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Remigiusz Kozlowski

Received: 13 September 2021

Accepted: 11 November 2021

Published: 17 November 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 Department of Management and Logistics in Health Care, Medical University of Lodz, 90-131 Lodz, Poland;
marta.borkowskabierc@gmail.com

2 Military Institute of Medicine, 04-141 Warsaw, Poland
3 Department of Entrepreneurship and Industrial Policy, Faculty of Management, University of Lodz,

90-237 Lodz, Poland; marek.matejun@uni.lodz.pl
* Correspondence: ariadna.bednarz@stud.umed.lodz.pl; Tel.: +48-665-707-557

Abstract: The goal of this study was to identify and assess the impact of the COVID-19 pandemic
on project management practices in healthcare organizations, taking into account, in particular, risk
analysis, project performance, organization of the work of project teams, and tendencies in future de-
velopments in project management. In order to achieve this goal, a study was conducted on 20 project
managers in selected healthcare organizations in Poland. The results indicate that a systematically
conducted risk analysis as part of the implemented projects enabled rapid and effective reactions
during the COVID-19 pandemic. The pandemic has also significantly altered the organization of the
work of project teams and, in the opinion of the research subjects, this will significantly impact future
solutions for project management in healthcare organizations. The obtained results form a basis for
the increase in professionalization in project management in healthcare organizations.

Keywords: project management; COVID-19 pandemic; healthcare management; risk analysis;
project performance

1. Introduction

The COVID-19 pandemic, the genesis of which dates to early December 2019 in Wuhan,
Hubei Province, China [1], has resulted in a series of unprecedented global economic, social,
political and cultural implications [2–5]. The pandemic period has also been characterized
by intensified implementation of many projects within healthcare organizations, not only
in the areas of medical research, new solutions for work, telemedicine and IT, but also
in the organization of the medical services system and of infrastructural solutions. The
sudden and dynamically changing situation has left little time for complex planning and
for effective implementation, thus creating challenging conditions for the implementation
of projects while requiring highest competency levels on the part of managers. These
conditions were also determined by the nature of healthcare organizations’ operations and
by the diversification of their stakeholders, requiring a high level of professionalism in
project management.

Despite many analyses concerning changes in project management in various in-
dustries (mainly relating to IT, e-commerce, R&D and heavy industries) there are no
detailed, in-depth results concerning managerial responses to the COVID-19 pandemic
onset in healthcare organizations project management. This was noted, in particular, by P.
Jiang et al. [6], who identified a significant research gap concerning the in-depth studies
on the multidimensional impact of the COVID-19 pandemic on healthcare and on the
orientation of sustainable future planning in this sector. Taking this into account, the goal
of this study was the identification and assessment of the COVID-19 pandemic’s impact on
practices of project management in healthcare organizations, taking into account, in partic-
ular, the area of risk analysis, project performance and organization of the work of project
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teams. Taking the forecasts of the global future impact of the pandemic into account [7–9],
this goal was expanded by indicating the potential directions of the pandemic’s impact on
the prospects of project management in healthcare organizations.

In order to achieve this goal, this study was conducted on 20 project managers in
selected healthcare organizations in Poland. The first part of this paper presents a literature
review report, and uses it to formulate four research questions. Then, materials and
methods are discussed, taking into account, in particular, the description of the sample and
the research tool, and the characteristics of the respondents. The next section presents the
results of the study, divided into four parts concerning: (1) the preparation of healthcare
organizations in the aspects of risk management in projects, and the assessment of the
COVID-19 pandemic’s impact on (2) the effectiveness criteria of implemented projects, (3)
the organization of the work of project teams, and (4) the future of project management
in healthcare organizations. As part of the scientific discussion, answers are provided to
the posed research questions, the obtained results are confronted with the results of the
previous studies, and the limitations of the research procedure are also discussed. The
summary highlights the main scientific contribution of the work, formulates practical
implications, and establishes long-term directions of future research in project management
in healthcare organizations.

2. Literature Review and Research Questions

The concept of the project—even though it is relatively recent in its current form—was
known over 4 thousand years ago. It is assumed that one of the first implemented projects
were the well-known monuments to civilization, such as the Egyptian pyramids in Giza
(approx. 2570 BCE), the statue of Zeus at Olympia (approx. 430 BCE) or the Great Wall of
China (approx. 210 BCE) [10]. The first modern enterprise which used structured management
techniques and methods is considered to be the “Manhattan” project—an initiative of the
United States government in order to construct the atomic bomb in the early 1940s. Even
though the intricate details of those methods were treated as a military secret, this knowledge
reached the business world and started to be also used in commercial activities [11]. In 1996,
a series of handbooks known as “system program management” were published, forming
a basis for the field’s dynamic development not only in the area of defense, but also in
government, social and business projects [12] (p. 530).

The project management methodologies and standards commercially available today
have different definitions of a project [13] (p. 13), [14] (p. 4), [15] (p. 288). Regarding the
literature definitions, a project can be anything that is created from scratch or a significant
modification to an existing system, which requires substantial effort in terms of devel-
opment and delivery. In this context a project has a specific product (output), objectives
(outcome), defined timeline (schedule), budget, and various other parameters (resources,
quality, risks, etc.) [16] (p. 13). In his definition, J.R. Turner [17] (p. 2) points out these
different aspects and constraints of a project: “A project is an endeavor in which human,
financial, and material resources are organized in a novel way to undertake a unique
scope of work, of given specification, within constraints of cost and time, so as to achieve
beneficial change defined by quantitative and qualitative objectives”.

By reviewing the definitions, it can thus be established that every project is character-
ized by specific features. Most approaches (both those quoted above and other approaches
in scientific literature) are based on three aspects: scope, time and budget.

These areas may be subject to measurement and assessment, which express the per-
formance of specific projects. For example, the PRINCE2 (Projects IN Controlled En-
vironments) methodology defines six dimensions of project management performance:
time, cost, quality, scope, risk and benefits [18]. Although these are the basic attributes
of each project, one should not forget other areas which require effective management,
such as project structure, human resources, communication or supply [19]. Project success
frequently depends on the combination of goals and their skillful management in the
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perspective of the organization (benefits), in addition to the customer (satisfaction) or
project participant (professional development, stakeholders’ goals) [20,21].

Historically, the manner of cooperation has changed, from individualized work to
teamwork and joint problem-solving, which fosters more effective use of knowledge and
more dynamic processes [22]. It may be assumed that the pace of change in modern world
generates a growing need for innovative solutions, and thus, the number of successfully
implemented projects [23] (p. 5). In light of such an argument, it seems justified to
consider the skill of project management to be a strategic strength of an organization, which
enables a more effective implementation of a company’s strategy, while outdistancing
the competition [24] (pp. 14–15). The organization’s ability to manage projects may be
simultaneously measured, assessed and expressed in the form of a specific level of project
maturity [25,26].

Although each project is undertaken in order to achieve success, as many as 19%
(in the case of IT) have ended in failure, and 50% had significant problems with project
completion, leaving only 31% of the analyzed initiatives achieving that planned results
within the planned deadlines and budget [27].

An in-depth analysis has demonstrated that the healthcare sector does not differ in
statistics from other sectors of the economy. However, along with the development of
project management techniques, an increase in projects designated “successful” can be
seen, from 16% in 1994 to 35% on average in the years 2015–2020.

There are many reasons for project failure identified in the literature. According to
F. Liebert [28], the key barriers to project management include: (1) problems and issues
associated with organizational culture; (2) the inability to properly manage risk in an
IT project; and (3) lack of knowledge of development team members. A. Lee, K. Moon
and S. Kim [29], based on a 2010–2018 literature review, identified 135 causes of project
failure. They included among the key barriers: establishing of (1) unclear project plans; (2)
unclear project goals and (3) unclear requirements related mainly to not understanding
or not accepting fully the expectations of the end user. Further studies utilizing factor
analysis have distinguished 10 categories of project management barriers, which included
aspects such as difficulty of process management, stakeholder conflict or disturbance of
communication. Factors which may influence the success or failure of a project also include
clear division of roles and responsibilities within a team, ongoing monitoring of actions
and verification of milestones [30], in addition to the development of appropriate skills by
managers and members of project teams, i.e., technical, leadership, business and digital
skills [31].

Effective project management generates both qualitative and quantitative benefits [32].
It becomes a tool for change management [33] and implementation of complex initiatives
which require interdisciplinary approaches [34]. Therefore, the development of profession-
alization in the form of starting project management offices, implementing agile project
management methodologies, and improving an organization’s existing processes and per-
sonnel to support project activity is not surprising. Studies conducted in Australia [35]
demonstrate that 64% percent of survey respondents think that the complexity of projects
has increased over the past decade and project management skills will be more important
in the future.

The need for professionalization of managerial competences can also be seen in the
healthcare sector [36,37], in addition to the progressing awareness of the need for effective
project management [38]. For a long time, hospital managers did not notice the potential
resulting from the implementation of project management methods due to the operational
specifics of their facilities. Furthermore, hospitals frequently encounter project activities as
part of their daily activities, e.g., prevention programs, IT or education projects, research
initiatives including clinical trials, or organizational change projects. The healthcare sector
is also an area where a dynamic development of IT technologies is underway, such as using
artificial intelligence for diagnostic purposes [39].
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The need for professionalization in the area of project management is also increased by
the complexity and the number of variables impacting medical entities [40]. This is a sector
that is characterized by relationships with multiple stakeholders, overlapping goals of
activity, complicated decision-making systems and autonomy of facilities [41]. The buyer–
product–seller relationship present in other industries in the case of healthcare must include
other actors in the form of medical personnel (independent in their treatment decisions),
insurer, payer, local government or other funding and supervising entity. A project manager
in the healthcare sector should understand the dependencies present within it and should
manage the project in a manner which accounts for the potential impact on and by all
stakeholders. Achieving this is facilitated by the use of clear standards offered by project
management methodologies. Organizations which are capable of rapidly adapting to the
changes occurring in the environment by operating based on agile methodologies deal
better with the current crisis than companies operating based on traditional patterns [42].
The use of agile project management methodologies also alleviates feelings of emotional
exhaustion resulting from the pressure of work on project teams during the COVID-
19 pandemic [43] and supports the development of Industry 4.0, and thus Healthcare
4.0 [44]. In the healthcare sector agility, plays a vital role in COVID-19 care to enhance the
operational performance to meet the dynamic demand of COVID-19 hospitals [45].

