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Abstract
Several studies have observed a relationship between (subclinical levels of) atten-
tion-deficit hyperactivity disorder (ADHD) and entrepreneurship. Recently, Yu et al. 
(Entrep Theory Pract https ://doi.org/10.1177/10422 58719 89298 7, 2019) and Wis-
mans et al. (Appl Psychol 69:1093–1112 https ://doi.org/10.1111/apps.12247 , 2020) 
observed a positive association between hyperactivity and entrepreneurial orienta-
tion (EO). The present study seeks to replicate these findings in an entirely differ-
ent culture, that of Japan. Moreover, because of the low internal consistency of the 
hyperactivity measure across studies, we study the individual contributions of the 
hyperactivity items. Using a sample of 255 Japanese business owners, we conducted 
OLS regressions and PLS-structural equation modelling. The results of our study 
on the ADHD-EO relationship in Japan are partly in line with previous findings: the 
positive link between hyperactivity and EO is again confirmed. In contrast with the 
results of previous studies, we find a positive link between overall ADHD symp-
toms and EO using both methods and a positive link between attention-deficit and 
EO using one of the methods (PLS-SEM). Cultural differences may explain these 
different findings. When the two hyperactivity items are separated, they appear to 
have different associations with EO. One item, measuring mental hyperactivity, is 
strongly positively associated with EO, whereas the other item, measuring physical 
hyperactivity, is not associated with EO. This result is a new and interesting find-
ing that is replicated in the current study using the French dataset of Wismans et al. 
(Appl Psychol 69:1093–1112 https ://doi.org/10.1111/apps.12247 , 2020) but which 
warrants further research.
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1 Introduction

The positive psychology movement has encouraged the study of human thoughts, 
feelings and behaviours with a focus on strengths instead of deficits—for exam-
ple, using the concept of psychological capital (Csikszentmihalyi and Seligman 
2000; Nolzen 2018). Related to this, a stream of research emerged that advocated 
a change from the deficit-focused view of mental disorders to one that is oriented 
towards the benefits that may result from the traits associated with these disor-
ders (Lesch 2018; Jamison 2005; Galvez et al. 2011). In the field of entrepreneur-
ship, several studies have been conducted that link symptoms of mental disorders, 
specifically attention-deficit hyperactivity disorder (ADHD), to entrepreneur-
ship (Wiklund et al. 2018; Verheul et al. 2015; Antshel 2018; Hatak et al. 2021). 
ADHD is a neurodevelopmental disorder that is characterized by symptoms of 
inattention and/or hyperactivity. Often, the disorder arises during childhood and 
persists into adulthood (American Psychiatric Association 2013). The clinical 
diagnosis of ADHD has been associated with occupational impairments, such as 
lower educational attainment, lower work performance, lower supervisor ratings 
and greater probability of being fired (Antshel 2018).

Recently, studies have reported a positive link between ADHD and differ-
ent facets of entrepreneurship, such as entrepreneurial intention, the choice to 
become self-employed and entrepreneurial orientation. A number of these studies 
have taken a clinical perspective by studying the diagnosis of ADHD (Dimic and 
Orlov 2014; Lerner et al.2019), whereas others have taken a subclinical perspec-
tive by studying the presence of ADHD symptoms (Verheul et  al. 2015, 2016; 
Canits et al. 2019). For a review of this literature, see Antshel (2018).

To date, two studies have investigated the relationship between ADHD symp-
toms and entrepreneurial orientation (EO): Yu et  al. (2019) and Wismans et  al. 
(2020). EO is the strategic orientation of a firm. The central premise of EO is that 
a firm can be more (or less) entrepreneurial, and it refers to how entrepreneurial 
activities are performed. EO has three subdomains: risk-taking, innovativeness 
and proactiveness (Miller 1983). EO can also be measured at the individual level 
(Covin and Slevin 1988). In their paper, Wismans et al. (2020) studied the over-
all link between weighted ADHD symptoms and individual-level EO and found 
no relationship on this level. Both Yu et  al. (2019) and Wismans et  al. (2020) 
studied the effects of the ADHD symptoms attention—deficit and hyperactivity 
individually and found hyperactivity to be positively linked to EO. Disentangling 
the ADHD-EO relationship even further, Wismans et  al. (2020) distinguished 
between the subdimensions of EO. They showed that the hyperactivity-EO link 
was driven primarily by the risk-taking and proactiveness dimensions of EO.

