
administrative 
sciences

Article

The Influence of Cognitive Styles as Promoters of
Entrepreneurial Orientation and Intrapreneurship as Drivers of
Innovation: The Case of Nurses in Health Services in Portugal
in Times of COVID-19

Paula Ferraz 1 , Carla Susana Marques 2,* , Gina Santos 2 , Ariana Moreno Cunha 1 and Sérgio Vaz 1

����������
�������

Citation: Ferraz, Paula, Carla Susana

Marques, Gina Santos, Ariana

Moreno Cunha, and Sérgio Vaz. 2021.

The Influence of Cognitive Styles as

Promoters of Entrepreneurial

Orientation and Intrapreneurship as

Drivers of Innovation: The Case of

Nurses in Health Services in Portugal

in Times of COVID-19. Administrative

Sciences 11: 107. https://doi.org/

10.3390/admsci11040107

Received: 26 August 2021

Accepted: 15 September 2021

Published: 28 September 2021

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

1 Centro Hospitalar de Trás-os-Montes e Alto Douro (CHTMAD), 5000-801 Vila Real, Portugal;
pmouraferraz@gmail.com (P.F.); ariana-moreno@hotmail.com (A.M.C.); sergiovazn6@hotmail.com (S.V.)

2 CETRAD Research Center, Department of Economics Sociology and Management,
University of Trás-os-Montes e Alto Douro, 5000-801 Vila Real, Portugal; gina.santos@utad.pt

* Correspondence: smarques@utad.pt

Abstract: The main objective of this study is to assess how cognitive styles promote individual
entrepreneurial orientation (IOE) and intrapreneurship and how they drive innovation among
nurses in the healthcare services in Portugal. A total of 667 nurses participated, by completing an
online questionnaire in the midst of the COVID-19 pandemic, working in different health units in
Portugal. PLS-SEM structural equation modelling was used as a data analysis technique. The results
show that cognitive styles have a positive influence on nurses’ IOE; that cognitive styles have a
positive influence on intrapreneurship, which is mediated by the IO; that the IOE impacts nurses’
intrapreneurship and innovation, which is mediated by intrapreneurship; and that intrapreneurship
impacts nurses’ innovation. The originality of this study lies in the absence of studies showing
relationships between the dimensions that we propose to analyze during the pandemic of COVID-19.

Keywords: cognitive styles; individual entrepreneurial orientation; intrapreneurship; innovation;
nurses; COVID-19

1. Introduction

Innovation in health is a creative process that requires imagination, courage, optimism
(Kooli 2021a), and entrepreneurship; modifies knowledge into tangible products, processes,
and procedures; and adds value in various areas of health: better health, higher quality of
care, the economy, and the quality of relationships between professional classes (Hagatong
2018). In nursing, innovation is a motivating factor. Professionals can use knowledge
and obtained skills to generate and develop creative ways of working based on different
technologies and systems (Weng et al. 2013).

Entrepreneurship is a holistic and dynamic process where the elements of a specific
project share risks, individual behaviors are modified (even if the individuals did not
decide consciously to be entrepreneurs), and where organizational factors are crucial
in the development of entrepreneurial behavior and innovation within the organization
(Antoncic and Hisrich 2003; Abadli et al. 2020; Kooli 2020). The theme of intrapreneurship
(IE) is relevant to the performance of the company or organization and is becoming more
relevant both at the academic and professional levels, although it is still poorly explored in
terms of empirical evidence (Lages et al. 2017).

It should also be noted that, in times of pandemics, nurses are faced with completely
new situations that require a rapid execution, which makes the dimensions under study
even more important to the scientific world, to the extent that innovation is a motivating
factor, it uses knowledge, and it tends to generate work methods or innovative ideas. It
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is an original study, and it generates value in health and management because they are
interconnected. Nurses who have OEI are intrapreneurs and promote innovation.

Thus, the main objective of this study is to assess how cognitive styles (CS) promote
IOE and IE and how these promote innovation among nurses in healthcare services in
Portugal. We also intend to assess whether rational and intuitive CS influence IOE and IE;
analyze the effect of IOE on IE; and how they promote innovation among nurses in the
health services in Portugal.

Based on the literature review, we found that, although there are some studies in the
areas of entrepreneurial orientation (EO), innovation, and intrapreneurship, this study with
nurses in Portugal, namely the relationships and respective dimensions that we intend to
analyze, contributes to increasing the knowledge about intrapreneurial behavior, taking
into account the AEs and their EO as antecedents of this behavior and innovation as
consequences. It should also be noted that the sample was collected in the middle of the
COVID-19 pandemic, where nurses who were on the frontline in the fight against and
treatment of patients with COVID-19 were still exhausted.