Risk management is a key area of project management and healthcare [46]. Each new
undertaking should be preceded by a thorough analysis of potential risks, taking both
hazards and a project’s chances of success into account [47]. It is impossible to eliminate all
risks, so it is necessary to identify and manage the most important of them in order to avoid
project failure [48]. However, in an attempt to minimize the number of risks and failures,
in-depth investigation is often applied, which in consequence increases system complexity
and raises the possibility of other risks or of occurrence of unexpected events [49]. This
phenomenon has led to the development of resilient health care (RHC), which views
humans as a positive resource for coping with disturbances in complex systems [50,51].
Resilience is then seen as a capacity for flexibility, robustness and adaptability in response to
changing circumstances, minimizing the impact on an entity’s performance and safety [52].
The concept aims at “deliberate design and construction of systems that have the capacity
of resilience” [53] (p. 381) by creating conditions that support resilient performance. E.
Hollnagel [54] suggests focusing on four potentials: anticipation, monitoring, responding
and learning, and T.A. Saurin et al. compiled six guidelines to achieve this: (1) give visibility
to processes and outcomes; (2) monitor unintended consequences of improvements and
small changes; (3) encourage diversity of perspectives when making decisions; (4) design
slack; (5) monitor and understand the gap between prescription and practice; and (6)
create an environment that supports resilience [55–57]. The resilient engineering aspect
has been also noticed in project management [58], and has criticized modern project risk
management practices for being time-consuming and inflexible when acting in a crisis or
a rapidly changing environment [59]. As academic research is focusing on the concept
of resilience in project management, it is also being partly introduced in the commonly
used project management methodologies as a part of risk management in the context of
emergent risk.

During 2020, project managers were confronted with more risks related to the conse-
quences of the COVID-19 pandemic outbreak [60]. Although no project is likely to have
accounted for such a widespread pandemic in its risk analysis, some elements related to
the pandemic may have already been present. A key difficulty in this case was the sudden
materialization of multiple risks at the same time. The deployment of risk management in
healthcare has traditionally focused on patient safety and on ensuring an organization’s
ability to achieve its mission and financial performance. In recent years, a clear shift in risk
management towards composite proactive risk analyses [61], in addition to the perception
of risk through the much broader lens of the entire healthcare system performance and
resilience [62], can be seen. This therefore leads to formulating the first research question:
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RQ1: Have risk analyses in project management in healthcare organizations enabled
a rapid and effective reaction due to the risk that materialized during the COVID-19
pandemic?

The dynamic and unexpected materialization of multiple risks related to the COVID-
19 pandemic may, in many cases, have a negative impact on the performance of the
implemented projects. This can be seen, in particular, in the construction industry [63–65],
where the COVID-19 pandemic had a negative impact on the timely implementation of
construction projects. The results of other research indicate that the pandemic also had a
negative impact of the performance of projects in the energy sector [66], infrastructure [67]
or crowd-funding projects [68].

The results of an in-depth qualitative study conducted by A. Alsharef et al. [69]
identify 11 symptoms of the pandemic’s negative impact on project performance through:
(1) disparities among the approaches of state authorities; (2) material delivery delays
and shortages; (3) delays in inspections and securing of permits; (4) reduction in the
efficiency and productivity rates; (5) suspension or slowing of ongoing projects and delay
in the start of new ones; (6) price escalations and additional, unexpected costs; (7) safety
concerns; (8) increased number of disputes, litigations and claims by external stakeholders;
(9) workforce-related challenges; (10) increase in demand from local suppliers; and (11)
transition to work from home. Simultaneously, the respondents identified specific new,
advantageous opportunities resulting from the COVID-19 pandemic, such as: (1) the ability
to secure loans at low interest rates; (2) increase in demand for specific types of projects,
e.g., transportation, residential, and medical; (3) possibility of recruiting skilled workers,
who are being let go from competitors; and (4) more time for conducting internal reviews
and improving existing project management systems.

The literature also presents good practices for the performance of healthcare sector-
related projects under the conditions of the COVID-19 pandemic. Examples include the
Iranian Red Crescent project of launching testing centers for the coronavirus disease [70],
or the UK Ventilator Challenge project, which engaged over 50 companies across diverse
sectors ranging from medical devices to the automotive, aerospace and defense indus-
tries [71]. Although these projects ended with success, the authors point out that further
studies are needed in order to analyze costs and long-term benefits resulting from their
performance. This leads, therefore, to formulating the second research question:

RQ2: In what manner has the COVID-19 pandemic impacted project management
performance in healthcare organizations?

The introduction during the COVID-19 pandemic, almost everywhere in the world,
of large-scale interventions, such as physical distancing or lockdowns [72], has resulted
in organizations and project teams having to adapt to the new situation. As an effect, an
unprecedented shift from offline to online activities resulting in an accelerated use of digital
technologies was observed [73,74]. Even though the development of areas of e-commerce,
e-health and e-government was previously observed for a number years, the introduced
lockdowns provided the final stimulus and motivation for more rapid implementations.
For example, an e-commerce branch noted a significant increase in the sales volume during
lockdown [75,76], which translated into the initiation of subsequent projects which use
state of the art achievements in technology and artificial intelligence [77].

Significant changes were also observed in the organization of the work of project
teams. Examples include experiences from the performance of a R&D project during the
COVID-19 pandemic analyzed by W.L.M de Mendonça et al. [78]. In-depth qualitative
studies mainly demonstrated the transition from work on-site to work from home, the
introduction of remote communication, changes to the manner of assigning tasks and of
handing the requirements over to the developers, and changes in relations with project
stakeholders due to the reduction in the frequency of meetings.

Similar changes were indicated by the results of a study by S. Telin and N. Esmail [79].
A significant expansion of digital communication was observed, with attention being
paid to two significant aspects resulting from the specifics of remote work: accessibility
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to office instruments in the remote environments, and ensuring the physical and mental
health of the members of project teams. Changes have also included challenges in the
sphere of leadership related to maintaining the organizational culture and ensuring that
the employees experience the culture in a remote work environment [80], and motivating
and building engagement in the remote workplace [81]. In these conditions, leadership
plays a significant role, in the form of supervisory support resources, which increases
engagement, indirectly contributing to the increase in adaptability and proactivity of the
project team [82].

Like in other sectors of economy, changes in the organization of project teams towards
the virtualization of activity and remote work while ensuring maximum safety at the work-
place have also occurred in healthcare organizations [83]. Healthcare systems can build
their resilience in order to cope with complexity and various adverse events by adapting
H4.0 (Healthcare 4.0). This enables customization using principles and applications from
Industry 4.0 (meaning a set of “digital information and communication technologies aimed
at promoting higher levels of automation and interconnectivity”) [84]. According to an
assessment by G. Tortorella et al., the highest overall impact is provided by: (1) remote
consultations and development of plan of care; (2) digital non-invasive care; (3) intercon-
nected medical emergency support; and (4) digital platforms for collaborative sharing of
patients’ data and information. As each hospital has its specific characteristics and level
of technological development, these technologies can boost their resilience by reducing
the reliance on human adaptive skills—especially during a COVID-19 outbreak. H4.0
may support healthcare organizations in these unprecedented times in terms of general
management, i.e., data access, team leading, or knowledge and change management.

Moreover, due to the pandemic, a change in priorities of the activities of research
teams was observed [85]. This, therefore, leads to formulating the third research question:

RQ3: How did the COVID-19 pandemic influence the organization of work of project
teams in healthcare organizations?

The significant and multidimensional impact of the COVID-19 pandemic on man-
agerial practices, also in the healthcare system, forms the basis for considerations of the
durability and future of these changes. R. Assaad and I.H. El-adaway [86] point out specific
directions of the pandemic’s impact on the future functioning of organizations concerning
workforce-related issues, procurement and supply chain implications, contractual, legal,
and insurance aspects, and project management practices and the workplace environment.

R. Müller and G. Klein [87] forecast an increased interest in risk in project management.
In their opinion it will be important to understand the relationships between various types
of risk and the introduction of new solutions in project management (e.g., development
of new values and priorities), which will increase the resilience to crises of organizations
and implemented projects. The future challenges they identified also include changes in
leadership and management styles which result from the virtualization and digitization [88]
of the work of project team members.

In this context, T. Wu [89] anticipates an increasing digitization of project manage-
ment, whereas P. Sonjit, N. Dacre and D. Baxter [90] anticipate a dynamic development of
homeworking project management, which is related to, among other factors, preparing
a technological infrastructure that provides project team members equal access to infor-
mation and enables them to perform specific tasks from home. Predictions concerning the
long-term effects of the pandemic also indicate the consolidation and progressive devel-
opment of remote solutions, i.e., remote work, telework [91,92] or hybrid solutions [93].
Multiple analyses indicate both the positive and negative effects of such solutions [94–97].

Anticipated changes in project management also present a very significant challenge
to the healthcare industry, which had already long been subject to a digital revolution
driven by big data, machine learning and artificial intelligence. The pandemic increased
the need for investment in robust health data infrastructures and pipelines to minimize
or eliminate barriers and latency to gather, assimilate, validate and share data widely and
swiftly [98]. This, therefore, leads to formulating the fourth research question:
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RQ4: How will the COVID-19 pandemic impact the future of project management in
healthcare organizations?

In order to answer the research questions posed above, an empirical study was
conducted, the results of which are presented below.

3. Materials and Methods
3.1. Sample and Research Tool

The study was conducted on 20 representatives (respondents) of the healthcare sector
organizations (hospitals) on at least the 2nd reference level according to the Ministry
of Health in Poland. These hospitals provide health services in at least nine medical
specialties and usually are engaged in larger, more complex and interdisciplinary projects
than hospitals on the 1st reference level. The sample of respondents was selected among
60 managers taking part in the MBA (Master of Business Administration) in Healthcare
Organizations studies carried out at the request of the Polish Ministry of Health. All
these managers represented hospitals on at least the 2nd reference level. The selection of
respondents for the sample was purposive and was conducted in 2 stages:

• Stage 1: Due to the subject matter of the study, the selection focused on respondents
holding managerial positions in projects carried out in hospitals or supporting the
implementation of projects from a level of functional manager/representative of the
management board supervising the implementation of key projects in the organization.
Among 60 participants of the MBA studies, 37 met this criterion.

• Stage 2: For more valuable and in-depth results, selection focused on respondents from
hospitals with a larger number of projects (at least 10 implemented during a year) and
their significant variation (at least three kinds from a list of research, infrastructural,
IT, organizational change, clinical trials, and preventive or educational projects). On
the basis of preliminary interviews among 37 participants of the MBA studies, 26 met
this criterion.

Finally, among the 26 managers, 20 agreed to participate in research. The study was
conducted in March of 2021 using a questionnaire-based interview method, in the form of
individual, personal meetings.

In the research process, special attention was paid to ethical issues [99], which included
obtaining free, informed consent for participation in the study from the respondents, and
ensuring the anonymity of the collected empirical material and the respondent’s right to
withdraw from the study at any stage of the research process. Moreover, the respondents
agreed for their statements to be quoted in academic publications, on the condition that the
statement is presented in an anonymous manner.

The questionnaire used in the study consisted of three parts (the full contents of the
questionnaire constitutes Appendix A): Part 1: “Respondent’s data”—gender, managerial
experience and role, type and nature of the implemented projects. Part 2: “General
characteristics of project management in the organization”—the operational range of the
organization, assessment of the organization’s risk and project management maturity level,
assessment of the difficulty/complexity and innovation of the implemented initiatives. Part
3: “Managing projects during the COVID-19 pandemic”—assessment of: the organization’s
pandemic preparedness from the point of view of project risk management; the pandemic’s
impact on the performance of commenced projects; most important changes and challenges
in the area of project team work organization during the pandemic; the impact of the
pandemic on the manner of project management in healthcare organizations in the future.