Yu et al. (2019) used one sample of Spanish entrepreneurs and one made up 
of mostly American entrepreneurs, whereas Wismans et al. (2020) used a French 
sample. The current study aims to replicate the findings of Yu et  al. and Wis-
mans et al. in an entirely different culture, i.e., the Japanese culture. We follow 
the approach of Wismans et al. (2020) by both studying the overall link between 
ADHD and EO and by differentiating between the subdimensions of both 
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constructs. Moreover, across studies, the widely used measure of ADHD symp-
toms—the ASRS-6—has shown low internal consistency, especially for hyperac-
tivity symptoms. In our study, similarly, we found a low internal consistency for 
the hyperactivity measure. Therefore, supported by the notion of Wismans et al. 
(2020) that the two items making up the hyperactivity measure could possibly 
capture distinct effects, we analyse whether these indeed have different relation-
ships with entrepreneurship. Hence, we perform an additional analysis in which 
we distinguish between different types of hyperactivity, which are labelled mental 
and physical hyperactivity. We perform our analyses using both ordinary least 
squares (OLS) and partial least squares-SEM (PLS-SEM) to follow the approach 
of the studies we replicate.

Cultural values and norms will either converge or conflict with a country’s ability 
to develop a strong EO. Traditionally, harmony, cooperation, status quo and consen-
sus are values that characterize Japanese culture. This results in a lower risk-taking 
tendency, where people search for and prefer safe jobs (Lee and Peterson 2000). 
Moreover, in Japan, high scores on Hofstede’s power distance, uncertainty avoid-
ance and masculinity indices and a low score on individualism contribute to lower 
rates of entrepreneurial activity, risk-taking and proactiveness (Okamuro et al. 2017; 
Kreiser et al. 2010). Relative to other advanced countries, entrepreneurial attitudes 
and entrepreneurial activity are considerably lower in Japan (Bosma et  al. 2020). 
Studies show that Japanese entrepreneurs are more society-oriented, meaning that 
they are in search of social recognition, compared with Silicon Valley entrepreneurs, 
who are motivated more by individualistic factors. Family members’ opinions are 
very influential in becoming entrepreneur in Japan (Suzuki et al. 2002). Finally, the 
gender gap in Japan is relatively large (Bosma et al. 2020), which is also visible in 
our sample (only 7.83% females).

We find that hyperactivity is also positively linked to EO in Japanese small busi-
ness owners, which is in line with the findings of previous studies. However, the 
association is driven by other subdimensions of EO than found in the study by Wis-
mans et al. (2020). We also have some new and surprising findings. Using one of 
the methods, PLS-SEM, we find a positive association between attention-deficit 
and EO. Moreover, we identify a positive relationship between the higher-level con-
structs of ADHD and EO. Finally, the additional analysis of the hyperactivity items 
shows that the two items are related to EO differently. One of the items, capturing 
‘mental hyperactivity’, is positively related to EO, whereas the other item, capturing 
‘physical hyperactivity’, is not related to EO.

Replication studies are important to improve the base of empirical evidence. 
By conducting this study, we both add to the generalizability of previous findings 
and extend those findings by including an additional analysis (Block and Kuckertz 
2018). The importance of the present paper is therefore threefold. First, as others 
have pointed out, studying the positive implications of ADHD can contribute to a 
more positive view of this mental disorder. Entrepreneurship could be an occupation 
in which ADHD-(type behaviour) proves to be an asset instead of a liability, though 
further research is necessary that studies the clinical diagnosis. Moreover, the link 
between ADHD and entrepreneurial success should be studied. Second, by replicat-
ing previous results, we add to the robustness of the hyperactivity-EO relationship 



 A. Wismans et al.

1 3

by replicating it in an entirely different culture. Finally, by assessing the hyperactiv-
ity items separately, we help to elucidate possible causes of the low internal consist-
ency of the hyperactivity construct. This leads to a novel finding that different types 
of hyperactivity, viz. mental and physical hyperactivity, are differently associated 
with EO. We go one step further by replicating this new finding using the dataset of 
Wismans et al. (2020).

Taken together, we replicate findings from original French, Spanish and predomi-
nantly American data sets, find additional and new results using a new Japanese data 
set and replicate them again using the original French data set.

