
International Entrepreneurship and Management Journal (2022) 18:579–602

Vol.:(0123456789)

https://doi.org/10.1007/s11365-021-00761-7

1 3

Intuition and rationality in intrapreneurship and innovation 
outputs: The case of health professionals in primary health 
care

Carla S. Marques1 · Cândido Lopes2 · Vitor Braga3 · Vanessa Ratten4  · 
Gina Santos5

Accepted: 11 July 2021 
© The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature 
2021

Abstract
The aim of this article is to explore the role of cognitive styles and intrapreneurship 
in health professionals’ innovation outputs, as well the mediated effect of intrapre-
neurship between cognitive styles and innovation output. This study used the survey 
method of data collection, through a self-administered questionnaire. Partial least 
square structural equation modelling method was used to analyse the result of the 
sample of 209 professionals of primary health care providers in Northern Portu-
gal. Our findings reveal that cognitive style plays a significant role in intrapreneur-
ship and innovation outputs, which are mediated by intrapreneurship. In particular, 
health care professionals with the rational cognitive style are likely to be more of a 
intrapreneur and innovative as compared to those with a intuitive cognitive style. 
Promoting intrapreneurship is crucial for successful innovation outputs. This study 
reveals that an understanding of the cognitive style of the health care professionals 
can help managers allocate appropriate individuals to different healthcare tasks. Our 
primary contribution to theory has been to highlight the importance of cognitive 
styles in intrapreneurship and innovation within the context of primary health care 
organizations.
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Introduction

The idea that innovation is relevant to create competitiveness in modern organiza-
tions has been commonly proven by several authors (e.g., Wojtczuk-Turek & Turek, 
2015; Zhang & Bartol, 2010). Fostering intrapreneurial behaviors and practices has 
assumed prime importance in the strategies of many organizations where creating 
innovation is perceived as an important means of establishing and maintaining com-
petitive advantage as well as a method for initiating corporate renewal (Russel, 1999). 
However, there is still a lack of understanding about different contextual and indi-
vidual situations that influence the intrapreneurship-innovation link.

Innovations in healthcare are a critical issue in ensuring organisational efficiency 
and effectiveness in constantly changing healthcare environments, as in other indus-
tries (Yang et al., 2019). Health professionals need innovative approaches to meet 
the care needs of different patients (Machon et al., 2019). Innovative approaches are 
required in improving health, preventing diseases, implementing new treatments and 
providing safe and high-quality care services, these allowances are always essential, 
but at the present time of the COVID 19 pandemic they become much more rele-
vant. Therefore, innovation should become a fundamental part of health professional 
practices at all levels, including primary health care.

It is important to understand what individual and organizational aspects can 
become a basis for innovative activities to be carried out in the healthcare workplace 
(Wojtczuk-Turek & Turek, 2015). As for the individual aspects, for health profes-
sionals, the use of the intuitive or rational system, when faced with a certain clinical 
situation, depends on the complexity of the situation in relation to the professional’s 
abilities, previous experiences and self-confidence (Allinson et al., 2000; Croskerry, 
2009; Tay et  al., 2016). The results of Allinson et  al. (2000) study indicated that 
the cognitive perspective has the potential to make an important contribution to the 
study of entrepreneurship. More specifically, they refer to the possibility that fur-
ther research into cognitive styles could provide a differentiated basis for identify-
ing those individuals who have the potential to become successful entrepreneurs. 
Armstrong et al. (2011), in their review of the research on the influence of cognitive 
style on entrepreneurship, identify several insights relating to the impact of cogni-
tive style on entrepreneurial action, creativity, and innovation.

Intrapreneurship is a subtype of entrepreneurship whose study has increased in 
the last two decades (Blanka, 2019) in order to understand its nature, background 
and implications in organizations (e.g., Ağca et al., 2012; Gawke et al., 2018). With 
respect to the intrapreneurial activities of the employee, the current literature is 
scarce and fragmented (Blanka, 2019). In the health sector, there are some studies 
on individual and organizational factors that influence intrapreneurship (e.g., Gawke 
et al., 2018; Lages et al., 2017; Marques et al., 2019). However, to the best of our 
knowledge, no studies have so far studied the role of cognitive styles in intrapreneur-
ship, in any sector of activity. In order to bridge this gap and based on the study by 
Armstrong et al. (2011), this study aims to explore the role of cognitive styles and 
intrapreneurship in health professionals’ innovation outputs, as well the mediated 
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effect of intrapreneurship between cognitive styles and health professionals’ innova-
tion output.