The article is divided into six sections. In the following section, we expose the the-
oretical foundations of the addressed topics which support the research hypotheses that
gives rise to the proposal of the conceptual research model. Next, the methodology used
in this research is presented. In the fourth section, we present the main results, namely
the characterization of the sample, the validation of the measurement instrument, and the
structural equation model based on the proposed conceptual research model. Subsequently,
the discussion of the results is presented, and, in the last section, the main conclusions and
implications of the study are mentioned, as well as the suggestions for future research.

2. Literature Review
2.1. Cognitive Styles: Rational and Intuitive

CS influence entrepreneurial success. They are defined as consistent individual differ-
ences in perception, behavior, problem solving, decision making, and relationships with
others in the creative process (Armstrong et al. 2012; Chen et al. 2015).

Individuals with intuitive or holistic CS are more confident in identifying and recog-
nizing opportunities but are more insecure in their ability to evaluate, plan, and organize
resources (Kickul et al. 2009) and exhibit higher levels of entrepreneurial intentions, whereas
individuals with rational or analytical CS are more confident in their abilities to evaluate,
plan, and mobilize resources but are less confident in research skills and recognizing new
opportunities (Kickul et al. 2009).

Dutta and Thornhill (2014) state that the analytical entrepreneur operates with a ra-
tional CS, whereas the intuitive (holistic) entrepreneur operates with an intuitive CS. The
same authors concluded that high entrepreneurial growth intentions are likely to arise
from entrepreneurs who use effectiveness-oriented cognitive logic by intuitive CS. En-
trepreneurs who use analytical-style-oriented cognitive logic are likely to have incremental
growth intentions.

Entrepreneurs hold cognitive structures that they use to accelerate information process-
ing, decision-making processes, and effectiveness, aiding the success of the organization
when faced with complex and dubious situations such as information overload, uncer-
tainty or novelty, strong emotions, time pressure, and fatigue (Baron 2004; Kooli 2019). It is
perceived then that entrepreneurial cognition provides a basis for identifying those who
have the potential to act as successful entrepreneurs (Allinson et al. 2010).

2.2. Individual Entrepreneurial Orientation

At IOE, the person has a personality that takes the risk, is proactive and provides the
best entrepreneurial attitude for the company (Awang et al. 2016).

Entrepreneurs possess five individual characteristics that influence organizational
management: innovation ability, risk taking, proactivity, autonomy, and competitive ag-
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gressiveness (Lumpkin et al. 2009); with IOE being an influential factor in recognizing
opportunities and improving organizational performance (Santos et al. 2020).

Santos et al. (2020) validated a scale with emerging dimensions of IOE, passion, and
perseverance, together with innovation ability, proactivity, and risk taking. Entrepreneurs
possess these individual characteristics.

Kraus et al. (2019) refer to the relationship of IOE and exploration activities at the
individual level, which exposes that employees with a high level of IOE are more likely to
work on exploratory activities and that they are the support of the intrapreneurial process,
while IOE does not seem to have an influence on exploratory activities. On the other hand,
change as a moderator variable reveals a positive effect on the IOE exploration relationship.
Therefore, employees with a high level of IOE and change are more likely to discover new
opportunities as they engage in exploratory activities. Organizations that intend to develop
intrapreneurial activities need to hire people with a high level of IOE.

Considering the above, the following research hypotheses were developed:

Hypothesis 1 (H1). Rational CS influences IOE.

Hypothesis 2 (H2). Intuitive CS influences IOE.

2.3. Intrapreneurship

Gawke et al. (2019) define employee IE as a strategic agent behavior to create new
ventures for the organization, i.e., the adoption of a risk-taking and strategic renewal
behavior, promoting an improvement in the organization’s ability to react to internal and
external advances (Gawke et al. 2017, 2018). In the same line of thinking, Kooli (2021b)
considers medical practitioners as important decision makers especially in challenging
situation; thus, they would require upholding fundamental principles of medical ethics
such as nonmaleficence, justice, autonomy, and beneficence. It is necessary to take into
account the need to change public and health policies so that institutions are prepared for
extreme situations.

The intrapreneurial behavior of employees is essential for strategic interest in the
performance of an organization (Neessen et al. 2019). Kooli and Abadli (2021) consider
that institutions need to encourage interest, motivation, and commitment emerging in
professional development. A set of skills, the perception of their own capabilities, personal
knowledge, experience, relationship with the organization, motivation, satisfaction, and
intention are the determinants of intrapreneurial behavior (Neessen et al. 2019).

The relationship between individual behavior and organizational results evidences the
impact of the intrapreneur on the company. The study conducted by Marques et al. (2018)
concluded that personal attributes, motivation, and entrepreneurial skills are factors that
explain nurses’ entrepreneurial intention in their organizations.

