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ABSTRACT

During the first and second waves of the pandemic, Quebec was among the Canadian provinces with
the highest COVID-19 mortality rates. Facing particularly large COVID-19 outbreaks in its facilities, an
integrated health and social services center in the province of Quebec (Canada), developed resilience
strategies. To explore these diverse responses to the crisis, we conducted a case study analysis of
a Quebec integrated health and social services center, building on a conceptualization of resilience
strategies using “configurations” of effects, strategies, and impacts. Qualitative data from 14 indepth
interviews conducted in the summer and fall of 2020 with managers and frontline practitioners were
analyzed through the lens of situations of “anticipation,” “reaction,” or “inaction.” The findings were
discussed in three results dissemination workshops, two with practitioners and one with managers, to
discern lessons they learned. Three major configurations emerged: 1) reorganization of services and
spaces to accommodate more COVID-19 patients; 2) management of contamination risks for patients
and professionals; and 3) management of personal protective equipment (PPE), supplies, and medica-
tions. Within these configurations, the responses to the crisis were strongly shaped by the 2015 health
care system reforms in Quebec and were constrained by organizational challenges that included
a centralized model of governance, a history of substantial budget cuts to longterm care facilities, and
a systematic lack of human resources.
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Introduction three contextual elements related to the 2015 reforms,

The SARS-CoV-2 virus reached Canada on January 25,
2020, and the first case in Quebec was identified on
February 28, 2020. Quebec’s mortality rates were among
the highest in Canada during the first and second waves of
COVID-19 (43.2 and 1.6 per 100,000 inhabitants,
respectively).! As of May 13, 2022, more than 8,180 people
had died in Quebec’s longterm care facilities due to
COVID-19.” Quebec’s health care system has been mas-
sively impacted by this pandemic, especially in terms of
retention of health human resources (HHR), already pre-
carious due to major labor shortages and resource defi-
ciencies in work environments.> During the pandemic,
various crisis management measures* have thus been
taken to maintain, improve, and restore the health and
wellbeing of the Quebec population—the mission of
Quebec’s health care system at large.

To better understand the effects of this pandemic on
Quebec’s health care system, it is essential to consider

aiming to improve quality of care delivered by mainly
integration of services, and that finally reshaped the
system.s’6 First, a core feature of those reforms was the
integration of social services with more traditional med-
ical sectors and the creation of “integrated health and
social services centers” (CISSS, or CIUSSS when uni-
versity affiliated), each encompassing a full range of
facilities and services for a designated geographic
region. CISSSs are responsible for all facilities and ser-
vice delivery on their territories, including longterm
care facilities (CHSLD). A second contextual element
is the centrality of hospitals within these CISSSs, such
that certain clienteles considered as nonacute care—
such as the elderly and persons with loss of autonomy
—have received significantly less attention from the
CISSSs responsible for their care. Earlier, a 2003 study
had already shown a clear imbalance between public
supply and demand for these services, with a capacity

CONTACT Morgane Gabet @ morgane.gabet@umontreal.ca @ Ecole de santé publique de I'Université de Montréal (ESPUM), 7101 Av du Parc, Montréal QC

H3N 1X9, Canada
*Same contribution to the article
© 2023 The Author(s). Published with license by Taylor & Francis Group, LLC.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited. The terms on which this article has been published allow the posting of the Accepted
Manuscript in a repository by the author(s) or with their consent.


http://orcid.org/0000-0001-5866-4406
http://orcid.org/0000-0001-9150-4789
http://orcid.org/0000-0001-9299-8266
http://orcid.org/0000-0003-1388-1145
http://orcid.org/0000-0002-9515-295X
http://orcid.org/0000-0001-7441-0633
http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/23288604.2023.2186824&domain=pdf&date_stamp=2023-03-31

2 (&) M. GABETETAL

assessed at only 85% of residents’ needs.” A third con-
textual element is the chronic lack of HHR retention in
Quebec’s health care system. CISSS Laval, with one of
the largest health territories in Quebec, has experienced
HHR turnovers for years, prompting actions such as
a sit-in in early 2018.® Shortages were particularly
acute in CHSLDs.” Thus, the COVID-19 crisis added
to an already critical situation of chronic understaffing
in Quebec’s health care system, particularly in CHSLDs.