In evaluating the questions, a 5-point Likert scale was used. The interview con-
centrated on open questions concerning the experiences, feelings and remarks of the
respondents on the changes and challenges which occurred in project management under
pandemic conditions. The managers’ statements were then subjected to content analysis
and grouped into appropriate substantive categories, which enabled providing answers to
the posed research questions and to fulfil the goal of the study.
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3.2. Characteristics of Respondents and Maturity of Project and Risk Management in Selected
Healthcare Organizations

A total of 20 respondents participated in the study: 11 women and 9 men, with an
average age of 43 years (the youngest: 30 years, the oldest 62 years). All the respondents
had a higher education at the master’s level, of which 6 had a doctorate, and one had a
postdoctoral degree in medical sciences. Most respondents considered the operational
range of their entity to cover all of Poland, compared with 3 representatives of regional
hospitals. All the study participants were involved in the performance of projects in
their entities on a managerial level. In the analyzed group of managers, eight occupied
the highest roles in the team, remaining on the post of a project manager, coordinator
or chief investigator, compared to 11 participants who occupied the post of the project’s
administrative, technical or functional manager (function used mainly in the case of
complicated B&R type projects). One of the respondents acted as a representative of a
board of directors, supervising the performance of key projects.

Over half the respondents assessed that they are evenly engaged in both process-
oriented projects (“soft” projects) and object-oriented projects (“hard” projects), which
proves their experience with the management of various types of projects. The remaining
participants in the study almost evenly represent the division into people with experience
mainly with hard or with soft projects. Moreover, the participants indicated the types of
projects they implemented, demonstrating that the most frequently implemented types of
project in the studied group were research and educational projects, and clinical trials (also
non-commercial). The least frequent type of project was found to be initiatives concerning
IT solutions, although even here 4 respondents declared their engagement in this type of
activity.

The study participants were asked to perform a subjective assessment of the degree of
difficulty/complexity and innovation of the performed projects on a 5-point scale: very
high, high, average, low, very low (Figure 1).

Figure 1. Assessment of the degree of difficulty/complexity and innovation of the performed projects.

Most of them assessed the performed initiatives to be difficult and complex, and thus
required highly advanced management and administration competencies (14 answers—“high”
vs. 6 answers—“average”). At the same time 13 managers assessed their projects to be
innovative and very innovative. None of the study participants assessed the aspect of
innovation or complexity in their projects at a low or very low level.

The performance of projects—in particular the complex and innovative projects—is
never based solely on the competencies of the team or of the project leader. In order to
implement such demanding initiatives, an appropriate organization of processes and tools
is required, in addition to specific support on the part of the organizational unit in which
they are performed. For this reason, the participants were asked questions concerning the
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organization’s maturity level in the area of project management and the organization’s
maturity level in the area of risk management. The P3M3 maturity scale was used for the
assessment (Figure 2).

Figure 2. The respondents’ assessment of the project management and risk management maturity
levels in their organizations.

The results in both assessment areas were similar to each other, with a small varia-
tion in the extreme values of the assessment. A slightly higher level of maturity can be
seen in the project management area. Most respondents assessed the maturity of both
aspects to be on a “defined” level, which means that the process was identified in the
organization, and roles and procedures were established, but improvement and support
were required. A relatively high number of respondents assessed the processes in these
areas at the “Repeatable process” level, and it should be remembered that none of the
respondents assessed their projects to be low on the complexity or innovation scale. The
implementation of larger initiatives, including innovative measures with only basic support
provided by the organization concerning existing roles and processes, is a challenge which
frequently generates a higher energy and cost demand. One person described the level of
project management in their organization as fully optimized, whereas in the case of risk
management, one person gave an extremely low assessment of “Awareness of process”.

4. Results

Due to the fact that a small research sample was included in the study, the numerical
data presented below are not used for statistical inference. In the case of tables and figures,
our aim is to present the distribution of responses to maintain clarity and transparency
rather than to draw statistical conclusions. The data below are used to generate mean-
ing from qualitative data, to document, verify and test interpretations, and to represent
experiences [100].

4.1. The Pandemic As a Materialized Risk. The Preparation of Healthcare Organizations for Risk
Management in Projects

An assumption can be made that the outbreak of the pandemic itself was an unprece-
dented event for the implementation of modern projects, and therefore it was difficult to
anticipate and strategically prepare for. The first months of the pandemic afflicted the
respondents with effects such as increase in material prices, unavailability of personal pro-
tective equipment (used as part of various projects performed under laboratory conditions),
disruption of supply streams (import quarantine, delays in deliveries) and staff shortages
(leaves and absences at work caused by quarantine).



Int. J. Environ. Res. Public Health 2021, 18, 12082 10 of 25

Each of these and a significant portion of other phenomena that resulted from the
pandemic may have been identified during the project’s risk analysis. Almost half of the
respondents declared that in their organizations risk is analyzed as standard both before
and during the implementation of all projects (in accordance with the guidelines of the
selected methodology). They confirmed that the problems and challenges from the initial
stages of the pandemic were identified and described earlier within the organization, which
enabled a rapid and effective reaction after they materialized during the pandemic. Those
managers expressed general satisfaction with the manner of dealing with pandemic-related
risks, however a voice expressing clear objection could also be heard, indicating that
the analysis conducted earlier in no way reflected the scale of later events. One of the
participants said: “Risks are usually specified in a general manner, and those pandemic-related
ones which usually apply to human resources are the most difficult. I do not know anyone who
would identify risk at the level of each team member concerning their temporary unavailability. And
in the same manner, while the increase of the cost of goods and services could have been planned
(with an anticipated reaction in the form of, for example, the increase of a particular cost), the
materialization of so many expensive challenges was an unbearable burden for many projects”.

In contrast, a considerate number of study participants had a problem with giving an
unequivocal response to this question, indicating that although risk analysis is conducted,
it is only for selected, strategic projects, or the analysis is, in their opinion, superficial and
includes only the basic risks most frequently encountered during the projects. This is thus
more of a way to meet the formal requirement related to the selection of a specific project
management methodology, than a result of a conscious process of anticipating possible
chances and problems (which corresponds to the results concerning the assessment of risk
management maturity in the respondents’ organizations). A voice confirming that risk
analysis in projects is not a standard action was also heard.

Finally, the participants emphasized that despite their efforts many aspects were
beyond their reach and abilities. One of the study participants said: “In my organization,
dealing with pandemic-related risks consists mainly of extending the project performance period
and reassigning funds within the project budget. This does not guarantee the full neutralization of
effects, since budgets did not anticipate a risk with effects of such magnitude—e.g., the need to halt
effective action for a year. Simultaneously institutions which subsidize projects do not anticipate
any compensation (increases in financing) related to the pandemic”.

4.2. The Assessment of the COVID-19 Pandemic’s Impact on the Criteria of Effectiveness of
Implemented Projects

In the next part of the study, an assessment was made of the COVID-19 pandemic’s
impact on individual dimensions of performance of the projects implemented in the studied
organizations. For the assessment, six basic project management performance indicators
used in the PRINCE2 methodology were used: time, cost, quality, scope, risk and benefits.
The results are presented in Table 1.

Table 1. The assessment of the COVID-19 pandemic’s impact on individual dimensions of effectiveness of imple-
mented projects.

Project Management Performance
Indicators

Negative Impact No Impact Positive Impact
Definitely Somewhat Somewhat Definitely

Risk 7 13 0 0 0
Time 9 10 1 0 0
Cost 1 15 3 1 0

Scope 3 12 4 0 1
Benefits 1 9 7 3 0
Quality 1 5 14 0 0
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All aspects of project implementation were affected negatively by the pandemic.
The relatively least negative influence was observed in the aspect of benefits and quality,
whereas the most negative impact concerned the area of risk and time.

The respondents jointly stated that the pandemic generated a significantly higher
level of risk of not achieving the planned project results. In the comments, the frequently
emphasized reasons included unavailable human resources (frequently the entire available
forces were directed to fight the pandemic and provide medical services), in addition to
the increase in costs or hindered communication in project teams.

An area which was also very strongly impacted is the management of projects’
time/schedule. The vast majority of implemented projects met with the need to extend the
time needed for implementation in order to enable the achievement of the assumed results.
As emphasized by one of the respondents “The pandemic’s most significant impact was limiting
the scope of activities in projects, which resulted in the need to extend them”. Positive voices were
also heard—in particular in the case of initiatives intended to handle the pandemic: “A
visible acceleration was related to the organization of call for projects. Suddenly it turned out that a
call may be held, the applications evaluated, and the best project offers may be selected in just a few
weeks. The market has shown us that it can adapt mostly to the accelerated operational tempo and
we hope that these changes stay with us for longer, at least partially”.

Another area negatively impacted by the pandemic was the management of project
finances. One of the respondents emphasized the difficulties in fully estimating the in-
creased costs of project implementation: “While the costs of the tasks may be increased, it is not
possible to calculate and settle the entire spectrum of additional costs related e.g., to the isolation
or quarantine of important members of project teams”. One of the project managers stated
that the pandemic generally had a positive impact on the management of finances. Two
reasons were indicated: first, releasing the purchase process from the public procurement
law procedures, which enabled saving time and work of people, who would normally be
engaged in preparing the documentation and conducting the tender. The second reason
for such an assessment was the higher flexibility of sponsors and institutions financing
projects, which enabled rationalizing the process of change management in the project.
The pandemic has, to some extent, forced changes in the manner of performance of some
initiatives (e.g., transforming the organization of training from a stationary to a remote
mode), which resulted in measurable savings in some cases.

The last area in which the pandemic has mostly had a negative impact is the projects’
scope. The respondents emphasized that “the pandemic has resulted in the need to stop
substantive activities in the projects (e.g., seeing patients in clinical trials) while simultaneously
continuing management and administrative processes (e.g., reporting, settlement). This results
in the disturbance of correct proportions in the engagement of the organization’s resources”. The
increased risk of delays in the performance, and even of not achieving the assumed goals,
was also emphasized. In the case of respondents who positively assessed the pandemic’s
impact on the scope of the project, the more flexible procedures were mainly indicated,
which enabled adapting the scope of implemented projects to the changing reality.

The last two areas subjected to analysis are “Benefits” and “Quality”. Half of the
respondents indicated a negative or somewhat negative impact of the pandemic on achiev-
ing the planned benefits. When talking about benefits in healthcare projects, a greater
focus is on social benefit and general welfare rather than the financial effect of the project.
This is also, however, the only category where a positive impact of the pandemic was also
indicated. The following reasons were given for such an assessment: acceleration of proce-
dures in projects intended to prevent COVID-19 and the reduction in some costs related to
specific types of projects. One of the respondents emphasized: “Starting a clinical trial in
our country usually takes at least half a year. Obtaining an approval of a trial by URPL (Office for
Registration of Medicinal Products) may take up to 60 days. We are currently performing a few
non-commercial clinical trials and the tempo in which all the requirements were met is astonishing.
A few days after receiving information on financing we already had signed contracts for CRO
services and for insurance. We only waited 2 days for URLP approval! Half a year of work was
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shortened to 5 days. This was, of course, only possible with the tremendous expenditure of work by
each of the parties interested in the trial, but we all had a common goal—saving human lives”.