Ortiz-Hunt et al. (2019) developed and tested the premise that entrepreneurial orienta-
tion in hospitals, evidenced through the development and implementation of IE programs
for nurses, is a decisive factor in achieving sustainable healthcare. The obtained results
revealed that nurses are the main group of stakeholders in achieving material and pos-
itive effects on the sustainability of healthcare delivery and performing intrapreneurial
behaviors (Ortiz-Hunt et al. 2019).

The results of Pandey et al. (2020) study highlight the existence of positive relation-
ships between IE, CS, and work engagement. The study of Marques et al. (2021) reveals
that cognitive style plays a significant role in intrapreneurship of healthcare professionals.
In particular, healthcare professionals with the rational cognitive style are likely to be more
of an intrapreneur and innovative as compared to those with an intuitive cognitive style.

Based on the above, the following research hypotheses were developed:
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Hypothesis 3 (H3). Rational CS influences IE.

Hypothesis 4 (H4). Intuitive CS influences IE.

Hypothesis 5 (H5). IOE influences IE.

2.4. Innovation

Innovation is the tool of entrepreneurs, who exploit change as an opportunity for a
distinctive business or service. Innovative individual is the entrepreneur’s engine of growth
(Abadli et al. 2020). Innovation is a multidimensional phenomenon that incorporates
the behaviors and interactions of individuals and various organizational factors. The
combination of entrepreneurship and innovation is vital to organizational success (Urban
and Wood 2017).

Technological and organizational innovation improves employee performance and fos-
ters the relationship between employee and customer. Organizational innovation allows the
employee to be allocated to the area that best dominates and performs (Messabia et al. 2020).

Individuals are the center of innovation as they are active observers in the presence
of innovation and agents of change (Afsar et al. 2015; Tabak et al. 2010). In Messabia
et al.’s (2020) study, it was found that coaching and various types of physical and virtual
training are essential to promoting change and generating personal and organizational
development skills.

In terms of innovation in healthcare, we can talk about innovation in healthcare and
innovation on healthcare workers, such as nurses. Innovation and healthcare mean not only
creating new technologies but also creating new work methods and new opportunities,
fighting the challenges, and transforming serious crises in healthcare into successful learn-
ing progresses (Kooli 2021a). As we said before and also in the opinion of Kooli (2021a),
we must also think about health professionals and the innovation related to them, since
these professionals are part of the innovation that happens around them, showing the
courage and sacrifice needed to care and innovate at the same time, trying to keep up
with the advancement of technology, the new opportunities, and the daily struggles that
are imposed on them. Likewise, and more specifically in the area of nursing, innovation
covers several areas such as research, management, and training. In the health system,
nurses can collaborate with the area of innovation in clinical 151 practice, contributing to
improving quality in healthcare by also acting as productivity facilitators (Weng et al. 2012).
Innovation in nurses involves new ideas, techniques, or procedures in healthcare to reduce
costs, meet patients’ needs, and improve work productivity (Weng et al. 2016).

Based on the above, the following research hypotheses were developed:

Hypothesis 6 (H6). IOE impacts innovation.

Hypothesis 7 (H7). IE impacts innovation.

3. Conceptual Model

According to the objective and the hypotheses based on the literature review, the
following conceptual research model is proposed (Figure 1). This model was based on the
articulation and incorporation of the dimensions presented having support in the scales:
Cognitive Styles Index—20 items (Allinson and Hayes 1996); Individual Entrepreneurial
Orientation Scale—19 items (Santos et al. 2020); Intrapreneurship Scale—9 items (Gawke
et al. 2019); and Innovation Scale—22 items (Weng et al. 2012).
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Figure 1. Conceptual research model.

4. Methodology

To empirically assess the proposed conceptual model, a questionnaire was developed
and applied to 667 nurses working in public and private healthcare units in Portugal.
The questionnaire, which was applied between 16 May 2020 and 26 September 2020,
consists of 78 questions divided into 5 sections (4 corresponding to the scales used and 1
to sociodemographic questions). The scales used in the questionnaire were of the Likert
type of 7 points, where the attribution “1” corresponds to “completely disagree” and the
attribution “7” corresponds to “completely agree”.

For data validation, the existence of missing values and outliers was checked. Once
the file was validated, we proceeded to the statistical analysis and data interpretation with
the support of statistical software with the focus being SmartPLS® 3.0 (Ringle et al. 2015)
for structural equation modelling. The univariate (frequency analysis) and multivariate
(structural equation modelling) technical analyses used are described in the next section,
anticipating the presentation of the results for each of the statistical analyses performed.
Statistical tests were performed with a confidence level of 95%, considering p < 0.05 to
be significant.