How can a health system with such constraints be
resilient when confronted with a series of structural (e.g.,
lack of HHR retention) or contextual (e.g., epidemics)
shocks?'” Literature on resilience of health systems help
us understand the capacities of a health system faced with
shocks to absorb, adapt, and/or transform in order to
maintain and/or improve universal access to comprehen-
sive, relevant, and quality health care and services.'™""
Most studies on hospital resilience in the context of
COVID-19 have focused on organizational levels, specific
categories of services'" and/or of HHR."*"> However, few
studies analyzed this resilience on a micro/interindividual
level. The transfer of power to operational teams estab-
lished by crisis management measures, which can be seen
at first as health system resilience, ask the question of
individual responsibility toward this resilience. In our
case, we hypothesize that resilience was first and foremost
a matter of individual workers. The aim of the present
study was to provide an overview of resilience during the
first and second waves of the COVID-19 pandemic experi-
enced by a large CISSS of the Montreal metropolitan
region. Focused on CISSS Laval, one of the CISSSs most
affected by the pandemic, this study highlights resilience
strategies aimed at providing care and protecting vulner-
able clienteles during the pandemic. These experiences of
resilience'* underscore how similar integrated health and
social services may have anticipated, reacted, or not reacted
to the crisis, and the effects on organizational routines.

Materials and Methods
Study Design and Setting

This is a single case study of CISSS Laval, a Quebec inte-
grated health and social services center, and its pandemic
response, during the first and second waves of
COVID19."”” Laval is a large city that is part of the
Montreal metropolitan region. CISSS Laval is representa-
tive of urban CISSSs, serving a very large catchment area in
terms of both population and geography. Its general hos-
pital was created in 1978 and provides, with the Jewish
Rehabilitation Hospital, health services to approximately
450,000 inhabitants. It also comprises numerous longterm
care facilities, including six CHSLDs. In 2015, CISSS Laval

had 10,357 employees, of whom 24% were nurses. Its
annual budget is about $970 million CAD.

Data Collection

A purposeful sampling strategy was used to select
a diversity of participants with different roles and duties,
working in intensive care units, pharmacies, administra-
tion, public health, and infection control. A snowball strat-
egy was also used to recruit participants. Fourteen in-
depth interviews were conducted during the first
and second waves of COVID-19 (summer and fall 2020)
with physicians (n = 2), nurses (n = 3), infection control
and frontline staff (n = 6), and managers (n = 3), and
empirical saturation was reached. The interview guide was
developed based on the conceptual framework for the
larger multi-country research project on health systems
resilience (HoSPiCOVID Project).'* That research project
also featured a “lessons learned”'” process wherein key
findings were collected and discussed with study partici-
pants. We thus compiled this information for our case,'®
i.e. CISSS Laval, based on our conceptual framework,*
then discussed and validated it during three results dis-
semination workshops aimed at identifying both positive
and negative experiences. Two workshops (spring 2021)
were conducted with CISSS employees (n = 116 and
n = 87), and one with managers (n = 12).

Data Analysis Framework

For data analysis, we used the analytical framework on
health systems resilience designed for the HoSPiCOVID
project by Ridde et al.'* In it, the COVID-19 pandemic
represents a series of shocks to the system (i.e., external
and internal events). Conceptualized through config-
urations of resilience strategies, the health system’s
responses to these shocks are defined as non-linear
associations between, a) the effects, positive or negative,
caused by the pandemic; b) the strategies implemented
to deal with these effects; and c) the impacts, positive or
negative, of these strategies on organizational routines.

We focused on three configurations, and subsequent
strategies, that emerged during analysis as the topics most
discussed and that were subsequently confirmed in the
results dissemination workshops, namely, 1) reorganiza-
tion of services and spaces to accommodate more
COVID-19 patients; 2) management of contamination
risks for patients and professionals; and 3) management
of personal protective equipment (PPE), supplies, and
medications. Two other major themes, i.e., adaptation
of hospital work'” and impact of leadership styles on
resource management during the crisis,'® were addressed
in separate studies. These three configurations were



categorized as potential situations of “anticipation,”
“reaction,” and/or “inaction” toward COVID-19. More
specifically, situations were described as “anticipation”
when strategies anticipated potential effects of the pan-
demic and had impacts; as “reaction” when pandemic
effects led to the development of strategies, which in turn
had impacts; and as “inaction” when effects did not
generate strategies. Anticipation, reaction, and inaction
are primarily descriptive concepts with no performative
value judgment.