In light of the above discussion, the authors were motivated to develop the current 
study and address some major research gaps pertaining to the concept of intrapre-
neurship. First, it was observed that the existing empirical studies on intrapreneur-
ship have primarily focussed on examining its various organizational-level ante-
cedents and outcomes such as organizational support (e.g., Covin & Slevin, 1991; 
Lages et  al., 2017). However, research examining its relationship with individual-
level variables such as cognitive styles have not received much attention. We believe 
that examining such relationships are important because cognitive styles have an 
intertwined relationship with intrapreneurial decision-making and innovative perfor-
mance of the individuals. Second, the current study also addresses some theoretical 
gaps in the literature. It extends the discussion on the role of cognitive styles on 
intrapreneurship and trying to establish the mediating role of intrapreneurship in the 
relationships between cognitive styles and innovation outputs. Prior studies have not 
examined the role of cognitive styles in the context of intrapreneurship. Finally, the 
sector chosen for the study, i.e. primary health care further enhances the novelty of 
the research. No such research on intrapreneurship has explored in the context of 
primary health sector. The bibliometric analysis carried out by Galván et al. (2021) 
showed the existence of few studies on intrapreneurship, suggesting the contribution 
of new models in specific sectors and territories is required. They also raise the need 
to link the term with other areas of knowledge, such as psychology, specifically with 
regard to the measurement of intrapreneurship at the individual level by address-
ing the following question: what are the conditions that lead employees of a given 
organization or sector to develop intrapreneurial behavior and to propose and carry 
out new business ideas from the organization for which they work? This includes the 
areas of public administration, like primary health care, and new psychological pre-
dictors, like cognitive styles. Therefore, in this study our research question is: What 
is the role of cognitive styles and intrapreneurship in health professionals’ innova-
tion outputs?

This article is divided into five sections. The next section discusses the theoreti-
cal foundation of the topics addressed that support the research hypotheses for our 
conceptual research model. In the following section, the methodology used in this 
research is explained. In the fourth section the main results are presented, namely 
the characterization of the sample, the validation of the measurement instrument and 
the structural equations model based on the conceptual research model. In the fifth 
section, conclusions, discussion of results, implications of the study and limitations 
of the investigation are presented.

Theoretical background and hypotheses

Cognitive styles

Cognitive styles also named mental models, take into account the information and 
the experience of each individual. Organizations, in any industry, increasingly 
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demand greater input from their employees; proactivity is required and, together 
with managers in order to identify market opportunities and threats, as well as being 
able to make decisions. According to Tay et al. (2016) decision making is complex, 
using two types of cognitive operations, named as the intuitive and the rational sys-
tem. The thinking process of the intuitive system is often described as a reflective 
system, which is "intuitive" and "experimental", which leads to an automated way of 
thinking. It is produced without much conscious effort and channels available infor-
mation through a recognition of subconscious patterns based on similar past situa-
tions. When an individual is more dependent on the intuitive system, the accuracy of 
decision-making can be affected (Croskerry, 2009). However, there is evidence that 
the intuitive system is an indispensable element for health professionals’ decision 
making (Tay et al., 2016). The rational system is more determined than the intuitive 
system, the latter is not necessarily less capable, on the contrary, complex cognitive 
operations eventually migrate from the rational system to the intuitive system (i.e., 
they become more automatic) as capacity and skills are accumulated (Moulton et al., 
2007).

The rational system is the most intentional and analytical side of the cognitive 
process. It is grouped by logical judgment and a mental search for additional infor-
mation acquired through past learning and experience (Croskerry, 2009). The data 
is then carefully organized, through a conscious application of the rules, making it 
a slower and cognitively more demanding process, but more likely to lead to better 
decisions—the rational system is usually involved when there is uncertainty, com-
plexity or problems, and its results give little room for error, but there is time to 
think (Moulton et  al., 2007). The thinking process of the rational system is slow, 
requiring significant cognitive effort and, although it is less prone to errors, it is not 
infallible (Tay et al., 2016). The intuitive and rational systems thinking is useful in 
the right place and at the right time, in fact, they complement each other. Together, 
they promote greater thinking, decision making and action efficiency, and help to 
organize thinking and uncertainties (Quirk, 2006).

Cognitive styles are an important factor of individual behaviour in management 
(Armstrong et  al., 2011) and in the way individuals generate ideas and implement 
them, and there is an increased interest in their study in this area (Alnuaimi et al., 
2017). Allinson et  al. (2000) results indicate that the cognitive perspective has the 
potential to make an important contribution to the study of entrepreneurship. Over 
the past five years, some studies have emerged that relate cognitive styles to entrepre-
neurship (e.g., Adomako et al., 2016; Deprez et al., 2019; Estelami & Nejad, 2017;  
Franić & Drnovšek, 2019; Molaei et al., 2014; Randerson et al., 2016), and to innova- 
tion (e.g.,  Batra & Vohra, 2016; Alnuaimi et  al., 2017; Aggarwal &  
Woolley, 2019; Lomberg et al., 2017). Before that Corbett and Hmielski (2007) refers 
the emerging view of entrepreneurial cognition suggests that an understanding of the 
mental processes of entrepreneurs will enable researchers to build a well-grounded 
foundation toward systematically explaining the individual’s role within the process 
of entrepreneurship.

Cognitive experiential self-theory (CEST) explains the presence of intuitive and 
rational thinking styles in managerial cognition (Epstein et al., 1996). This theory 
shows how the intuitive cognitive mode is associated with affect and operates at an 
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automatic, preconscious level, and the rational mode is affect free and operates at 
a conscious level. In this study, we indicate that intuition involves very rapid and 
nonconscious decision making and rationality refers to slow and conscious decision 
making. The bipolar nature of conceptualizing and measuring cognitive style also 
helps to capture the dialectic in solving problems and ways to resolve conflict when 
dealing with an experience; such conceptualization helps to develop more accurate 
understanding of meaning making processes for an individual.