We will refrain from an extensive literature review. Since our first aim is to repli-
cate previous studies, we do not justify hypotheses and rather refer to previous work 
for substantiation (Antshel 2018; Yu et al. 2019; Wismans et al. 2020). Moreover, 
the additional analysis of the hyperactivity items led to a surprise finding that was 
not based on a hypothesis. This finding generates a hypothesis in need of scientific 
justification to which we will return in the conclusion. The paper is therefore struc-
tured as follows. We will start with the methods section, in which the dataset, meas-
ures and methodology are described. Next, the results are discussed. Finally, the 
paper ends with a discussion and the conclusion of our findings.

2  Methods

2.1  Dataset

The data were collected by Amarok Japan. Amarok Japan was founded in Sep-
tember 2010 as the Japanese branch of the French Amarok research organization. 
Amarok studies small business owners’ beliefs, attitudes and behaviours in relation 
to their mental and physical health. Primary data were collected by a research team 
of the project ‘Amarok Keieisha Kenko Anshin Action’ (Amarok Manager Health 
Security Action) in Japan between March and October 2017. This project organized 
by Amarok Japan is a joint effort of Kansai University, Anshin Zaidan and Otsuma 
Women’s University. Anshin Zaidan is an insurance company specializing in casu-
alty insurance for SMEs. Only those entities that are SMEs according to the Japa-
nese definition (Japan SME Basic Act, Article 2, 1999) can be clients for Anshin 
Zaidan’s insurance activities.

Some 10,000 postal invitations were sent to the clients of Anshin Zaidan. In addi-
tion, employees of Anshin Zaidan directly approached their 3000 SME customers. 
Furthermore, an invitation was put in the bulletin of Anshin Zaidan. After agree-
ing to participate, entrepreneurs were interviewed by telephone. Participants were 
excluded based on the same rules applied by Wismans et al. (2020): entrepreneurs 
with a firm size larger than 250 employees or who owned less than 5% of the finan-
cial capital of their firm were excluded. Moreover, participants with missing values 
on ADHD or EO measures were excluded too. This resulted in a dataset consisting 
of 255 Japanese small business owners.

The average age of the entrepreneurs was 61.83 years, with a standard deviation 
(SD) of 11.34  years, and 7.83% are female. Regarding education, 50.61% of the 
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interviewees had completed at least a two-year degree after high school. Participat-
ing entrepreneurs had 17.59 employees on average with a SD of 24.71.

2.2  Measures

2.2.1  ADHD

ADHD was measured by the Adult ADHD Self-Report Scale v1.1 Screener (ASRS-
6), created by the World Health Organization (Kessler et al. 2005). This question-
naire is the short version of the ASRS-18 and consists of the 6 most predictive items 
from the full 18-item measure. The ASRS-6 can be used as a starting point to rec-
ognize the symptoms and signs of ADHD. Previous studies have used this screener 
to study subclinical levels of ADHD. Factor analysis has shown that it can be used 
to study the subdimensions of ADHD, attention-deficit and hyperactivity (Hesse 
2013). For all items, participants indicate how they have felt and conducted them-
selves over the past 6 months on a scale of 1 (‘Never’) to 5 (‘Very Often’). To assess 
overall ADHD symptoms, a weighted average of the items related to hyperactivity 
(50%) and attention-deficit (50%) was created.

Four items are related to attention-deficit symptoms. An example of an item is, 
‘How often do you have trouble wrapping up the final details of a project, once the 
challenging parts have been done?’

Two items are related to hyperactivity symptoms: ‘How often do you fidget or 
squirm with your hands or feet when you have to sit down for a long time?’ (Hy1) 
and ‘How often do you feel overly active and compelled to do things, like you were 
driven by a motor?’ (Hy2).

Table  1 shows the Cronbach’s alphas, means and correlations of all variables. 
Both attention- deficit (α = .64) and hyperactivity (α = .32) have low internal con-
sistency. Previous studies have likewise reported the same issues (Wismans et  al. 
2020; Yu et al. 2019; Kessler et al. 2007), although the internal consistency level of 
hyperactivity in our Japanese sample is notably extreme. An explanation is that very 
high alphas would not be expected, since to create the ASRS-6, the least redundant 
items of the ASRS-18 were selected (Kessler et al. 2007). However, to follow up on 
the suggestion of Wismans et al. that the two items possibly capture distinct parts 
of hyperactivity, we study their separate effects. Looking at the items of hyperac-
tivity, it seems that Hy1 is related to a more physical type of hyperactivity (fidget-
ing/squirming with hands or feet), whereas Hy1 is related to a more mental type of 
hyperactivity (‘being driven by a motor’).