Interviews were transcribed and coded using compu-
ter-assisted qualitative data processing software
(QDAMiner). Coding was guided by the framework
analysis approach and principles, i.e., using a preset
analytical framework (presented above) and gradually
developing descriptive and explanatory accounts to
make sense of the data, both from the interviews and
from the workshops."

Results
Laval’s CISSS: Key Contextual Elements

Laval was one of the territories most affected by the
COVID-19 pandemic in Canada and ranked second in
Quebec in terms of morbidity.”® More specifically, 14%
of Laval’s CHSLD residents died between March and
May 2020, compared to 11% in Montreal. Three con-
textual elements emerged as potential explanations for
these results, namely: 1) a strict top-down, centralized
governance model; 2) large budget cuts to long-term
care facilities; and 3) systematic HHR retention issues.
These challenges were confirmed by respondents.
Despite these challenges, CISSS Laval deployed multiple
and varied responses illustrating resilience, which were
analyzed within three configurations.

Configuration 1: Reorganization of Services and
Physical Spaces to Accommodate More COVID-19
Patients

Effects

The Quebec pandemic context, with the first Ministry
order declaring a health emergency in late March 2020,
initially had the effect of stressing the need to protect
hospitals against an influx of patients, including from
CHSLDs. This idea was quickly incorporated into hos-
pitals’ preparedness efforts, resulting in a general move-
ment to protect hospitals more than other facilities.
Also, certain areas, such as social services locales in
CHSLDs, were designated as potential additional
absorption spaces. These effects generated organiza-
tional and interpersonal anxieties and instability.
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Strategies

Anticipating these effects, CISSS Laval began reorganiz-
ing services in February 2020. First, it increased the
hospital’s intensive care capacity, by reorganizing ICUs
and installing outside trailers with more ICU beds.
Intensive care home services were also developed later
on, and various non-traditional sites for intensive care
were created. Pharmacy satellites were also set up in
certain services, such as intensive care, to adapt care
delivery in a context of diminishing availability of sup-
plies. To help workers in their new roles, those new
spaces were supported by regular staff meetings and
sharing of experiences and information. A zoning strat-
egy was adopted: “red” or “hot” zones for COVID-19
infected patients, “green” for non-infected patients, and
“yellow” for non-infected patients requiring isolation.
Health workers were, at least initially, designated to
a specific type of zone. In particular, stringent infection
control measures with PPE were mandatory in red
zones.

HHR strategies were adopted to support these reor-
ganizations. Compulsory overtime was required of all
clinical and administrative staff. Staff were also rede-
ployed to departments and facilities needing more
resources. Clinical and administrative staff were paired
to facilitate adjustment and overcome traditional bar-
riers to interprofessional collaboration. As health work-
ers successively became infected themselves, some of the
zoning strategy was abandoned. Because of HHR rede-
ployments, it was sometimes impossible to maintain
separation between zones. Some improvisation
occurred; health workers were assigned mandatory
overtime, and in some services HHR coverage was
poor. To guarantee the security of spaces in peripheral
facilities (such as CHSLDs), HHR had to be deployed on
a mandatory basis, underscoring the urgency of the
situation.