In the case of quality, most respondents assessed that the pandemic had no impact.
Among the persons which identified a negative impact, the most frequently appearing
arguments concerned remote work: “Initially we thought that this will all pass quickly and
after a short hold-up of work we would be able to continue in previous conditions. It quickly
turned out that our expectations were mistaken. In some projects we had to restart work. This
lowered the quality”. An argument was also made regarding the need to introduce remote
education—which does not always allow the expected results to be achieved. The training
of medical staff is frequently based on supporting group work ability and the practical use
of the obtained theoretical knowledge. “A significant problem in case of training programs
during this time is the impossibility of predicting the attendance—whether the participants (medics)
will not be assigned new duties at the very last moment or fall ill themselves. This means that it’s
difficult to assess the possibility of training and they are frequently cancelled despite a huge interest”.

4.3. Impact of the COVID-19 Pandemic on the Organization of Work of Project Teams

In next part of the study, the impact of the COVID-19 pandemic on the organization
of the work of the project teams in healthcare organizations was assessed. To this end,
the respondents were asked about the most important changes and challenges. Based on
the answers, 34 indications were identified, which were further divided into four groups,
concerning: (1) changes in the area of communication and the introduction of remote
work; (2) challenges in the area of work–life balance; (3) acting under pressure of limited
resources; and (4) physical and mental impacts. The range of indications on individual
areas of changes are presented in Figure 3.

Figure 3. Impact of the COVID-19 pandemic on the organization of work of project teams.

The great majority of the respondent’s statements concerned changes in the area
of communication in project teams: “work which was required to be performed using the
internal systems was performed by phone contact” and organization of work in remote form.
These changes were particularly onerous at the beginning of the pandemic, which mainly
resulted mainly surprise, the very dynamic development of the situation, and restrictions
on non-verbal and non-formal communication: “communication in the team was the biggest
challenge—we frequently ask each other about things when we are in the office. Suddenly this all
was gone and solving simple problems started taking more time”.

The barrier was then both “resistance by people we were working with”, insufficient
competencies on part of the staff, e.g., “initial difficulties with mastering on-line teaching
platforms”, and also technical problems: “with hardware at home, with the Internet”,
“outdated software necessary for on-line meetings, no camera, loudspeakers etc”. One of
the respondents pointed out the problem of compatibility between IT systems used in the
organization and at home: “remote access to internal systems was difficult, since it was
not possible to properly configure my laptop”. In these conditions the key role was played
by the previous preparation of the IT infrastructure of healthcare organizations, which
paid off at the moment of the outbreak of the pandemic. “At this time the investments
made many years ago in remote access tools, communicators and network security devices
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have proven themselves”. Another voice was raised supporting the adaptation of other
sectors’ technologies to healthcare requirements: “For many years I have been an advocate
of digitization and the use of technological achievements, even if not directly related to
healthcare. My ideas (e.g., telemedicine in chronic pulmonary diseases or cardiology) were
rejected by sponsors (ministries, project financing agencies) as interesting but not crucial at
the moment. Once I even heard: “Telemedicine? It won’t catch on!” I hope that, at least
now, the weight of discussions in this aspect will change”.

The system of communication within project teams has changed significantly. One of
the respondents emphasized that the main challenge was “the lack of meetings. For me, this
disrupted the flow of information and passing it on downward to the teams”. Various solutions
were used in order to ensure effective and efficient communication, all of which were
fully remote: “we mainly used social communicators (e.g., Messenger) where we created groups.
Additionally, we met at on-line briefings” or “it was necessary to maintain group meetings at
least once a week”. External relationships between the team and the project environment
also underwent changes. One of the respondents pointed out that there was a significant
problem with “anticipating the behaviors and attitudes of patients towards the need to contact
medical personnel during the pandemic. Solution: interviews with the patients”.

In another area, the respondents pointed to the challenges of work–life balance when
working from home. Problems appeared in the first stage of the pandemic and included
both the issues of space: “finding a space at home which would enable concentrating solely on
official duties”, and technical issues. One of the respondents pointed out the difficulty of
“reconciling private matters, how the constraints impacted the organization of family life (in particu-
lar closed day care centers and kindergartens) with new professional duties (new COVID-19 related
projects or team building—particularly difficult during remote/hybrid work)”. Other managers
emphasized the occurrence of new challenges in the area of project team monitoring: “it
was necessary to maintain team motivation for readiness and work in home environments. Due to
various communication channels, including video conferences, it was possible to maintain good team
morale”, “the lack of clear boundaries between the area of professional and private life of employees
were additional difficulties. It was necessary to motivate employees to unequivocally separate these
two areas and to take care to rest properly”. Despite the occurring difficulties, the respondents
have achieved successes in this area. One of them emphasized that “the team has proven very
reliable and has performed their task just like before the lock-downs were introduced. We did not
have any pathological situations consisting of declaring work and not performing it. Only in one
case out of less than twenty employees in my team was there a decrease of quality and the number of
performed tasks”.

The area of organization of work of project teams was acting under the significant
pressure of limited resources. During the first stage of the pandemic “the biggest problem was
access to personal protective equipment”. These problems were increased both by the lack of
supplies and the increasing prices of the supplied resources: “supply chains basically stopped
working, even if goods were available in offers, their actual availability was illusory, and in light of
significant demand the prices have grown disproportionately.”

Second, staffing shortages made themselves known: “availability of appropriate staff is a
problem and I have not managed to deal with this till now”. Available resources also decreased as
a result of many additional tasks faced to healthcare organizations in conjunction with the
outbreak of the pandemic: “The COVID-19 pandemic has provided me with many new, previously
unmet challenges,” the “additional, urgent performance of COVID-19 projects” appeared. As
a result, significant restrictions on time occurred, hindering “keeping the schedules” and
resulting in the drop in other project performance criteria.

The aforementioned changes in the organization of work (remote work, pressure
of limited resources and challenges of work–life balance) also resulted in many specific
physical and mental impacts on project team members. First, the respondents indicated
“isolation, change in the personal and professional life,” “no contact with humans, with an adverse
impact on the psyche,” and “no possibility of ‘working off’ the tension”, which transforms into
“stress, which accompanies us until now”. Work overload was also pointed out: “overload with



Int. J. Environ. Res. Public Health 2021, 18, 12082 14 of 25

remote meetings. The ease of their organization and the possibility of switching between the meetings
basically non-stop practically gives no time for regeneration, which during office work occurs (the
need to move from one room to another or to travel to another location). I have shortened my
participation in meetings where possible or I have not participated where it was not necessary”, “the
need to work in the evenings (e.g., due to the need to share the space at home with other inhabitants).
This probably resulted in the feeling of being continuously present at work, and thus higher mental
fatigue, symptoms similar to overwork syndrome”.

The negative impact of external information on the functioning of project teams was
also a challenge for the management: “It seems that the highest challenge was to maintain
a positive attitude with the simultaneous flood of purely negative information in the media.
Although a few persons left work, we managed to transform our stress into a motivational
element: we are here because we are needed, this is also our time of trial”. It seems that
this type of thought may positively impact their managerial competences, ensuring higher
efficiency and effectiveness of managing projects in healthcare organizations in the future.

Additionally, in the study, the respondents were asked to assess (positively or nega-
tively) the aforementioned changes in the organization of the work of project teams. The
results indicate that they identify both positive and negative effects to a very similar degree.
Among the positives, the tighter focus on the most important project activities and the
improvement of organizational procedures through their virtualization were the main
factors listed. Negative effects such as remote work, higher workload and fatigue among
employees, in addition to troubles with work–life balance, were listed as drawbacks.

4.4. The Impact of the COVID-19 Pandemic the Future of Project Management in
Healthcare Organizations

In the last part of the study, the respondents were asked about the impact of the
COVID-19 pandemic on the future in the sphere of project management in healthcare
organizations. A vast majority of managers stated that pandemic experiences will change
project management in the future. Moreover, additional comments were formulated, based
on which 16 indications were identified, divided into three substantive groups, concerning:
(1) higher flexibility in project management; (2) increased importance of risk management
in projects; and (3) larger scope for the use of digital solutions in project management.

Most indications concerned the increase in digitization in project management in
the future. Regarding this aspect, the pandemic was treated by the respondents as an
opportunity for the introduction of new solutions, mainly concerning the digitization of
organizational procedures, of document workflow and of remote work: “paradoxically,
the difficult situation has shown us new possibilities for management”, “the possibility to work
remotely was created, which was previously not possible at my hospital. The human resources were
so rigid, that there was only the option of coming in to work sick, or taking sick leave and staying at
home. Some project tasks could have been effectively performed in such situations at home—without
exposing others to possible infection”. Similarly, according to another respondent, the pandemic
will change the future of project management “due to the need to introduce technology into
project life. Most meetings, consultations are conducted on-line. The project is also managed remotely.
This opens new possibilities”. In accordance to the respondents in the future “various types of
improvements at the IT level will be used,” “there is a chance for the more frequent use of remote
forms of training”.

Digital changes will occur “in the area of communication between contractors and
of interaction with stakeholders” of the projects. According to one of the respondents “it
will bring more positive than negative effects—despite the lack of physical meetings with
project partners the time needed for transport is saved, which will enable the intensification
of other project activities”. The progressing digitization of project management will allow
optimization of the length of project meetings, “increased effectiveness, better organization.
However, it will negatively impact human relationships and team building, in my opinion”.

Another area identified by respondents concerns the impact of the COVID-19 pan-
demic on the increased importance of risk management in projects. This results mainly
from the fact that “the pandemic has made us all aware that even the best planned and organized
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tasks may be sorely tested in their effective implementation. The planned goals and assumptions very
frequently could not have been carried out due to external factors (lockdown), despite willingness
on the part of the implementing parties”. As an effect in the future “more attention will be paid
to risk analysis,” and “all areas of risks which were not defined will become common for projects”.
According to one of the respondents, maintaining positive trends of increasing the risk
management maturity level in healthcare organizations will pose a challenge to project
management: “the pandemic made the impact of a force majeure event real. For some attentive
managers this may be in impulse for a more serious approach to risk management. I doubt, however,
that it will widely change the manner of thinking about risk. I expect that project managers will treat
the pandemic as a one-off event and after it ends, they will “forget” about it in the context of project
planning”. As a result, the pandemic may become an important factor in the increase in
professionalization in project management only for some managers of healthcare facilities.

Some respondents also pointed out that the pandemic will be a source of more agility
and flexibility in project management: “Yes, the pandemic will change the manner of project
management. They will have to be more flexible,” “it will be necessary to perform tasks when it’s
possible and not when it’s needed, because it may turn out that when they are needed it will no longer
be possible”. This flexibility will mainly include “faster decisions without long consultations
and task delegation,” “shortening of official deadlines for many things,” and “the simplification of
procedures—it turns out that procedures may be simpler, most matters can be settled on-line”.

5. Discussion

The conducted empirical research and the analysis of the collected material enabled
us to answer the four posed research questions:

RQ1: Have risk analyses in project management in healthcare organizations enabled
a rapid and effective reaction due to the risk that materialized during the COVID-19
pandemic?

