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Abstract

Background During the coronavirus disease 2019 (COVID-19) pandemic, inpatient nurses faced various work
stressors. Little is known about organizational interventions that can mitigate the negative consequences of
pandemic-related stressors.

Objective The aim was to provide a synopsis of the literature concerning the types and outcomes of organizational
interventions performed during the COVID-19 pandemic that directly (re)organized the work structures of inpatient
nurses to address pandemic-related work stressors or to increase nurses'ability to cope.

Methods Within this preregistered systematic literature review, we searched four databases (PubMed, PsycINFO,
PsycARTICLES, CINAHL) and two preprint databases (MedRxiv, PsyArXiv) for interventional studies of organizational
interventions published between 01/2020 and 03/2023 (k=990 records). We included 12 primary studies after title-
abstract and full-text screening. A synthesis of results without meta-analysis was conducted. Risk of bias was assessed
with the Cochrane risk-of-bias tool for randomized trials — version 2 (RoB-2) and Risk Of Bias In Non-randomized
Studies - of Interventions (ROBINS-I) tool.

Results All interventions were implemented in hospitals. The reasons given for implementation included pandemic-
related work stressors such as a high workload, understaffing, and a lack of medical resources. To respond to the
various work stressors, half of the studies took a multilevel approach combining organizational and person-oriented
interventions (k=6). Most studies (k=8) took a secondary prevention approach, focusing on the organization of rest
breaks (k=5). With respect to outcomes, the studies examined nurse-related stress and resilience, turnover intention,
job satisfaction, and other factors. Risk-of-bias analyses revealed that conclusions about the effectiveness of the
interventions are limited due to confounding factors and self-selection.

Conclusions The identified interventions provide a basis for future research to draw conclusions on the effectiveness
of organizational interventions during pandemics. The promotion of adequate work breaks could be useful if the work
stressors associated with strain and negative consequences cannot be changed directly. However, the same stressors
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(e.g., high workload) can hinder nurses from participating in offered interventions. This emphasizes the importance of

directly addressing inpatient nurses work stressors.

Registration Prospero-ID CRD42023364807 (March 2023).

Keywords COVID-19 pandemic, Hospital, Inpatient care, Inpatient nurse, Nursing homes, Organizational workplace

intervention, Systematic review, Work organization

Background

The coronavirus disease 2019 (COVID-19) pandemic
has demonstrated the incremental systemic importance
of nurses and the effectiveness of the healthcare system
for society. Moreover, nurses’ working conditions and
the professional challenges faced by nurses in deliver-
ing high-quality patient care—often with constrained
resources and frequent ethical dilemmas—are sources
of high levels of work stress [1]. Working conditions that
reduce work stress and allow nursing staff to remain
healthy in times of crisis is particularly important to
ensure high-quality health care.

The COVID-19 pandemic exacerbated the already sub-
optimal working conditions in inpatient care settings;
among all health care workers, nurses suffered the most
from pandemic-related work stressors [2]. Specifically,
nurses working with COVID-19 inpatients experienced
direct consequences of the pandemic: high infection risks
(two times greater than that of non-essential workers in
Germany [3]; and almost four times greater than that of
the general community in the UK and USA; [4]), the suf-
fering of patients and patient caregivers, and death and
isolation [2]. Additionally, inpatient nurses faced changes
in their working conditions, such as staff shortages, high
workloads, long work shifts, a lack of breaks and per-
sonal protective equipment (PPE), and social stigma [5,
6]. However, little is known about which organizational
measures can prevent such stressors or at least mitigate
their negative effects.

The need for action arises when the consequences of
the aforementioned work stressors for nurses, patients,
and inpatient facilities (that is, hospitals or nursing
homes) during the pandemic are considered. Several
meta-analyses revealed that high levels of pandemic-
related work stress are related to a greater risk of physi-
cal strain (e.g., skin irritation from continuously wearing
PPE), mental strain (e.g., depression, anxiety, emotional
exhaustion) and negative organizational outcomes (e.g.,
patient safety and high turnover risks) [5, 7-10].