Impacts

Prior to the pandemic, there were already many HHR
issues in the health care system, including inequities in
treatment between categories of workers or services and
untenable workloads. The above-mentioned reorganiza-
tions exacerbated these inequities, with potential for
differential treatment between workers in hot/red
zones and others. In those units, new teams had to be
created while ensuring their security, leading to instabil-
ities and issues of professional identity. For instance,
nurses working in youth services were transferred to
resources for the elderly, creating confusion in their
roles and practices. These instabilities may also have
caused post-traumatic stress disorder among staff
deployed to unfamiliar services without guidance. In
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positive terms, evidence of individual resilience and
social responsibility on the part of professionals
emerged from this configuration. Overall, the strategies
resulted in a heightened sense of collective responsibil-
ity. Respondents considered that these reorganization
successes resulted mainly from workers’ dedication.
The large numbers of COVID-19 infections in early
spring 2020 showed a certain efficacy of the strategies in
hospitals, where red zones were quickly designated and
protected. However, in non-hospital facilities considered
peripheral, such as CHSLDs, the strategy could be identi-
fied as a lack of anticipation. Our interviews made explicit
a trade-off to make the choice of what spaces were to be
protected. As a result, the protection of the hospital was
conceived at the expense of less strategic facilities such as
CHSLDs. This differential approach, which favored hospi-
tal-based acute care over long-term care and social services,
enabled the hospital to absorb cases, but at the expense of
patients in non-acute care facilities, at least at the beginning
of the crisis. In conceptual terms, this meant anticipation
for the hospital, and inaction, followed by reaction, for
CHSLDs. Various resilience strategies (i.e., reorganization
of services and HHR) were intertwined, revealing ways of
organizing and reacting that were embedded into organi-
zational cultural visions that pre-dated the pandemic.

Configuration 2: Management of Contamination
Risks for Patients and Professionals

Effects

The COVID-19 pandemic generated fears among HHR
about infection and security risks for patients and profes-
sionals. These fears led to the expansion of infection pre-
vention and control (IPC) services outside the hospital and
into other CISSS facilities. This crisis also exposed IPC’s
ambiguous position in the CISSS, being nominally under
the authority of the nursing department but with an
unclear status in relation to CISSS facilities outside the
hospitals. The IPC chief was, in fact, a Ministry-
appointed independent consultant with no organizational
authority over any CISSS facilities. The pandemic also
underscored the IPC teams’ inadequate human and finan-
cial resources in general, with only 20 staff: 12 at the
beginning and eight hired once the pandemic began. In
this challenging context, decisions had to be taken within
constraints imposed by the relative scarcity of resources
(IPC counseling, PPE, blood products, hospital beds, ven-
tilators, etc.) to manage contamination risks among
patients, families, and caregivers.

Strategies
Initially, strategic discussions on pandemic manage-
ment at the CISSS included IPC, but mainly in an

advisory role. A key positive change was the implemen-
tation of an autonomous onsite laboratory for SARS-
CoV-2 testing within the CISSS as of April 15, 2020,
which could perform up to 3,500 tests per day—a sig-
nificant increase over the approximately 50 tests per day
(during influenza season) experienced prior to the pan-
demic and outsourced to external laboratories. This
high capacity supported more local governance of IPC
within the CISSS and improved SARS-CoV-2 preven-
tion and control across facilities.

Numerous IPC strategies were developed in different
facilities to provide training on managing risks and secur-
ity. Prior to the pandemic, CISSS Laval IPC teams usually
conducted cursory visits of about 50 facilities annually;
during the first two waves of the pandemic, they visited
around 300 centers or services. A key strategy was the
training and deployment of up to 140 IPC “coaches,”
including some new hires. The CISSS logistics department
also played a role in infection risk-management strategy
and, like IPC, saw its role expand during the pandemic.
Supplies were rationed and special protection measures
were adopted and carried out by the logistics department.
Innovative strategies were developed, such as re-use of
N-95 masks and local production of face shields. This
department also went into the field, visiting facilities to
control supplies and use.

Impacts

The main impact of these IPC strategies was the rapid
and exceptional empowerment of the CISSS to process
its own test samples, a major factor in the pandemic
management, in general, and in mitigating infection
risks among staff, in particular. This crisis also led to
recognition of the importance of IPC teams, especially
by strategic and clinical management. The IPC teams,
faced with significant peer pressure from the medical
and paramedical professions, used diplomacy to ensure
their recommendations were implemented, especially
when clinical teams had already implemented their
own IPC.

In terms of “reaction,” resources were increased with
the recruitment of IPC coaches. There was also a lack of
anticipatory IPC strategies for peripheral facilities, which
were much more complex to define than for a hospital, due
in part to greater HHR mobility across facilities. PPE fit
tests had not been conducted prior to the pandemic, lead-
ing to delays in crisis response and equipment being non-
adapted. Moreover, IPC coaches were not always wel-
comed in the teams, sometimes seen as arriving too late
and/or introducing new norms that contradicted earlier
norms, which could inhibit the sustainability of the mea-
sures. Overall, again, “anticipation” and “reaction” over-
lapped, depending on the facilities and spaces considered.



