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COVID-19 had a huge impact on healthcare systems globally. Institutions, care teams and individuals made
considerable efforts to adapt their practices. The present longitudinal, mixed-methods study examined a large
sample of healthcare institution employees in Switzerland. Organisational resilience processes were assessed by
identifying problematic real-world situations and evaluating how they were managed during three phases of the
pandemic’s first year. Results highlighted differences between resilience processes across the different types of
problematic situations encountered by healthcare workers. Four configurations of organisational resilience were
identified depending on teams’ performance and ability to adapt over time: “learning from mistakes”, “effective
development”, “new standards” and “hindered resilience”. Resilience trajectories differed depending on pro-
fessional categories, hierarchical status and the problematic situation’s perceived severity. Factors promoting or
impairing organisational resilience are discussed. Findings highlighted the importance of individuals’, teams’

and institutions’ meso- and micro-level adaptations and macro-level actors’ structural actions.

1. Introduction

The COVID-19 pandemic had a huge impact on healthcare systems
globally. Usual services were cancelled, normal team functioning was
disrupted, institutions faced insufficient staffing and shortages of per-
sonal protective equipment (PPE) (Fang et al., 2020; Sarma et al., 2020;
Slotkin et al., 2020). These situations and the reorganisations imple-
mented to confront the crisis had significant effects on the concerns and
mental well-being of healthcare workers (Kang et al., 2020; Lai et al.,
2020). During the pandemic’s first wave, healthcare professionals cited
organisational changes, interpersonal conflicts and workloads as
increasingly problematic situations, among many others (Juvet et al.,
2021).

A significant worsening of mental health was observed among
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healthcare workers, who felt exhausted by heavy workloads, afraid of
being infected with COVID-19 (or infecting others), unable to manage
the patients’ conditions and morally out of their depth due to ethical
dilemmas and violations of their personal moral code (Liu et al., 2020;
Lopez Steinmetz et al., 2021). Increased cases of anxiety, depression,
symptoms of post-traumatic stress disorder (PTSD) and alcohol misuse
were all reported (Lamb et al., 2021). Women, nurses and frontline
workers were more at risk of anxiety and depression than men, doctors
and secondary-line workers (Batra et al., 2020). Nearly half of health-
care workers experienced burnout during COVID-19 pandemic (Ghah-
ramani et al, 2021). An amalgamation of individual functional
impairments can strongly impact a team’s ability to adapt and perform.
However, when confronted with disruptions in their working environ-
ment, teams are also capable of creating self-regulation strategies to
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counter them and mitigate their effects on the organisation’s perfor-
mance and their members’ health (Cuvelier & Falzon, 2010; Kruk et al.,
2015; Lane & McGrady, 2018). Interestingly, the successful manage-
ment of stressors can have a protective effect on healthcare workers in
future crises. Well managed stressors—such as experiencing changes in
work organisation, working on COVID-19 wards, being placed in a
totally new context or being forced to take precautionary measures
involving wearing PPE—sometimes became factors protective against
other sources of adversity (Carmassi et al., 2020; Liu et al., 2020). A
team or an institution’s capacity to anticipate, adapt, resist, transform
itself and recover from a crisis is called organisational resilience (Barasa
et al., 2018; Hollnagel, 2017; Ishak & Williams, 2018). Resilient
healthcare (RHC) is an emerging concept and a variation—in the
healthcare domain—of organisational resilience (Anderson et al., 2020).
It refers to a healthcare institution’s (e.g. a medical clinic, department or
hospital) ability to adapt its operations before, during and after negative
events and maintain them under expected or unexpected conditions
(Wears et al., 2015). RHC is described as a system capable of flexibility,
robustness and adaptation in response to changing circumstances so that
performance and safety are maintained (Woods, 2015). It is a promising
concept with which to address complex systems’ capacities to cope with
global disasters, such as the COVID-19 pandemic (Thomas et al., 2020;
Wu et al., 2020).

Since the pandemic’s onset, numerous studies have been conducted
on its effects on healthcare workers at the individual level (Lorente et al.,
2021; Roberts et al., 2021a; Roberts et al., 2021b; Santabarbara et al.,
2021). However, adopting a multi-level approach, by considering the
meso level of a hospital or a specific sector, is also essential, since indi-
vidual behaviours are partially determined by decisions and resources at
higher levels (Berg et al., 2018). Besides, even before the pandemic,
most studies on this concept relied on a qualitative design. There is a
lack of tools for assessing the RHC (Robertson et al., 2016; Whitman
et al., 2013), and quantitative or mixed-methods approaches remain
scarce (Iflaifel et al., 2020; Kantur, 2015). In this context, our objective
was to explore the processes and evolution of RHC at the collective and
individual levels. To complement existing qualitative evidence, we
adopted an interdisciplinary mixed-methods approach.