The results indicate that appropriate preparation and earlier actions concerning project
risk analysis in the studied organizations have enabled a faster and effective reaction during
the COVID-19 pandemic. Representatives of the studied healthcare organizations, in which
risk analysis is conducted as a standard part of the implemented projects, confirmed that
the risks from the initial stages of the pandemic were identified and described earlier
in the organization, which enabled a rapid and effective reaction after they materialized
during the pandemic. As a result, these managers expressed a general satisfaction about
the manner in which they handled the risks related to the pandemic. Those projects were
thus demonstrated to be somewhat resilient to sudden change and crisis resulting from the
pandemic. Although resilience was not the subject of this study, the results may suggest
that project management systems applied in participants’ organizations proved to be
somewhat resilient. This may be due to the experience of working in complex systems (as
the analysis included project initiatives of general hospitals on at least the 2nd reference
level, which means they already have some ability and experience in the application of
adaptation strategies). Even if they do not refer directly to resilience, their experience
forced them to develop specific standards of conduct, ultimately building the potential for
effective management in crisis. Projects and organizations which treat risk analysis as a
standard, obligatory procedure seem to fulfill—in terms of project management—at least
two steps suggested by E. Hollnagel [54]: anticipation and monitoring. If they employed
any knowledge management system (suggested by project management standards), they
took a step towards fulfilling the fourth measure: learning.

RQ2: In what manner has the COVID-19 pandemic impacted project management
performance in healthcare organizations?

The main indicators of project effectiveness (such as: risk, time, cost, scope, benefits
and quality) in the studied organizations were, to a lesser or greater degree, affected by
the negative impact of the pandemic. Relatively, the most negative impact concerned the
area of risk and time/schedule of the implemented projects. The management of project
finances and the scope of conducted projects were affected negatively to a somewhat lesser
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degree. In the case of the indicator of benefits, the same number of respondents indicated a
negative impact as a positive or no impact. In most cases, the pandemic had no impact on
the parameter of quality of the performed projects.

RQ3: How did the COVID-19 pandemic influence the organization of work of project
teams in healthcare organizations?

The pandemic significantly modified the organization of work of project teams in
the examined organizations. The respondents identified four key areas of this influence:
(1) concerning the introduction of remote communication both within project teams and
in relations with external stakeholders, and also the introduction of remote work in the
organization; (2) new challenges in the area of work–life balance which appeared, related
mainly with the organization of work at home, ensuring the compatibility of IT solutions
and motivating the project team; (3) the need for the performance of projects under the
pressure of limited physical, human and time resources; and (4) the appearance of specific
physical and mental impacts on project team members, such as isolation, stress, work
overload, and physical and mental over-exertion.

RQ4: How will the COVID-19 pandemic impact the future of project management in
healthcare organizations?

Study respondents believe that the COVID-19 pandemic will significantly impact the
future of project management in healthcare organizations, mainly through: (1) the increased
scope and importance of remote work and of digitization of organizational procedures and
document workflows; (2) the increased importance of risk management in projects; and
(3) the increased agility and flexibility in project management. Moreover, the respondents
indicated the significant durability of changes in the area of digitization and the increase in
flexibility of project management. Doubts were voiced concerning the area of increased
importance of project risk management. There were opinions that permanent change in
this area will occur only in some project managers in healthcare organizations.

The obtained results therefore confirm the unanticipated, sudden, significant and
multidimensional impact of the COVID-19 pandemic on the functioning of healthcare
organizations [101,102]. However, existing studies have mainly concentrated on physical,
mental and psychological impact of pandemic on healthcare workers [103–110]; safety of
healthcare workers [111,112]; course and scope of use of routines medical processes and ser-
vices [113,114]; and digital transformation of the provision of healthcare services [115,116].
The conducted research provides new, deeper knowledge about the impact of the COVID-
19 pandemic on practices of project management in healthcare organizations.

A significant part of the obtained results is consistent with the experiences of orga-
nizations from other sectors of the economy (particularly commercial businesses). This
mainly concerns the significant role of risk analysis in project management under crisis
conditions [117,118], the negative impact of the COVID-19 pandemic on the performance
of implemented projects [65–68] and the significant impact of the pandemic on the organi-
zation of work of project teams, particularly including the introduction of rules for remote
work [74,78,119]. Regarding the anticipated changes in the area of project management,
the results correspond directly with conclusions concerning the increased importance of
risk management [86], and the progress of virtualization and digitization in project man-
agement in the future [89,90], in addition to H4.0 adaptation in terms of building resilience
of healthcare organizations.

In addition, the results indicate particular specifics of the pandemic’s impact on
practices in project management in healthcare organizations. The study findings are
consistent with the conclusions reached by A. Fraczkiewicz-Wronka et al. [120], which
stated that Polish hospitals with well-developed risk management practices are much
better prepared to find appropriate answers to external threats. This was confirmed in
project management under COVID-19 pandemic conditions.

The obtained results also confirmed conclusions concerning rapid technological inno-
vations occurring under the pressure of the COVID-19 pandemic, which applied mainly to
remote control, remote working, telemedicine and remote learning [121]. It was found that,
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in the studied organizations, the jump was sudden and produced many important effects
for project management. The digitization of management, in particular for administrative
procedures and document workflow, is beginning to take center stage. This may form
an important factor for reducing bureaucracy in public organizations, in which overly
formalized rules, regulations and processes are frequently time-consuming and ineffective,
and generate various types of delays (e.g., due to the need for manual processing of doc-
uments), which do not directly serve functional goals [122]. The results indicate that the
pandemic has acted as an industry “disruption”, freeing a large amount of time and energy
for project teams and administrative employees through the digitization and automation
of document workflow processes. Healthcare organizations needed to quickly adopt H4.0
principles in terms of virtualization of activity and remote work. The pandemic enabled
general management in the aspect of data access, team leading, or knowledge and change
management.

From a more general perspective, the obtained results indicate the need to increase the
professionalization [123] and even the certification [124] of project management in health-
care organizations. To date, the professionalization of project management in healthcare
organizations has proceeded slowly. Most of the respondents indicated that this is at a
level of defined or repeatable processes (II and III on a 5-degree scale). When we connect
this with the fact that the same respondents participate in complex and difficult projects, it
can be clearly seen that the professionalization of management is insufficient compared
to the complexity of implemented initiatives. This is all the more important because, as
shown by research conducted by J.C. Albrecht and K. Pang [125], project complexity should
be closely related to project management maturity. It is thus expected that, in some of
the studied organizations, the pandemic was a factor that put the system off-balance and
reduced project performance.

None of the respondents, however, indicated that the pandemic would permanently
influence the increase in professionalization of project management, e.g., by more accurately
defining the principles of the project budget or scope management. This conclusion is
particularly unfavorable in light of the increasing requirements concerning the development
of project management competencies of healthcare managers and employees [126,127].

6. Limitations

When analyzing the obtained results, the limitations of the conducted study should
be taken into account [128]. These limitations mainly include the small sample size and the
inability to generalize the results. The pandemic restrictions and the workload of project
managers meant that it was difficult to reach them and to invite them to a time-consuming
study. Another problem was the pandemic itself, which represents a time of enormous
stress, and may have negatively impacted the readiness to participate in the study, and
the answers provided. It would be interesting to conduct a similar study in the period
of the “new normal” [129], to see how many of the positive and negative effects of the
pandemic for project management remained in the practice of the functioning of healthcare
organizations. Another limitation of the study was the issue of fear of judgement. Although
the respondents were ensured of their anonymity, which was maintained during the process
of the collection and analysis of data, fear of judgement is natural, and may appear in
such situations, particularly when respondents were asked about negative experiences,
difficulties, problems in management, etc. This may have resulted in caution in giving
answers and in balancing the wording to look good in the researcher’s eyes. Another
restriction is that the sample was selected only in organizations with high renown (due to
the personal contacts of the researchers, which therefore provided easier access to study
subjects and easier methods to build trust; this was important due to the circumstances
and work overload of study participants). As a result, the results do not provide answers
concerning managerial responses to the onset of the COVID-19 pandemic in smaller
healthcare organizations, or in organizations with a lower level of renown in the industry.
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7. Conclusions

The COVID-19 pandemic has the nature of a global scale disruption [130]. The con-
ducted study indicates that it also significantly impacts the practices of project management
in healthcare organizations, both positively (e.g., by increased digitization and automation
of procedures in the bureaucratized structures of public organizations) and negatively
(e.g., by limiting project performance, or by causing a significant work overload of the
management staff). Its main scientific contribution is confirmation of the effectiveness of
risk analysis in project management under crisis conditions, and the assessment of the pan-
demic’s impact on project performance and the organization of the work of project teams,
in addition to establishing the perspectives of changes in the area of project management
in healthcare organizations in the future. The obtained results of the research also enable
formulation of the following afterthoughts:

1. Despite the challenge posed by the outbreak of the pandemic, healthcare organizations
managed to continue the projects during that period. After the first shock, which
threw the organizations off-balance, adaptation measures were adopted relatively
quickly. This may be due to appropriate ad hoc managerial decisions that were in the
unstable environment of the onset of the pandemic. Study participants intuitively
engaged methods used in agile methodologies when necessity forced them to. Taking
this into consideration, more attention needs to be paid to professionalization in this
area, because waterfall, traditional project management methods may now play only
a supportive role.

2. The occurrence of a pandemic and its effects on project management in health care also
resulted in unexpected, positive changes or implementations. Statements appeared in
the study noting fewer bureaucratic procedures and faster decision making, which
enabled more flexible processes and a number of other changes facilitating the work
of project managers. Due to the pandemic, managers were forced to implement and
adopt new solutions, which, unexpectedly, did not result in negative consequences
(e.g., access from home did not cause sudden leaks of sensitive data). Without the
pressure of the pandemic, these changes would probably not have been implemented
for many more years, or even never. Nonetheless, the disruptive effect of the pandemic
exposed ineffectiveness in some aspects, which was then used to accelerate the
implementation of inevitable changes.

3. There is a risk that similar events may occur in the future, and such events are,
unfortunately, difficult to predict. Hence, the diagnosed potential of project managers
should be the basis for further training in order to build resilience and enhance
adaptability, dynamic risk management and agile-oriented project management. If
healthcare organizations find themselves in the new reality and are able to manage this
environment, they will reach a completely new level of maturity, called “anti-fragility”
by the contemporary thinker N. Taleb [131].

The importance of the obtained results for the improvement of project management
practices in healthcare organizations simultaneously indicates the need to continue research.
Concerning future, prospective directions of research, questions regarding the long-term
impact of the pandemic on project management remain open. Therefore, analyses of the
degree to which the consequences of the pandemic will be of a permanent nature, and how
many of these will become only temporary solutions, will be particularly interesting. The
analyses should also be expanded by identification and assessment of other, permanent
effects of the pandemic’s impact on project management, which are currently not predicted.

