsifer, M. B., Merker, V. L., Neumeyer, A. M., van Eeghen, E. E., 
Thibert, R. L., Cole, A. J., Leigh, F. A., Plotkin, S. R., & Thiele, E. A. (2013). Understanding 
relationships between autism, intelligence, and epilepsy: A cross-disorder approach. 
Developmental Medicine & Child Neurology, 55(2), 146-153. 
https://doi.org/10.1111/dmcn.12044  

Volkmar, F. R., Woodbury-Smith, M., Macari, S. L., & Øien, R. A. (2021). Seeing the forest 
and the trees: Disentangling autism phenotypes in the age of DSM-5. Development and 
Psychopathology, 33(2), 625-633. https://doi.org/10.1017/S0954579420002047  

Vuyk, M. A., Kerr, B. A., & Krieshok, T. S. (2016a). From overexcitabilities to openness: 
Informing gifted education with psychological science. Gifted and Talented International, 
31(1), 59–71. https://doi.org/10.1080/15332276.2016.1220796  

Vuyk, M. A., Krieshok, T. S., & Kerr, B. A. (2016b). Openness to Experience rather than 
Overexcitabilities: Call it like it is. Gifted Child Quarterly, 60(3), 192-211. 
https://doi.org/10.1177/0016986216645407  

Wickham, H. (2016). Ggplot2: Elegant graphics for data analysis. New York: Springer. 

Wiltink, J., Tschan, R., Michal, M., Subic-Wrana, C., Eckhardt-Henn, A., Dieterich, M., & 
Beutel, M. E. (2009). Dizziness: Anxiety, health care utilization and health behavior – results 
from a representative German community survey. Journal of Psychosomatic Research, 66(5), 
417–424. https://doi.org/10.1016/j.jpsychores.2008.09.012 

World Medical Association (2013). World Medical Association Declaration of Helsinki: 
ethical principles for medical research involving human subjects. JAMA, 310(20), 2191–2194. 
https://doi.org/10.1001/jama.2013.281053 

Wraw, C., Deary, I. J., Gale, C. R., & Der, G. (2015). Intelligence in youth and health at age 
50. Intelligence, 53, 23–32. https://doi.org/10.1016/j.intell.2015.08.001 

Zeidner, M., & Shani-Zinovich, I. (2011). Do academically gifted and nongifted students 
differ on the Big-Five and adaptive status? Some recent data and conclusions. Personality and 
Individual Differences, 51(5), 566–570. 
https://doi.org/https://doi.org/10.1016/j.paid.2011.05.007 

Zentrum für Krebsregisterdaten & Gesellschaft der epidemiologischen Krebsregister in 
Deutschland e.V. (2021). Krebs in Deutschland für 2017/2018 (13). [Cancer in Germany 
2017/2018.] Zentrum für Krebsregisterdaten Deutschland. Retrieved from 
https://www.krebsdaten.de/Krebs/DE/Content/Publikationen/Krebs_in_Deutschland/kid_2021
/krebs_in_deutschland_2021.pdf?__blob=publicationFile 

  

Deleted: Van Eeghen, A. M., Pulsifer, M. B., Merker, V. L., 
Neumeyer, A. M., Van Eeghen, E. E., Thibert, R. L., … & Thiele, E. 
A. (2013). Understanding relationships between autism, intelligence, 
and epilepsy: A cross‐disorder approach. Developmental Medicine & 
Child Neurology, 55(2), 146–153. 
https://doi.org/10.1111/dmcn.12044¶

Formatted: German (Austria)

Deleted: :

Deleted: R

Formatted: English (US)

In review



  Giftedness and Overexcitability 

Figure 1: Bar chart for all conditions that exhibited elevated sample prevalences 
 
Figure 2: Correlation heatmap for bivariate Spearman correlations of the number of 
physiological and psychological overexcitabilities and coping strategies assessed using the 
Brief COPE. 
 