In the scientific community there are differences of opinion regarding the treat-
ment of cognitive styles as separate scales or as opposite poles of the same dimension 
(Cools & Broeck, 2007). Currently the convergence of ideas goes in the sense that 
cognitive styles can be placed in a spectrum (Estelami & Nejad, 2017) in a continu-
ous variation from intuitive to analytical (Molaei et al., 2014), which varies accord-
ing to tasks or situations in which the individual finds himself. At one pole of the 
spectrum are exclusively analytical and at the other exclusively intuitive individuals, 
and many individuals have styles that are somewhere between these two extremes 
(Estelami & Nejad, 2017). The use of the intuitive or rational system, when it comes 
to thinking and acting in a particular clinical situation, depends on the complexity of 
the situation in relation to the capabilities of health professionals, past experiences 
and self-confidence (Tay et al., 2016). Taking these statements in mind we decided 
to use the Allinson and Hayes (1996) Cognitive Style Index (CSI), which is a two-
dimensional measuring instrument: intuitive cognitive style and rational cognitive 
style. The evaluation of the cognitive styles of managers, leaders and employees has 
begun to be carried out, albeit sparingly, in health studies, mainly at the level of the 
evaluation of the cognitive style in decision making (e.g., Djulbegovic et al., 2014) 
and personal motivations and characteristics (e.g., Parker-Tomlin et al., 2018). There 
are no studies that linked cognitive styles to intrapreneurship and innovation of health 
professionals.

Intrapreneurship

The different approaches to studying and defining intrapreneurship are not really con-
tradictory because corporate entrepreneuring is a multidimensional phenomenon, 
incorporating individual, organizational, and environmental elements (Russel, 1999). 
The primary focus of this paper is on individual influences on the process of corpo-
rate entrepreneurship. In order to accommodate this perspective, intrapreneurship is 
defined as “a process whereby employee(s) recognize and exploit opportunities by 
being innovative, proactive and by taking risks, in order for the organization to create 
new products, processes and services, initiate self-renewal or venture new businesses 
to enhance the competitiveness and performance of the organization” (Neessen et al., 
2019, p.551). This concept thus gives relevance not only to organizational aspects, 
but also to individual aspects of the employee.

There are different conceptualizations of intrapreneurship. According to Antoncic 
and Hisrich (2001) at the organizational level it can be evaluated in four dimensions: 
creation of new business within the company; innovation (products, services and 
technologies); self-renewal (strategy reformulation, reorganization and changes in 
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the company) and proactivity (search for competitiveness which includes initiative, 
risk, daring and aggressiveness). There is also a second conceptualization which 
focuses on the gains of intrapreneurship from employees to employers (Gawke 
et  al., 2019). However, more recently, a third conceptualization of intrapreneur-
ship has emerged: this results from a strategic behavior (creating, adding or invest-
ing resources in new businesses to the organization) and strategic renewal (seeking 
advantages to renew or enhance products, services, methods or strategies) (Gawke 
et al., 2018, 2019). The great difference between them is that the former focus on 
the organizational vision and the latter on the employee’s vision and results obtained 
by them (Gawke et al., 2019). This study explores the intrapreneurship-innovation 
link, thus, although the innovation dimension is associated with the conceptualisa-
tion of intrapreneurship at the organisational level, we find that the conceptualisa-
tion presented by Gawke et  al. (2019) places the employee as the most important 
element of intrapreneurship. This means that they show that they can contribute to 
organisational innovation through seeking advantages to renew or enhance products, 
services, methods or strategies.

Intrapreneurship is gaining traction in organizations to buckle up for the dynamic 
business environment (Pandey et al., 2020). Several studies have been given increas-
ing attention to intrapreneurship because it has a positive effect on the survival, 
growth, profit and renewal of organizations (e.g., Cadar & Badulescu, 2015; Reuther 
et al., 2017; Zahra, 1995). Intrapreneurship is fundamental for the survival of organi-
zations through constant innovations that convert, among other options, in the devel-
opment of new products and services or in the conquest of new markets (Marques 
et al., 2019). According to Marques et al. (2018) organizations that provide health 
services, particularly in countries where the public sector plays a vital role, intrapre-
neurship has become increasingly important.

Employees need to adopt “innovative” and “differentiating” roles, instead of 
passively receiving orders, exchanges and products (Bowen, 2016). Over time, the 
role of employees in organizations has changed. Decision-making processes have 
become more decentralized and employees have gained more responsibility (Caputo 
& Pellegrini, 2019; Foss & Klein, 2015).

The entrepreneurial decision-making style can be analysed by taking and intra-
preneurial perspective (Tognazzo et  al., 2020). Research by Neessen et  al. (2019) 
suggests that the intrapreneurial behaviour of employees has become strategically 
important for the organizations’ performance. Entrepreneurs are individuals able 
to identify and/ or create opportunities and innovation, using resources that allow 
extracting the maximum benefits from such innovations (Gartner & Shane, 1995).

The decision making style of intrapreneurs is different due to institutional factors 
affecting their behaviour. The discussion on intrapreneurship is incomplete without 
clearly distinguishing the ‘intrapreneurs’ from the ‘entrepreneurs’. Marques et  al. 
(2019) found that there are differences between entrepreneurs’ and intrapreneurs’ 
profiles. Entrepreneurs are considered agents of change, innovators who produce 
new products or identify new markets, combine ways that lead to new resources, 
achieve competitive advantage and create changes in the market competitiveness 
rules (Caputo & Pellegrini, 2019). In contrast, intrapreneurs seek to change their 
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organizations and innovate within that context, but it requires an organizational cul-
ture and environment that encourages successful entrepreneurship.