To prevent such negative consequences, organizations
(hospitals, nursing homes, etc.) adopted early interven-
tions focusing predominantly on relieving individual
stress-related symptoms [11]. Individual-level interven-
tions, as part of the person-oriented approach, aim to
influence employee behavior, coping strategies, and strain
reactions (e.g., fatigue) in response to work stressors.

Systematic reviews have shown that such interventions
improved nurses’ resilience and ability to cope with work
stressors during the COVID-19 pandemic [12, 13]. How-
ever, Muller et al. [11] noted that there is a mismatch
between ‘organizational sources of psychological distress,
such as workload and lack of PPE, and how healthcare
systems are attempting to relieve distress at an indi-
vidual level’ (p. 8). Therefore, there is a strong need for
a human-centered work design that ensures nurses’ well-
being. This can be achieved by interventions that take a
job-oriented approach that aims to modify work stress-
ors themselves. Interventions based on the job-oriented
approach aim to permanently change working conditions
to address sources of adverse effects or provide resources
to reduce these effects [14, 15].

Focusing on the job-oriented approach and thus
directly influencing the work design of inpatient settings
has stronger sustainable effects on employee health than
individual-level interventions considering the person-
oriented approach [16]. Furthermore, the job-oriented
approach is important for primary and secondary pre-
vention. A review of earlier pandemics and epidemics
supported the belief of Muller et al. [11]. Kisely et al. [17]
who identified organizational factors such as transpar-
ent and supportive communication, rest breaks, personal
health protection, and practical support as important
components of primary prevention interventions. The
job-oriented approach is also relevant in the context of
secondary prevention interventions: by directly chang-
ing working conditions (for example, by providing work
breaks), inpatient nurses can be supported in coping
with stressful working conditions that cannot be changed
directly (e.g., a high COVID-19 patient load). In conclu-
sion, interventions that take a job-oriented approach
could either modify adverse work stressors themselves
(primary prevention) or change working conditions to
provide buffering resources or reduce adverse short-term
strain outcomes (secondary prevention).

To address the work stressors and strain that arose
throughout the COVID-19 pandemic through interven-
tions that take a job-oriented approach, it is important to
consider the complexity of the sociotechnical work sys-
tem of inpatient nurses [18]. The Systems Engineering
Initiative for Patient Safety 2.0 (SEIPS 2.0; [19]) model
considers the work system of inpatient nurses during
the COVID-19 pandemic [20]. This is due to its explicit
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inclusion of the external environment; its ability to distin-
guish patient, professional, and organizational outcomes;
and its recent wide use in nursing systems research.

The SEIPS 2.0 model [19] proposes that work stress-
ors comprise six interacting components: persons, tasks,
tools and technologies, organization, and the internal
and external environment. In light of the objective of
this review, the organization and the external environ-
ment components are briefly explained in the following
paragraphs.

The organization component includes all external struc-
tures and can also refer to the physical environment,
time, resources, and activities. Consequently, the orga-
nization of activities includes the task component of the
work system. Similarly, resources are related to tools and
technologies, and the physical environment is related to
the internal environment. Additionally, social organiza-
tion is seen as part of the organization component. The
organization component was particularly important in
this review, as it is related to the work system by means of
work organization (i.e., searching for interventions that
reorganize the external structures of nurses) [19].

The external environment of the work system repre-
sents macrolevel factors outside an organization, such
as ecological, societal, and policy factors. During the
COVID-19 pandemic, external factors included, for
example, high infection rates associated with higher hos-
pitalization rates or political regulations regarding infec-
tion control and infection prevention that influenced
inpatient nurses’ work behavior [6].

By taking a job-oriented approach, in the present
review, we searched for and analyzed interventions that
were implemented at an organizational level and car-
ried out during the COVID-19 pandemic. Organizational
interventions were defined as prospectively planned
interventions that directly shaped the work content and/
or work context in a ‘top-down’ manner. This included
the (re)design of work system components outside the
individual person, such as work activities (e.g., quantity
of work tasks), work resources (e.g., technologies, human
resources), the physical work environment (e.g., lighting,
unit organization), and temporal (e.g., work schedules) or
social (e.g., mentorships) aspects, according to the SEIPS
2.0 categories for work organization.