5. Results

The sample is composed of 81% women, and the most represented age group is between
36 and 45 years (36%). Most respondents are married or cohabiting (70.9%) and have a
bachelor’s degree (43%) or a specialty/postgraduate degree (37.5%) as academic qualifications.

Regarding the professional category, 66.1% are nurses, 31.3% are specialist nurses,
and 2.5% are head nurses/managers. Of these, 84.9% perform their functions in a hospital
organization. Regarding the institution, 90.4% perform functions in public institutions and
9.4% in private institutions. Almost all professionals have a permanent link with the health
institution (87.4%).

5.1. Evaluation of the Structural Equation Model

Since the measurement instruments corresponding to IOE and Innovation used in this
study are constructs that have dimensions with their own indicators, they are second-order
constructs. Thus, their psychometric properties, such as validity and reliability, were as-
sessed in the first stage, considering the recommendations mentioned by Hair et al. (2017),
calculating the scores corresponding to their dimensions which were, in the second stage,
used as indicators in the final model (Becker et al. 2012).

5.2. Evaluation of the Psychometric Properties of the Constructs “IOE” and “Innovation”

In assessing the psychometric properties of the constructs IOE and Innovation, in
the first stage, the factor loadings of its indicators were assessed, as well as the reliability
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of the internal consistency and convergent validity. Factor weights (λ) above 0.708 are
recommended because they indicate that the construct explains more than 50% of the
variance of the indicator, thus providing acceptable reliability (Hair et al. 2019). Table 1
shows that all factor loadings of the Innovative Behavior indicators had values higher than
0.80, thus verifying factor validity. After the analysis of the factor weights of the indicators
and the Cross Loadings in the Innovation construct, four items from the Knowledge
Creation dimension and one item from the Knowledge Diffusion dimension had to be
removed, and the psychometric evaluation of the Innovation construct was performed
without these indicators. All the factor loadings of the indicators of the final Innovation
construct showed values higher than 0.78, ensuring factor validity (see Table 1).

Table 1. Analysis of the factor weights of the “IOE” and “Innovation” constructs.

Items λ

IOE—Risk Propensity
R1—I like to venture into the unknown and take risky decisions 0.868 ***

R2—I am willing to invest a large amount of time and/or money in something that can give a high return 0.871 ***

R3—I tend to act boldly in risky situations 0.925 ***
IOE—Innovation Capacity

I1—I often enjoy trying new and unusual activities 0.875 ***

I2—Generally I prefer to place strong emphasis on innovative approaches rather than previously tried and
tested approaches 0.904 ***

I3—I prefer, when I learn something new, to try to do it my way rather than doing it like everyone else does 0.816 ***

I4—I am all for trying new approaches to problem solving, rather than using methods that others generally use 0.842 ***
IOE—Proactivity

P1—I usually act in anticipation of future problems, needs or changes 0.873 ***

P2—I tend to plan ahead for projects 0.910 ***

P3—I’d rather get up and get projects going than sit around waiting for someone else to do it 0.896 ***
IOE—Passion

Px1—I am passionate about spotting good opportunities, developing and creating new solutions to existing problems
and needs 0.897 ***

Px2—I am passionate about the process of bringing together the financial, human and social resources (e.g., contacts,
partnerships, among others) needed to create new projects 0.894 ***

Px3—I am passionate about seeing and growing and expanding my work 0.909 ***

Px4—I am passionate about what I do and when I am away from my work I can’t wait to get back 0.778 ***
IOE—Perseverance

Pe1—I reached a goal that took me some time to achieve 0.819 ***

Pe2—I overcame setbacks to conquer an important challenge 0.870 ***

Pe3—I always finish what I start 0.778 ***

Pe4—Setbacks do not discourage me 0.824 ***

Pe5—In many complex situations, despite seeing others give up, I persist in achieving my goals 0.880 ***
Innovation—Knowledge creation

Innov_KC1—The nurse usually has many new ideas 0.830 ***

Innov_KC2—The nurse regularly researches new methods, skills and knowledge to solve problems 0.886 ***

Innov_KC3—The nurse is willing to spend time developing new ideas 0.855 ***

Innov_KC5—The nurse usually proposes creative ideas in relation to patient satisfaction or hospital needs 0.839 ***

Innov_KC8—Many new and valuable ideas have emerged from the mutual efforts of nurses and their colleagues 0.786 ***
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Table 1. Cont.