Configuration 3: Management of PPE, Supplies, and
Medications

Effects

The pandemic caused shortages of PPE and medica-
tions in the CISSS. PPE shortages may have led to
inappropriate use or reuse of equipment, as well as
increased infection risk and heightened anxiety among
HHR. The pandemic highlighted the need for better
coordination between clinical and supply teams. In
particular, the CISSS’s highly centralized organiza-
tional structure had a significant impact on the pro-
cesses for managing supplies, and more specifically
PPE. The supply department was, in fact, poorly
coordinated with department’s needs, consisting of
a single point of service for hundreds of facilities,
and responsible for everything from snacks for youth
centers to PPE supplies, such that it was overwhelmed
during the successive COVID-19 waves. Despite the
CISSS’s strong authority (in relation to Ministry
orders) and resources (financial and human), it had
not yet properly exercised those before the pandemic.
This led to critical shortages in some peripheral facil-
ities, with insufficient medicine, PPE, and hygiene
products. More specifically, shortages of anesthetics
and respirators led to critical situations.

Strategies

Various strategies were employed to address the pres-
sure on supplies and other inventories. At a strategic
level, the Ministry set up statutory committees to facil-
itate dialogue between CEOs of integrated and non-
integrated facilities, on one hand, and between logistics
and procurement directors, on the other. While pro-
curement of material was the responsibility of each
CISSS, which could order what they needed on their
own, portions of the CISSS’s acquisitions (masks,
gowns, swabs) were put in the provincial reserve for
distribution to other facilities in need.

For pharmaceuticals, mini-pharmacies were imple-
mented within certain hospital departments, result-
ing in a decentralization of supply and inventory
management services. Some teams also turned to
community pharmacies or other private clinics to
augment their inadequate supplies. This innovative
strategy ensured supplies from outside traditional
channels. With regard to professional practices,
many adaptive strategies were also used, such as
medication exchanges, sometimes described as “phar-
maceutical improvisation.” Generally, a certain soli-
darity was seen among supply departments in the
greater Montreal area, with informal meetings to
exchange supplies when necessary and possible.
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Impacts

Specific CISSS departments reacted strongly to PPE
shortages. Meanwhile, however, the CISSS had yet to
assume fully its territorial responsibility and authority as
envisioned by the 2015 reforms, and the pandemic
exposed the difficulty of managing supplies for such
a vast health territory.

Sharing among facilities was a positive aspect, given
the competitive context wherein all facilities in the
health system had become independent “clients” of the
Ministry, a process already at play since earlier reforms
but reinforced by the 2015 reforms. Another positive
aspect was that the pressure to manage supplies at
a macro level led to a recognition of logistics depart-
ments’ creativity and inventiveness. Indeed, they suc-
ceeded to some extent in scaling up certain individual or
collective initiatives to improve supply management
and stock monitoring, through “therapeutic improvisa-
tion” or informal meetings.

The administration showed a strong capacity for “reac-
tion.” Logistics departments’ increased power resulted in
stronger coordination, as they were legitimized to pre-
scribe certain usages, such as those of masks. However,
those strategies led to the perception, by HHR and the
media, that standards for PPE use were adapted to actual
PPE inventories, rather than the other way around. Some
health care staff experienced this as a breach of trust with
managers, or even as endangerment.

Discussion

Our study is among the few in Quebec to investigate
resilience strategies adopted by an integrated health and
social services center during the COVID-19 pandemic.
Based on this case study, we have described three stra-
tegic configurations employed to respond to pandemic
effects during the first and second waves. This study
highlighted that perceptions of situations of “anticipa-
tion,” “reaction,” and “inaction” depended on the type
of facilities considered (i.e., hospital vs. long-term care
facilities), and in turn, also contributed to the differen-
tiation of spaces and populations served. The study’s
time frame may also explain certain variations between
these concepts, notably because lessons learned from
these configurations may have led to better reactions
during subsequent waves of the pandemic. In terms of
resilience, CISSS Laval appeared to have adapted and
transformed its services to the extent possible within the
constraints of its limited resources.”’ In addition to
informing on COVID-19 resilience strategies, this ana-
lysis opened the door to a more generic reflection on
Quebec’s health care system and its structures and
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processes, in a context where capacity for resilience is
shaped by past reforms.”>**