2. Conceptual framework

Health systems must have the capacity to provide good quality in-
dividual services, while also responding to broader societal health
challenges. They must adapt to predictable, long-term stresses caused by
an aging population and increasing multimorbidity, but also respond to
sudden shocks and extreme changes. The concept of RHC refers to the
processes and capacities which a complex healthcare system manages to
help it bounce back from everyday contingencies and rarer but larger-
scale hazards and to provide quality care while addressing deeper is-
sues (Barasa et al., 2017; Nuzzo et al., 2019; Stephenson, 2010). RHC is a
variation on the broader notion of organisational resilience. It belongs to
a new approach to the safety and reliability of complex systems, aiming
to maintain them in a safe state while allowing them to remain relatively
resistant to exceptional events (Amalberti, 2010). The concepts of flex-
ibility, robustness and adaptation to changing circumstances, all to
maintain performance and safety, represent its core values (Hollnagel,
2011; Woods, 2015).

Organisational resilience is characterised by four “cornerstones”
(Hollnagel, 2013): anticipation, monitoring, response and learning.
Anticipation is the proactive approach taken by workers and decision-
makers to anticipate disruptions and other challenges to a system.
Monitoring consists of scanning, listening, observing, attending and
examining the system’s functioning across different time scales to un-
derstand its current state. It also helps maintain safety and ward off the
difficulties inherent in complex systems. Response—acting or reacting,
intervening, correcting, adjusting, fine-tuning, exchanging or even
making sacrifices to achieve specific goals—is a dynamic feedback
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principle allowing work to be performed with continuous improve-
ments. Finally, learning reflects capturing, examining, studying experi-
ences and integrating knowledge for future practice. Indeed, safety is not
only defined by the absence of errors or other undesirable events but
also by learning from them.

RHC is a promising avenue of research to help understand how
complex systems coped with COVID-19 (Thomas et al., 2020; Wu et al.,
2020). However, the concept is still new, and few authors have studied it
in relation to the pandemic. Its different dimensions are rarely consid-
ered as a whole. On the one hand, most research on RHC has been
conducted at the micro-level with frontline staff. However, there is ev-
idence that examining this level alone is insufficient to understand the
emerging phenomenon of RHC. The meso level (e.g. hospital, depart-
ment, unit.) deserves study, too (Berg et al., 2018). On the other hand,
the hardware and software aspects of complex systems are not always
given the same importance. Hardware includes the system’s physical and
organisational infrastructure, products, resources, services and finances
(Sheikh et al., 2011). Software is concerned with people’s skills, values,
knowledge, social capital, management skills, planning, leadership and
power relations (Barasa et al., 2017; Nuzzo et al., 2019).

Focusing on the software highlights the importance of the active role
played by every actor. In a time of crisis, the psychological suffering of
healthcare workers is likely to decrease the healthcare system’s resil-
ience, patient safety and care staff retention (Rangachari & Woods,
2020). However, professionals may also increase their institution’s
organisational resilience by applying self-regulation strategies that
manage disturbances to their activity (Cuvelier & Falzon, 2010; Kruk
et al.,, 2015; Lane & McGrady, 2018). There is a strong relationship
between the notion of self-regulation and the concept of “deference to-
ward expertise” (Weick & Sutcliffe, 2001). This approach considers each
employee’s specific expertise and recognises their skills in identifying
the sources of errors and finding appropriate solutions. Applied to RHC,
this implies that each healthcare role needs to be considered equally,
whatever its hierarchical status.

Finally, although several cohort studies have examined the pan-
demic’s impacts on healthcare workers’ mental health (Lopez Steinmetz
et al., 2021; Sasaki et al., 2021; Van Steenkiste et al., 2021), we do not
know of any longitudinal studies addressing the evolution of organisa-
tional resilience processes. Thus, our research project’s objective was to
explore the evolution of the problematic situations encountered by
healthcare workers over several waves of the pandemic as well as the
adjustments put in place by the teams, individuals and institutions
trying to cope with them. This longitudinal mixed-methods study fol-
lowed and completed a previous cross-sectional study (reference
removed for anonymity). In the quantitative part of the study, we
attempted to develop scales with which to measure RHC. This new tool
was derived from the “four cornerstones of resilience” framework
(Hollnagel, 2013) and considered both the meso- and micro-levels of
RHC represented by institutions and staff as well as RHC’s hardware and
software dimensions. To the best of our knowledge, no such tool existed
before (Ellis et al., 2019; Iflaifel et al., 2020). The research questions
were:

(a) Which problematic situations did employees in healthcare in-
stitutions face in their daily activities during the COVID-19
pandemic’s first year?

(b) What resilience strategies did healthcare workers, teams and in-
stitutions adopt to anticipate and adapt to these situations?

(c) How did these problematic situations and resilience strategies
evolve throughout the pandemic in terms of their severity, the
stress induced and the efficacy of crisis management?
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3. Methods
3.1. Sampling and data collection

In this cohort study, participants completed the same online ques-
tionnaire three times. The first survey took place between May and June
2020 (the end of the first wave of the pandemic in Switzerland). The
convenience sample consisted mainly of the healthcare, support, front-
line and administrative staff at a university hospital in French-speaking
Switzerland. The sample was supplemented with employees from other
institutions: nursing and educational staff at an institution for disabled
persons, caregivers from a regional hospital, nursing staff and students
in the nursing sciences from two universities of applied sciences, in-
house nursing care instructors working in healthcare institutions in
several Swiss cantons and nurses participating in continuing education
courses. Individuals who fell into one of the above categories were
eligible for inclusion in the sample. In all, 15,272 potential participants
were contacted in the first survey. They received an email explaining the
study and inviting them to participate. Respondents participated by
voluntarily clicking on the link in the email, and they were allowed to
complete the questionnaire during their working hours. Participants
who completed the first survey were contacted a second time, between
June and October 2020 (between the first two waves of the pandemic).
Participants who completed the second survey were contacted a third
time, between December 2020 and February 2021 (during the second
wave). As there was a risk of ending up with too small a sample, we also
contacted people who had participated in the first survey, but not in the
second. In each survey wave, a reminder email was sent two weeks after
the initial contact.