Items λ

Innovation—Behavior for innovation
Innov_BI2—The nurse enthusiastically seeks information or knowledge about new technologies, procedures
or techniques 0.907 ***

Innov_BI3—The nurse enthusiastically develops skills to improve existing ones in order to meet new patient or
hospital requirements 0.937 ***

Innov_BI4—Nurses often enthusiastically seek resources to assist in the application of new ideas 0.939 ***

Innov_BI5—The nurse frequently investigates and seeks support for new ideas 0.914 ***

Innov_BI6—The nurse is able to adapt to changes in tasks or environment 0.783 ***

Innov_BI7—The nurse enthusiastically develops appropriate plans or schedules to implement new ideas 0.846 ***
Innovation—Diffusion of innovation

Innov_DI1—Innovation items developed by nurses are regularly discussed in the organization on formal occasions 0.871 ***

Innov_DI2—Innovation items developed by nurses are regularly discussed in the organization, in private 0.844 ***

Innov_DI3—Innovation items developed by nurses are usually considered valuable to the organization 0.885 ***

Innov_DI4—We often use innovation items developed by the nurse 0.911 ***

Innov_DI5—The innovation items developed by the nurse are adopted by other members in a short period of time 0.865 ***

Innov_DI6—Many of the innovation items adopted in the organization were developed by the nurse 0.844 ***

Note: *** p ≤ 0.001.

The second step consisted of assessing the reliability of internal consistency using
Jöreskog’s (1971) composite reliability (CF), Cronbach’s α, and Dijkstra and Henseler’s
(2015) ρA. The third step addressed the convergent validity of each construct measure
through the mean variance extracted (VEM) for all items in each construct. As can be seen
in (Table 2), the reliability of the internal consistency was ensured for the dimensions under
analysis with HR values all being higher than 0.70 (≥0.895), as well as ρA (≥0.872) and
Cronbach’s α (≥0.866) values. The VEM values proved to be above 0.697 so that they fit
within the recommended range (>0.50) and convergent validity was ensured (Bagozzi and
Yi 1988).

Table 2. Reliability and validity of the IOE and Innovation subconstructs.

Latent Variables and Their Dimensions FC ρA α Cronbach VEM
Individual Entrepreneurial Orientation
Risk Propensity 0.918 0.872 0.866 0.789

Capacity for Innovation 0.919 0.890 0.882 0.739

Proactivity 0.922 0.874 0.873 0.798

Passion 0.926 0.905 0.893 0.759

Perseverance 0.920 0.900 0.891 0.697
Innovation
Knowledge creation 0.895 0.896 0.923 0.705

Behavior toward innovation 0.946 0.949 0.958 0.791

Diffusion of innovation 0.936 0.938 0.949 0.757

To assess discriminant validity, several criteria were checked, such as Fornell-Larcker’s,
Cross Loadings and HeteroTrait–MonoTrait ratio (HTMT) analysis of correlations. As
this last criterion is more consensual (Voorhees et al. 2016), we chose to present only
this criterion. As can be seen from Tables 3 and 4, the values of the HTMT ratio of
the correlations are either practically equal to the threshold value of 0.90, in the case of
“Risk Propensity” with “Innovation Capability” in IOE and “Innovation Behavior” with
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“Knowledge Creation” in Innovation, or even well below this threshold value, as is the case
for the remaining dimensions, so that we consider that there is discriminant validity.

Table 3. HTMT ratio analysis of correlations in relation to IOE.

(1) (2) (3) (4) (5)
(1) Risk Propensity

(2) Innovation Capacity 0.901

(3) Proactivity 0.676 0.807

(4) Passion 0.685 0.688 0.714

(5) Perseverance 0.571 0.644 0.726 0.801

Table 4. HTMT ratio analysis of correlations in relation to Innovation.

(1) (2) (3)
(1) Knowledge creation

(2) Behavior toward innovation 0.899

(3) Diffusion of innovation 0.519 0.594

5.2.1. Measurement Model (Outer Model)

To check the assumptions inherent to the final measurement model, the factorial
weights of the indicators of the various latent variables present in the final model were
analyzed first. As can be inferred from Table 5, all the factorial weights presented values
greater than 0.708, with the exception of item CS_RS_R2—“I perform tasks in a systematic
way” of the Rational Cognitive Style, which presented a slightly lower factorial weight
(0.650) and was maintained in the model.

Table 5. Analysis of the factorial weights of the final measurement model.