2.2.2  EO

EO was measured at the individual level using the scale of Covin and Slevin (1988). 
This scale consists of 9 items. Participants had to state how much they agree with 
each item by considering the last three years of their lives on a 7-point Likert scale 
(1: strongly disagree; 7: strongly agree). Each of the subdimensions of innovative-
ness, proactiveness and risk-taking is measured by 3 items. An example of an item 
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measuring innovativeness is, ‘You have largely renewed your range of products or 
services’. One of the items capturing proactiveness is as follows: ‘You typically tend 
to respond to the actions of your competitors, rather than precede them’ (reversed). 
Finally, risk-taking was amongst others assessed by, ‘You tend to favour high-risk 
projects’. To assess total EO, the average of the 9 items was used.

2.2.3  Control variables

We used the exact same control variables as those used by Wismans et al. (2020). 
These were age, gender (female = 1), education level, firm size (dichotomized: 
0: ≤ 10 employees; 1: > 10 employees) and mental and physical hyperactivity. Men-
tal and physical hyperactivity were both measured by 1 item asking to describe one’s 
mental or physical health over the last months on a 5-point Likert scale (1: Very bad, 
5: Excellent). Since Amarok Japan is set up as a branch of Amarok France, educa-
tion level was measured in an ordinal manner according to the French education-
system (1: no secondary education; 2: vocational education, not high school; 3: high 
school; 4: high school + 2/3 years of further education; 5: high school + 4/5 years of 
further education; 6: PhD).

2.3  Methodology

Since we try to replicate previous findings, we will use the methods applied by Wis-
mans et  al. (2020). We use ordinary least squares (OLS) and partial least squares 
structural equation modelling (PLS-SEM) to study the relationship between ADHD 
and EO and their subdimensions. PLS-SEM is a path modelling technique that is 
suitable for the nature of our constructs ADHD and EO. Both ADHD and EO are 
constructed as first-order reflective, second-order formative measures in PLS-SEM. 
For reasons of parsimony, PLS-SEM is used only for the highest measurement level 
of EO and not for the analyses of its subdimensions.

3  Results

The results of the analyses can be found in Table 2.

3.1  ADHD and EO

Estimating the relationship using OLS regressions, weighted ADHD is positively 
associated with EO (β = .16, p < .01). Using PLS-SEM, we find a similar positive 
relationship between the two constructs (β = .20, p < .01). Looking at the subdi-
mensions, ADHD is positively related to innovativeness at a 10% significance level 
(β = .11, p < .10), not related to proactiveness and significantly related to risk-taking 
(β = .26, p < .01).
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3.2  Attention‑deficit and hyperactivity and EO

Looking at the subdimensions of ADHD using OLS, we find no link between atten-
tion-deficit and total EO, and we find a positive association between hyperactiv-
ity and total EO that is significant at the 10% level (β = .11, p < .10). Using PLS-
SEM, we find that both attention-deficit (β = .16, p < .05) and hyperactivity (β = .15, 
p < .05) are positively and significantly related to total EO.

In terms of the EO subdimensions, we find that attention-deficit is not related 
to innovativeness, while hyperactivity is associated with innovativeness only at the 
10% significance level (β = .12, p < .10). Both attention-deficit and hyperactivity are 
not related to proactiveness, but both show a significant positive relationship with 
risk-taking (attention-deficit: β = .22, p < .01; hyperactivity: β = .13, p < .05).

3.3  Mental and physical hyperactivity and EO

Since the internal consistency of the hyperactivity construct is low, we conducted 
OLS and PLS-SEM analyses distinguishing between the two items of hyperactivity, 
where the first item seems to capture physical hyperactivity (Hy1), and the second 
seems to capture mental hyperactivity (Hy2). The results can be found in Table 2.

