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Abstract: Staff management challenges in the healthcare system are inherently different during
pandemic conditions than under normal circumstances. Surge capacity must be rapidly increased,
particularly in the intensive care units (ICU), to handle the increased pressure, without depleting
the rest of the system. In addition, sickness or fatigue among the staff can become a critical issue.
This study explores the lessons learned by first- and second-line managers in Sweden with regard
to staff management during the COVID-19 pandemic. A mixed-methods approach was used, with
preliminary qualitative interview (n = 38) and principal quantitative questionnaire (n = 272) studies,
based on principal component and multiple regression analyses. The results revealed that the
pandemic created four types of challenges relating to staff management: staff movement within
hospitals; addition of external staff; addition of hours for existing staff through overtime and new
shift schedules; and avoidance of lost hours due to sickness or fatigue. Furthermore, the effects of
these managerial challenges were different in the first wave than in later waves, and they significantly
differed between the ICU and other units. Therefore, a greater proactive focus on staff management
would be beneficial in future pandemic situations.

Keywords: hospital staffing; surge capacity; COVID-19 pandemic; hospital managers; healthcare
staffing; mixed method

1. Introduction

The Coronavirus disease 2019 (COVID-19) pandemic has caused a huge global human
crisis, with 588 million confirmed cases and >6.4 million deaths, as of 17 August 2022,
according to the World Health Organization (WHO)’s recent global report [1]. Sweden had
a cumulative number of nearly 2.55 million confirmed cases and 19,500 deaths, according
to the local authorities [2]. A total of 9247 new patients were admitted to intensive care
units (ICU), with over 500 simultaneous admissions in ICUs in April 2020, during the first
wave. The maximum occupation of inpatient beds was approximately 3000 nearly a year
later, in January 2021 [2].

The WHO has developed a checklist describing the protocol to be followed during
pandemics to ensure citizens’ health and safety, and to concurrently minimize the social
and economic disruptions. The WHO report divides a pandemic into different phases for
appropriate planning measures. Phase 1–4 represents the initial stages of low infection,
which is yet to become a pandemic. Phase 5 describes the spread of the first wave in a few
countries, which subsequently increases and spreads worldwide in Phase 6. After Phase 6,
a post-peak period occurs with a decrease in the infection rates; this possibly peaks to a
second wave, or even more, before the infection acquires the characteristics of a normal
seasonal flu in the post-pandemic period [3]. The total duration of a global pandemic is
2–3 years [4]. In Sweden, the first wave started in February 2020, after winter vacation
travels to Italy, where the European COVID-19 pandemic had started. The pandemic was
in the post-peak period in Sweden during May 2022 and at the end of the fourth infection
wave [2].
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Currently, there are numerous ongoing studies on COVID-19 worldwide, and note-
worthy articles are published almost every week on the approaches adopted by different
healthcare settings to manage the sudden influx of patients with COVID-19. Several studies
have reported the substantial and rapidly growing burden of the COVID-19 pandemic
on hospital resources [5–7], including the higher demand for personal protection equip-
ment (PPE), ventilators, oxygen, consumables, inpatient beds, and ICUs managed by
knowledgeable staff such as intensivists, anesthetists, and nurses with specialized knowl-
edge. However, adopting new procedures and hygiene protocols for the new patients and
preventing the spread of infection has been challenging for the staff. [5,7].

The ability to quickly respond to a sudden increase in demand for healthcare is known
as “surge capacity” [8,9]; it is divided into four components or “four S’s”: “staff” (adequate
skilled staff), “stuff” (beds and specific equipment needed for patients with COVID-19
such as intubation equipment, mechanical ventilators, and PPE), “structure” (hospitals
and facilities for emergency and intensive care), and “system” (management systems
that ensure ongoing and proactive planning) [7,10,11]. The “four S’s” have been applied
during the COVID-19 pandemic as WHO’s guidance to create surge capacity for acute
and intensive care [12]. This study has been limited to exploring the methodology by
which Swedish hospitals managed their staffing to swiftly create surge capacity during
the COVID-19 pandemic. However, these measures have earlier been reported in the
international literature; therefore, they are not considered specific to the Swedish context.

A system’s ability to adapt to a sudden increase in demand during a crisis and
subsequently, to quickly recover from it is elucidated by the concept of resilience. However,
resilience includes a system’s ability to continuously learn from past experiences of crisis
management and improve the ability to manage future crises [13,14]. According to Kruk
et al. [15] and Cannedy et al. [16], a resilient healthcare system will safeguard human life and
produce good health outcomes during a crisis, and it will revert to its routine of delivering
everyday healthcare post-crisis. Sinha and Ola [14] reported the differences between
reactive and proactive responses in an organization during crises. Reactive response is
the ability to absorb, survive, and reorganize following acute instability, while proactive
response is the ability to anticipate and be prepared for possible crises [14,17]. Resilience
could be used as the optimal surge capacity response to the wavering needs during a
pandemic. O’Connor et al. [18] describe the need for flexible capacity models; for example,
an emergency department (ED) may need to have extra staff when the burden is high;
however, the excess capacity could be used for non-urgent care after the burden decreases.
The COVID-19 pandemic is a unique situation, and O’Connor et al. [18] describe the valued
and close inter-disciplinary collaboration when the hospitals were under pressure.

The burden on healthcare organizations has been uneven, for the ICUs in particular,
because of the high admission rate of patients and long length of stay of up to several
weeks for critically ill patients [5,19]. As the burden increases, certain reduction options
may be used, which are partially dependent on the resilience of the network capacity, such
as transferring patients, especially ICU patients, to other regions or countries [20], and
reduction of elective care, which has been used in many regions and countries with severe
infection outbreaks [20,21]. Globally, the burden on healthcare organizations was also
reduced, as emergency services were less frequently used during the pandemic [18].

A proactive component of surge capacity is to keep the occupancy rate low (i.e.,
excess capacity) under normal conditions and utilize this unused capacity during a sudden
increase in demand [18]. Sweden, on the contrary, has lowered the number of ICU beds and
has the lowest number of hospital beds per 100,000 citizens in Europe [22]. Furthermore,
Winkelmann et al. [7] reported the differences between European countries and Sweden,
which has a low number of ICU beds (two beds per 100,000 citizens) compared to, for
example, Germany, which has eight ICU beds per 100,000 citizens. The highest increase in
the number of ICU beds was achieved in Ireland, the Netherlands, and Sweden, where the
national capacity doubled compared to pre-COVID levels [5,23]. In France, the ICU-bed
capacity was increased by 95% [20] at the beginning of the pandemic. In Spain, the ICU-bed
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capacity increased by an average of 160%, with the highest increase (four times) at some
healthcare institutions [5] Additionally, regarding surge capacity in EDs, in the Netherlands,
the treatment capacity was increased by 70% in all EDs, with a median capacity increase of
49% [18].

Globally, the COVID-19 pandemic has strained healthcare systems, and organizations
in different nations and regions have had different approaches to expanding surge capacity.
Therefore, it is important to take advantage of the lessons learned by healthcare managers
to manage future pandemics. Thus, this study aimed to explore the lessons learned by
first- and second-line managers in ICU and other units (ED and inpatient care units) on the
approaches Swedish hospitals applied to expand staff surge capacity during the first and
later waves of the COVID-19 pandemic.

This study contributes to the literature on surge capacity in healthcare by developing
new empirical knowledge through a mixed-methods study, with data from the Swedish
healthcare system, on the approaches adopted by Swedish hospitals to expand surge
capacity, including the differences in the approaches used between the first wave and later
waves of the COVID-19 pandemic and between different types of care units (ICU, ED,
and inpatient care units). Furthermore, we examined the satisfaction among first- and
second-line managers at ICU and other units with the approach of the hospital in managing
staffing during the first and later waves. To the best of our knowledge, no previous studies
have systematically identified and analyzed different approaches to enhance surge capacity
in healthcare systems using this holistic methodology.

This study is organized as follows: Section 2 provides a brief literature review on the
different approaches to dealing with a sudden influx of patients; Section 3 presents the
research methodology; Sections 4 and 5 present the empirical results from the qualitative
and quantitative studies, respectively; Section 6 discusses the results; and Section 7 con-
cludes the study with our inferences, managerial implications, and suggestions for future
research.

2. Literature Review

This section summarizes the results of our literature review on different approaches to
expanding surge capacity in three categories: internally and externally added staff, added
hours, and lost hours. The following keywords were used alone or in combination to
search for relevant literature in Scopus and Google Scholar: healthcare, staff, staffing, surge
capacity, and COVID-19.

2.1. Internally and Externally Added Staff

The added staff were intended to care for patients, which allowed the specialized
staff to treat critically ill patients and train and/or act as consultants to supervise the
added staff [5,24,25]. The regular unit staff’s responsibilities could be extended; for ex-
ample, intensivists in Spanish hospitals could treat 3–4 patients instead of 1–2 in normal
situations [5].