Items Factor Weights
Cognitive Styles—Rational Style
CS_RS_R1—I ponder things carefully 0.781 ***
CS_RS_R2—I perform tasks systematically 0.650 ***
CS_RS_R3—I work things out logically 0.794 ***
CS_RS_R4—I approach tasks analytically 0.829 ***
CS_RS_R5—I focus a lot on the steps involved in accomplishing the task 0.838 ***
CS_RS_R6—I apply precise rules to deduce answers 0.822 ***
CS_RS_R7—I focus a lot on what I am doing to get the results 0.859 ***
CS_RS_R8—I am aware of my thought process 0.842 ***
CS_RS_R9—I arrived at my answers by carefully evaluating the information I had access to 0.869 ***
CS_RS_R10—I use clear rules 0.830 ***
Cognitive Styles—Intuitive Style
CS_IS_I1—I use my intuition 0.817 ***
CS_IS_I2—I follow what I feel is best for me 0.813 ***
CS_IS_I3—I trust my hunches 0.885 ***
CS_IS_I4—I trust my intuition 0.885 ***
CS_IS_I5—I trust my first impressions 0.871 ***
CS_IS_I6—I use my instincts 0.895 ***
CS_IS_I7—I use my heart as a guide to action 0.824 ***
CS_IS_I8—I have flashes of insight that I use to make my decisions 0.845 ***
CS_IS_I9—Ideas pop into my head 0.810 ***
CS_IS_I10—I use free association, where one idea leads to the next 0.828 ***
Individual Entrepreneurial Orientation
IEO_R—Risk Propensity 0.818 ***
IEO_I—Innovation Capacity 0.868 ***
IEO_P—Proactivity 0.844 ***
IEO_Px—Passion 0.860 ***
IEO_Pe—Perseverance 0.831 ***
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Table 5. Cont.

Items Factor Weights
Intrapreneurship
Intra_E1—I perform activities to make changes in my organization 0.865 ***
Intra_E2—I perform activities to change the current products/services of my organization 0.868 ***
Intra_E3—I conceptualize new ways of working for my organization 0.899 ***
Intra_E4—I use other specialists’ ideas to innovate in my organization 0.863 ***
Intra_E5—I carry out activities that change the structure of my organization 0.861 ***
Intra_E6—I perform activities that change the work practices of my organization 0.891 ***
Intra_E7—I conceptualize new projects for my organization 0.892 ***
Intra_E8—I carry out activities that result in new projects within my organization 0.888 ***
Intra_E9—I actively establish collaborations with specialists outside my profession 0.728 ***
Innovation
Innov_KC—Knowledge creation 0.906 ***
Innov_BI—Behavior for innovation 0.810 ***
Innov_DI—Innovation diffusion 0.877 ***

Note: *** p ≤ 0.001.

As can be seen in Table 6, the reliability of the internal consistency under analysis was
ensured with HR values all being higher than 0.899 (>0.70), and the ρA and Cronbach’s α
values were also very good. The mean variance extracted (MVE) values were above 0.662,
thus falling within the recommended interval (>0.50), thus ensuring convergent validity
(Bagozzi and Yi 1988).

Table 6. Reliability of the internal consistency and convergent validity of the measurement model
constructs.

Latent Variables and Their Dimensions FC ρA α Cronbach VEM
Cognitive Styles—Rational Style 0.951 0.947 0.942 0.662

Cognitive Styles—Intuitive Style 0.962 0.959 0.956 0.719

Individual Entrepreneurial Orientation 0.925 0.902 0.899 0.713

Intrapreneurship 0.963 0.958 0.957 0.745

Innovation 0.899 0.833 0.832 0.749

To assess discriminant validity, the HTMT ratio of the correlations was analyzed. As
can be seen in Table 7, all values of the HTMT ratio of the correlations were lower than the
threshold value of 0.90, such that there was discriminant validity.

Table 7. HTMT ratio analysis in the final measurement model.

(1) (2) (3) (4) (5)
(1) Cognitive Styles—Rational Style

(2) Cognitive Styles—Intuitive Style 0.494

(3) Individual Entrepreneurial Orientation 0.400 0.393

(4) Intrapreneurship 0.509 0.426 0.568

(5) Innovation 0.490 0.447 0.455 0.521

As can be seen, the measurement model met the required criteria; therefore, we move
on to the evaluation of the structural model (Hair et al. 2017).

5.2.2. Structural Model (Inner Model)

The evaluation of the structural model and its predictive capacity was carried out
by the R2 of the endogenous latent variables (Chin 1998) but also by the size of the f2

effects (Cohen 1988). As can be inferred from Table 8, the R2 value of “Intrapreneurship” is
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0.391, that of “Innovation” 0.254, and that of IOE 0.189; therefore, all were higher than the
acceptable cut-off point of 0.1 (Falk and Miller 1992). Effect size (f2) complements R2 and
considers the relative impact of a particular exogenous variable on an endogenous variable
through changes in R2 (Cohen 1988). Cohen (1988) suggests f2 values of 0.02, 0.15, and
0.35 for small, medium, and large effects of the predictive variables. For the model under
analysis, Table 8 shows that in relation to IE, there is a medium effect on the part of the IOE
with an f2 value of 0.185, with the remaining effects of the model being small effects.