Figure 3: Correlation heatmap for bivariate Spearman correlations of the number of 
physiological and psychological health conditions and the six HEXACO personality 
dimensions 
 
Figure 4: Correlation heatmap for bivariate Spearman correlations of the number of 
physiological and psychological overexcitabilities and factor scores from the OEQ-II. 
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Table 1 

Descriptive statistics for the current sample 

 Mean Md SD IQR 

Participant age 

Overall 47.98 48.00 14.91 21.00 

Women 46.17 45.00 14.32 18.00 

Men 49.98 50.00 15.15 24.00 

Intelligence test 

Time passed since IQ test 14.13 9.00 13.33 20.00 

1Annual net income in Euro 

Austria 32,642.96 30,000.00 20,100.48 24,500.00 

Switzerland 59,697.00 61,300.00 35,800.16 38,664.00 

Germany 45,365.71 47,460.00 21,456.89 22,500.00 

Hungary 28,388.97 16,200.00 67,549.76 12,474.00 

United Kingdom 52,511.75 40,950.00 56,345.55 36,055.00 

BMI 

BMI 26.68 25.30 7.74 6.92 

Note: 1) For Switzerland, Hungary, and the UK, annual income was converted from the 
respective regional currencies to Euro using the exchange rate of December 17, 2021 
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Table 2 

Frequencies for sociodemographic variables 

 Frequency Percentage 

Country of residence 

AT 39 6.32 

CH 40 6.48 

DE 119 19.29 

HU 76 12.32 

UK 343 55.59 

Occupation 

Armed forces occupation 3 0.49 

Clerical support worker 52 8.43 

Craft and related trades 
worker 

11 1.78 

Elementary occupation 4 0.65 

Manager 96 15.56 

Plant and machine operator 3 0.49 

Professional 302 48.95 

Service and sales worker 21 3.40 

Skilled agricultural, forestry 
or fishery worker 

5 0.81 

Technician or associate 
professional 

81 13.13 

Not answered 39 6.32 

Education 
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No degree 17 2.76 

Post-secondary education 104 16.86 

Secondary education 40 6.48 

Bachelor's degree or 
equivalent 

153 24.80 

Master's degree or 
equivalent 

229 

 

37.12 

Doctoral degree/PhD 69 11.18 

Not answered 5 0.81 

Intelligence test results 

> 130 165 26.74 

> 135 238 38.57 

I do not recall 214 34.68 In review
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Table 3 1 

Prevalences, frequencies, risk ratios and p-values for all conditions that were compared against the general population 2 

 Population 
rate 

Observed 
rate 
(diagnosed) 

Cases 
(diagnosed) 

p 
(diagnosed) 

RR 
(diagnosed) 

Observed 
rate 
(combined) 

Cases 
(combined) 

p 
(combined) 

RR 
(combined) 

ADHD or 
ADD 

4.70 3.41 21 .95 0.73 9.43 58 .01 2.01 

Alcoholism 0.70 0.65 4 .62 0.93 3.58 22 .01 5.11 

Alzheimer's 
disease 

5.05 0.00 0 1.00 0.00 0.16 1 1.00 0.03 

Amyotrophic 
lateral 
sclerosis 
(ALS) 

0.01 0.16 1 .05 18.07 0.33 2 .01 36.13 

Asperger's 
syndrome 

0.03 3.25 20 .01 98.55 13.17 81 .01 399.11 

Asthma 6.20 7.80 48 .06 1.26 12.20 75 .01 1.97 

Autism 0.94 2.11 13 .01 2.25 6.67 41 .01 7.09 

Autoimmune 
disease(s) 

5.29 6.50 40 .11 1.23 8.94 55 .01 1.69 
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Back pain 46.10 11.06 68 1.00 0.24 28.13 173 1.00 0.61 