During the first wave of the pandemic, the focus was on increasing the healthcare
workforce, mainly in the newly established COVID-19 departments in hospitals. This
included the recruitment of new staff, such as physicians and nursing students, recent
graduates, specialized knowledgeable retirees, inactive healthcare workers, military physi-
cians, staff from private healthcare providers, staff from less affected regions, and foreign
healthcare workers. In addition, volunteers were enrolled for simpler tasks, such as ar-
ranging food and cleaning PPE for the other staff [7,21,24,26]. According to Winkelmann
et al. [7], the most common strategy in European countries was to recruit medical and
nursing students to support health care practitioners, in addition to extending the working
hours of the existing workforce.

When elective care is reduced, the burden on different units at the hospital will be un-
even. This makes it possible to move staff (voluntary or imposed) from other departments
of the hospital. Previous studies have reported staff movements within the hospital, such
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as physicians and nurses from different specialties assisting in the ICU, ED, and inpatient
care units [7,21,24,27]. In the Netherlands, 61% of the EDs were expanded with nursing
staff and physicians from other departments for COVID-19 emergency care [18]. Melman
et al. [6] report that in the UK, operation theater staff could augment the ICU because of
their expertise. Additionally, anesthesiologists could knowledgeably contribute to the ICU
requirements [20]. However, Jensen et al. [27] have reported that many of the healthcare
workers who had moved perceived that their new job did not resemble their usual job at
all, or only resembled it to a small degree. Consequently, the staff in the new positions
needed rapid training. Brickman et al. [28] have reported the importance of training and its
management, when it is required by many, and have examined the training methodology
in New York, wherein a 3 h training course allowing nurses to work alongside experienced
critical care nurses was implemented. Training was provided to several hundred nurses in
a span of 10 days at the beginning of 2020.

Healthcare organizations have, throughout the COVID-19 pandemic, used both vol-
untarism and imposition when relocating staff. A study conducted in Denmark by Jensen
et al. [27] reported that 57% of the study participants re-located from their regular job, and
80% of these were imposed or partially imposed to their new position. Chow et al. [29]
and Jensen et al. [27] suggested that imposed staff are less satisfied and have less training
experience than others, while voluntarism could lead to a positive experience of profes-
sional growth, also in addition to self-growth, societal awareness, and leadership and team
management skills [29].

Relocations that occur voluntarily are important for staff well-being, due to concerns
about family safety and the availability of PPE [5]. Chow [29] suggests that personal narra-
tives and role modeling by senior staff can be invaluable in recruiting volunteers. Practical
factors, such as childcare support when schools are closed, ensuring transportation to reach
the workplace when public transport was shut down, and providing additional housing to
protect family members encouraged staff to perform their duties admirably [7,27].

2.2. Added Hours

A common approach to enhance surge capacity is to increase the working hours of the
existing professional healthcare workers by enforcing overtime, modifying work schedules,
canceling leaves of absence, transitioning from part-time to full-time work, and increasing
the work shifts [5,7,26]. Nunez-Villaveiran et al. [5] reported that some Spanish ICUs
combined 8- and 12 h shifts, depending on the number of ICU patients.

Increasing the working hours of existing healthcare workers was a common approach
to create surge capacity in healthcare systems during the COVID-19 pandemic [7,26].
However, extra workload under unfavorable circumstances significantly increases stress
among healthcare professionals, which can lead to sick leave and lost working hours [7].
Therefore, Dichter et al. [30] have proposed limiting overtime to <50% of normal working
hours to minimize the risk of burnout and fatigue.

2.3. Lost Hours

The number of staff needed is dependent on the number of absent staff. The staff
could be absent due to infection or isolation due to symptoms, awaiting analysis results,
infection in family, psychological, or other physical factors [7]. Pendharkar et al. [31] have
reported, based on experience, that 25% of absent physicians were included as a buffer in
their pandemic plan. During the COVID-19 pandemic, some European countries reported
a three-fold higher risk of infection among healthcare professionals than the public due
to a lack of PPE [7]. This may be due to differences in the severity of the community
transmission and shortage of PPE or the staff’s inadequate understanding regarding the
correct use of the PPE [21].

The risk of infection or carrying the infection and death in the family was stressful for
the staff, and several studies have reported the mental impact of the risk at work [7,27,32].
Jensen et al. [27] reported that 89%, 36%, and 40% of the professionals were apprehensive of
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transmitting the infection to their families, colleagues, and patients, respectively. Therefore,
it is crucial to protect healthcare workers by ensuring the availability of PPE and training
them in its correct usage [31,33].

Several studies have reported increased psychological issues such as stress, anxiety,
or frustration during the pandemic, due to not feeling knowledgeable enough about the
work, fatigue or burnout caused by heavy workloads, and observing significant num-
bers of deaths. This has created an awareness among the management of the need to
protect the staff’s mental health and well-being, such as the need to be absent, rest, and
recover [7,21,27,32,34–36]. Hawaei et al. [37] studied various aspects of nurses’ work
environment in Canada during the COVID-19 pandemic and their impact on nurses’ post-
traumatic stress disorder, anxiety, depression, and emotional exhaustion. The authors
reported that workplace safety, access to resources and supplies, organizational support,
and workplace relationships were the most protective of nurses’ mental health.

3. Materials and Methods
3.1. Design

To develop a broad understanding of the staffing situation at Swedish hospitals during
the COVID-19 pandemic, a mixed methods approach was employed. The methodology
follows one of Morgan’s [38] priority models for mixed methods, wherein a qualitative
study delivers preliminary results to develop content for the questionnaire of a quantitative
survey. An inductive methodological approach was used to analyze data from a total of
36 semi-structured interviews from 2 cases, based on questions on the methods of finding
surge capacity during the different waves of the COVID-19 pandemic [39]; for example,
“What elements were the most important for building the right capacity during the COVID-
19 pandemic”. The results provided an overview of the situation and its management,
which was followed up via a web-based questionnaire for managers in ICU, inpatient care
units, and EDs in hospitals all over Sweden to validate the findings of the qualitative study.
Both the qualitative and the quantitative study were broader, and only the data about how
to build staff surge capacity are used in this study.

3.2. Data Collection

Sweden has a total of 7 central region hospitals and approximately 70 other hospitals
in 21 regions. Two different cases were chosen to obtain comprehensive information and
extend the emergent theory [39]. Case A was a medium-sized hospital in a region with
a large population, which had an early and severe outbreak of COVID-19. Case B was a
central region hospital in a small region in terms of population, which was less exposed
to infection. Both regions had >2 hospitals, which helped each other, and patients were
transported between the hospitals during the pandemic.

To ensure adequate sample representation in the qualitative study, all managers who
were declared as those managing COVID-19 units were interviewed. Case A included
interviews with a total of 27 respondents (note that two of the interviews were with two
respondents): members of the hospital management group including the CEO; CMO (chief
medical officer); managers of operations, human resources, communication, education,
and care; managers of ED, inpatient care units, and ICU; and service managers handling
logistics and maintenance. Case B was the central hospital in the region, and some of
the departments were organized as regional departments; hence, the chosen management
was slightly different. In total, 11 interviews were conducted with the regional director of
health and medical care; the manager and coordinator of the staff from the regions’ crisis
management center; the manager of the local hospital’s special crisis management center;
managers of the ED, the department of infectious diseases, internal medicine, and service;
the chief physician; and the chief hygienist physician. The manager of the ICU in Case B
was unavailable. The researchers episodically conducted the interviews to ensure that the
interviewees spoke more freely [40], and an interview guide was used as memory support
to prevent missing any points. The interview guide consisted of 5 groups of questions,
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and the ones pertaining to this study were questions on building staff capacity, both “who”
and “how” to recruit extra staff, and “how to take care of the staff during a pandemic.” All
interviews were recorded, transcribed, and subsequently used for data analysis.

The web-based questionnaire, developed from the results of the qualitative study,
consisted of background questions, such as “which region of Sweden”, “what type of
department”, and “which type of employees they managed.” Additionally, there were
9 groups of independent items, with an overall total of 58 items. The groups of items
used in this study comprised items on “where the extra staff came from”, and in case
of internal staff, if they moved voluntarily or not (8 items); items on “how increased
working hours for the unit staff was managed” (4 items); and items on “how the staff
strength was reduced due to illness” (4 items). The questionnaire was completed by 6
items of dependent items, such as if the respondent perceived that the hospital managed
the situation in their department admirably and their satisfaction with the management’s
handling of the situation. The item “I am satisfied with how the hospital managed the
staffing in the first wave” repeated for the later waves, was used for the results in this study.
All items, except for the background item, were divided into items A and B, which queried
the situation in the first and later waves, respectively. A five-point Likert scale was used to
record answers for each item, where a lower value meant a lower level of agreement with
the statement. The questionnaire was tested on two experts in healthcare organizations
and then on five potential respondents in the target population before distribution, and
after minor adjustments, it was sent to the target population.