Allinson et al. (2000) were among the first to study the relationship between cog-
nitive styles and entrepreneurship, since cognitive styles are essential in explaining 
entrepreneurial behaviour (Randerson et al., 2016). Entrepreneurial cognition is the 
study of the mental models of entrepreneurs and how the entrepreneurial process 
and its results are related to psychological traits (Chen et al., 2015). It is on indi-
vidual behaviour that the activity and entrepreneurship of an organization depends, 
so the study of the relationship of cognitive styles as the primary antecedent of intra-
preneurship is vital. For Pandey et al. (2020) intrapreneurship is on the rise in organ-
isations, with these researchers claiming that intrapreneurship increases positivity 
at work enabling employees to perform better. The results of their study highlight 
the existence of positive relationships between intrapreneurship, cognitive styles and 
work engagement.

Based on these arguments, the following hypothesis are postulated:

H1: Health professionals’ rational cognitive style has a positive influence on 
intrapreneurship.

H2: Health professionals’ intuitive cognitive style has a positive influence on 
intrapreneurship.

Innovation outputs

Innovation can be considered to be the result of “a systematic effort and a high 
degree of organization” (Drucker, 2014). It can be described as the willingness 
and interest for looking for new ways of acting, and this conceptualization does not 
imply the introduction of innovative products, but a preference for being committed 
and involved in creative and experimental processes (Rauch, 2010).

Innovation in the primary health care sector refers to the act or process of devel-
oping new ideas and devices that imply new methods of providing healthcare. 
Innovation is not only about reforming the work at one single primary health care 
organization, but it is about developing services and new work methods that can be 
more broadly diffused and implemented at several primary health care organizations 
(Côté-Boileau et al., 2019). Innovations should lead to higher efficiency, be safe and 
convenient for patients, therefore must be sustainable over time, consequently con-
tributing to an improved environment, as well as economically sound and supportive 
of the society (Emilsson et al., 2020).

Thus, innovation activities are highly dependent on the individuals who carry 
them out, either as entrepreneurs or as employees (Rufaidah, 2017). In the develop-
ment of innovative behaviour, during the implementation phase, the biggest chal-
lenge is to overcome obstructions, barriers and resistance (Howell et al., 2005), this 
can only be achieved by adapting the idea or implementation plans until the product, 
service or processes are perfected and used in the organization, thus the results or 
innovation outputs are achieved (Lukeš & Stephan, 2017).
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Lukeš and Stephan (2017) explain innovation outputs as achieved changes, 
i.e., the implementations of new ideas accomplished to change products, ser-
vices or processes within the organization. In this context, innovative employ-
ees achieve innovative results, such as inventions, new products, new services 
or new models. Researchers like Gawke et  al. (2018) mentioned that employ-
ees’ intrapreneurship can have beneficial results for their well-being through 
their potential to increase personal resources, which, in turn, increase the work 
involvement levels and maintain these levels effectively. This means there is 
some degree of autonomy and self-discretion associated with being an intrapre-
neur that leads to better overall results. This is supported by Letsie (2017) who 
found that intrapreneurial nurses are compared to front line runners, because 
they develop, promote and offer innovative care, transforming the workplace 
atmosphere or culture by improving internal processes. Some studies explore 
this intrapreneurship-innovation link. For example, Marvel et al. (2007) showed 
that intrapreneurial employees (i.e., employees who actively engage in venture 
and strategic renewal behaviors) in the technical sector were responsible for the 
creation, promotion, and implementation of several breakthrough innovations 
for their organization. Moreover, Camelo-Ordaz et  al. (2012) reported similar 
results in their study among intrapreneurial employees in the creative industry, 
as well Wan et al., (2020a, 2020b) in platform enterprises.

Based on the above discussion, the following hypothesis about the relationship 
between intrapreneurship and cognitive styles can be stated:

H3: Health professional’s intrapreneurship has a positive influence on innova-
tion outputs.

It has been described in the literature that the innovative behavior of each 
employee is a focus of innovation and intrapreneurship (Lukes & Stephan,  2017) 
and that the need to foster competitiveness in organizations leads to the cogni-
tive approach (cognitive styles) of employees being essential to foster innovation, 
achieving better results (Alnuaimi et al., 2017).

Some researchers argued that cognitive styles would be correlated with the pro-
pensity to be innovative (Armstrong et al., 2011; Batra & Vohra, 2016). Building on 
the above discussion, it is profound that the cognitive styles may boost intrapreneur-
ship. Likewise, intrapreneurship was found to serve as significant predictor of inno-
vation outputs (e.g., Gawke et al., 2018; Pandey et al., 2020). Thus, intrapreneurship 
could serve as a potential mediator on the relationship between cognitive styles and 
innovation outputs. A mediator is defined as an intervening variable that serves as 
a channel over which an independent variable is capable of impacting a depend-
ent variable (Hayes, 2009). As the two dimensions of cognitive styles (intuitive and 
rational) postulates a positive association with intrapreneurship (mediator) and the 
intrapreneurship (mediator) also postulates a positive association with innovation 
outputs (independent variable), then intrapreneurship could mediate the association 
between cognitive styles dimensions and innovation outputs. Thus, this study postu-
late that:
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H4a: Health professional’s intrapreneurship mediates the relation between 
rational cognitive styles and innovation outputs

H4b: Health professional’s intrapreneurship mediates the relation between 
intuitive cognitive styles and innovation outputs

The conceptual model was based on the EIS (Employee intrapreneurship meas-
urement scale), developed by Gawke et al. (2019), and incorporating output inno-
vation dimension of Lukeš and Stephan (2017)—the Innovation Support Inventory 
(ISI)—and Allinson and Hayes (1996) CSI (Cognitive Styles Index), for cognitive 
styles.