Future research should also be directed to the identification and assessment of differ-
ences in the perception of the pandemic and its impact on project management in healthcare
organizations of various sizes, complexities and industry prestige levels, and operating
in various countries. This will enable the analysis of the extent to which structural and
environmental variables (e.g., operating in different political and legal systems) impact
handling such a significant and global risk as the COVID-19 pandemic.
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Due to the relatively low professionalization of project management in Polish health-
care organizations, analyses of whether the chances resulting from the COVID-19 pandemic
were taken advantage of will be important. These changes include, among others, the
performance of many new projects related to infectious diseases, cooperation with various
research and development entities from across the world, or access to medical data from
international databases. Making use of these possibilities will provide an opportunity
to increase the professionalization of project management and to make use of successful
healthcare projects for a better socio-economic future in Poland.
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Appendix A. Interview Protocol

Part I—Respondent’s Data:

1. Gender:

− Female
− Male

2. Your function in the performed projects:

− Manager/Coordinator/Principal Investigator
− Supervisor/Administrative coordinator/Functional manager
− Representative of the board of directors supervising the performance of key

projects

3. In what projects are you engaged in (multiple-choice question):

− Educational and training
− Preventive healthcare, e.g., the performance of a preventive study or another

initiative of that type
− Scientific and research
− Information technology, e.g., consisting of software implementation
− Infrastructural, e.g., consisting of the performance of construction and/or hard-

ware investments
− Clinical trials (also non-commercial)
− General organization, e.g., projects of the management board intended to intro-

duce new solutions in the organization

4. In what projects are you mainly engaged?

− “Hard”—object-oriented, e.g., infrastructural projects
− “Soft”—process-oriented, e.g., organizational change or training projects
− “Hard” and “soft” to an equal extent

Part II—General Characteristics of Project Management in the Organization:
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5. What is the operational range of the organization you are working at?

− National
− Regional
− International

6. How do you assess the project management maturity level in your organization? (In
the question each level was characterized, in order to increase the reliability of the
respondent’s answer)

− Awareness of process
− Repeatable process
− Defined process
− Managed process
− Optimized process

7. How do you assess the risk management maturity level in your organization? (In
the question each level was characterized, in order to increase the reliability of the
respondent’s answer)

− Awareness of process
− Repeatable process
− Defined process
− Managed process
− Optimized process

8. How do you assess the degree of difficulty/complexity of the projects you have
implemented: (in the question each level was characterized, in order to increase the
reliability of the respondent’s answer)

− Very high
− High
− Average
− Low
− Very low

9. What is the degree of innovation of the projects you are engaged in? (In the question
each level was characterized, in order to increase the reliability of the respondent’s
answer)

− Very high
− High
− Average
− Low
− Very low

Part III—Project Management During the COVID-19 Pandemic:

10. How do you assess the preparation of your organization for the COVID-19 pandemic
from the point of view of risk management in projects?

Question
I Agree

Not sure
I Do Not Agree

Definitely Somewhat Somewhat Definitely

In my organization risk analysis is conducted as
standard as part of the implemented projects

The risks related to the pandemic were identified before
they occurred

The earlier identification of risks enabled/would enable
a rapid and effective reaction after they occurred during

the pandemic
In general, I am satisfied with the manner in which we

dealt with risks related to the pandemic
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Additional comment:

11. To what degree did the COVID-19 pandemic impact the level of effectiveness indica-
tors of projects commenced earlier:

Project Management Performance Indicators
Negative Impact No Impact Positive Impact

Definitely Somewhat Somewhat Definitely

Risk
Time
Cost

Scope
Benefits
Quality

Additional comment:

12. What were the most important changes and challenges in the area of the organization
of work of project team during the COVID-19 pandemic for you?

13. Did the changes to the organization of the work of project team during the COVID-19
pandemic have positive results? If possible, provide examples.

− Yes
− No

Additional comment:

14. Did the changes to the organization of the work of project team during the COVID-19
pandemic have negative results? If possible, provide examples.

− Yes
− No

Additional comment:

15. Do you think that the COVID-19 pandemic will change the manner of project man-
agement in healthcare organizations in the future?

− Yes
− No/hard to say

Additional comment:

References
1. Yu, X.; Li, N. Understanding the beginning of a pandemic: China’s response to the emergence of COVID-19. J. Infect. Public Health

2021, 14, 347–352. [CrossRef] [PubMed]
2. Padhan, R.; Prabheesh, K.P. The economics of COVID-19 pandemic: A survey. Econ. Anal. Policy 2021, 70, 220–237. [CrossRef]
3. Blom, V.; Lönn, A.; Ekblom, B.; Kallings, L.V.; Väisänen, D.; Hemmingsson, E.; Andersson, G.; Wallin, P.; Stenling, A.; Ekblom,

Ö.; et al. Lifestyle habits and mental health in light of the two COVID-19 pandemic waves in Sweden, 2020. Int. J. Environ. Res.
Public Health 2021, 18, 3313. [CrossRef] [PubMed]

4. Lebni, J.Y.; Abbas, J.; Moradi, F.; Salahshoor, M.R.; Chaboksavar, F.; Irandoost, S.F.; Nezhaddadgar, N.; Ziapour, A. How the
COVID-19 pandemic effected economic, social, political, and cultural factors: A lesson from Iran. Int. J. Soc. Psychiatry 2021, 67,
298–300. [CrossRef]

5. Pokhrel, S.; Chhetri, R. A literature review on impact of COVID-19 pandemic on teaching and learning. High. Educ. Future 2021,
8, 133–141. [CrossRef]

6. Jiang, P.; Klemeš, J.J.; Fan, Y.V.; Fu, X.; Bee, Y.M. More is not enough: A deeper understanding of the COVID-19 impacts on
healthcare, energy and environment is crucial. Int. J. Environ. Res. Public Health 2021, 18, 684. [CrossRef]

7. Bhusal, M.K. The world after COVID-19: An opportunity for a new beginning. Int. J. Sci. Res. Publ. 2020, 10, 735–741. [CrossRef]
8. McKibbin, W.; Fernando, E. The global macroeconomic impacts of COVID-19: Seven scenarios. Asian Econ. Pap. 2021, 20, 1–30.

[CrossRef]
9. Jedwab, R.; Khan, A.M.; Russ, J.; Zaveri, E.D. Epidemics, pandemics, and social conflict: Lessons from the past and possible

scenarios for COVID-19. World Dev. 2021, 147, 105629. [CrossRef]
10. Paul, V.K.; Basu, C. A handbook for Construction Project Planning and Scheduling; Copal Publishing Group: Ghaziabad, India, 2017;

pp. 30–31.

http://doi.org/10.1016/j.jiph.2020.12.024
http://www.ncbi.nlm.nih.gov/pubmed/33618279
http://doi.org/10.1016/j.eap.2021.02.012
http://doi.org/10.3390/ijerph18063313
http://www.ncbi.nlm.nih.gov/pubmed/33806951
http://doi.org/10.1177/0020764020939984
http://doi.org/10.1177/2347631120983481
http://doi.org/10.3390/ijerph18020684
http://doi.org/10.29322/IJSRP.10.05.2020.p10185
http://doi.org/10.1162/asep_a_00796
http://doi.org/10.1016/j.worlddev.2021.105629


Int. J. Environ. Res. Public Health 2021, 18, 12082 22 of 25

11. Kwak, Y.H. Brief history of project management. In The Story of Managing Projects: An Interdisciplinary Approach; Carayannis, E.G.,
Kwak, Y.H., Anbari, F.T., Eds.; Praeger Publishers: Westport, CT, USA, 2005; pp. 1–9.

12. Musial-Kidawa, A. Humanistic Aspects of Project Management; Scientific Papers of Silesian University of Technology, Organization
and Management Series no. 148; Silesian University of Technology Publishing House: Gliwice, Poland, 2020; pp. 525–532.

13. IPMA, ICB. ICB IPMA Competence Baseline, Version 3.0; IPMA International Project Management Association: Nijkerk, The
Netherlands, 2006; p. 13.

14. Duncan, W. A Guide to the Project Management Body of Knowledge; Project Management Institute: Newtown Square, PA, USA, 2000;
p. 4.

15. Hermarij, J. Better Practices of Project Management Based on IPMA Competences, 4th ed.; Van Haren Publishing: Zaltbommel, The
Netherlands, 2016; p. 288.

16. Ajam, M.A. Leading Megaprojects: A Tailored Approach; CRC Press: Boca Raton, FL, USA, 2020; p. 13.
17. Turner, J.R. The Handbook of Project-Based Management: Leading Strategic Change in Organizations, 3rd ed.; McGraw-Hill: New York,

NY, USA, 2009; p. 2.
18. Islam, S.; Evans, N. Key success factors of PRINCE2 project management method in software development project. Int. J. Eng.

Mater. Manuf. 2020, 5, 76–84.
19. Radujković, M.; Sjekavica, M. Project management success factors. Procedia Eng. 2017, 196, 607–615. [CrossRef]
20. Giri, O.P. Study on the role of project manager in improving the project performance. Tech. J. 2019, 1, 133–139. [CrossRef]
21. Gandomani, T.J.; Tavakoli, Z.; Zulzalil, H.; Farsani, H.K. The role of project manager in agile software teams: A systematic

literature review. IEEE Access 2020, 8, 117109–117121. [CrossRef]
22. Oh, J.; Lee, H.; Zo, H. The effect of leadership and teamwork on ISD project success. J. Comput. Inf. Syst. 2021, 61, 87–97.

[CrossRef]
23. Verzuh, E. The Fast Forward MBA in Project Management, 5th ed.; Wiley: Hoboken, NJ, USA, 2015; p. 5.
24. Verzuh, E. The Portable MBA in Project Management; Wiley: Hoboken, NJ, USA, 2008; pp. 14–15.
25. Backlund, F.; Chronéer, D.; Sundqvist, E. Project management maturity models—A critical review: A case study within Swedish

engineering and construction organizations. Procedia Soc. Behav. Sci. 2014, 119, 837–846. [CrossRef]
26. Murray, A.; Sowden, R. Introduction to P3M3®. Version 3; AXELOS: London, UK, 2019.
27. Johnson, J. CHAOS 2020: Beyond Infinity Overview; The Standish Group International: Boston, MA, USA, 2021.
28. Liebert, F. Barriers to successful realization of new product development projects in the IT industry. Sci. Q. Organ. Manag. 2019, 3,

95–110.
29. Lee, A.; Moon, K.; Kim, S. Barriers to success of project management. J. Soc. Korea Ind. Syst. Eng. 2020, 43, 179–190. [CrossRef]
30. Kaleshovska, N. Adopting project management offices to exploit the true benefits of project management. Econ. Dev. 2014, 1–2,

151–165.
31. Anonymous. Pulse of the Profession 2020: Ahead of the Curve: Forging a Future-Focused Culture; Project Management Institute:

Newtown Square, PA, USA, 2020; p. 3.
32. Lappe, M.; Spang, K. Investments in project management are profitable: A case study-based analysis of the relationship between

the costs and benefits of project management. Int. J. Proj. Manag. 2014, 32, 603–612. [CrossRef]
33. Gareis, R. Changes of organizations by projects. Int. J. Proj. Manag. 2010, 28, 314–327. [CrossRef]
34. Lenfle, S. Exploration and project management. Int. J. Proj. Manag. 2008, 26, 469–478. [CrossRef]
35. Anonymous. Project Management Survey 2020: Project Delivery Performance in Australia; KPMG; Australian Institute of Project

Management: Sydney, NSW, Australia, 2020.
36. Agris, J.; Brichto, E.; Meacham, M.; Louis, C. Developing professionalism in healthcare management programs: An examination

of accreditation outcomes. J. Health Adm. Educ. 2018, 35, 187–203.
37. Hahn, C.A.; Lapetra, M.G. Development and use of the leadership competencies for healthcare services managers assessment.