To get as close as possible to their actual work activity, an open-
ended question inspired by the validated Working Conditions and
Control Questionnaire (Hansez, 2008) asked participants to describe a
concrete problematic situation related to the pandemic encountered in
their working activities. The respondents also answered several sets of
four-point Likert-type questions to assess how their team reacted to this
situation. The French version of the Team Emergency Assessment
Measure questionnaire (Cooper et al., 2016) was used to evaluate the
quality of leadership and teamwork. Specific items were created to
measure the processes of anticipation, detection and adaptation to the
situation. The effects of these processes and the severity of the situation
were assessed using a series of sliders graduated from O to 100. The
participants were also presented with open-ended text fields to describe
the measures put in place within their team or institution. Finally, the
questionnaire requested data on sex, institution size, profession and
hierarchical status; it took about 25 min to complete. Study data were
collected and managed using REDCap (Research Electronic Data Cap-
ture), a secure, web-based software platform designed to support data
capture for research studies (Harris et al., 2019).

3.2. Data processing

Answers to the open-ended question on problematic situations were
categorised to quantify their frequency and study their associations with
demographic variables (e.g. profession, hierarchical status). The coding
process was described in a previous publication (reference removed for
anonymity). For the closed questions, following existing guidelines
(Sterne et al., 2009), we verified the characteristics of participants with
missing data and performed a multiple imputation procedure—five
imputed datasets were created. Scales were developed for organisational
resilience processes and for the effects of the problematic situations
described, based on factor analyses. We determined the data’s suitability
using the KMO criterion and the Bartlett test of sphericity. Orthogonal
varimax rotations were performed. The items were grouped into scales,
and for each scale, a new analysis was conducted to check its consistency
and unidimensionality. We considered this objective to be achieved
when the first factor had positive factor loadings on all the variables in
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the scale, when it had an eigenvalue greater than 1 (Kaiser’s rule) and
when a drop was observed on the scree plot after the first factor. Internal
consistency was assessed using Cronbach’s alpha. Scores were computed
using values ranging from 1 to 4 for the scales measuring organisational
resilience processes and from 1 to 100 for the impact scales. The scales
for organisational resilience processes were then submitted to a subse-
quent factor analysis. We set the number of dimensions to two and built
a two-dimensional graphical representation of organisational resilience;
factorial scores were computed on these two meta-dimensions. Finally,
the situations were grouped by performing a two-step cluster analysis of
the impact scales. All analyses were conducted using the IBM SPSS
Statistics (version 26) and R Core Team software.

4. Results
4.1. Sample

The first survey (T1) was answered by 32.3 % of our potential par-
ticipants, giving us a sample size of 4,937, of whom 1,290 people
described a problematic situation. At survey-two (T2), the questionnaire
was answered by 1,503 people, with 363 describing a problematic sit-
uation. At survey-three (T3), 1,414 people participated, with 372
describing a problematic situation. The sample comprised 54.9 %
nurses, caregivers, and community health assistants; 14.4 % medico-
technical, medico-therapeutic or medico-social staff; 12.5 % adminis-
trative staff; 9.8 % medical doctors; and 3.1 % logistical, technical,
maintenance or catering staff. Nearly 80 % of the participants worked at
the university hospital, 5 % in an institution for people with disabilities,
and the others in a variety of healthcare institutions.

4.2. Scales

Based on the factor analyses, eight scales were built to assess
organisational resilience processes: team performance, pre-existing re-
sources, team leader’s performance, anticipation, changes to activities,
changes in operating procedures, development of new resources and
team cohesiveness. Impact variables were grouped into five scales:
satisfaction with the problematic situation’s management, risk expo-
sure, skills development, quality control and stress control, and stress. A
list of these scales, their constituting variables and their factor loadings
can be found in the Supplementary Materials.