Methodology

In order to empirically evaluate the model in Fig. 1, a questionnaire was developed 
and applied to health professionals in primary health care sector, at ACES Tâmega 
III- Vale Sousa Norte, in Portugal. The questionnaire was structured in four parts: 
1) Intrapreneurship, EIS was used (Employee intra-entrepreneurship measurement 
scale—Gawke et  al., 2019), containing 17 items, venture behaviour (8 items) and 
strategic renewal behaviour (9 items); 2.) Innovation outputs, the Innovation Sup-
port Inventory (ISI) by Lukeš and Stephan (2017) was used, containing 3 items; 3) 
Cognitive styles, Allinson and Hayes’ (1996) CSI (Cognitive Style Index) was used, 
containing 20 items, rational style (10 items) and intuitive style (10 items); C) Soci-
odemographic data, containing 10 questions. It was applied in June 2019, with 312 
surveys distributed, with 209 valid responses (67% response rate). The 40 questions 
that make up part A, B and C of the questionnaire were closed multiple-choice ques-
tions, following a previously chosen scale: we used the Likert scale, ranging from 1 
to 7.

In order to validate the data, the existence of missing values and outliers was 
verified. Once the computer file was validated, we proceeded to statistical analysis 
and data interpretation with the support of the statistical software IBM SPSS 24 
(Arbuckle, 2016) and SmartPLS 3.0 (Ringle et al., 2015).

H3

Cognitive styles

Rational
Intrapreneurship

Innovation 

Outputs

H2Intuitive

H4a; H4b

H1

Fig. 1  Conceptual research model
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To test our hypotheses, as well as to compare the various variables, several tests 
were used throughout this study, within the scope of univariate analysis and mul-
tivariate analysis performed. The univariate (frequency analysis) and multivariate 
(analysis of structural equation models) technical analyses used will be described 
in the next chapter, anticipating the presentation of results for each of the statistical 
treatments performed.

Our sample includes 81.8% females, with the age group mostly represented being 
36 to 45 years old (42.6%). Most of the respondents are married or in a civil partner-
ship (81.3%) and have a higher education degree (65.5%). Most of the respondents 
are nurses (35.4%) followed by medical doctors (21.1%). Almost all employees have 
a permanent link with the organization (92.2%), with about half of them (48.5%) 
holding 20 or more years of professional experience, which is 18.21 ± 8, 97 years 
of average, ranging between 3 and 40 years. Only 6.2% of the sample are in man-
agement / coordination positions, and the type of bond that predominates is tenure 
(82.8%). These respondents have 11- 15  years (18.7%) and 21–25  years (17.2%) 
years of professional experience.

Results: Intuition and rationality in intrapreneurship and innovation 
outputs of health professionals in primary health care

Evaluation of the psychometric properties of 2nd Order latent variable – 
intrapreneurship

The psychometric characteristics related to the 2nd order latent variable of Intrapre-
neurship took into account the recommendations mentioned by Hair et al. (2012), 
Hair et  al. (2013) and Gefen et  al. (2011), carrying out a Confirmatory Factorial 
Analysis and consequently evaluating the reliability of the constructs as well as the 
respective factorial validity, convergent validity and discriminant validity. As it can 
be seen in Table 1, the reliability of the constructs is met with the composite reli-
ability (CR) values being all higher than 0.962 (> 0.70). All items of the different 
dimensions display factor loadings greater than 0.70, so it is verified that there is 
factorial validity. The values of the average variance extracted (AVE) were found to 
be above 0.737, so they fall within the recommended range (> 0.50), ensuring con-
vergent validity (Bagozzi & Yi, 1988).

Applying the Fornell-Larcker criterion, it was inferred that the values of the 
square root of the factors’ VEM proved to be higher than the values of the correla-
tion between them. After the determination of the scores of the sub-constructs men-
tioned above, these were used as manifest variables in the model to be tested.

Measurement model (outer model)

In order to evaluate the reliability of the constructs of the measurement model 
relative the, factorial validity, convergent validity and discriminant validity were 
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evaluated, following also the recommendations mentioned by Hair et  al. (2012), 
Hair et al. (2013) and Gefen et al. (2011). It is important to note that one rational 
cognitive style factor loading showed a value slightly below 0.7, “R2—I performed 
the task in a systematic way” (0.629), so we decided to remove the item. As it can 
be seen in Table 2, Innovation outputs has 3 manifest variables, Intrapreneurship has 
2 manifest variables, the Intuitive cognitive style has 10 manifest variables and the 
Rational cognitive style 9 manifest variables. Also, based on Table 2, the reliability 
of the constructs was assessed with the minimum composite reliability value being 
0.875 (> 0.70), thus ensuring the reliability of the construct. Factorial validity, on 
the other hand, was assessed through the analysis of factor loadings, which were 
higher than 0.7, thus confirming the factorial validity (Hair et al., 2011). Convergent 
validity was assessed taking into account the value of the average variance extracted 
(AVE), in all cases was greater than 0.669 (> 0.50) and was therefore guaranteed.