Table 8. Size of the effects of predictor variables on endogenous variables.

Trajectories R2 f2 Effect of f2

Rational Style
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Similarly, the predictive relevance of the model was assessed by calculating the Stone–
Geisser Q2 value (Geisser 1974; Stone 1974). This procedure was carried out following the
blindfolding resampling approach (considering 7 as the default distance), and in this way,
the predictive power of the model was examined (Tenenhaus et al. 2005; Wold 1975). It was
found that the value of Q2 is 0.287 in the Intrapreneurship construct, 0.181 in Innovation,
and 0.131 in the IOE construct and is therefore higher than zero in all constructs, thus
suggesting the predictive relevance of the model (Chin 1998). Figure 2 shows the SmartPLS
output of our research model with the values of the regression coefficients (β) in the paths
between the different constructs of the model, their coefficients of determination (R2), as
well as the factorial weights of their indicators (λ).
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6. Discussion of Results

In view of the objective of this study, we intended to gauge how AEs promote IOE
and IE and how they drive innovation in health service nurses.

Table 9 presents the results of the research hypotheses. By extracting and analyzing
the data collected, we found that the seven proposed hypotheses have significance and
are supported.

Table 9. Analysis of the hypotheses.

Hip.: Direct Effect Regression
Coefficient (β) p The Hypothesis

Is Supported? Mediator Effect Regression
Coefficient (β) p

H1: Rational Style
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Thus, in relation to H1—“Rational CS has influence on IOE”, it turned out to be positive
and significant (βIOE.ER = 0.257; p < 0.001) and to H2—“Intuitive CS has influence on IOE”,
equally positive and significant (βIOE.ER = 0.249; p = 0.001). We found that rational and
intuitive CS positively influence IOE. However, there is a greater influence of the rational
CS toward the IOE of the nurses in the sample, which is in line with the procedural and
normative nursing practices, i.e., more rational and thoughtful attitudes prevail. As we can
see in the analysis of the factorial weights of the final measurement model of the Rational
CS dimension, there is a greater weighting in the items “I reached my answers by carefully
assessing the information to which I had access”, “I focus a lot on what I am doing to reach the
results”, and “I am aware of my thought process”. In a way, we may refer that these results
are expected since nurses use their rational aspect to manage their technical care. As for
the analysis of the factorial weights of the final measurement model of the Intuitive CS
dimension, there is a higher weighting in the items “I use my instincts”, “I trust my hunches”,
and “I trust my intuition”. It should be noted that these results may be associated with the
profile of the nurses in the sample, who are in the predominant age range of 36–45 years,
i.e., they are professionals above twelve years in healthcare provision and already have the
clinical experience that allows for a more complex approach.

Following the study of Bendall et al. (2019), intuitive and rational individuals may
have intrinsic differences in decision making, and we can infer that nurses use rational CE as
an influence in the strategic thinking of IOE. In this sense, the cognitive perspective (CS) is
relevant in the individual entrepreneurial process which is based on knowledge structures
and mental paradigms that entrepreneurs use to make assessments, appreciations or
decisions involving the evaluation of opportunities, and creation and growth of ventures
(Armstrong et al. 2012).

In relation to Hypotheses H3 and H4, we found that they have a positive impact on
IE. Thus, in relation to H3—“Rational CS has an influence on IE”, it presents a positive and
significant direct effect (βIE.ER = 0.280; p < 0.001), also presenting a small indirect effect on
IE, mediated by IOE (βIE.ER|IOE = 0.096; p < 0.001). H4—“Cognitive intuitive CS influences
IE” is found to have a positive and significant direct relationship (βIE.EI = 0.141; p < 0.001),
presenting a small indirect effect on IE, mediated by IOE (βIE.EI|IOE = 0.093; p < 0.001). In
this sense, and regarding research questions H3 and H4, we can conclude that rational and
intuitive CS positively influence IE in healthcare units in Portugal. Thus, we corroborate the
study of Allinson et al. (2010), the CS are important for the study of entrepreneurship. They
also found that an intuitive approach to information processing is adopted by successful
entrepreneurs. According to Pandey et al. (2020), IE increases positivity at work and helps
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employees to perform better, and there is a positive relationship between CS and IE. The
studies of Marques et al. (2013) and Lages et al. (2017) state that the affective states, in this
case the rational and intuitive CS, as well as the nurses’ optimistic perceptions, contribute
positively to the IE and intrapreneurial behaviors of healthcare teams.