All 21 Swedish regions were requested to participate in the quantitative study. The e-
mail addresses of all first- and second-line managers of ICU, inpatient care, and EDs, caring
for patients with COVID-19 at each hospital in the regions and/or hospitals, were sought
via their official mailbox for all except one, for whom the e-mail address was unknown.
Some regions and hospitals sent plenty of unsorted e-mail addresses; a few others shared
the second-line managers’ e-mail addresses for direct contact with the first-line managers;
some requested the personnel’s permission and sent the e-mail addresses thereafter, and
some others denied provision of access due to time shortages. In total, we received e-mail
addresses for 773 first- and second-line managers of ICU, inpatient care units, and EDs.

3.3. Non-Response Analysis in the Quantitative Study

We received a response rate of 35.2% (272 of 773), which is considered average in this
type of study [41]. High response rates are known to reduce the risks of non-response
bias [42]; however, these risks need to be assessed. The 4 most applied techniques used
to assess non-response bias in survey-based research are (1) extrapolation based on the
assumption that late respondents are similar to non-respondents; (2) comparing respon-
dents to the population on characteristics known a priori; (3) comparing respondents to
non-respondents on characteristics known a priori; and (4) sampling non-respondents [43].
The lack of information rendered technique (3) unfeasible; hence, techniques (1), (2), and (4)
were employed in this study, considering that non-response bias was unlikely to be an issue.
First, the analysis based on extrapolation followed the traditional pattern of comparing the
sample units who responded before they received the second reminder with those who
did not respond until after, based on the assumption that late respondents are more similar
to non-respondents. The 2 groups were compared using Mann–Whitney’s U-test, based
on all individual Likert items in the questionnaire. The number of significant tests was
consistent with the expected number of type I errors. Second, the sample distribution of
the type of staff the respondents managed was mainly consistent with the actual distri-
bution at the population level. Third, non-respondents were sampled and queried about
their reason for not responding to the initial questionnaire, even after being repeatedly
reminded. The characteristics of the answers received implied that bias was not the motive
for non-participation; typical reasons were lack of time, not being a manager of a relevant
type, and that the questionnaire was categorized as in the e-mail system’s spam filter. To
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summarize, we proceeded under the assumption that non-response can be regarded as
random in this study.

3.4. Data Analysis

The interview data from the qualitative research were inductively coded using the
software program NVivo for an in-depth understanding of data [44]. First, the order codes
were developed, and after discussions between the researchers, these were grouped into
themes such as “how the staffing was achieved” and if the extra staff moved voluntarily or
not, to theoretically describe the observed phenomena [40].

The questionnaire data were empirically analyzed due to the inductive approach. Ini-
tially, the differences between sub-items were descriptively analyzed. After that, Principal
Component Analysis (PCA) with Varimax rotation was used to further explore these data.
Bartlett’s test of sphericity and the Kaiser–Meyer–Olkin (KMO) measure of sampling ade-
quacy were used to evaluate the PCAs. This was followed by multiple regression analyses
to investigate how the managers’ satisfaction with the hospital’s management of staffing in
different situations related to different approaches to expanding surge capacity. Backward
elimination was used, with successive removal of independent variables based on the
criterion probability of F-to-remove < 0.100, consistent with the otherwise exploratory
approach in this study [45].

3.5. Ethical Considerations

This study did not include medical research involving human subjects, material,
tissues, or data, nor did it process or include sensitive or any other type of personal data,
nor does it meet any other similar ethical criteria according to Swedish regulations. Hence,
a formal ethical review of the study was not required [46,47].

4. Results: Qualitative Study

In the qualitative study, the staff capacity needs during the COVID-19 pandemic in
EDs, inpatient units and ICUs were examined [19].

The staff capacity needs in the EDs and inpatient care units were partly covered within
the units due to decreased patient flow of other emergency patients and reduction of
elective care, and they were partly covered by other units [19]. The ED demand increased
due to the need to separate the flows of infected patients and other patients, but decreased
due to the shorter care time caused by easier hospitalization. The ICU differs from the other
units due to their greater need for surge capacity. In Case A, for example, the ICU raised
its capacity during the peak of the infection waves to >300% and needed extra staff, both
physicians and nurses, preferably with experience in intensive care.

The codes developed from data of the transcribed interviews on the staff were grouped
into the following themes:

• Staff relocated from other parts of the hospital, imposed or voluntary (internally added
staff).

• External recruitment of staff: healthcare educated or not (externally added staff).
• Change of hours due to overtime, longer shift, double shift, or fewer hours for other

tasks (added hours).
• Staff reduction due to COVID-19 infection or other illnesses (lost hours).

4.1. Internally Added Staff

Staff from other parts of the hospital, especially from units treating elective patients,
whose workload were reduced, were moved to the units that needed more capacity; for
example, EDs, inpatient care units treating patients with COVID-19, and the unit with the
greatest need, which was the ICU. The replacement staff, in all cases, were untrained in the
tasks that were required to take care of these patients before the pandemic.

The cases solved the need for surge capacity in different ways. Initially, Case A used
imposed replacements to increase the capacity of existing units taking care of the rising
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volume of patients infected with COVID-19. During the first wave, the staff found the
need to move reasonable, though the movements were often stressful; later, the movements
became voluntary and therefore less stressful. In Case B, the setting up of a new infection
unit staffed with voluntary replacements was attempted; however, due to operational
issues, staff were imposed to existing units pinpointed to care for patients with COVID-19.

Both physicians and nurses were needed in the ED, and during the first wave, staff
were moved to the department; however, during later waves, the ED in both cases had
less help from others, mostly due to their own choice because the new staff members were
stressed and worried, and this disturbed their work. It was possible to manage without the
extra staff due to the decreased flow of emergency patients, and additional empty beds in
the inpatient care units; hence, the average care time at the ED was lower than normal.

The pressure on the ICU during the COVID-19 pandemic was high at the hospitals
in both cases. Nurse anesthetists, who are nearly as knowledgeable as the intensive care
nurses, were the first to move to intensive care in both cases. Although they lacked special
intensive care training, they moved to the ICU without any instructions during the first
wave, in Case A. Moreover, surgical nurses assisted in the ICU during the first wave;
however, when replacements became voluntary in Case A, many of them chose not to
return to the ICU. This unevenly distributed the pressure, because the nurse anesthetists
had to manage both the ICU and operation theater for prioritized patients.

Both cases had special crisis agreements with the union, with the possibility of compel
staff to move within the hospital, with or without special compensation. At the beginning
of the COVID-19 pandemic, these agreements were untested and unknown, leading to
intense discussions between the management, staff, and unions. Relocating staff, who
needed to change daytime work to shift work, was a particularly unpopular issue in both
cases, and it happened often because elective treatment is usually conducted during the
daytime and working weeks.

4.2. Externally Added Staff

In both cases, there was a need for extra staff from outside the hospital, especially in
Case A, which was situated in a region with higher community transmission. Both cases
managed to employ a few external healthcare-educated staff during the pandemic.

In Case A, the managers were planning for a scenario in which one ICU nurse was
required to take care of three patients with the help of assistant nurses and other non-
healthcare-educated assistants. The managers advertised through newspapers and social
media and employed a high number of assistants with no healthcare experience; for
example, retrenched staff from a nearby industry or workers from a circus with no audience.
These external staff were educated to be ICU assistants to help with menial work, allowing
the nurses to have more time for the patients. Initially, the ICU assistants in Case A were
numerous, because they could have been needed if the situation had been exacerbated.

In Case A’s region, although there are several private healthcare providers, there
were no agreements that required them to supply staff to government hospitals during a
crisis. However, during the COVID-19 pandemic, private employers permitted their staff
to take up employment at government hospitals. A few of these staff moved to the bigger
hospital in the region. However, Case A did not have any nurses or physicians from private
healthcare providers. In Case B’s region, there were no private healthcare providers.

4.3. Added Hours

The knowledgeable staff of ICU, infection, and EDs worked hard in both cases during
the COVID-19 pandemic. The management used overtime; longer shifts, up to 12.5 h; and
double shifts. Double shifts were often used when the non-staffed shift occurred because
the manager was unable to find staff willing to work, and due to short-term absences, such
as sick leave. Managers at all levels worked overtime, especially at the beginning of the
pandemic.
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4.4. Lost Hours

During surge capacity building for the care of patients with COVID-19, the decrease
in staff was high in both cases due to infection, fatigue, and physical illness; being in
quarantine or having childcare issues were other important factors that challenged the
management of the units. The quarantine rules were stringently enforced by the authorities
and during most of the COVID-19 pandemic, individuals or those with family members
showing even minor signs of infection were required to stay home.