Front. Public Health 2019, 7, 34. [CrossRef]
38. Shirley, D. Project Management for Healthcare, 2nd ed.; CRC Press: Boca Raton, FL, USA, 2020.
39. Davenport, T.; Kalakota, R. The potential for artificial intelligence in healthcare. Future Healthc. J. 2019, 6, 94–98. [CrossRef]

[PubMed]
40. Abyad, R. The role of project management in public health. World Fam. Med. 2021, 19, 87–96.
41. Golden, B. Change: Transforming healthcare organizations. Healthc. Q. 2006, 10, 10–19. [CrossRef]
42. Handscomb, C.; Mahadevan, D.; Schor, L.; Sieberer, M.; Naidoo, E.; Srinivasan, S. An operating model for the next normal:

Lessons from agile organizations in the crisis. McKinsey Quarterly Magazine, 25 June 2020; pp, 1–7.
43. Koch, J.; Schermuly, C.C. Managing the crisis: How COVID-19 demands interact with agile project management in predicting

employee exhaustion. Br. J. Manag. 2021, 32, 1265–1283. [CrossRef]
44. Cyfert, S.; Glabiszewski, W.; Zastempowski, M. Impact of management tools supporting industry 4.0 on the importance of CSR

during COVID-19. Generation Z. Energies 2021, 14, 1642. [CrossRef]
45. Suresh, M.; Roobaswathiny, A.; Priyadarsini, S.L. A study on the factors that influence the agility of COVID-19 hospitals. Int. J.

Healthc. Manag. 2021, 14, 290–299. [CrossRef]
46. Esa, M.B.; Ibrahim, F.S.B.; Kamal, E.B.M. Covid-19 pandemic lockdown: The consequences towards project success in Malaysian

construction industry. Adv. Sci. Technol. Eng. Syst. 2020, 5, 973–983. [CrossRef]

http://doi.org/10.1016/j.proeng.2017.08.048
http://doi.org/10.3126/tj.v1i1.27711
http://doi.org/10.1109/ACCESS.2020.3004450
http://doi.org/10.1080/08874417.2019.1566804
http://doi.org/10.1016/j.sbspro.2014.03.094
http://doi.org/10.11627/jkise.2020.43.3.179
http://doi.org/10.1016/j.ijproman.2013.10.005
http://doi.org/10.1016/j.ijproman.2010.01.002
http://doi.org/10.1016/j.ijproman.2008.05.017
http://doi.org/10.3389/fpubh.2019.00034
http://doi.org/10.7861/futurehosp.6-2-94
http://www.ncbi.nlm.nih.gov/pubmed/31363513
http://doi.org/10.12927/hcq..18490
http://doi.org/10.1111/1467-8551.12536
http://doi.org/10.3390/en14061642
http://doi.org/10.1080/20479700.2020.1870355
http://doi.org/10.25046/aj0505119


Int. J. Environ. Res. Public Health 2021, 18, 12082 23 of 25

47. Cagliano, A.C.; Grimaldi, S.; Rafele, C. A systemic methodology for risk management in healthcare sector. Saf. Sci. 2011, 49,
695–708. [CrossRef]

48. Faiella, G.; Parand, A.; Franklin, B.D.; Chana, P.; Cesarelli, M.; Stanton, N.A.; Sevdalis, N. Expanding healthcare failure mode and
effect analysis: A composite proactive risk analysis approach. Reliab. Eng. Syst. Saf. 2018, 169, 117–126. [CrossRef]

49. Braithwaite, J.; Kate, C.; Louise, A.E. Can we fix the uber-complexities of healthcare? J. R. Soc. Med. 2017, 110, 392–394. [CrossRef]
[PubMed]

50. Woods, D.; Hollnagel, E. Prologue: Resilience Engineering Concepts. Resilience Engineering; CRC Press: Boca Raton, FL, USA, 2017;
pp. 1–6.

51. Ellis, L.A.; Churruca, K.; Clay-Williams, R.; Pomare, C.; Austin, E.E.; Long, J.C.; Braithwaite, J. Patterns of resilience: A scoping
review and bibliometric analysis of resilient health care. Saf. Sci. 2019, 118, 241–257. [CrossRef]

52. Woods, D. Four concepts for resilience and the implications for the future of resilience engineering. Reliab. Eng. Syst. Saf. 2015,
141, 5–9. [CrossRef]

53. Fairbanks, R.J.; Wears, R.L.; Woods, D.D.; Hollnagel, E.; Plsek, P.; Cook, R.I. Resilience and resilience engineering in health care. Jt.
Comm. J. Qual. Patient Saf. 2014, 40, 376–383. [CrossRef]

54. Hollnagel, E. Safety-I and Safety-II: The Past and Future of Safety Management; CRC Press: Boca Raton, FL, USA, 2018.
55. Saurin, T.A.; Rooke, J.; Koskela, L. A complex systems theory perspective of lean production. Int. J. Prod. Res. 2013, 51, 5824–5838.

[CrossRef]
56. Nemeth, C.P.; Herrera, I. Building Change: Resilience Engineering After Ten Years; Elsevier Science: Amsterdam, The Netherlands,

2015.
57. Rosso, C.B.; Saurin, T.A. The joint use of resilience engineering and lean production for work system design: A study in healthcare.

Appl. Ergon. 2018, 71, 45–56. [CrossRef]
58. Rahi, K. Project resilience: A conceptual framework. Int. J. Inf. Syst. Proj. Manag. 2019, 7, 69–83.
59. Geambasu, G. Expect the Unexpected: An Exploratory Study on the Conditions and Factors Driving the Resilience of Infrastruc-

ture rojects. Ph.D. Thesis, École Polytechnique Fédérale de Lausanne, Lausanne, Switzerland, 2011; p. 19.
60. World Health Organization. Naming the Coronavirus Disease (COVID-19) and the Virus that Causes it. Available online:

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance/naming-the-coronavirus-disease-
(covid-2019)-and-the-virus-that-causes-it (accessed on 9 July 2021).

61. De Carvalho, M.M.; Rabechini, R., Jr. Impact of risk management on project performance: The importance of soft skills. Int. J.
Prod. Res. 2015, 53, 321–340. [CrossRef]

62. Dinu, A.-M. The importance of risk management in projects. Qual. Access Success 2015, 16, 162–165.
63. De Andreis, F.; Fredella, N.; Castelli, B.; De Marco, S. The instruments of risk management as an opportunity for the healthcare

organizations. Int. J. Manag. Sci. Bus. Res. 2019, 8, 35–40.
64. Rehman, M.S.U.; Shafiq, M.T.; Afzal, M. Impact of COVID-19 on project performance in the UAE construction industry. J. Eng.

Des. Technol. 2021, 12. ahead of print. [CrossRef]
65. Larasati, D.; Ekawati, N.; Triyadi, S.; Muchlis, A.F.; Wardhani, A. Impact of the pandemic COVID-19 on the implementation of

construction contracts. IOP Conf. Ser. Earth Environ. Sci. 2021, 738, 012075. [CrossRef]
66. Hussain, S.; Xuetong, W.; Hussain, T.; Khoja, A.H.; Ziad, M.Z. Assessing the impact of COVID-19 and safety parameters on

energy project performance with an analytical hierarchy process. Util. Policy 2021, 70, 101210. [CrossRef]
67. Jallow, H.; Renukappa, S.; Suresh, S. The impact of COVID-19 outbreak on United Kingdom infrastructure sector. Smart Sustain.

Built Environ. 2020, 10, 581–593. [CrossRef]
68. Liu, X.; Fang, Y.; Ye, Q. Differential effects of the COVID-19 pandemic on crowdfunding project performance: Role of project

design features. In Proceedings of the 14th China Summer Workshop on Information Management (CSWIM 2021), Chongqing,
China, 26–28 June 2021; p. 16.

69. Alsharef, A.; Banerjee, S.; Uddin, S.M.J.; Albert, A.; Jaselskis, E. Early impacts of the COVID-19 pandemic on the United States
construction industry. Int. J. Environ. Res. Public Health 2021, 18, 1559. [CrossRef]

70. Seddighi, H. The performance of the Iranian Red Crescent by launching testing centers for the coronavirus disease. Disaster Med.
Public Health Prep. 2020, 14, e45–e46. [CrossRef]

71. Von Behr, C.-M.; Semple, G.A.; Minshall, T. Rapid setup and management of medical device design and manufacturing consortia:
Experiences from the COVID-19 crisis in the UK. RD Manag. 2021, 51, 12. [CrossRef]

72. Asahi, K.; Undurraga, E.A.; Valdés, R.; Wagner, R. The effect of COVID-19 on the economy: Evidence from an early adopter of
localized lockdowns. J. Glob. Health 2021, 11, 05002. [CrossRef] [PubMed]

73. Vargo, D.; Zhu, L.; Benwell, B.; Yan, Z. Digital technology use during COVID-19 pandemic: A rapid review. Hum. Behav. Emerg.
Technol. 2021, 3, 13–24. [CrossRef]

74. Costa, P.L.; Handke, L.; O’Neill, T.A. Are all lockdown teams created equally? Work characteristics and team perceived virtuality.
Small Group Res. 2021, 52, 600–628. [CrossRef]

75. Bhatti, A.; Akram, H.; Basit, H.M.; Khan, A.U.; Naqvi, S.M.R.; Bilal, M. E-commerce trends during COVID-19 Pandemic. Int. J.
Future Gener. Commun. Netw. 2020, 13, 1449–1452.

76. Jílková, P.; Králová, P. Digital consumer behaviour and ecommerce trends during the COVID-19 crisis. Int. Adv. Econ. Res. 2021, 7,
83–85. [CrossRef]

http://doi.org/10.1016/j.ssci.2011.01.006
http://doi.org/10.1016/j.ress.2017.08.003
http://doi.org/10.1177/0141076817728419
http://www.ncbi.nlm.nih.gov/pubmed/28920754
http://doi.org/10.1016/j.ssci.2019.04.044
http://doi.org/10.1016/j.ress.2015.03.018
http://doi.org/10.1016/S1553-7250(14)40049-7
http://doi.org/10.1080/00207543.2013.796420
http://doi.org/10.1016/j.apergo.2018.04.004
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance/naming-the-coronavirus-disease-(covid-2019)-and-the-virus-that-causes-it
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance/naming-the-coronavirus-disease-(covid-2019)-and-the-virus-that-causes-it
http://doi.org/10.1080/00207543.2014.919423
http://doi.org/10.1108/JEDT-12-2020-0481
http://doi.org/10.1088/1755-1315/738/1/012075
http://doi.org/10.1016/j.jup.2021.101210
http://doi.org/10.1108/SASBE-05-2020-0068
http://doi.org/10.3390/ijerph18041559
http://doi.org/10.1017/dmp.2020.167
http://doi.org/10.1111/radm.12475
http://doi.org/10.7189/jogh.10.05002
http://www.ncbi.nlm.nih.gov/pubmed/33643635
http://doi.org/10.1002/hbe2.242
http://doi.org/10.1177/1046496421997897
http://doi.org/10.1007/s11294-021-09817-4


Int. J. Environ. Res. Public Health 2021, 18, 12082 24 of 25

77. Soto-Acosta, P. COVID-19 Pandemic: Shifting digital transformation to a high-speed gear. Inf. Syst. Manag. 2020, 37, 260–266.
[CrossRef]

78. De Mendonça, W.L.M.; Costa, P.H.T.; Cançado, E.C.R.; Lima, F.; Canedo, E.D.; Bonifácio, R.; Amaral, L.H.V. From Dusk till Dawn:
Reflections on the Impact of COVID-19 on the Development Practices of a R&D Project. In Proceedings of the 34th Brazilian
Symposium on Software Engineering (SBES'20), Association for Computing Machinery, Natal, Brazil, 21–23 October 2020; pp.
596–605.