4.3. The evolution of problematic situations during the pandemic’s first
year

The categorisation of participants’ responses enabled us to define
nine main groups of problematic situations, although some situations
fell into several categories (Fig. 1): organisational changes (37.4 % of all
the situations described during the whole study period); workload and
schedules (28.3 %); conflictual relationships (22.2 %); concerns about
care practices and COVID-19 patients’ critical situations (20.0 %);
emotional burden (fear of contamination, stress, loneliness and guilt)
(18.4 %); lack of information, communication and training (14.9 %);
difficulties with guidelines and protective measures (11.6 %); lack of
COVID-19 PPE and patient care equipment (9.0 %); and teleworking
(5.9 %). Twenty-nine subcategories, described in detail in a previous
publication (reference removed for anonymity), were also defined.
Longitudinal analyses showed a statistically significant (p <.05) increase
in the subcategories of problems involving “work quantity, duration and
understaffing” (T1 9.8 % / T2 15.2 % / T3 15.8 %) and “sick leave,
absences and reassignments” (T1 7.4 % / T2 10.1 % / T3 13 %). A
statistically significant increase in relative frequency was also found for
the category of problematic situations involving “concerns about care
practices and COVID-19 patients’ critical situations” (T1 18.2 % / T2
17.4 % / T3 30.4 %). Among its subcategories, there was an increase in
the difficulties related to patients’ critical conditions, deaths and ethical
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Fig. 1. Spider plot of the frequency of problematic situations in each survey.

problems (T1 9.2 % / T2 7.2 % / T3 18.3 %). The main category of
“emotional burden” also significantly increased over time (T1 16.9 % /
T2 17.8 % / T3 25.8 %), especially in its subcategories of “fear of being
contaminated” (T1 10.4 % /T2 13 % / T3 16.8 %) and “feelings of stress,
stigmatisation and guilt” (T1 1.3 % / T2 1.8 % / T3 4.3 %). In contrast,
the following main categories significantly decreased over time: diffi-
culties related to COVID-19 guidelines and protection measures (T1 6.9
% / T2 4.7 % / T3 2.5 %), lack of COVID-19 PPE and patient care
equipment (T1 10.9 % / T2 5.1 % / T3 3.7 %), and technical problems
involving teleworking (T1 6.9 % / T2 4.7 % / T3 2.5 %). No significant
difference was found for problems involving organisational changes,
except for an increase in the subcategory of “working in a hurry and very
rapid changes” (T1 4.5 % / T2 6.2 % / T3 8.1 %).

4.4. Frequency of problematic situations in the different risk clusters

Based on a cluster analysis of our impact scales, we generated five
“risk clusters” (groups of problematic situations) depending on their
severity, the stress they induced, satisfaction with their management,
exposure to risks, how stress was controlled and the development of
skills to deal with them (Table 1). Problematic situations from all the
categories fell into each of the five clusters but in different proportions.
The total number of the most severe and poorly managed problematic
situations (cluster 1) increased over the whole period examined, albeit
not significantly. Cluster 1 was characterised by a significant over-
representation of situations related to a lack of information, communi-
cation or training, to restricted access to PPE and other material, to
difficulties in implementing guidelines and protective measures, to fears
of contamination and to conflictual relationships. Severe but satisfac-
torily managed situations (cluster 2) and more benign, well-managed
situations (cluster 5) followed a slight but not statistically significant
u-shaped path. Both showed a high prevalence of situations of organ-
isational change; cluster 2 was also characterised by problems of in-
formation, communication or training, whereas problems related to
teleworking were more frequent in cluster 5. The number of severe but
well-managed situations (cluster 4) decreased markedly and signifi-
cantly between spring and summer of 2020 and rose again slightly in the

winter. Cluster 4 was marked by more situations related to organisa-
tional changes. Finally, the more benign but poorly-managed situations
(cluster 3) followed an inverted u-shaped path, with a significantly
higher proportion of problems in this cluster in the summer. Conflictual
relationships were slightly more frequent in this cluster than in the
overall sample, and to a very small extent, so were difficulties with
teleworking. Overall, about 60 % of the problematic situations were
assigned to the three severe clusters (1, 2 and 4), and of these, 12 %-15
% were considered poorly managed (cluster 1).

4.5. Factorial axes of organisational resilience

Using a factor analysis of the resilience scales, we generated two
meta-dimensions of organisational resilience, explaining 51.7 % of the
variance. The first axis, “anticipation and performance”, related to the
dimensions of team performance, pre-existing resources, team cohe-
siveness, the team leader’s performance, and anticipation (Cronbach’s «
= 0.66). The second axis, “adaptation and change”, related to the pro-
cesses of developing new resources, changing operating procedures and
changing activities (Cronbach’s a = 0.59). All the factor loadings were
between 0.71 and 0.83, except anticipation at 0.53 and team leader’s
performance at 0.54. By cross-referencing levels of these two axes of
organisational resilience, we generated four configurations of organ-
isational resilience, each reflecting a different kind of organisational and
collective response (Table 2).

Scatter plots were generated by cross-referencing these two factorial
axes. The evolution of different organisational resilience processes over
time was described by their evolving positions on these plots, with the
median factorial values of the different clusters, professional categories,
hierarchical statuses, workloads and types of problematic situations.

4.5.1. The movements of risk clusters between the four configurations of
resilience

Each arrow in Fig. 2 depicts the clusters’ evolution between the first,
second and third surveys (each point marks a survey). It reveals the
overall decrease in “adaptation and change” on the vertical y-axis,
including most of the risk clusters after the pandemic’s first wave,
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Table 1
Evolution of the risk clusters and associated problematic situations (percentages
refer to proportions in each time period).