Several full-time staff were infected by COVID-19, acquired mostly from colleagues,
family, and society, and less from the patients. Between waves 2 and 3, 65% of one unit’s
staff at the surgery department in Case A was infected with COVID-19. Case B had a
later and smaller first breakout; the manager in charge of infection prevention foresaw the
problems of colleagues infecting each other and expeditiously decided to limit the number
of staff in the staff rooms.

Work during the pandemic has been extremely stressful. The staff had to work with an
unknown infection and care for severely ill and dying patients, and this has affected them.
Initially, managers in Case A supported the staff through group or individual reflections.
First-line managers attempted to have open reflections after each day of work. The HR
manager in Case A regularly participated in the daily meetings to ascertain where help
was needed, and directed the chaplains and psychologists to those requiring counseling. In
Case B, similar crisis support was established by the HR unit to tend to the staff’s worries;
additionally, the hospital church provided support.

At the time of conducting the interviews, the COVID-19 pandemic had lasted for more
than a year and several of the interviewed managers spoke about the staffs’ and their own
fatigue. During the first wave, more of a “fighting spirit” was present among the staff;
however, the long-enduring pandemic that has resulted in plenty of work and overtime for
the employees has left them exhausted.

4.5. Conclusions from the Qualitative Study and Development of the Questionnaire

The qualitative study explores the complicated work involved in staffing the COVID-
19 healthcare centers in the ED, inpatient units, and the ICU, and the results were the
starting point for the quantitative study. Staffing was conducted differently from the
normal procedure and with or without voluntary work, and the methods could affect the
staff’s well-being. The dropout of staff due to sickness, stress, or fatigue is an important
factor in surge capacity building. The quantitative study aimed to look further into the
spread of the problem in Sweden and to validate the findings in the qualitative study,
through a web-based questionnaire.

Table 1 describes the developed items from the qualitative study; these statements
were used both for the first and later waves. The items for the first wave are numbered
1–17, and the later waves 18–32. Number 33 (first wave) and 34 (later waves) are statements
of dependent character.

The extra staff moved to the needy units were from within the hospital and were both
voluntary or imposed, and items 1 and 2 (Table 1) queried if the managers procured internal
staff and if their move was voluntary during the first wave. Items 3–8 inquired about other
methods of staffing in the COVID-19 patient care units during the first wave. The qualitative
study has observed that the staff in the units treating patients with COVID-19 needed to
work more due to needing their specialized knowledge and items 9–12 mentioned the
different methods to handle this issue. Items 13–15 pertained to the reduction of staff
due to infection, psychological, or other physiological illnesses. Item 16 pertains to the
reduction of staff due to the authorities’ recommendation; for example, pregnant staff, who
should not care for patients with COVID-19. Item 33 is the respondents’ perception of the
management’s handling of the situation, and this is considered a dependent item.

The longitudinal change during the pandemic is noteworthy; therefore, all items in
Table 1 have been repeated for the later waves. The ICU was different due to the higher
demand for surge capacity compared to ED and other units, and it was therefore analyzed
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separately in the quantitative study. This result from the qualitative study anticipated a
difference in the experiences between the ICU and other units. This difference was remark-
able enough for further analysis; therefore, questions on the type of unit the respondent
worked at were included in the questionnaire’s beginning.

Table 1. The items developed for the questionnaire.

Item Statement

1 Staff from other units were imposed to serve on our unit during the first wave

2 Staff from other units served voluntarily on our unit during the first wave

3 We recruited properly trained staff during the first wave

4 We recruited staff without proper training during the first wave

5 We hired staff through external temporary employment agencies during the first wave

6 We hired staff through internal staff pools during the first wave

7 Staff from external private caregivers served on our unit during the first wave

8 Volunteers served on our unit during the first wave

9 We worked more overtime than in a normal period during the first wave

10 We canceled courses and conferences with no relation to COVID-19 during the first wave

11 We utilized extra work teams/on-call lines during the first wave

12 Longer work shifts were used during the first wave

13 The staff’s own illness in COVID-19 affected operations during the first wave

14 Staff were on sick leave due to exhaustion or mental health issues during the first wave

15 Staff were on sick leave due to physical illness other than COVID-19 during the first wave

16 Staff in groups at risk were transferred and did not work with COVID-19 patients during
the first wave

33 I am satisfied with the way the hospital managed the staffing during the first wave

5. Results from the Questionnaire

Table 2 presents the descriptive statistics for all 34 questionnaire items. Items 1–32
have been sorted pairwise for easier comparison between the pandemic’s first and later
waves. Additionally, Table 2 presents the p-values from the t-tests where the difference
in mean value between each pair (items 1 and 17, items 2 and 18, etc.) was separately
examined for the ICU and other units. Some, though not all such pairs, were characterized
by a significant difference. In general, the differences were representations of a more
difficult situation during the first wave than during later waves, in the ICU and other units.
Furthermore, Table 2 presents the p-values from the t-tests where the difference in mean
value between the ICU and other units was examined for each item. The overall pattern of
the differences is that some aspects regarding the staffing situation were more difficult in
the ICU than in other units during the first wave, and the typical persistence of this effect
during later waves can be observed.
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Table 2. Descriptive statistics and pairwise comparisons.