We find that physical hyperactivity (Hy1) is not associated with EO or its sub-
dimensions, when analysing the link using both OLS and PLS-SEM. However, 
mental hyperactivity (Hy2) is positively related to EO estimated both by OLS and 
PLS-SEM (OLS: β = .16, p < .05; PLS-SEM: β = .15, p < .05). Looking at the sub-
dimensions of EO, mental hyperactivity is associated with innovativeness (β = .14, 
p < .05), not with proactiveness, and only at the 10% significance level with risk-
taking (β = .12, p < .10).

3.3.1  Replication in dataset of Wismans et al. (2020)

Because of the strong difference that we find in the relationship of the two hyper-
activity items with EO, we studied whether this distinction was also present in the 
dataset that was used by Wismans et  al. (2020) in their study. The results of this 
replication can be found in Table 3. In their dataset, consisting of 788 French SME 
owners, physical hyperactivity (Hy1) is likewise not related to EO or its subdimen-
sions. As in our Japanese sample, we find that mental hyperactivity (Hy2) is strongly 
related to EO estimated both by OLS and PLS-SEM (OLS: β = .13, p < .01; PLS-
SEM: β = .12, p < .01) in their dataset as well. However, the effect on the subdimen-
sions is different: mental hyperactivity (Hy2) is not associated with innovativeness, 
associated with proactiveness (β = .13, p < .01) and associated with risk-taking 
(β = .11, p < .01).
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4  Discussion and conclusions

The primary aim of the present study was to replicate the findings of previous stud-
ies by Yu et  al. (2019) and Wismans et  al. (2020) in an entirely different culture. 
Both studies document a positive link between hyperactivity and EO and no link 
between attention-deficit and EO. Furthermore, Wismans et al. (2020) also studied 
the higher-level relationship and found no link between total ADHD and EO. In the 
present study, we analysed a dataset of Japanese small business owners.

In contrast with the results of Wismans et  al. (2020), the present study found 
an association between the higher-level constructs of ADHD and EO. ADHD was 
found to be positively related to EO, which appears to be primarily driven by a 
link with the risk-taking dimension and partly by a weak link with the innovative-
ness dimension. Wismans et al. (2020) did not find a link between ADHD and EO, 
although they did find a link between ADHD and the risk-taking subdimension, for 
which we find a strong link, as well.

Similar to previous studies, we find a positive link between hyperactivity and EO. 
When distinguishing between the subdimensions of EO, we find that the hyperactiv-
ity-EO link is driven by different subdimensions than in the study of Wismans et al. 
(2020). In their sample, the relationship was driven mainly by the proactiveness and 
risk-taking subdimensions of EO. In contrast, in our Japanese sample, the hyperac-
tivity-EO relationship is mainly driven by risk-taking and, to a smaller extent, by 
innovativeness and not by proactiveness.

Contrary to previous studies, we find attention-deficit to be positively related to 
EO when applying PLS-SEM, though the link is not significant when studied by 
using OLS. This positive link was not found in the previous two studies conducted 
(Yu et al. 2019; Wismans et al. 2020). Wismans et al. (2020) even found a negative 
link between attention-deficit and proactiveness. In our Japanese sample, we find 
that attention-deficit is strongly linked to the risk-taking dimension and not to the 
other subdimensions of EO. It thus seems that the positive ADHD-EO link in our 
Japanese sample of business owners is driven by positive relations of both attention-
deficit and hyperactivity with EO.

The fact that we find a positive association between ADHD/attention-deficit and 
EO in our sample that was not found before could be due to cultural differences 
between the datasets used in previous studies and the dataset we use. As discussed 
in the introduction, studies show that national culture, by way of both values and 
institutions, impacts the EO in a country (Kreiser et  al. 2010). Japanese culture, 
characterized by high power distance, uncertainty avoidance, masculinity and col-
lectivism, contributes to lower rates of entrepreneurial activity, risk-taking and 
proactiveness (Lee and Peterson 2000; Okamuro et  al. 2017; Kreiser et  al. 2010). 
Second, although ADHD is found to be a cross-cultural valid disorder and no differ-
ences in prevalence rates have been documented to date (Davis et al. 2012; Polanc-
zyk et  al. 2007), it is likely that culture affects behaviour in subclinical samples. 
In Japanese culture, substantial emphasis is placed on harmonious behaviour and 
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interpersonal sensitivity, which could cause people to underreport behaviour that is 
typical for ADHD (Davis et al. 2012). This is in line with the lower average values 
of both hyperactivity and attention-deficit on the ASRS-6 that we find in our sam-
ple compared with the French sample of Wismans et al. (2020). Both these aspects 
could affect the strength and direction of the relationships that we find in our study. 
However, more research is needed to explain the dynamics that underlie the positive 
link that is found between ADHD/attention-deficit and EO in our Japanese sample 
that was not found before.