Clusters of 1st In- 2nd Over-represented
situations wave between wave problematic
(T1) (T2) situations (p <.05)
(T3)

Cl1_Severe and poorly 11.6 % 13.0 % 14.8 Lack of information,
managed (165) % communication or
Very severe, risky, (36) training (23.3 % of
stressful, and (48) cluster 1 vs 14.9 % of
poorly managed sample)
situations, with Access to COVID-19
average stress PPE and equipment
control and average for patient care (17.3
skill development % vs 9.0 %)

Difficulties with
COVID guidelines and
protection measures
(18.1 % vs 11.6 %)
Emotional burden,
fear, distress,
loneliness, etc. (24.9
% vs 18.4 %),
especially fear of
contamination by
patients or peers
Conflictual
relationships (34.9 %
vs 22.2 %), especially
within teams and with
the hierarchy

CI2_Severe but 31.2% 29.7 % 31.5 Organisational change
satisfactorily (445) % (39.3 % of cluster 2 vs
managed (82) (102) 37.4 % of sample),
Severe, risky and especially spatial
stressful situations, reorganisation,
but satisfactorily unusual activities and
managed, with reorganisation of
good stress control services, tasks or
and skill planning
development Lack of information,

communication or
training (17.5 % vs
14.9 %)

CI3_More benign but 18.1 % 29.0 %* 20.4 Teleworking settings
poorly managed (258) % and technical
More benign and (80) problems (6.5 % of
moderately (66) cluster 3 vs 5.9 % of
stressful situations sample)
with lower risks, Conflictual
but more poorly relationships (27.0 %
managed, with vs 22.2 %), especially
medium stress within teams and with
control and skills the hierarchy
development

Cl4 _Severe but well 19.6 10.9 % 12.7 Organisational change
managed %* % (45.3 % of cluster 4 vs
Very severe, risky, (280) (30) 37.4 % of sample),
and stressful (41) especially spatial
situations, but very reorganisation,
well managed, with unusual activities,
good stress control reorganisation of
and skills services, tasks or
development planning, and working

in an emergency

Cl5_More benign and 19.4 % 17.4 % 20.7 Organisational change
well managed (277) % (44.5 % of cluster 5 vs
More benign, (48) 37.4 % of sample),
moderately (67) especially unusual

stressful, low risk
and satisfactorily
managed
situations, with
medium stress

activities,
reorganisation of
services, tasks or
planning, and working
in an emergency
Teleworking settings
and technical

control and skills
development
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Table 1 (continued)

Clusters of 1st In- 2nd Over-represented
situations wave between wave problematic
(T1) (T2) situations (p <.05)
(T3)
problems (12.3 % of
cluster 5 vs 5.9 % of
sample)
Sum 100 % 100 % 100 %
(1425) (324)
(276)

" Significantly different from the other timelines (p <.05).

Table 2
Factorial axes of organisational resilience and associated configurations.

Anticipation and performance < Anticipation and

average performance > average

Adaptation Learning through mistakes Effective development

and change Teams are not very effective yet Teams are in a phase where

> average but able to innovate and learn. they can fully develop their

potential.

Adaptation Hindered Resilience New standards

and change Teams are less effective and Teams have put in place

< average innovative. Their potential for new ways of working

adaptation is exhausted and
remains insufficient.

effectively.

followed by a slight overall increase during the second wave, except for
problems in the “severe but well managed” risk cluster, whose scores
continued to decrease. Concerning the horizontal “anticipation and
performance” x-axis, Fig. 2 shows that all the risk clusters had improved
by the pandemic’s second wave compared to the first, with a slight
decrease or stagnation between the two waves. However, the increase
was slight for cluster 2’s “severe but satisfactorily managed” problems
and cluster 5°s “more benign and well managed” problems. Cluster 1°s
“severe and poorly managed” problems displayed an alarming profile
since it stayed among the “hindered resilience” configurations
throughout the study period, with especially low anticipation and per-
formance scores.

4.5.2. Evolution of socio-professional groups between the four
configurations of organisational resilience

Professional categories”.

During the pandemic’s first wave, all the occupational groups had
similar values, towards the middle of both the “adaptation and change”
and “anticipation and performance” axes; however, subsequently, their
trajectories differed. Nurses, healthcare assistants, and auxiliary nurses
moved towards the “hindered resilience” configuration and stayed
there. Medical doctors evolved from the “effective development” to the
“new standards” configuration. Medico-technical, therapeutic and social
staff, and administrative staff also moved towards the development of
“new standards” configuration, but they passed through the “hindered
resilience” configuration between the two waves.

Hierarchical status.

Middle and senior managers scored higher than employees without a
hierarchical function along both axes and during the whole period. Their
trajectories went from the “effective development” configuration in the
first wave to the “new standards” configuration afterwards. Employees
without a hierarchical function had a different trajectory and moved
from the “learning from mistakes” to the “hindered resilience” config-
uration, and then to the boundary between the “hindered resilience” and
“new standards” configurations.