ICU vs.
Other Units

Item Mean S.D. Median IQR n p Mean S.D. Median IQR n p p

1 3.75 1.50 4 3 84 0.001 2.95 1.68 3 4 166 0.001 <0.001

17 2.95 1.51 3 3 84 2.37 1.58 2 3 163 0.006

2 3.42 1.27 4 1.25 84 0.017 2.58 1.44 2 3 166 0.004 <0.001

18 2.93 1.34 3 2 84 2.13 1.35 2 2 159 <0.001

3 2.49 1.43 2 3 82 0.865 2.44 1.38 2 2 172 0.749 0.782

19 2.45 1.24 2 2 84 2.39 1.32 2 2 172 0.715

4 1.62 1.11 1 1 81 0.271 1.75 1.23 1 1 167 0.169 0.418

20 1.45 0.77 1 1 82 1.57 1.13 1 0 165 0.394

5 2.43 1.52 2 3 84 0.608 2.40 1.50 2 3 172 0.154 0.869

21 2.55 1.48 2 3 84 2.63 1.54 3 3 168 0.682

6 2.36 1.51 2 3 84 0.876 2.45 1.58 2 3 163 0.862 0.665

22 2.32 1.45 2 3 84 2.48 1.57 2 3 161 0.448

7 2.14 1.40 1 2 81 0.003 1.44 1.02 1 0 166 0.003 <0.001

23 1.56 1.01 1 1 81 1.16 0.62 1 0 164 <0.001

8 1.30 0.88 1 0 82 0.315 1.22 0.68 1 0 165 0.179 0.431

24 1.18 0.68 1 0 83 1.13 0.50 1 0 163 0.552

9 4.53 1.04 5 0 85 0.389 4.21 1.19 5 1 177 0.912 0.035

25 4.65 0.70 5 0 85 4.22 1.15 5 1 175 0.002

10 5.00 0.00 5 0 85 0.001 4.89 0.48 5 0 181 0.002 0.036

26 4.82 0.47 5 0 85 4.70 0.66 5 0 179 0.118

11 4.67 0.94 5 0 85 0.386 3.88 1.57 5 2 166 0.098 <0.001

27 4.55 0.90 5 1 84 3.59 1.63 4 3 165 <0.001

12 2.89 1.89 2 4 84 0.901 1.99 1.55 1 2 174 0.972 <0.001

28 2.86 1.82 3 4 84 2.00 1.50 1 2 173 <0.001

13 2.49 1.29 2 2 83 0.006 3.45 1.37 3 3 181 0.026 <0.001

29 3.06 1.34 3 2 81 3.76 1.23 4 2 179 <0.001

14 2.18 1.07 2 2 82 <0.001 2.10 1.11 2 2 179 <0.001 0.574

30 2.88 1.16 3 2 82 2.54 1.21 2 1.75 178 0.034

15 1.84 0.81 2 1 79 0.002 2.14 1.04 2 2 169 0.126 0.024

31 2.29 1.01 2 1 80 2.32 1.11 2 2 168 0.848

16 3.90 1.36 5 2 82 0.721 3.88 1.38 5 2 169 0.868 0.885

32 3.83 1.26 4 2 82 3.85 1.33 4 2 168 0.901

33 2.65 1.32 2 2 85 0.420 2.77 1.35 3 3 171 0.557 0.484

34 2.81 1.34 3 2 85 2.86 1.35 3 2 169 0.796

Four PCAs were conducted to further explore these data; two on items 1–16 (one for
ICU and another for the other units) and two on items 17–32 (one for ICU and another for
the other units), aiming to identify a lower number of underlying factors. Bartlett’s test
of sphericity was significant (p < 0.001) in all 4 cases; however, the Kaiser–Meyer–Olkin
(KMO) measure of sampling adequacy varied between 0.533 and 0.728, indicating that the
data may be unsuitable for PCA [48]. Moreover, the factor loadings were generally low, and
the reliability values (Cronbach’s α) for the resulting factors were unsatisfactory, which,
in conjunction with the sample sizes that were low for PCA, led to the analyses based on
single items.
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A multiple linear regression analysis with items 1–16 and item 33 as independent and
dependent variables, respectively, was conducted to analyze the managers’ satisfaction
with the hospital’s management of staffing in the ICU during the first wave. A final model,
with three explanatory variables, was established (item 10 was excluded from this analysis
because, as indicated in Table 2, it had no variation). The final model with three explanatory
variables is exhibited in Table 3, which reveals that items 2 (“Staff from other units served
voluntarily on our unit during the first wave”), 3 (“We recruited properly trained staff
during the first wave”), and 15, (“Staff were on sick leave due to physical illness other than
COVID-19 during the first wave”) all had a significantly positive association with item 33
(“I am satisfied with the way the hospital managed the staffing during the first wave”).

Table 3. The final regression analysis results of the managers’ satisfaction with the hospital’s manage-
ment of staffing.

During the First Wave During Later Waves

in the ICU in Other Units in the ICU in Other Units

Item B S.E. p B S.E. p B S.E. p B S.E. p

(Constant) 0.883 0.554 0.115 3.443 0.481 <0.001 3.399 1.069 0.002 5.799 0.570 <0.001

2 0.198 0.116 0.094 0.173 0.082 0.027

3 0.216 0.104 0.042

9 −0.268 0.101 0.010

15 0.322 0.187 0.089

18 0.312 0.118 0.011

23 −0.278 0.163 0.092

24 −0.422 0.197 0.035

25 −0.410 0.225 0.073 −0.325 0.115 0.006

28 0.148 0.083 0.080

31 −0.292 0.107 0.007

F 4.120 5.270 4.482 7.508

p 0.010 0.007 0.006 <0.001

R2 0.162 0.087 0.174 0.236

A similar multiple linear regression analysis with items 1–16 and item 33 as inde-
pendent and dependent variables, respectively, was conducted to analyze the managers’
satisfaction with the hospital’s management of staffing in other units during the first wave.
A final model, with two explanatory variables, as exhibited in Table 3, was established.
Table 3 reveals that item 2 (“Staff from other units served voluntarily on our unit during
the first wave”) had a significantly positive association with item 33 (“I am satisfied with
the way the hospital managed the staffing during the first wave”), and item 9 (“We worked
more overtime than in a normal period during the first wave”) had a significantly negative
association with item 33.

Subsequently, a multiple linear regression analysis with items 17–32 and item 34 as
independent and dependent variables, respectively, was conducted to analyze the managers’
satisfaction with the hospital’s management of staffing in the ICU during later waves. A
final model, with three explanatory variables, as exhibited in Table 3, was established.
Table 3 reveals that item 25 (“We worked more overtime than in a normal period during
later waves”) had a significantly negative association with item 34 (“I am satisfied with the
way the hospital managed the staffing during later waves”), while items 18 (“Staff from
other units served voluntarily on our unit during later waves”) and 28 (“Longer work shifts
were used during later waves”) had a significantly positive association with item 34.
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Finally, a multiple linear regression analysis with items 17–32 and item 34 as inde-
pendent and dependent variables, respectively, was conducted to analyze the managers’
satisfaction with the hospital’s management of staffing in other units during later waves.
A final model with four explanatory variables, as exhibited in Table 3, was established.
Table 3 reveals that items 23 (“Staff from external private caregivers served on our unit
during later waves”), 24 (“Volunteers served on our unit during later waves”), 25 (“We
worked more overtime than in a normal period during later waves”), and 31 (“Staff were
on sick leave due to physical illness other than COVID-19 during later waves”), all had a
significantly negative association with item 34 (“I am satisfied with the way the hospital
managed the staffing during later waves”).

In addition, it was noted that the variance inflation factor (VIF) values were low for all
regression models, indicating that multicollinearity was not an issue in any of the regression
models.

6. Discussion

The results reveal that the pandemic generated four types of challenges for staff
management. These includes addition of internal staff by moving staff within the hospital
(imposed or voluntary); addition of external staff (healthcare educated or not); addition of
hours for existing staff (overtime and new shift schedules); and avoidance of lost hours
due to sickness or fatigue.

These managerial challenges transformed during the pandemic and were different
in the first wave than in the later waves, in line with previous studies [3,4,18], and they
differed significantly between ICU, which had higher demands during the pandemic, and
other units. Sweden’s low amount of both inpatient and ICU beds made the need for surge
capacity immediate in the first wave, caused by a high occupancy rate from the begin-
ning [22,23]. In later waves, surge capacity was still needed, as the conditions were stressful
for the staff and increased psychological issues such as fatigue, anxiety, and burnout.
Protecting the staff’s mental health and well-being then became a challenge [32,36,37].

6.1. Internally Added Staff

The existing staff were inadequate to manage the ICU. Regression analysis revealed
that recruitment of properly trained staff during the first wave was positively associated
with the degree of satisfaction managers experienced with staffing management in the
ICU; however, this was only during the first wave. This is consistent with reports from
other researchers [7,21,24] that knowledge is highly valued in healthcare organizations. A
physician or nurse who is knowledgeable in intensive care could independently work with
severely ill patients and, additionally, supervise unacquainted staff. At the beginning of
the pandemic, hospitals and society were scoured for staff with intensive care knowledge;
however, an average of <2.5 (Table 1; Items 3 and 19) reveals that recruiting knowledgeable
staff was challenging.

The second-best staff were employees with other specialist knowledge compared to
the regular staff in the needy units. The analysis revealed that voluntarily serving staff from
other units was positively associated with the degree of satisfaction managers experienced
during the first wave with staffing management in the ICU and other units, which was
more available due to decreased demand at other units delivering elective care; for example,
outpatient or elective surgery units. The anesthesia staff in this study were invaluable for
the ICU, similar to previous reports [6,20]. Addition of imposed or voluntarily moved
staff (3.75 and 3.42, respectively, in the ICU, and 2.95 and 2.58, respectively, in other units)
was graded highest in the quantitative research for both the ICU and other units. In the
qualitative study it was found that individual training for the new tasks is of importance to
feel safe, in line with previous studies [28]

Both the ICU and other units had significantly lower average results concerning
imposed and voluntarily moved staff during the later waves. This decrease could be
because of the reduction in the sense of urgency due to the continuing waves of the
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pandemic and due to stress. The moved staff felt affected by their lack of knowledge; this
is consistent with Jensen et al.’s report [27]. The stress affected both the moved staff and
additionally, the ICU staff, who sometimes felt it better to manage by themselves rather
than to take care of the stressed moved staff. An example is the ED manager in Case A,
who said that they attempted to cope with the situation using normal staff due to the stress
caused by other staff. This was found in Case B as well. Daily management meetings
facilitated late decisions on the need for help, and subsequently, remaining understaffed
was considered safe.

The cases differed in and shifted between having imposed or voluntary movements
of staff. Case A had imposed staff movements initially, and later shifted to voluntarism
because of the stress felt by the staff when imposed upon. Conversely, Case B had more
voluntary movements of staff initially and discussions on the staffing for a new infection
unit, and subsequently, the management determined that the number of staff in every unit
not treating patients with COVID-19 should move to the needy units. Consequently, a
calmer situation was experienced, including a more even stress distribution. The view
of uneven distribution with voluntarism than imposition is not revealed in the literature
study where voluntarism is lifted as the best procedure [27,29].

In Sweden most decisions are consensus based; hence, during the later waves, moving
the staff was difficult due to the lack of consensus. However, as the qualitative research
demonstrated, more voluntarisms resulted in unbalanced pressure on staff; for example,
when the surgical nurses stayed at the operation theater with fewer tasks due to the reduced
elective care instead of helping at the ICU. This is as stated in a quote from the quantitative
study’s free text:

“We have not imposed many to go to the COVID-care, but we have tried to solve it
more voluntarily. However, I ask myself if it is always the right way to go? If we had had
tougher strategies maybe we would have been able to distribute the pressure in a better
way. For some periods of time, many have been underemployed when staff in the medical
inpatient care have been struggling.”