The second aim of the present study was to obtain a better understanding of the 
low reliability of the hyperactivity construct. Since several studies showed that the 
hyperactivity measure has low internal consistency, Wismans et al. (2020) noted that 
the two items making up the construct could capture distinct effects. By analysing 
the two hyperactivity items separately, we found that one of the items is not linked 
to EO (Hy1), whereas the other item has a strong positive link with EO (Hy2). 
The item not related to EO seems to measure a more physical type of hyperactiv-
ity, whereas the other items seem to measure a more mental type of hyperactivity. 
Additionally, to check for the robustness of this finding, we turned to the dataset of 
Wismans et al. (2020). In their dataset of French SME owners, the same difference 
in the associations of the mental and physical hyperactivity items with EO was pre-
sent. The fact that we also replicate it in another sample increases our belief in the 
robustness of this finding.

ADHD in adults is usually characterized by mental restlessness instead of physi-
cal hyperactivity, which is more common in children. As children with ADHD grow 
older, overt hyperactivity symptoms often evolve into more internal restlessness dur-
ing adolescence and adulthood (American Psychiatric Association 2013; Ingram 
et al. 1999). Therefore, the strong result for the mental hyperactivity item could be 
caused by the fact that mental hyperactivity more accurately captures ADHD symp-
toms that are present in adults. However, for a precise interpretation, more research 
is needed on whether the two items indeed relate to these two expressions of hyper-
activity. Furthermore, future results would increase in reliability if composite meas-
ures of ‘physical’ and ‘mental’ hyperactivity comprising of multiple items would be 
constructed and used. An interesting avenue is to use the Internal Restlessness Scale 
(Iwaszuk et al. 1997; Weyandt et al. 2003), which was designed to capture mental 
restlessness in adults with ADHD. In conclusion, we present a novel and interesting 
result, though further research is necessary.

We consistently obtain stronger results (lower errors) when using PLS-SEM 
compared with using OLS, which could be explained by the fact that the meth-
ods make different statistical assumptions but also by the difference in how the 
constructs are ‘built’ in the two methods. Within our OLS model, we used the 
average value of the items of the scales (or weighted average in case of ADHD), 
which means that every item or symptom has an equal weight. In contrast, in 
PLS-SEM, more weight is given to items with higher predictive validity.
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This study makes several contributions. First, the fact that we replicate the 
hyperactivity-EO association in a totally different cultural context adds to the 
robustness of this link. Second, by studying the hyperactivity items separately, 
we have provided insights into the associations of different types of hyperactivity. 
For further research, it is important to study whether we can indeed state that this 
is a distinction between physical and mental hyperactivity or whether the items 
capture something else. Third, the fact that we replicate the positive relationship 
between ADHD symptoms and entrepreneurship could improve and de-stigmatize 
the view of ADHD. It is even more encouraging for the implications of ADHD 
symptoms in the Japanese population that we also find a positive link between 
attention-deficit and EO. However, subclinical levels of ADHD were studied, so 
the results will not necessarily hold for those with a full-blown clinical diagnosis 
of ADHD. Furthermore, the present research does not tell us whether the positive 
relationship between ADHD symptoms and EO also translates to entrepreneurial 
success. However, the positive relationship with firm performance through EO 
was established in the study by Yu et  al. (2019). Another promising avenue for 
future research is the study of the relationship of other mental disorders—for 
example, dyslexia, which is often related to ADHD—to entrepreneurship.

A limitation of the present study is that we have used self-reported data meas-
ured at only one moment in time. Future research should make use of different 
types of observations involving reports by clinical psychologists and controlling 
for consistency over time. Furthermore, we found differences between the results 
of our study and those of previous studies. Here, we expect that culture could 
play a role, though with the information we have of only a limited number of 
societal settings, we are unable to draw any conclusions. Future research should 
investigate whether and to what degree cultural differences underlie the differ-
ences between our findings and those of previous studies.