2 Logistical staff were not be considered because of their insufficient number
in the sample.
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4.5.3. Evolution of the problematic situations between the four
configurations of organisational resilience

Problematic situations evolved differently along the two axes of
resilience (Figs. 3 and 4). Problems with care practices and patients’
critical conditions remained in the “new standards” configuration
throughout the whole period. However, during the pandemic’s second
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wave, anticipation and performance decreased. Problems related to
teleworking evolved similarly. Difficulties with implementing COVID-
19 guidelines and protection measures started in the “learning from
mistakes” configuration and moved to the “new standards” configura-
tion. The trajectories of three problematic situations—conflictual re-
lationships, workload and work schedules, and lack of information,
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Fig. 4. Evolution of the four least frequently reported categories of problematic situations along the factorial axes of resilience.

communication, or training—ended in the “hindered resilience”
configuration. The “access to equipment” and “emotional burden”
problems followed a u-shaped path, with an improvement along the
“anticipation and performance” axis. Finally, problems related to
organisational change decreased along the adaptation and change axis
but fluctuated along the anticipation and performance axis.

5. Discussion

The present study explored trajectories of organisational resilience as
perceived by healthcare workers in Switzerland during the first two
waves of the COVID-19 pandemic. To this end, we sought to identify the
evolution of the problematic situations they experienced in their daily
work (research question 1). We then investigated healthcare workers’
perceptions of their team’s reactions to these problems in terms of its
anticipation, adaptation, and performance (research question 2).
Finally, we monitored the evolution of these problematic situations and
reactions to them over time (research question 3).

5.1. Problematic situations

At the pandemic’s onset, reactions to most types of problematic sit-
uation were characterised by a “learning from mistakes” strategy, with
little anticipation and poor performance, but high adaptation and major
changes. Six to nine months later, several of these problems were
perceived to be well managed, with workers considering that their team
had implemented new, effective, and stable ways of working (the “new
standards” trajectory). However, some situations had worsened, hin-
dering team resilience: problems did not allow staff to adapt, and they
developed a sense of helplessness. We grouped problematic situations
into four trajectories based on the resilience configurations they fell into,
on average, throughout the study period.

5.1.1. “Learning from mistakes” trajectory
Healthcare workers and institutions learned a lot from the problems
they encountered. Thus, by the end of the study period, there was no

category of problematic situation remaining in the “learning from mis-
takes” configuration except the “lack of COVID-19 PPE and patient care
equipment” problem. Nevertheless, this problem’s average values along
the two axes (anticipation and performance; adaptation and change)
were very close to the mean. Moreover, its frequency decreased over
time, suggesting that management of this problem improved. At an in-
ternational level, the rational use of COVID-19 PPE and the distribution
of sufficient medical supplies were also essential strategies (Clay-Wil-
liams et al., 2020; Haldane et al., 2021).

5.1.2. “Effective development” trajectory

Only problematic situations in the category of organisational
changes remained in the “effective development” configuration
throughout the entire study period. Dealing with constant changes
required a lot of adaptation, especially in the pandemic’s first phase, but
it was associated with high performance. Moreover, the relative fre-
quency of reporting about this category decreased over time, either
because changes became better managed, individuals got used to them,
or the frequency of other problematic situations increased. Many orga-
nisations in other countries were confronted with the same problems.
They implemented similar strategies, such as creating new treatment
facilities, converting existing medical facilities into COVID units,
cancelling elective surgery to maintain the system capacity, developing
home care services, or mobilising volunteers and military forces. Many
institutions worldwide also expanded the capacity of their healthcare
workforce by hiring students, civil servants, retired and nonpracticing
health workers, and repurposing healthcare professionals from other
specialities (Haldane et al., 2021).

5.1.3. “New standards” trajectory

Four categories of problematic situations were associated with the
development of new standards: (1) difficulties implementing COVID
guidelines and protection measures, (2) the complexity of teleworking,
(3) emotional burden, and (4) concerns about patient care practices,
quality of care, and patients’ critical conditions. Taken together, these
problems required progressively less adaptation over time, and
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performance remained above average. Healthcare workers got used to
new ways of working and developed new skills to perform effectively.
Routinisation is a known coping strategy among nurses (McKnight et al.,
2020), and the incorporation of these new standards probably also
helped to decrease stress.

This trend was particularly salient for problems involving tele-
working and COVID-19 guidelines, as their proportions decreased. Tel-
eworking appeared to become a normal part of office workers’ daily
lives and even for some healthcare professionals. Indeed, digital tech-
nologies and telehealth saw unprecedented development in patient
triage and care (Clay-Williams et al., 2020; Haldane et al., 2021). The
problematic situations related to COVID-19 guidelines and protection
measures stabilised after a while, reducing adaptative stress. These
measures also protect against PTSD (Carmassi et al., 2020).

In contrast, the relative proportions of the two other trajectory cat-
egories increased and they were less positive in terms of adaptation and
performance. The management of problems involving emotional burden
slightly improved but remained problematic. According to the literature,
several factors have contributed to emotional exhaustion during the
pandemic, including heavy workloads, the obligation to wear PPE, fear
of contamination, and feelings of helplessness in managing patients’
conditions (Liu et al., 2020; Lopez Steinmetz et al., 2021). To mitigate
these effects, institutions have provided mental health support through
psychological debriefings, meal facilities, days off, or even financial
assistance (Haldane et al., 2021). Finally, concerns about the quality of
care and patient’s critical conditions were associated with above-
average performance. However, performance worsened over time,
possibly due to increases in the number of critically ill patients. As in
previous studies, many nurses reported moral injury and distress due to
violations of their moral code concerning the quality of care (Lamb et al.,
2021). Their primary concern was their perceived duty of being fully
responsible for their patients” well-being (Liu et al., 2020). These feel-
ings were strongly associated with increased levels of anxiety, depres-
sion, PTSD symptoms and alcohol misuse (Lamb et al., 2021).