6.2. Externally Added Staff

Regression analysis results revealed that service by external private caregiving staff
was negatively associated with the degree of satisfaction managers experienced with
staffing management in other units during later waves. Qualitative analysis of Case A
indicated that a few of these staff had gone to the bigger university hospital in the region.
Private caregivers are often mainstreamed with knowledge of few types of tasks; thus,
when they are recruited to a higher level of hospital, their knowledge may be insufficient.
These caregivers were not considerably employed during the later waves or at other units
during the first wave.

Service by volunteers was negatively associated with the degree of satisfaction man-
agers experienced with staffing management in other units during later waves. Volunteers
have inadequate knowledge about healthcare and could only perform routine tasks, in-
cluding managing PPE storage and lunch arrangements, among others, similar to those
reported in previous studies [7,21,24,26]. They often could not participate in patient care. In
Case A, volunteers within the ICU helped with patient care, which was necessary; however,
there were negative comments on crowding around the beds. In the other units, which did
not need much help during later waves, the volunteers were probably unoccupied.

6.3. Added Hours

Surge capacity with knowledgeable staff is gained via a higher number of hours
from the units’ own specialized staff. The highest graded score for all groups was to
avoid education and conferences (ICU, 5.0 and other units, 4.89), while the second highest
was to work overtime (ICU, 4.53 and other units 4.21); both of these are consistent with
earlier research [5,7,26]. Furthermore, both were significantly higher in the ICU and
not significantly decreased during the second wave or later, which is different from the
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aforementioned added staff score. More overtime was negatively associated with the
degree of satisfaction managers experienced with the staffing management in the ICU
during later waves, and in other units during the first and later waves. The use of a large
amount of overtime is probably because the management has not resolved the situation.

There were fewer longer work shifts than overtime in the ICU, both in the first and
later waves; however, it was positively associated with the degree of satisfaction the
managers experienced with staffing management in the ICU during later waves. Longer
work shifts often had more free time. Many units, in both cases, preferred longer shifts,
which meant sharing one day in two 12.5 h shifts rather than working normal shifts and ad
hoc overtime during the pandemic. Longer shifts were significantly less employed at other
units, probably because of a lesser need for surge capacity.

6.4. Lost Hours

Lost hours due to infection and psychological and other physical illnesses considerably
impact surge capacity. All three types of items on illnesses were significantly higher in both
the ICU and other units during later waves than in the first wave. This might indicate that
the staff became fatigued later in the pandemic, due to overwork and plenty of overtime
with big responsibilities. The organizations appeared insufficient in supporting the staff, as
also seen in previous research [25,30].

During later waves, the respondents graded an average of >3 that the staff’s COVID-19
infection affected the organization, possibly due to the more infectious variant in the second
wave. The effect of the infection on the organization was graded by the ICU as significantly
lower than in other units. This could be because the ICU was prioritized and received better
PPE from the beginning, due to the aerosol-forming tasks during intensive care; moreover,
it could be because the ICU staff worked more and spent less time at home, in society, or in
coffee rooms, which were the common places for acquiring infection.

Staff on sick leave due to physical illness other than COVID-19 was positively associ-
ated with the degree of satisfaction managers experienced with staffing management in
the ICU during the first wave. The staff’s physical sickness (other than COVID-19) had
low averages overall; however, the lowest was <2 in the ICU during the first wave. This
positive association may be due to the staff’s motivation to work in the ICU during the
first wave, even if they had other physical illnesses, and helped reduce the work for others.
Conversely, in other units, there were indications, for example from Case A, that people
stayed home when there was a risk or push for moving them to the needy units; hence,
physical illness had a significantly higher grade in other units than in the ICU.

The pandemic has placed immense pressure on staff, both in their own surge capacity-
requiring unit or when moved to a needy unit. Most study participants [27] found that the
move to a new unit had few similarities to their normal jobs. This includes hospital location,
type of medical profession, and imposition of relocation as the main variables associated
with the training and movement to a new unit. Staff and units are dissimilar. Intensive care
specialists treat unconscious, severely ill patients who require complete care. Emergency
staff prefer to anticipate the unknown and be prepared for the consequences. Inpatient care
staff’s focus is to ensure that patients recover sufficiently to be discharged home, while
outpatient care staff help patients on a daily basis. The resilience of staff from different units
is varied. The more resilient staff cope more effectively with stress, overcome challenges
more optimistically, have lower PTSD symptoms, and are less anxious [32,34–37]. ICU
staff experienced extremely stressful situations; hence, after the first wave and during later
waves, sick leaves due to exhaustion or mental health issues were significantly higher than
in other units.

Respondents from all groups highly graded the item on the decrease in capacity caused
by transferring staff from risk groups to non-pandemic-related work. This recommendation
from the authorities was followed. Notably, it is apparent that the need for support from
colleagues during the pandemic outweighs the need for isolation to reduce the risk of
infection. A free text from the questionnaire is quoted below:
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“We sat too crowded because we did not have any alternative, to get colleagues
to walk far away to take a coffee and to sit by themselves was not possible. The most
important support and discharge that everybody got when taking a break and socializing
with colleagues.”

In the literature, surge capacity [8–12] and resilience are discussed [13–15,18] as pos-
sible ways to manage a crisis and especially a pandemic [14,17]. Sinha and Ola [14] and
Chamberland-Rowe et al. [17] reported the differences between proactive and reactive
management for organizations to be able to be resilient. In this article, we go further into
the concepts in the conclusion.

7. Conclusions

The COVID-19 pandemic caught both people and healthcare systems unawares, in-
cluding hospitals in Sweden. The need for surge capacity in healthcare was enormous,
especially for knowledgeable ICU staff. The pandemic has long endured, and the most
knowledgeable staff have been consistently working hard, sometimes while near exhaus-
tion. Help from other units was inadequate, and those staff were additionally exhausted
by the stress of moving. This high risk, both for staff and patients, should aid in gaining
knowledge on learning to cope with future pandemics.

The Swedish hospital management became reactive during the COVID-19 pandemic.
Our research reveals that proactive management, such as previously scheduled longer
shifts, are preferable to reactive management, such as overtime.

Proactive training was preferred rather than reactive training in the first working shift
at the new unit, with possibly a large number of patients and few staff.

This proactivity would enhance preparedness for future pandemics; for example,
having a low occupation rate, which will cause a higher number of knowledgeable staff to
be “diluted”, caused by the need for surge capacity.

Moreover, if staff in the elective units could be proactively educated in the require-
ments of the ICUs, this will possibly ease the pressure on these units and staff during a
pandemic. This type of proactive management of advance pandemic placements or cooper-
ation with internal pools is not found in the literature. Both these actions would reduce
the uneven pressure on the hospital staff and stress levels of both parties and increase
willingness to move and contribute to the surge capacity.

Education and training for contributing to other units need to be individualized
according to the acquired and required knowledge. This special training should include
work tasks that are meaningful both for the moved and resident staff. This indicates that
the staff in every unit that might need additional capacity during future pandemics should
divide their tasks into groups; for example, tasks that could be handled by outpatient care
nurses or those that could be handled by non-healthcare-educated staff.

Furthermore, proactiveness could mean having prepared routines for decreasing
elective care, the contributions of external healthcare providers, possible ways to change
shifts and overtime and their compensation, psychological support for the staff, and aiding
staff in family care, social support, and childcare. These routines for a pandemic need to be
different from advanced routines, such as during emergencies.

Research in which the first- and second-line management are questioned is essential
in order to understand the support required by the units for building surge capacity. In this
study, we have investigated staff; however, when preparing for a pandemic, the other 3
“S´s” (“stuff”, “space”, and “system”) are equally crucial. Therefore, future research should
investigate these components, which in turn would aid with the preparation of pandemic
contingency plans.

This study is characterized by several limitations. One limitation is that a retrospective
questionnaire-based study, with anonymous and different response rates in different re-
gions, could have been influenced by factors such as overweighing results from higher-rates
regions. In addition, no psychometric analysis of the survey was conducted, due to the
exploratory orientation of this study. Furthermore, this study was conducted in Sweden;
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hence, it might not be generalizable to other countries’ healthcare systems. Therefore, the
results should be cautiously viewed.

Author Contributions: Conceptualization, R.R. and P.R.; methodology, R.R. and B.L.; software, R.R.
and B.L.; validation, B.L., P.R. and R.R.; formal analysis, B.L.; investigation, R.R.; resources, B.L.; data
curation, R.R. and B.L.; writing—original draft preparation, R.R., B.L. and P.R.; writing—review and
editing, B.L. and P.R.; visualization, R.R. and B.L.; supervision, B.L. and P.R.; project administration,
R.R.; funding acquisition, R.R. All authors have read and agreed to the published version of the
manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study.