79. Telin, S.; Esmail, N. Managing Remote Projects during a Crisis. Game-Development and Manufacturing Projects Response to
COVID-19. Degree Project, Umeå School of Business, Economics and Statistics, Umeå University, Umeå, Sweden, 2021.

80. Santhanam, G.; Balaji, K.D. Impact of long term work from home on work culture & employee engagement: A study focused on
Indian IT companies. Solid State Technol. 2020, 63, 13822–13831.

81. Dryselius, A.; Pettersson, J. Motivation in the Remote Workplace. Understanding the Threats and Opportunities to Motivation
During Enforced Remote Work. Master’s Thesis, School of Industrial Engineering and Management, KTH Royal Institute of
Technology, Stockholm, Sweden, 2021.

82. Koekemoer, L.; de Beer, L.T.; Govender, K.; Brouwers, M. Leadership behaviour, team effectiveness, technological flexibility, work
engagement and performance during COVID-19 lockdown: An exploratory study. SA J. Ind. Psychol. 2021, 47, a1829. [CrossRef]

83. Wotherspoon, R.J.; Mannion, C.J.; Harlow, R.E.A. Maintaining medical team communication using video conferencing during the
COVID-19 lockdown. Br. J. Oral Maxillofac. Surg. 2020, 58, e326–e327. [CrossRef]

84. Tortorella, G.; Saurin, T.A.; Fogliatto, F.S.; Rosa, V.M.; Tonetto, L.M.; Magrabi, F. Impacts of Healthcare 4.0 digital technologies on
the resilience of hospitals. Technol. Forecast. Soc. Chang. 2021, 166, 120666. [CrossRef]

85. Nassisi, M.; Audo, I.; Zeitz, C.; Varin, J.; Wohlschlegel, J.; Smirnov, V.; Santiard-Baron, D.; Picaud, S.; Sahel, J.-A. Impact of the
COVID-19 lockdown on basic science research in ophthalmology: The experience of a highly specialized research facility in
France. Eye 2020, 34, 1187–1188. [CrossRef]

86. Assaad, R.; El-adaway, I.H. Guidelines for responding to COVID-19 pandemic: Best practices, impacts, and future research
directions. J. Manag. Eng. 2021, 37, 06021001. [CrossRef]

87. Müller, R.; Klein, G. The COVID-19 Pandemic and project management research. Proj. Manag. J. 2020, 51, 579–581. [CrossRef]
88. Kudyba, S. COVID-19 and the acceleration of digital transformation and the future of work. Inf. Syst. Manag. 2020, 37, 284–287.

[CrossRef]
89. Wu, T. Digital project management: Rapid changes define new working environments. J. Strategy 2021, 7. ahead of print.

[CrossRef]
90. Sonjit, P.; Dacre, N.; Baxter, D. Homeworking project management & agility as the new normal in a COVID-19 world. Adv. Proj.

Manag. 2021, 21, 1–5.
91. Popovici, V.; Popovici, A.-L. Remote work revolution: Current opportunities and challenges for organizations. Ovidius Univ. Ann.

Econ. Sci. Ser. 2020, 20, 468–472.
92. Davies, A. COVID-19 and ICT-supported remote working: Opportunities for rural economies. World 2021, 2, 139–152. [CrossRef]
93. Lenka, R.M. Unique hybrid work model—The future of remote work. Palarch’s J. Archaeol. Egypt/Egyptol. 2021, 18, 2687–2697.
94. Morrison-Smith, S.; Ruiz, J. Challenges and barriers in virtual teams: A literature review. SN Appl. Sci. 2020, 2, 1096. [CrossRef]
95. Zhang, C.; Yu, M.C.; Marin, S. Exploring public sentiment on enforced remote work during COVID-19. J. Appl. Psychol. 2021, 106,

797–810. [CrossRef]
96. Bhatia, D.; Mote, A. Work from home (WFH): The new normal? Int. J. Future Gener. Commun. Netw. 2021, 14, 1905–1916.
97. Kniffin, K.M.; Narayanan, J.; Anseel, F.; Antonakis, J.; Ashford, S.P.; Bakker, A.B.; Bamberger, P.; Bapuji, H.; Bhave, D.P.; Choi,

V.K.; et al. COVID-19 and the workplace: Implications, issues, and insights for future research and action. Am. Psychol. 2021, 76,
63–77. [CrossRef]

98. Vahidy, F.; Jones, S.L.; Tano, M.E.; Nicolas, J.C.; Khan, O.A.; Meeks, J.R.; Pan, A.P.; Menser, T.; Sasangohar, F.; Naufal, G.; et al.
Rapid response to drive COVID-19 research in a learning health care system: Rationale and design of the Houston Methodist
COVID-19 surveillance and outcomes registry (CURATOR). JMIR Med. Inform. 2021, 9, e26773. [CrossRef]

99. Braun, R.; Ravn, T.; Frankus, E. What constitutes expertise in research ethics and integrity? Res. Ethics 2020, 16, 1–16. [CrossRef]
100. Sandelowski, M. Real qualitative researchers do not count: The use of numbers in qualitative research. Res. Nurs. Health 2001, 24,

230–240. [CrossRef] [PubMed]
101. Leite, H.; Lindsay, C.; Kumar, M. COVID-19 outbreak: Implications on healthcare operations. TQM J. 2021, 33, 247–256. [CrossRef]
102. Giannopoulou, I.; Tsobanoglou, G.O. COVID-19 pandemic: Challenges and opportunities for the Greek health care system. Ir. J.

Psychol. Med. 2020, 37, 226–230. [CrossRef]
103. Shaukat, N.; Ali, D.M.; Razzak, J. Physical and mental health impacts of COVID-19 on healthcare workers: A scoping review. Int.

J. Emerg. Med. 2020, 13, 40. [CrossRef]
104. Romero, C.; Delgado, C.; Catalá, J.; Ferrer, C.; Errando, C.; Iftimi, A.; Benito, A.; de Andrés, J.; Otero, M.; The PSIMCOV group.

COVID-19 psychological impact in 3109 healthcare workers in Spain: The PSIMCOV group. Psychol. Med. 2020, 1–7, ahead of
print. [CrossRef]

105. Thatrimontrichai, A.; Weber, D.J.; Apisarnthanarak, A. Mental health among healthcare personnel during COVID-19 in Asia: A
systematic review. J. Formos. Med Assoc. 2021, 120, 1296–1304. [CrossRef]

http://doi.org/10.1080/10580530.2020.1814461
http://doi.org/10.4102/sajip.v47i0.1829
http://doi.org/10.1016/j.bjoms.2020.08.114
http://doi.org/10.1016/j.techfore.2021.120666
http://doi.org/10.1038/s41433-020-0944-7
http://doi.org/10.1061/(ASCE)ME.1943-5479.0000906
http://doi.org/10.1177/8756972820963316
http://doi.org/10.1080/10580530.2020.1818903
http://doi.org/10.1108/JBS-03-2021-0047
http://doi.org/10.3390/world2010010
http://doi.org/10.1007/s42452-020-2801-5
http://doi.org/10.1037/apl0000933
http://doi.org/10.1037/amp0000716
http://doi.org/10.2196/26773
http://doi.org/10.1177/1747016119898402
http://doi.org/10.1002/nur.1025
http://www.ncbi.nlm.nih.gov/pubmed/11526621
http://doi.org/10.1108/TQM-05-2020-0111
http://doi.org/10.1017/ipm.2020.35
http://doi.org/10.1186/s12245-020-00299-5
http://doi.org/10.1017/S0033291720001671
http://doi.org/10.1016/j.jfma.2021.01.023


Int. J. Environ. Res. Public Health 2021, 18, 12082 25 of 25

106. Newman, S.A.; Ford, R.C. Five steps to leading your team in the virtual COVID-19 workplace. Organ. Dyn. 2021, 50, 100802.
[CrossRef]

107. Blanchard, A.L. The effects of COVID-19 on virtual working within online groups. Group Process. Intergroup Relat. 2021, 24,
290–296. [CrossRef]

108. Irawanto, D.W.; Novianti, K.R.; Roz, K. Work from home: Measuring satisfaction between work–life balance and work stress
during the COVID-19 pandemic in Indonesia. Economies 2021, 9, 96. [CrossRef]

109. Xiao, Y.; Becerik-Gerber, B.; Lucas, G.; Roll, S.C. Impacts of working from home during COVID-19 pandemic on physical and
mental well-being of office workstation users. J. Occup. Environ. Med. 2021, 63, 181–190. [CrossRef] [PubMed]

110. Gosling, W.; Coppola, M.; McCarthy, K. May the Workforce Be with You: The Voice of the European Workforce 2020; Deloitte LLP:
London, UK, 2020.

111. Misra-Hebert, A.D.; Jehi, L.; Ji, X.; Nowacki, A.S.; Gordon, S.; Terpeluk, P.; Chung, M.K.; Mehra, R.; Dell, K.M.; Pennell, N.; et al.
Impact of the COVID-19 pandemic on healthcare workers’ risk of infection and outcomes in a large, integrated health system. J.
Gen. Intern. Med. 2020, 35, 3293–3301. [CrossRef]

112. Davey, S.L.; Lee, B.J.; Robbins, T.; Randeva, H.; Thake, C.D. Heat stress and PPE during COVID-19: Impact on healthcare workers'
performance, safety and well-being in NHS settings. J. Hosp. Infect. 2021, 108, 185–188. [CrossRef] [PubMed]

113. Chudasama, Y.V.; Gillies, C.L.; Zaccardi, F.; Coles, B.; Davies, M.J.; Seidu, S.; Khunti, K. Impact of COVID-19 on routine care for
chronic diseases: A global survey of views from healthcare professionals. Diabetes Metab. Syndr. Clin. Res. Rev. 2020, 14, 965–967.
[CrossRef]

114. Moynihan, R.; Sanders, S.; Michaleff, Z.A.; Scott, A.M.; Clark, J.; To, E.J.; Jones, M.; Kitchener, E.; Fox, M.; Johansson, M.; et al.
Impact of COVID-19 pandemic on utilisation of healthcare services: A systematic review. BMJ Open 2021, 11, e045343. [CrossRef]

115. Mann, D.M.; Chen, J.; Chunara, R.; Testa, P.A.; Nov, O. COVID-19 transforms health care through telemedicine: Evidence from
the field. J. Am. Med Inform. Assoc. 2020, 27, 1132–1135. [CrossRef]

116. Bhambere, S.; Abhishek, B.; Sumit, H. Rapid digitization of healthcare—A review of COVID-19 impact on our health systems. Int.
J. All Res. Educ. Sci. Methods 2021, 9, 1457–1459.
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