5.1.4. “Hindered resilience” trajectory

The last trajectory refers to three categories of problematic situa-
tions: workload and work schedules, conflictual relationships, and
problems with information, communication and training. These were
characterised by a decreasing ability to adapt and maintain performance
levels, presumably because of resource exhaustion, resignation, learned
helplessness or high levels of stress factors. Common to these situations
were difficulties adapting and developing new, effective skills. Previous
studies have reported health workers experiencing more verbal violence
during the COVID-19 pandemic (Jung et al., 2020b), with unclear
communication, disrupted work schedules and more conflicts at work in
a context of deteriorating professional relations (El-Hage et al., 2020).

We do not know of any studies addressing the trajectories of
organisational resilience processes in healthcare institutions during the
pandemic. However, we can draw a parallel with a study on mental
health trajectories conducted by Dufour et al. (2021). They described
four separate trajectories, which they named the “recovered” (signifi-
cant mental health symptoms during the first wave but then recovery),
“resilient” (stress-resistant during the whole crisis with no mental health
problems), “sub-chronic” (resistant at the start of the crisis, with mental
health issues occurring later but then fading away), and “delayed”
(worsening of mental health symptoms throughout the pandemic
period) trajectories. These authors revealed an optimistic picture
because they showed that most healthcare workers followed the resilient
trajectory. In contrast, however, our study suggested that there were
enduring hindrances to organisational resilience in the face of the
widespread problematic situations caused by the pandemic.
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5.2. The severity of problematic situations and perceptions of their
handling

The cluster analysis of our impact scales revealed a connection be-
tween the configurations of organisational resilience, on the one hand,
and perceptions of the severity of problematic situations and how well
they were managed, on the other. Two clusters remained, on average, in
the “hindered resilience” configuration throughout the study period: the
“severe and poorly managed” and the “more benign but poorly
managed” situations. The former cluster was characterised by an over-
representation of several problems: lack of information, insufficient
access to equipment, difficulties with guidelines and protection mea-
sures, emotional burden and conflictual relationships. The latter was
also over-represented by problems of conflictual relationships.

Previous publications have suggested that resilience mechanisms
may differ according to the severity of the context (Davydov et al., 2010;
Fletcher & Sarkar, 2013). However, they focused on psychological
rather than organisational resilience, showing how resilience might
develop differently for daily hassles rather than major traumatic events.
More specifically, traumatic experiences can reduce feelings of self-
efficacy (Resick & Schnicke, 1992)—an essential component of indi-
vidual resilience (Hobfoll et al., 2007)—but also of collective organ-
isational efficacy (Albott et al., 2020). Time is another potential factor
explaining these different trajectories. It has been suggested that resil-
ience processes develop over time, with some strategies taking longer to
become effective (Davydov et al., 2010).

5.3. Occupational categories and hierarchical status

Different professional categories did not perceive the development of
organisational resilience equally. According to Regenold and Vindrola-
Padros (2021), crises exacerbate the dangers of gender inequalities
developing within healthcare systems as they contribute to a dispro-
portionate burden of care being shouldered by women. Our findings
showed that nurses, healthcare assistants and auxiliary nurse-
s—occupations in which women are over-represented—tended to follow
a “hindered resilience” trajectory; they also reported lower self-
perceived performance than the other occupational categories. Doc-
tors, medical technicians, medical therapists, sociomedical staff and
administrative staff, however, seemed to maintain their performance
and adapt more easily. Other authors have identified differences in
nurses’ and doctors’ capacities for adaptation and resilience (Sanchez-
Zaballos and Mosteiro-Diaz, 2020; Santabarbara et al., 2021). Self-
perceived job performance worsened over time among healthcare
workers whose mental health was observed to deteriorate significantly
(Lopez Steinmetz et al., 2021). Previous research has suggested several
explanations. The burden induced by more prolonged contact and
greater exposure to patients’ suffering has been reported to be higher
among nursing staff than among doctors (Carmassi et al., 2020; Lai et al.,
2020). Nurses have been more exposed to COVID-19 patients and the
risk of infection (Stringhini et al., 2021). Doctors have higher educa-
tional levels than nurses, and education has a protective effect by
increasing the personal skills needed to cope with critical situations
(Afshari et al., 2021). Moreover, previous studies have found a link
between psychological resilience and work autonomy, for example, the
ability to organise one’s work and remain flexible about deadlines (Eley
et al., 2013; McKnight et al., 2020). Medical technicians, medical ther-
apists, sociomedical staff and, most of all, doctors probably have more
autonomy and independence than nurses. Administrative employees
who mainly teleworked during the pandemic presumably benefited from
greater flexibility. On the contrary, nurses, healthcare assistants and
auxiliary nurses might have experienced even less leeway than usual due
to the numerous constraints imposed on their tasks, schedules or work
organisation.