Discriminant validity was assessed using the Fornell-Larcker criterion (Fornell-
Larcker, 1981) and, as it can be seen in Table 3, it the square root values of the fac-
tors AVE is significantly higher than their correlation, which happens for the various 
constructs under analysis, so there is discriminant validity.

Structural model (inner model)

The evaluation of the structural model and its predictive capacity was performed 
by the  R2 of the endogenous latent variables (Chin, 1998), but also by the size of 
the f 2 effects (Cohen, 1988). As it can be inferred from Table 4, the  R2 value of 
the Innovation outputs was 0.274, and 0.162 for Intrapreneurship, so they were all 
above the acceptable cut-off point of 0.1 (Falk & Miller, 1992). The effect size (f 
2) complements  R2 and considers the relative impact of an exogenous variable, in 
particular on an endogenous variable through changes in  R2 (Cohen, 1988). Cohen 
(1988) suggests f 2 values   of 0.02, 0.15 and 0.35 for small, medium and large effects 

Table 3  Correlations and 
discriminant validity of 
the latent variables of the 
measurement model (Fornell-
Larcker criterion)

diagonally are the square root values of AVE

(1) (2) (3) (4)

(1) Intuitive cognitive style 0.839
(2) Rational cognitive style 0.330 0.818
(3) Intrapreneurship 0.311 0.343 0.924
(4) Innovation outputs 0.340 0.515 0.523 0.837

Table 4  Size of the effects of the predictor variables on endogenous variables

Way R2 f 2 Effect of f 2

Rational Cognitive Style → Intrapreneurship 0,162 0,077 Small
Intuitive Cognitive Style → Intrapreneurship 0,162 0,053 Small
Intrapreneurship → Innovation Outputs 0,274 0,377 Large
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of predictive variables. Intrapreneurship showed a large effect on innovation outputs 
(0.377), while the cognitive styles presented a small effect, with f 2 values of 0.077 
for the Rational Cognitive Style and 0.053 for the Intuitive Cognitive Style.

Likewise, the predictive relevance of the model was assessed using Stone-
Geisser’s  Q2 statistics (Geisser, 1974; Stone, 1974). This procedure was carried 

Fig. 2  Structural model with  R2 values, regression coefficients and factor loadings

Table 5  Analysis of the hypotheses

*p < 0.010; **p≤0.001 ; ***p < 0.001 

path β p Supported 
hypothesis?

H1: Rational Cognitive Style → Intrapreneurship 0.270 ***  < 0.001 Yes
H2: Intuitive Cognitive Style → Intrapreneurship 0.222 ** 0.001 Yes
H3: Intrapreneurship → Innovation outputs 0.523 ***  < 0.001 Yes
H4a: Rational Cognitive Style → Intrapreneurship → Innovation 

outputs
0.141 ** 0.001 Yes

H4b: Intuitive Cognitive Style → Intrapreneurship → Innovation 
outputs

0.116 ** 0.006 Yes
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out following the resampling approach by blindfolding (considering 7 the default 
distance), thus examining the predictive power of the model (Tenenhaus et  al.,  
2005). It was found that the value of  Q2 ranges between 0.126 in the  
Intrapreneurship construct and 0.183 in the Innovation outputs construct, which 
is why it is higher than zero in all constructs, thus suggesting the predictive rel-
evance of the model (Chin, 1998). Figure 2 shows the SmartPLS output with the 
model and the control variables, representing the values of  R2 within the endog-
enous latent variables, the regression coefficients of the structural model (inner 
model), as well as the representation of all items represented in the model with 
the respective factor loadings (outer model).

Table  5 shows the results of the research hypotheses. The structural model 
shows that the Rational cognitive style influences intrapreneurship (βInt.RCS = 0.270; 
p < 0.001) supporting hypothesis 1. In turn, the Intuitive Cognitive Style impacts on 
Intrapreneurship (βInt.ICS = 0.222; p = 0.001) supporting hypothesis 2. Intrapreneur-
ship has shown to impact Innovation outputs (βInnov.Int = 0.523; p < 0.001) supporting 
hypothesis 3. It should be noted that Intrapreneurship mediates the relation between 
cognitive styles and innovation outputs, with a slightly higher effect on the relation-
ship between rational cognitive style and innovation outputs (βoInnov.RCS|Int = 0.141; 
p = 0.001 vs. βoInnov.ICS|Int = 0.116; p = 0.006), supporting hypothesis 4a and 4b.