Bipolar 
disorder 

1.00 0.98 6 .58 0.98 2.44 15 .01 2.44 

Borderline 
personality 
disorder 

2.00 0.81 5 .99 0.41 2.28 14 .35 1.14 

Cancer 1.01 3.09 19 .01 3.07 4.07 25 .01 4.04 

Chronic 
fatigue 
syndrome 

0.20 1.14 7 .01 5.69 6.83 42 .01 34.15 

Dementia 7.10 0.00 0 1.00 0.00 0.49 3 1.00 0.07 

Depression 3.90 17.07 105 .01 4.38 27.32 168 .01 7.00 

Dyscalculia 5.00 0.00 0 1.00 0.00 0.98 6 1.00 0.20 

Dyslexia 3.80 1.63 10 1.00 0.43 5.04 31 .07 1.33 

Dyspraxia 5.50 0.33 2 1.00 0.06 0.98 6 1.00 0.18 

Environmenta
l allergies 

14.80 13.50 83 .83 0.91 29.76 183 .01 2.01 

Epilepsy 0.91 0.49 3 .92 0.54 0.81 5 .66 0.89 
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Fibromyalgia 4.70 0.33 2 1.00 0.07 1.63 10 1.00 0.35 

Food allergies 4.70 6.18 38 .06 1.31 13.17 81 .01 2.80 

Food 
sensitivities 

25.50 4.55 28 1.00 0.18 21.14 130 .99 0.83 

Generalized 
anxiety 

2.00 7.64 47 .01 3.82 19.51 120 .01 9.76 

Illegal drug 
abuse 

7.10 0.49 3 1.00 0.07 1.95 12 1.00 0.27 

Irritable bowel 
syndrome 

1.34 5.04 31 .01 3.76 13.17 81 .01 9.83 

Lactose 
intolerance 

14.00 4.23 26 1.00 0.30 14.31 88 .43 1.02 

Migraine 10.40 6.50 40 1.00 0.63 14.96 92 .01 1.44 

Narcissistic 
personality 
disorder 

7.05 0.98 6 1.00 0.14 2.44 15 1.00 0.35 

Obesity 24.00 7.97 49 1.00 0.33 19.51 120 1.00 0.81 

Obsessive 
compulsive 
disorder 

0.70 1.14 7 .14 1.63 6.18 38 .01 8.83 

In review



  Giftedness and Overexcitability 

 
26 

Parkinson's 
disease 

1.40 0.16 1 1.00 0.12 0.33 2 1.00 0.23 

Pervasive 
developmental 
disorder 

0.60 0.00 0 1.00 0.00 0.16 1 .98 0.27 

Phobia(s) 3.50 1.30 8 1.00 0.37 7.15 44 .01 2.04 

Psychopathy 0.60 0.00 0 1.00 0.00 0.81 5 .31 1.36 

Schizophrenia 0.33 0.33 2 .60 0.99 0.65 4 .15 1.97 

Sleep disorder 9.40 4.07 25 1.00 0.43 18.21 112 .01 1.94 

Social anxiety 4.40 5.04 31 .24 1.15 19.35 119 .01 4.40 

Vertigo 15.80 1.79 11 1.00 0.11 6.67 41 1.00 0.42 

Note: p-values correspond to binomial tests of the sample prevalences against the population prevalences; RRs are calculated using the 3 
population prevalence as reference  4 
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Table 4 5 

Prevalences for all examined conditions with literature references  6 

Condition 
1Prevalence US 

(percent) 
Prevalence Europe 

(percent) 
Prevalence diagnosed 
(percent) 

Prevalence combined 
(percent) Reference Europe 

ADHD/ADD 4.10 4.70   Philipsen & Döpfner (2020) 

3Alcoholism  - 0.70   Alonso et al. (2004) 

3ALS  - 0.01   Hardiman et al. (2017) 

3Alzheimer's 
disease  - 5.05 

  
Niu et al. (2017) 

Asperger's 
syndrome 0.03 0.03 

  
Isaksen et al. (2013) 

Asthma 7.40 6.20   Steppuhn et al. (2017) 