The same hypothesis might explain the differences in organisational
resilience found according to hierarchical status. Throughout the study
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period, employees were more critical than managers regarding adapta-
tions to problematic situations, perhaps because of their lower level of
autonomy. There is a similarity between this observation and the
job-demand-control model (Karasek, 1979), according to which job
strain depends on the relationship between work demands and decision
latitude. High levels of decision latitude and job demands foster learning
and personal development. Indeed, in our data, managers had higher
adaptation scores than employees, but they also more frequently re-
ported being overloaded. Moreover, participants’ feelings of being
‘underloaded’ were associated with hindered resilience, corresponding
to low levels of performance and adaptation. A parallel can be drawn
with the “passive work™ category found in the job-demand-control
model, defined by low levels of workload and autonomy. This kind of
work situation can lead to boredom, skill atrophy and negative health
consequences (Karasek, 1979; van Wassenhove, 2014).

5.4. Strengths, limitations and future avenues of research

The present study had several strengths. The large sample size
facilitated an extensive exploratory quantitative analysis. Few research
projects have used a mixed-methods approach to study RHC (Ellis et al.,
2019). Transforming themes into quantitative categories enabled us to
study relationships between resilience processes and demographic and
work-related variables. Longitudinal analysis was another strength since
it allowed us to observe changes in organisational resilience processes in
relation to the evolution of problematic situations.

There were nevertheless some limitations. First, 90 % of the sample
was made up of staff from a single large university hospital, which limits
generalisability. However, no major differences were observed with the
rest of the sample. Second, compared to interviews or activity obser-
vations, addressing organisational resilience processes through closed-
ended questions did not provide much information on the precise na-
ture of the strategies that teams implemented. Future field analyses
could expand on these findings and constitute a new avenue of research;
follow-on studies will have to perform a psychometric validation of the
scales created to measure organisational resilience processes. Finally,
further investigations are needed to better understand the relationships
between organisational resilience processes, coping strategies and
health consequences. This work is in progress.

6. Conclusion

This study revealed that some of the problematic situations
encountered by healthcare workers during the COVID-19 pandemic
caused more difficulties than others, whether for managers, teams or
individuals. Certain structural problems were already present before the
crisis, such as shortages of specialised staff, understaffing in some spe-
cific sectors or heavy workloads. These were aggravated by the global
health crisis. Immediate effective responses to these situations were
difficult to find within individual institutions, let alone individual care
teams. Preventing and correcting problematic situations requires a
multi-level approach. The macro-level measures implemented by gov-
ernments and health authorities are essential to ensuring overall
healthcare system resilience. These relate to budgets, recognising the
value of the different healthcare professions, training systems, and so on,
and they comprise four elements (Clay-Williams et al., 2020; Haldane
et al., 2021). Firstly, a comprehensive approach is necessary, consid-
ering health and well-being together with social and economic aspects.
Secondly, the overall healthcare system’s capacity must be adapted to
meet communities’ needs. Thirdly, the system’s functions and resources
must be maintained so that care for chronic and acute non-COVID pa-
tients can continue as COVID patients receive treatment too. Fourthly,
macro-level measures should strive to reduce mortality and maintain
financial sustainability at the same time, while continuously learning,
monitoring and adjusting.

However, macro-level measures are insufficient. The present study
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highlighted the importance of meso- and micro-level adaptations by
institutions, teams and individual healthcare workers. Indeed, team
resilience is insufficiently considered and should be promoted (Koh
et al., 2020). Interventions aimed at supporting frontline workers must
consider the organisational, social, personal and psychological factors
influencing resilience (Pollock et al., 2020). Previous publications have
recommended organisational actions, such as stress management
training, mentoring programmes for younger colleagues and developing
a culture of open communication (Koh et al., 2020). The clear and
prompt communication of management directives and information is
needed, as is a supportive attitude from the hierarchy (e.g. empathy and
compassion, open dialogue and active listening) (Carmassi et al., 2020;
Jung et al., 2020a). Nurse managers play an essential role in inspiring
and empowering nurses, as well as building morale and a collective
commitment to safe, quality care (Markey et al., 2021). At the team
level, many authors have stressed the importance of strong relation-
ships, peer support and senior staff who lead by example and display
their optimism (Albott et al., 2020; Koh et al., 2020; Liu et al., 2020). At
the psychological level, it seems important to promote a sense of calm
and safety, self-efficacy and group efficacy, self-compassion, connect-
edness and hope (Albott et al., 2020; Hobfoll et al., 2007). Finally, at the
personal level, support from family and friends has been shown to be an
important factor in resilience (Carmassi et al., 2020).

We conclude from our study that resilient healthcare requires a
combination of top-down and bottom-up approaches. Management of
the pandemic has necessitated that many political, administrative and
financial actions be taken to support the health system. At the same
time, the commitment and creativity of healthcare workers individually,
their teams and their frontline managers have proven indispensable
when adapting processes and activities to the realities on the ground.
These proactive ‘job crafting’ attitudes and behaviours need to be rec-
ognised as critical dimensions of resilient healthcare.
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