Discussion of results: Intuition and rationality in Intrapreneurship 
and innovation outputs of health professionals in primary health 
care

We started the discussion of the results of the variables in this study by the cogni-
tive styles, emphasizing that the cognition of the individual works as a spectrum, the 
cognitive style used (rational/intuitive) was variable and dependent on the task to be 
performed at a given time (Estelami & Nejad, 2017; Molaei et al., 2014). Regarding 
the rational cognitive style, the results suggest that the primary health care profes-
sionals are focused on the steps involved to accomplish the task (λ = 0.881), carefully 
evaluating the available information (λ = 0.850), they approached the task analytically 
(λ = 0.843), and are aware of thought process (λ = 0.843). As for the intuitive cognitive 
style we notice that these professionals in the performance of their tasks use instinct 
(λ = 0.931), rely on their guesses (λ = 0.882), first impressions (λ = 0.868) and intui-
tion (λ = 0.862). Considering the results  AVECS_IN = 0.704 and  AVECS_RAC  = 0.669 
we can see that the primary health care professional uses in practice a combination 
of the two cognitive styles, this cognitive flexibility between both styles is identified 
in some studies (e.g. Armstrong et al., 2011), with a slight tendency towards intui-
tive cognitive style, a result verified in other studies (e.g. Baldacchino, 2019). These 
results can be justified by the nature of their functions, as first line health profession-
als, where they have to make decisions and perform their tasks taking into account 
the new and different clinical situations that arise every day (Randerson et al., 2016) 
and the lack of technical and diagnostic equipment to better sustain the diagnosis and 
treatment of users.
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In relation to intrapreneurship construct, results suggest that health profession-
als in the primary health care sector show a ‘venture behaviour’ characterized by 
demand for new markets or communities for my organization (λ = 0.935) and devel-
opment of activities that result in new projects within my organization (λ = 0,891) 
and a ‘strategic renewal behavior’ focusing on changing work practices (λ = 0.902) 
and the structure of the organization (λ = 0.899). This suggests that primary health 
care professionals have the ability to react to external and internal advances.

As for the innovation outputs construct, we found that the item with greater 
loading was “I have always implemented improvements in the places where I 
worked” (λ = 0.889) and “Many things created by me are used in our organization” 
(λ = 0.815). These findings imply that primary health care professionals are able to 
implement new ideas and are able to change services or processes within the organi-
zation. In this context, innovative primary health care professionals achieve innova-
tive results, new services or new models.

The rational cognitive style of primary health care professionals has a positive 
relation with intrapreneurship (βInt.RCS = 0.270; p < 0.001), as well as the intuitive 
cognitive style (βInt.ICS = 0.222; p = 0.001). The importance of cognitive styles in 
the intrapreneur process has been addressed by some authors (e.g., Russel, 1999; 
Corbett & Hmieleski, 2007). Primary health care professionals perform techni-
cal and precise tasks (e.g., vaccination), so what prevails from the development of 
an idea to its implementation takes into consideration a rational decision making 
based on the collection of information, identification of all the steps of the new task 
and deep knowledge of the process of their execution, i.e., these professionals make 
more use of the rational cognitive style in the intrapreneurial process. Because we 
are talking about frontline health professionals where automatic tasks predominate, 
the predominant cognitive style is the rational, but taking into account the turbu-
lence and novelty of the pandemic we are experiencing, new clinical situations 
arise, whose resolution implies an intrapreneurial and innovative behavior on the 
part of these health professionals, using the combination of the two cognitive styles 
(Armstrong et al., 2011; Randerson et al., 2016).

The intrapreneurship of primary health care professionals promotes the innova-
tion outputs (βInnov.Int = 0.523; p < 0.001). Other empirical studies have identified 
this positive relationship between intrapreneurship and innovation (e.g., Wan et al., 
2020a, 2020b).

Finally, intrapreneurship played a positive role between both rational cognitive 
styles and intuitive cognitive styles and innovation outputs (βoInnov.RCS|Int = 0.141; 
p = 0.001 vs. βoInnov.ICS|Int = 0.116; p = 0.006), this makes sense, since innovation out-
puts are the result of intrapreneurship (e.g., Letsie, 2017; Pandey et al., 2020) and 
this is positively influenced by cognitive styles, so the intrapreneurship of primary 
health professionals mediates the positive relationship between cognitive styles 
and innovation, and the rational cognitive style plays the most relevant role in this 
relationship.
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Implications

To the best knowledge of the authors, this study is the first to examine the role of 
cognitive styles on intrapreneurship – innovation outputs relationship. Our work on 
role cognitive styles has the potential to contribute to the ongoing debate regarding 
the domain of intrapreneurship and the issues of how opportunities for innovation 
arise within health care organizations. Our primary contribution to theory has been 
to highlight the importance of cognitive styles in intrapreneurial process and inno-
vation within the context of primary health care organizations. Currently most of 
the literature focuses on the role of health care entrepreneurship from an external 
environmental perspective. This means the emphasis is on external stakeholders and 
how they influence entrepreneurial behaviour within a health care context. Our study 
suggests that intrapreneurship in terms of entrepreneurship occurring within a health 
care context is an important driver of innovation outputs. This means theory related 
to health care and entrepreneurship needs to incorporate more intrapreneurial pro-
cesses within research practices. By doing this it will help to bridge the gap between 
internal entrepreneurial behaviour and external entrepreneurship performance. New 
research that focuses on the health care context should incorporate more detail about 
intrapreneurial entrepreneurial processes as it will help to discover new entrepre-
neurial practices.