Initially, strong crisis management preparedness,
gained through similar past crisis experiences, made it
possible to mobilize existing resources and capabilities,
i.e., to anticipate.** It was also possible to capitalize to
a certain extent on their experiences of successive waves.
That this anticipation was orchestrated by the Ministry
might represent one positive aspect of a centralized
health system in facing a crisis, which has also been
noted in comparable health care systems.”> In
a strongly hierarchical work environment, another posi-
tive outcome may have been the creation of new forums
for discussion and collaboration, beyond professions or
status."" Despite these positive aspects, long-term care
facilities in Quebec were unprepared. In a strong con-
text of late action (or “inaction”) in these facilities,'®
reaction strategies mainly emerged from HHR initia-
tives responding to unmet needs. This might have been
due to a late realization on the part of the CISSS of its
responsibility toward certain clienteles in peripheral
facilities, i.e., very distant from central governance.
This highlights a lack of consideration for the organiza-
tional complexity inherent in the CISSS’s centralized
and integrated structure,”® as well as a possible culture
of differentiation in care, in which hospital care is
assigned greater value compared to other facilities. The
trade-off, established to protect one sector (acute care)
over another (long-term care facilities), might be
a consequence of the aforementioned structure and
culture, reflecting a broader societal phenomenon (i.e.,
“agisme systemique””’: lack of consideration for elder
people during the COVID-19 crisis).

In the end, this pandemic provided many lessons for
healthcare systems on new processes to be preserved,
requiring real culture change.”® In Quebec, as in France
and Brazil,"* innovative collaborations and successful
improvisations were seen.”” However, there is a need
for more transversal communication and stronger inte-
gration of certain services or processes, such as IPC. The
pandemic also highlighted significant disparities
(between facilities, services, clienteles, etc.) within the
CISSS structure, as well as possible inequalities between
CISSSs themselves, particularly in the distribution and
management of supplies and other stocks. Thus, this
pandemic seems to have revealed preexisting issues in
the health care system, as seen in other countries.>®?!
Ultimately, health care workers’ strong engagement,
whether voluntary or compulsory, seems to have
enabled the facilities to show resilience, while at the
same time putting workers’ wellbeing at risk.” Similar

studies on resilience have likewise emphasized the cen-
trality of HHR resources in organizations’ experience of
resilience in face of crisis,>?>>* more than organizational
structures or routines.”' Studies on resilience all point to
structural and contextual issues limiting the capacity for
resilience, such as the chronic issue of insufficient HHR
retention in the public system.> Without the sustained
development of a certain “power to act” for facilities and
HHR, which was in a sense provisionally allowed during
this crisis, the preexisting organizational constraints
could persist and impede the durability of positive
changes or effects brought about by the resilience acti-
vated during this pandemic.>

Limitations

This research built on a single case study of one integrated
health and social services center, which has some inherent
limitations on generalizability. Perception bias, the limited
number of respondents, and the specific time frame of the
study (first and second waves of the pandemic) might limit
the generalizability of these findings to other settings. Also,
our conceptual framework relied on a relatively mechan-
istic perception of crisis management, which may have
restricted our analysis of a dynamic phenomenon. Other
determinants, such as organizational culture or the cumu-
lative effects of earlier reforms on HHR working
conditions,'” might have added complexity to the analysis
and are not considered here. Lastly, as the pandemic con-
tinues to impact hospitals and the health and social services
system, some temporal distance will be necessary to draw
conclusions on the system’s resilience.

Conclusion

Like other studies, our analysis reinforce the hypothesis
that Quebec’s recent health reforms limited the system’s
resilience.>* By reinforcing a highly centralized govern-
ance, those reforms created a certain administrative and
institutional heaviness that may have limited configura-
tions adopted to face the crisis and led to a lack of anticipa-
tion, or even some situations of “inaction” in the system. At
various levels, the pandemic revealed preexisting inequal-
ities between facilities or services, as well as between clien-
teles, which are difficult to grasp through the concept of
resilience.” Hospital research should therefore incorporate
a broader health system perspective, considering sustain-
ability of systems beyond crisis management. As well,
leadership styles'® and work culture'” should be considered
as important variables for the sustainability of healthcare
system.
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