Data Availability Statement: Data presented in this study are available on request from the corre-
sponding author. The data are not publicly available due to further ongoing analysis and publication.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. WHO. CORONAVIRUS Disease (COVID-19) Weekly Epidemiological Update and Weekly Operational Update. 2022. Available

online: https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports (accessed on 30 May 2022).
2. Folkhälsomyndigheten. Aktuella Utbrott Statistik Och Analys. Available online: https://www.folkhalsomyndigheten.se/

smittskydd-beredskap/utbrott/aktuella-utbrott/covid-19/statistik-och-analyser/bekraftade-fall-i-sverige/ (accessed on 17
August 2022).

3. World Health Organization. Pandemic Influenza Prepardness and Response, a WHO Guidiance Document. Available online:
https://www.who.int/publications/i?publishingoffices=c09761c0-ab8e-4cfa-9744-99509c4d306b (accessed on 17 August 2022).

4. Snacken, R. Pandemic planning. Vaccine 2002, 20, S88–S90. [CrossRef]
5. Nunez-Villaveiran, T.; González-Castro, A.; Nevado-Losada, E.; García-de-Lorenzo, A.; Garro, P. All for one and one for all:

Voluntary physicians in the intensive medicine units during the COVID-19 outbreak in Spain. Disaster Med. Public Health Prep.
2022, 16, 612–618. [CrossRef] [PubMed]

6. Melman, G.; Parlikad, A.K.; Cameron, E.A.B. Balancing scarce hospital resources during the COVID-19 pandemic using discrete-
event simulation. Health Care Manag. Sci. 2021, 24, 356–374. [CrossRef] [PubMed]

7. Winkelmann, J.; Webb, E.; Williams, G.A.; Hernández-Quevedo, C.; Maier, C.B.; Panteli, D. European countries’ responses in
ensuring sufficient physical infrastructure and workforce capacity during the first COVID-19 wave. Health Policy 2021, 126,
362–372. [CrossRef]

8. Hanfling, D. Equipment, supplies, and pharmaceuticals: How much might it cost to achieve basic surge capacity? Acad. Emerg.
Med. 2006, 13, 1232–1237. [CrossRef]

9. Hick, J.L.; Koenig, K.; Barbisch, D.; Bey, T. Surge capacity concepts for health care facilities: The CO-S-TR model for initial incident
assessment. Disaster Med. Public Health Prep. 2008, 2 (Suppl. 1), S51–S57. [CrossRef]

10. Barbisch, D.F.; Koenig, K. Understanding surge capacity essential elements. Acad. Emerg. Med. 2006, 13, 1098–1102. [CrossRef]
11. Watson, S.K.; Rudge, J.W.; Coker, R. Health systems’ “surge capacity”: State of the art and priorities for future research. Milbank

Q. 2013, 91, 78–122. [CrossRef]
12. World Health Organization. Regional Office for Europe. Strengthening the Health Systems Response to COVID-19: Technical

Guidance #2: Creating Surge Capacity for Acute and Intensive Care; World Health Organization; Regional Office for Europe: Geneva,
Switzerland, 2020.

13. Therrien, M.-C.; Normandin, J.M.; Denis, J.L. Bridging complexity theory and resilience to develop surge capacity in health
systems. J. Health Organ. Manag. 2017, 31, 96–109. [CrossRef] [PubMed]

14. Sinha, R.; Ola, A. Enhancing business community disaster resilience. A structured literature review of the role of dynamic
capabilities. Contin. Resil. Rev. 2021, 3, 132–148. [CrossRef]

15. Kruk, M.E.; Ling, E.J.; Button, A.; Kimmett, M.; Cavanaugh, K.; Chopra, M.; Larval, F.; Macauley, R.J.; Muriqui, M.K.; Kinema, S.;
et al. Building resilient health systems: A proposal for a resilience index. BMJ 2017, 357, j2323. [CrossRef] [PubMed]

16. Cannedy, S.; Bergman, A.; Medich, M.; Rose, D.E.; Stockdale, S.E. Health System Resiliency and the COVID-19 Pandemic: A Case
Study of a New Nationwide Contingency Staffing Program. Healthcare 2022, 10, 244. [CrossRef]

17. Chamberland-Rowe, C.; Chiocchio, F.; Bourgeault, I.L. Harnessing instability as an opportunity for health system strengthening:
A review of health system resilience. Health Manag. Forum 2019, 32, 128–135. [CrossRef] [PubMed]

18. O’Connor, R.D.; Barten, D.G.; Latten, G.H.P. Preparations of Dutch emergency departments for the COVID-19 pandemic: A
questionnaire-based study. PLoS ONE 2021, 16, e0256982. [CrossRef] [PubMed]

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://www.folkhalsomyndigheten.se/smittskydd-beredskap/utbrott/aktuella-utbrott/covid-19/statistik-och-analyser/bekraftade-fall-i-sverige/
https://www.folkhalsomyndigheten.se/smittskydd-beredskap/utbrott/aktuella-utbrott/covid-19/statistik-och-analyser/bekraftade-fall-i-sverige/
https://www.who.int/publications/i?publishingoffices=c09761c0-ab8e-4cfa-9744-99509c4d306b
http://doi.org/10.1016/S0264-410X(02)00140-8
http://doi.org/10.1017/dmp.2020.375
http://www.ncbi.nlm.nih.gov/pubmed/33040768
http://doi.org/10.1007/s10729-021-09548-2
http://www.ncbi.nlm.nih.gov/pubmed/33835338
http://doi.org/10.1016/j.healthpol.2021.06.015
http://doi.org/10.1197/j.aem.2006.03.567
http://doi.org/10.1097/DMP.0b013e31817fffe8
http://doi.org/10.1197/j.aem.2006.06.041
http://doi.org/10.1111/milq.12003
http://doi.org/10.1108/JHOM-04-2016-0067
http://www.ncbi.nlm.nih.gov/pubmed/28260411
http://doi.org/10.1108/CRR-03-2021-0009
http://doi.org/10.1136/bmj.j2323
http://www.ncbi.nlm.nih.gov/pubmed/28536191
http://doi.org/10.3390/healthcare10020244
http://doi.org/10.1177/0840470419830105
http://www.ncbi.nlm.nih.gov/pubmed/30971130
http://doi.org/10.1371/journal.pone.0256982
http://www.ncbi.nlm.nih.gov/pubmed/34506521


Healthcare 2022, 10, 2116 18 of 19

19. Rosenbäck, R.; Svensson, A. Surge Capacity in the Covid-19 Pandemic. In Proceedings of the PLAN Conference, Borås, Sweden,
20–21 October 2021.

20. Lefrant, J.-Y.; Fischer, M.O.; Potier, H.; Degryse, C.; Jaber, S.; Muller, L.; Pottecher, J.; Charboneau, H.; Meaudre, E.; Lanot, P.; et al.
A national healthcare response to intensive care bed requirements during the COVID-19 outbreak in France. Anaesth. Crit. Care
Amp. Pain Med. 2020, 39, 709–715. [CrossRef] [PubMed]

21. Burau, V.; Falkenbach, M.; Neri, S.; Peckham, S.; Wallenburg, I.; Kuhlmann, E. Health system resilience and health workforce
capacities: Comparing health system responses during the COVID-19 pandemic in six European countries. Int. J. Health Plann.
Manag. 2022, 37, 2032–2048. [CrossRef]

22. Världen idag. Dramatisk Minskning av Iva-Platser Sedan 90-Talet. 2020. Available online: https://www.varldenidag.se/nyheter/
dramatisk-minskning-av-iva-platser-sedan-90-talet/reptlj!hjI4ZhcgB4uCA8gmmnOcQ/ (accessed on 30 May 2022).

23. Berger, E.; Winkelmann, J.; Eckhardt, H.; Nimptsch, U.; Panteli, D.; Reichebner, C.; Rombey, T.; Busse, R. A country-level analysis
comparing hospital capacity and utilisation during the first COVID-19 wave across Europe. Health Policy 2021, 126, 373–381.
[CrossRef]

24. Iserson, K.V. Augmenting the disaster healthcare workforce. West J. Emerg. Med. 2020, 21, 490. [CrossRef]
25. Rednor, S.D.; Lewis, A.E.; Perren Cobb, J.; Evans, L.; Coppersmith, C.M. Critical care response during the COVID-19 pandemic.

Crit. Care Clin. 2022, 38, 623–637. [CrossRef]
26. Williams, G.; Maier, C.B.; Scarpetti, G.; de Belvis, A.G.; Fattore, G.; Morsella, A.; Pastorino, G.; Poscia, A.; Ricciardi, W.; Silenzi, A.

What strategies are countries using to expand health workforce surge capacity during the COVID-19 pandemic? Eurohealth 2020,
26, 51–57.