Theoretically, this article contributed to the analysis of the evolution of the study 
of intrapreneurship. Firstly, the analysis of intrapreneurship models suggests the 
existence of predictors, such as the external environment, organizational behavior, 
the strategic vision of the firm and behavioral issues of individuals. By conducting 
empirical research involving a new predictor – cognitive styles – at the individual 
level, we provide further insight that must be in taken into account when drawing on 
new intrapreneurship models. Therefore, we provide a theoretical basis that manag-
ers can use when they seek to develop and apply strategies that improve intrapre-
neurship and innovation. Secondly, we research intrapreneurship at the individual 
level, which is particularly important as most research focuses on the organization. 
We show how the importance of intrapreneurship on innovation as a direct effect 
and as a mediator between cognitive styles and innovation. Our findings will enrich 
the current research about the relationship between intrapreneurship and innovation.

The examination of intrapreneurship with individual-level variables is particu-
larly relevant for practitioners. Intrapreneurs can transform the organization with 
which they are engaged because, unlike other employees, they are self-motivated, 
passionate, innovative and enthusiastic about exploring new avenues. Therefore, 
scholarly examination of intrapreneurs would provide us valuable insights to pitch 
for the health care organization’s ability to retain these employees. This study con-
tributed to a better understanding about the role of cognitive styles in intrapreneurial 
decision-making of health care professionals. Health care organizations must formu-
late newer policies and approaches for boost a conducive work environment for such 
employees: intrapreneurs.

Intrapreneurship is, to a larger extent, dependent on the employees’ ability, com-
mitment and conviction toward innovation. Health care tasks or problems requiring 
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innovation, this is critical in this period of full COVID 19 pandemic, thus it would 
make sense to choose teams based on their propensity to innovate and supporting in 
cognitive styles. If individual cognitive styles match task requirements, significant 
improvements can be realized in task outcomes.

Still on a practical level, the possibility of evaluating cognitive style in organiza-
tions has several uses: selecting employees and teams for certain health care tasks, 
adapting performance evaluation to the most prevalent cognitive style in each health 
care professional or creating training and exercises to lead these professionals to 
develop their less refined style. Since most health tasks require a mix of styles, the 
health care professional and the team must b and e chosen taking into account the 
versatility of cognitive styles for cognitive versatility (Aggarwal & Woolley, 2019). 
Our study demonstrated that it is necessary to foster health professional’s intrapre-
neurship, namely, to provide the autonomy to change norms and procedures and 
accept contributions of ideas that aim to improve health care tasks and services.

In terms of policy implications, our study suggests that health care practitioners 
can be entrepreneurial within their workplace practices. This is an interesting find-
ing and particularly relevant in times of crisis such as the COVID-19 pandemic in 
which there is an emphasis on health care efficiency. This means government pol-
icy can focus on how to build intrapreneurial capacities by harnessing the collec-
tive knowledge of health care workers. They could do this by providing funding for 
commercialisation processes or education around entrepreneurship. This would help 
government health agencies to become more entrepreneurial and also to achieve bet-
ter patient outcomes. As there has been an increased emphasis on public–private 
partnerships with regard to the health care industry, the findings of this study could 
help to build more beneficial collaborations. This would enable government and pri-
vate health care agencies to collaborate on entrepreneurial practices. Thereby shift-
ing the focus to cooperation rather than competition in the health care industry.

Limitations, future research and conclusion

Like any study, this research has some limitations. First, the Employee Intrapreneur-
ship Measurement scale suggested by Gawke et al. (2019) is used, two-dimensional, 
with 17 items. This scale presents items that may not be relevant for measuring 
intrapreneurship of health professionals, especially those working in public organi-
zations and in the primary health care sector, taking into account the particularity of 
the tasks they perform. Second, all measures were self-reported and hence subject to 
individual biases.

Further studies on the influence of individual-level variables on the behavior 
of employees, in this case health professionals, who are valued by organizations, 
would help both scholars and professionals to sharpen their selection and assign-
ment of people to tasks and roles. The discovery in this study of the positive correla-
tion between cognitive styles (rational and intuitive) with intra-entrepreneurship and 
innovation at the individual level is a step in that direction. Considering the results 
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achieved in this study and the limitations identified, we consider relevant and attrac-
tive to present four proposals for future guidelines.

First, adapt and test a scale of intra-entrepreneurship adjusted to health profession-
als. Second, include some demographic variables, such as gender, since the discussion 
on differences in behavior taking into account gender in relation to cognitive styles, 
intra-entrepreneurship and innovation are present in some studies (e.g., Estelami & 
Nejad,  2017). Third, to study the relationship between cognitive styles—innovative 
behavior—innovation. Along with intrapreneurship, the innovative behavior of health 
care professionals is extremely important to solve the problems that constantly arise 
in the provision of different tasks. Four, to collect information from more than one 
source, involving middle managers in the evaluation of innovative behavior and inno-
vation outputs generated by their team members. Finally, data were collected only 
from primary health care professionals, so subsequent studies should test the conclu-
sions of this paper in health professionals of diverse health organizations (e.g., hospi-
tals, local unit of health, pharmacies, laboratories).

In sum, this study was motivated by the lack of empirical evidence in determin-
ing the linkages of cognitive style with intrapreneurship and innovation outputs. Our 
findings reveal that cognitive style plays a significant role in intrapreneurship and 
innovation outputs, mediated by intrapreneurship. In particular, health care profes-
sional with the rational cognitive style are likely to be more intrapreneur and innova-
tive as compared to those with intuitive cognitive style.
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