Autism 1.00 0.94   Baron-Cohen et al. (2009) 

Autoimmune 
disease(s) 8.00 5.29 

  
Eaton et al. (2007) 

Back pain -  46.10   Farioli et al. (2014) 

Bipolar 
disorder 2.60  1.00 

  
Pini et al. (2005) 
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3Borderline 
personality 
disorder -  2.00 

  

Bode et al. (2017) 

3Cancer -  1.01 

  Zentrum für 
Krebsregisterdaten & 
Gesellschaft der 
epidemiologischen 
Krebsregister in Deutschland 
e.V. (2021) 

2,3Chronic 
dental issues -   - 

  
 - 

2,3Chronic ear 
infections 
during 
childhood -   - 

  

 - 

3Chronic 
fatigue 
syndrome -  0.20 

  

Nacul et al. (2011) 

3Dementia -  7.10   Bacigalupo et al. (2018) 

Depression 6.70  3.90   Alonso et al. (2004) 

2,3Digestive 
issues -   - 

  
-  

Dyscalculia -  5.00   Fischbach et al. (2013) 
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3Dyslexia -  3.80   Fischbach et al. (2013) 

Dyspraxia -  5.50   Blank et al. (2019) 

Environmental 
allergies 10.60 14.80 

  
Langen et al. (2013) 

3Epilepsy -  0.91   Hamer et al. (2012) 

3Fibromyalgia -  4.70   Branco et al. (2010) 

Food allergies 3.70 4.70   Bergmann et al. (2016) 

3Food 
sensitivities -  25.50 

  
Bergmann et al. (2016) 

General 
anxiety 3.10  2.00 

  
Lieb et al. (2005) 

3Illegal drug 
abuse -  7.10 

  
Schneider et al. (2020) 

3Irritable 
bowel 
syndrome -  1.34 

  

Häuser et al. (2019) 

2Joint pain -  -     - 

Lactose 
intolerance 20.00 14.00 

  
Storhaug et al. (2017) 
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Migraine -  10.40   Porst et al. (2020) 

3Narcissistic 
personality 
disorder -  7.05 

  

Gawda & Czubak (2017) 

Obesity -  24.00   Duncan & Toledo (2018) 

Obsessive 
compulsive 
disorder 1.00  0.70 

  

Adam et al. (2012) 

3Parkinson's 
disease -  1.40 

  
Pringsheim et al. (2014) 

3Pervasive 
developmental 
disorder -  0.73 

  

Elsabbagh et al. (2012) 

Phobia(s) -  3.50   Alonso et al. (2004) 

3Psychopathy -  0.60   Coid et al. (2009) 

3Schizophrenia -  0.33   Simeone et al. (2015) 

Sleep disorder -  9.40   Marschall et al. (2017) 

Social anxiety 6.80  4.40   Ohayon & Schatzberg (2010) 

4Sociopathy -  -    -  

Deleted: ESEMeD/MHEDEA 2000 Investigators et al.11 

Deleted: , Hildebrandt, Sydow, & Nolting 12 
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3Vertigo -  15.80   Wiltink et al. (2009) 

2,3Working 
memory issues -   - 

  
 - 

Note: Estimates of population prevalences to which the current sample was compared. 1) Prevalences as taken from Karpinski et al. (2018). 13 
2) Contained in original questionnaire by Karpinski et al. (2018; R. Karpinski, personal communication, September 4, 2020), but not reported 14 
in the published study. We were unable to find reliable comparison data for this category because the condition is not adequately defined. 3) 15 
Condition was contained in the original questionnaire as provided to us by the corresponding author of Karpinski et al. (2018; R. Karpinski, 16 
personal communication, September 4, 2020), but not reported in the published study. Therefore, no prevalence was available. 4) The term 17 
"Sociopathy" is not sufficiently distinct from the term "Psychopathy". Therefore, only the latter category was used here. 18 
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