The robust link between ADHD symptoms and EO could have positive con-
sequences in two directions. First, for people struggling with these symptoms—
mostly associated with detrimental outcomes in employment—starting a business 
could provide a suitable occupation. Yu et al. (2019) showed that ADHD symp-
toms are related to firm performance through EO. Second, these new businesses 
would lead to less unemployment and will have a positive effect on regional 
development and economic performance (Neumann 2020). To stimulate entrepre-
neurship among people with ADHD symptoms, an interesting avenue for further 
research could be to study the effect of entrepreneurship education on adoles-
cents with and without ADHD symptoms. As stated by Brüne and Lutz (2020), 
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scholars should differentiate between different groups when studying the effects 
of entrepreneurship education programmes. Moreover, it would be interesting to 
study the influence of role models, for example, successful entrepreneurs diag-
nosed with ADHD, on students with ADHD symptoms. Studies show that role 
models have positive effects on entrepreneurial intentions, especially when the 
perceived similarity is high (Abbasianchavari and Moritz 2020).

In conclusion, in the current study, we observe a positive association between 
ADHD and EO. Additionally, we replicate the positive relationship found between 
hyperactivity symptoms and EO found by Yu et al. (2019), Wismans et al. (2020) 
in an entirely different culture. Moreover, using PLS-SEM, we find a positive rela-
tionship between attention-deficit symptoms and EO that was not found previously. 
Finally, we show that the items underlying the hyperactivity construct are related 
to EO differently. It appe ars that a more mental type of hyperactivity is positively 
related to EO, whereas the more physical type of hyperactivity is not related to EO.
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Table 2  Results from OLS regressions and PLS-SEM analysis (N = 255)

Note *p < .10, **p < .05, ***p < .01. β= standardized beta

Innovative-
ness

Proactive-
ness

Risk-Taking Total EO Total EO 
(PLS-SEM)

β SE β SE β SE β SE β SE

ADHD weighted total
ADHD .11* .17 − .08 .15 .26*** .16 .16*** .10 .20*** .06
Physical health .15** .13 − .10 .11 .11 .12 .10 .08 .15** .07
Mental health .21*** .12 .15* .10 .12* .11 .24*** .07 .21*** .08
Gender (male = 0) − .07 .39 .04 .33 − .04 .36 − .04 .24 − .07 .06
Age (years) − .07 .01 − .01 .01 − .11* .01 − .10* .01 − .11* .06
Education level .09 .07 .06 .06 .11* .07 .13** .04 .11* .06
Firm size .05 .21 .01 .18 .17*** .20 .12* .13 .11* .06
R2 .12 .03 .16 .15
Subdimensions ADHD
Attention−deficit .02 .15 − .07 .13 .22*** .14 .09 .09 .16** .06
Hyperactivity .12* .13 − .04 .11 .13** .12 .11* .08 .15** .06
Physical health .15** .13 − .10 .11 .11 .12 .10 .08 .16** .07
Mental health .20*** .12 .14* .10 .13* .11 .24*** .07 .20*** .07
Gender (male = 0) − .06 .39 .04 .33 − .05 .36 − .04 .24 − .07 .06
Age (years) − .07 .01 − .01 .01 − .11* .01 − .10* .01 -.10* .06
Education level .09 .07 .06 .06 .11* .07 .13** .04 .11** .06
Firm size .06 .22 .01 .18 .15** .20 .12* .13 .12** .06
R2 .12 .03 .16 .15
Hyperactivity differentiated
Attention-deficit .00 .156 − .08 .13 .21*** .14 .07 .09 .16** .06
Physical hyperactivity (Hy1) .02 .10 − .10 .08 .04 .09 − .01 .06 .03 .06
Mental hyperactivity (Hy2) .14** .10 .05 .09 .12* .09 .16** .06 .15** .07
Physical health .15** .13 − .11 .11 .11 .12 .09 .08 .16** .07
Mental health .20*** .12 .14* .10 .13* .11 .24*** .07 .20*** .08
Gender (male = 0) − .06 .39 .04 .33 − .05 .36 − .04 .24 − .07 .05
Age (years) − .08 .01 − .02 .01 − .12* .01 − .11* .01 − .11* .06
Education level .09 .07 .05 .06 .10* .06 .12** .04 .11* .06
Firm size .07 .22 .02 .19 .16** .20 .13** .13 .12** .06
R2 .13 .04 .17 .16
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