27. Jensen, H.I.; Thude, B.R.; Boye, L.K.; Gram, B.V.; Primdahl, J.; Elkjær, M.; Specht, K. A cross-sectional study of COVID-19
pandemic-related organizational aspects in health care. Nurs. Open 2022, 9, 1136–1146. [CrossRef] [PubMed]

28. Brickman, D.; Greenway, K.; Sobocinski, H.; Thai, A.; Turickk, K.; Xuereb, K.; Zambardino, D.; Barie, P.S.; Liu, S.I. Rapid critical
care training of nurses in the surge response to the coronavirus pandemic. Am. J. Crit. Care 2020, 29, e104–e107. [CrossRef]
[PubMed]

29. Chow, C.; Goh, S.K.; Tan, C.S.G.; Wu, H.K.; Shahdadpuri, R. Enhancing frontline workforce volunteerism through exploration of
motivations and impact during the COVID-19 pandemic. Int. J. Disaster Risk Reduct. 2021, 66, 102605. [CrossRef] [PubMed]

30. Dichter, J.R.; Devereaux, A.V.; Sprung, C.L.; Mukherjee, V.; Persoff, J.; Baum, K.D.; Ornoff, D.; Uppal, A.; Hossain, T.; Henry, K.N.;
et al. Mass critical care surge response during Covid-19, implementation of contingency strategies—A preliminary report of
findings from the task force for mass critical care. Chest 2022, 161, 429–447. [CrossRef] [PubMed]

31. Pendharkar, S.R.; Minty, E.; Shukalek, C.B.; Kerr, B.; MacMullan, P.; Lail, P.; Cheema, K.; Alimohamed, N.; Allen, T.; Vlasschaert,
M.E.O.; et al. Description of a multi-faceted covid-19 pandemic physician workforce plan at a multi-site academic health system.
J. Gen. Intern. Med. 2021, 36, 1310–1318. [CrossRef] [PubMed]

32. Huffman, E.M.; Athanasiadis, D.I.; Anton, N.E.; Haskett, L.A.; Doster, D.L.; Stefanidis, D.; Lee, N.K. How resilient is your team?
Exploring healthcare providers’ well-being during the COVID-19 pandemic. Am. J. Surg. 2021, 221, 277–284. [CrossRef]

33. Hick, J.L.; Biddinger, P.D. Novel coronavirus and old lessons, preparing the health system for the pandemic. N. Engl. J. Med. 2020,
382, 20. [CrossRef]

34. Burdorf, A.; Porru, F.; Rugulies, R. The COVID-19 (Coronavirus) pandemic: Consequences for occupational health. Scand J. Work
Enviorn. Health 2020, 46, 229–230. [CrossRef]

35. Powell, T.; Billiot, S.; Muller, J.; Elzey, K.; Brandon, A. The cost of caring: Psychological adjustment of health-care volunteers
during the COVID-19 pandemic. Traumatology 2022, 28, 383–392. [CrossRef]

36. Loiseau, M.; Ecarnot, F.; Meunier-Beillard, N.; Laurent, A.; Fournier, A.; François-Purssell, I.; Binquet, C.; Quenot, J.-P. Mental
Health Support for Hospital Staff during the COVID-19 Pandemic: Characteristics of the Services and Feedback from the
Providers. Healthcare 2022, 10, 1337. [CrossRef]

37. Havaei, F.; Ma, A.; Staempfli, S.; MacPhee, M. Nurses’ Workplace Conditions Impacting Their Mental Health during COVID-19:
A Cross-Sectional Survey Study. Healthcare 2021, 9, 84. [CrossRef] [PubMed]

38. Morgan, D.L. Practical strategies for combining qualitative and quantitative methods: Applications to health research. Qual.
Health Res. 1998, 8, 362–376. [CrossRef] [PubMed]

39. Eisenhardt, K.M. Building Theories from Case Study Research. Acad. Manag. Rev. 1989, 14, 532–550. [CrossRef]
40. Gioia, D.; Corley, K.; Hamilton, A. Seeking Qualitative Rigor in Inductive Research: Notes on the Gioia Methodology. Organ. Res.

Methods 2012, 16, 15–31. [CrossRef]
41. Baruch, Y.; Holtom, B.C. Survey response rate levels and trends in organizational research. Hum. Relat. 2008, 61, 1139–1160.

[CrossRef]
42. Groves, R.M.; Peytcheva, E. The Impact of Nonresponse Rates on Nonresponse Bias: A Meta-Analysis. Public Opin. Q. 2008, 72,

167–189. [CrossRef]
43. Wagner, S.M.; Kemmerling, R. Handling Nonresponse in Logistics Research. J. Bus Logist. 2010, 31, 357–381. [CrossRef]
44. Eisenhardt, K.M.; Graebner, M.E. Theory building from cases: Opportunities and challenges. Acad. Manag. J. 2007, 50, 25–32.

[CrossRef]
45. Hair, J.F.; Black, W.C.; Babin, B.J.; Anderson, R.E. Multivariate Data Analysis; Pearson Education: Harlow, UK, 2014.

http://doi.org/10.1016/j.accpm.2020.09.007
http://www.ncbi.nlm.nih.gov/pubmed/33031979
http://doi.org/10.1002/hpm.3446
https://www.varldenidag.se/nyheter/dramatisk-minskning-av-iva-platser-sedan-90-talet/reptlj!hjI4ZhcgB4uCA8gmmnOcQ/
https://www.varldenidag.se/nyheter/dramatisk-minskning-av-iva-platser-sedan-90-talet/reptlj!hjI4ZhcgB4uCA8gmmnOcQ/
http://doi.org/10.1016/j.healthpol.2021.11.009
http://doi.org/10.5811/westjem.2020.4.47553
http://doi.org/10.1016/j.ccc.2022.01.007
http://doi.org/10.1002/nop2.1153
http://www.ncbi.nlm.nih.gov/pubmed/34913276
http://doi.org/10.4037/ajcc2020142
http://www.ncbi.nlm.nih.gov/pubmed/32666088
http://doi.org/10.1016/j.ijdrr.2021.102605
http://www.ncbi.nlm.nih.gov/pubmed/34603950
http://doi.org/10.1016/j.chest.2021.08.072
http://www.ncbi.nlm.nih.gov/pubmed/34499878
http://doi.org/10.1007/s11606-020-06543-1
http://www.ncbi.nlm.nih.gov/pubmed/33564947
http://doi.org/10.1016/j.amjsurg.2020.09.005
http://doi.org/10.1056/NEJMp2005118
http://doi.org/10.5271/sjweh.3893
http://doi.org/10.1037/trm0000387
http://doi.org/10.3390/healthcare10071337
http://doi.org/10.3390/healthcare9010084
http://www.ncbi.nlm.nih.gov/pubmed/33467080
http://doi.org/10.1177/104973239800800307
http://www.ncbi.nlm.nih.gov/pubmed/10558337
http://doi.org/10.2307/258557
http://doi.org/10.1177/1094428112452151
http://doi.org/10.1177/0018726708094863
http://doi.org/10.1093/poq/nfn011
http://doi.org/10.1002/j.2158-1592.2010.tb00156.x
http://doi.org/10.5465/amj.2007.24160888


Healthcare 2022, 10, 2116 19 of 19

46. World Medical Association Declaration of Helsinki. Available online: https://jamanetwork.com/journals/jama/fullarticle/1760
318 (accessed on 1 January 2020).

47. Swedish Ethics Review Act. Available online: https://www.riksdagen.se/sv/dokument-lagar/dokument/svensk-
forfattningssamling/lag-2003460-om-etikprovning-av-forskning-som_sfs-2003-460 (accessed on 1 January 2020).

48. Field, A. Discovering Statistics Using IBM SPSS Statistics, 4th ed.; SAGE Publications: Newbury Park, CA, USA, 2013.

https://jamanetwork.com/journals/jama/fullarticle/1760318
https://jamanetwork.com/journals/jama/fullarticle/1760318
https://www.riksdagen.se/sv/dokument-lagar/dokument/svensk-forfattningssamling/lag-2003460-om-etikprovning-av-forskning-som_sfs-2003-460
https://www.riksdagen.se/sv/dokument-lagar/dokument/svensk-forfattningssamling/lag-2003460-om-etikprovning-av-forskning-som_sfs-2003-460

	Introduction 
	Literature Review 
	Internally and Externally Added Staff 
	Added Hours 
	Lost Hours 

	Materials and Methods 
	Design 
	Data Collection 
	Non-Response Analysis in the Quantitative Study 
	Data Analysis 
	Ethical Considerations 

	Results: Qualitative Study 
	Internally Added Staff 
	Externally Added Staff 
	Added Hours 
	Lost Hours 
	Conclusions from the Qualitative Study and Development of the Questionnaire 

	Results from the Questionnaire 
	Discussion 
	Internally Added Staff 
	Externally Added Staff 
	Added Hours 
	Lost Hours 

	Conclusions 
	References