H5—“IOE influences IE” proved to be positive and significant, presenting the highest
regression coefficient among those presented in the proposed model (βIE.IOE = 0.373;
p < 0.001). We found that the IOE as a strategic construct impacts the IE of nurses in
healthcare units in Portugal. This result is in line with the studies of Carneiro et al. (2020)
and Badoiu et al. (2020), who state that the nurse entrepreneur identifies opportunities in
a creative and innovative way based on trust and quality in the relationship between the
employee and the manager, despite the adverse situations that arise on a daily basis, such
as insufficient resources or lack of availability to carry out projects.

H6—“IOE impacts innovation” presents a positive and significant direct effect (βInov.IOE
= 0.208; p < 0.001), as well as a considerable indirect effect on Innovation, mediated by IE
(βInov.IOE|IE = 0.135; p < 0.001). The result of H6 presents a positive and significant direct
effect, as well as a considerable indirect effect on Innovation, mediated by IE (βInov.IOE|IE
= 0.135; p < 0.001), corroborating the study of Wolak et al. (2019) who state that nursing
teams should be involved in innovative management projects to share results. Al Issa (2020)
states that for entrepreneurial success, there must be a significant relationship between IOE,
interest, and perseverance of individual effort. It should also be noted that entrepreneurs’
creativity has a positive impact on IOE (Gao et al. 2020). For Kraus et al. (2019), employees
with IOE prove to be very efficient, thus IOE is intricately linked to innovative activities.

H7 “IE impacts innovation” proved to be positive and significant (βInov.IE = 0.362;
p < 0.001). As for the research question H7, it is corroborated by the study of Manion (1990),
which mentions that an intrapreneurial nurse creates innovation within the healthcare
organization through the introduction of a new product, a different service, or simply a new
way of doing something. In Rufaidah’s (2017) study, innovation activities depend on the
individuals who carry them out, either as an entrepreneur or as an employee. According
to Dehghanzadeh et al. (2016), a large proportion of nurses are intrapreneurs, and this is
revealed in the places where they perform roles that promote creativity and innovation.
Kearney et al. (2008) found that intrapreneurs demonstrate that both risk-taking and
proactivity are factors that trigger innovative activities.

7. Conclusions

After extracting and analyzing the collected data, we found that the seven hypotheses
are supported and have significance and a positive relationship, which demonstrates the
robustness of the model. We can thus state that CS positively influences nurses’ IOE; there
is a greater influence of the rational CS toward nurses’ IOE; CS positively influences the
IE, and this is mediated by the IOE; the IOE impacts nurses’ IE and innovation and has an
effect mediated by the IE; and the IE impacts nurses’ innovation.

In summary, the CS stimulated the IOE, giving rise to the personal and organizational
IE that originated innovation, mainly in the area of health and individual protection. By
analyzing the IE, we found that the nurses in the sample conceptualized new projects, new
ways of working, and performed activities that changed work practices in organizations.

It should be noted that, in times of the COVID-19 pandemic, the nurses in the study
reported a tendency to act boldly in risky situations, persisting in achieving their goals
COVID-19 changed the way of working, living, socializing, and the interactions between
humans and society (Kooli 2021a); nurses began to work in adverse situations, with
mirrored schedules, physical and emotional exhaustion, leading to the need for innovation
and intrapreneurship within the health units, so as to provide an effective and efficient
response with the quality that each patient needs. For Kooli (2021b), ethics in health is
essential in medical care; it is the strength of a country to deal with emergencies and
challenges related to the health system.
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The originality of this study lies in the lack of studies demonstrating the relationship
between the dimensions which we proposed to analyze—innovation, IE, CS, and IOE of
nurses in Portugal—as well as the fact that the sample under study was collected in the
middle of the pandemic, which undoubtedly led to the results reflecting the situation to
which Portuguese nurses were subjected to the pressure imposed by COVID-19.

8. Implications and Future Suggestions

We intend this study to contribute to the understanding of IE and innovation in
nursing professionals. The combination between entrepreneurship and innovation is vital
for organizational success (Urban and Wood 2017). As such, in order to promote IE in
healthcare organizations, administrations should support initiative, innovation, and change
(Lages et al. 2017; Wan et al. 2020). Facilitating openness in communication, CS, and trust
promotes skills and attracts more employees with entrepreneurial characteristics (Lenka
and Chawla 2015). Moreover, it would be advisable to investigate the influence of dominant
features of cognitive styles on the intrapreneurship and innovation in healthcare units.

The main limitation felt was the scarcity of studies on the topic in the area of nursing.
Demotivation, lack of professional recognition, and burnout aggravated by the pandemic
may have conditioned data collection to a more comprehensive sample. We suggest
the development of a comparative study between genders to understand which CS are
dominant, as well as the capacity for innovation and intrapreneurship.
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