To date, only the review by Nicolakakis et al. [21] has
explicitly addressed the effectiveness of organizational
interventions published up to 2021. However, they con-
sidered organizational interventions during pandemics
or epidemics in general while limiting their search for
studies reporting mental no studies on comparable inter-
ventions seven studies, with all studies (k=5 [22-26]),
referring to the COVID-19 pandemic being observa-
tional. Within these five studies, the interventions ranged
from interventions involving leadership training and the
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provision of peer support and rest breaks to simulation-
based interventions. Interventions that changed multiple
work aspects, offered psychological support (from peers
or nurse leaders) or integrated participatory elements to
tailor the intervention to nurses’ needs were identified
as helpful in reducing nurses’ work stress and improv-
ing their mental health. Owing to poor study quality,
the authors expressed low confidence in their effective-
ness and the need for better-designed studies with good
implementation strategies. A common problem of the
five identified studies was the failure to address the core
issue of nurses’ stress or methodological issues [21].

In this systematic review, we updated the findings of
Nicolakakis et al. [21] without restricting our search to
specific outcomes and focusing on studies with an inter-
ventional design. Therefore, we expanded our knowl-
edge of evidence-based interventions that aim to directly
change workplace aspects that can cause strain or hinder
(for example, high workloads) or support (for example,
adequate rest breaks) inpatient nurses’ ability to cope
with high job demands. Therefore, our core research
question, which followed the PICOS framework, was as
follows:

Which organizational interventions (I) during the
COVID-19 pandemic addressed pandemic-associ-
ated work stressors among inpatient nurses (P) in
interventional studies (S), and what were the out-
comes of these interventions (O) compared with
those of no or other interventions (C)?

Following the general research question, further ques-
tions were derived from the findings and theoretical argu-
ments presented above. Therefore, the considerations by
Nielsen and Noblet [27] regarding the question ‘what
works for whom? and the Template for Intervention
Description and Replication (TIDieR) checklist [28] were
considered.

(1) What pandemic-associated work stressors were
addressed by intervention studies during the
COVID-19 pandemic?

(2) Which organizational level interventions
implemented what materials/procedures in what way
to address work stressors of inpatient nurses during
the COVID-19 pandemic?

(3)Did the included studies modify the adverse work
stressors themselves (primary prevention) or
change work aspects to buffer the negative effects
(secondary prevention)?

(4) Which types of components of the work system
(activities, resources, physical environment, temporal
or social aspects) were modified, and how often were
they modified?
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(5) Were the organizational interventions combined
with other (e.g., person-oriented) interventions?

(6) What patient, professional and/or organizational
outcomes of the organizational interventions
implemented to address the COVID-19 pandemic-
associated work stressors of inpatient nurses were
reported by the included studies?

(7) What hindrances or promoting factors were
discussed in the included intervention studies?

Question 1 considered the circumstances and the ratio-
nale for why the intervention was implemented. Ques-
tions 2, 3, 4 and 5 aimed to describe the interventions
in more detail. Questions 6 and 7 provided information
on the outcome and ‘how well and why’ an intervention
worked or did not work.

Methods

The review protocol was preregistered in the Interna-
tional Prospective Register of Systematic Reviews (PROS-
PERO 2023 CRD42023364807).

Eligibility criteria

Title-abstract and full-text screening was conducted
according to predefined eligibility criteria, which were
developed according to the PICOS framework. The
PICOS criteria, together with additional considerations
not included in the PICOS framework, such as further
definitions of the context, included publication types

Table 1 Inclusion and exclusion criteria
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(randomized controlled trials (RCTs), quasiexperimen-
tal studies with at least one pretest and one posttest) or
database filters used to specify the language and the pub-
lication date, are summarized in Table 1.

Information sources and search strategy

Six databases including nursing and psychology litera-
ture were searched: PubMed, PsycINFO, PsycARTICLES,
CINAHL, MedRxiv, and PsyArXiv. The latter two pre-
print databases were included to identify the most recent
studies published during the COVID-19 pandemic. The
search strategy consisted of keywords related to the pop-
ulation (e.g., assistants and registered nurses working in
acute care hospitals or nursing homes), the pandemic
context (e.g., COVID-19, SARS-CoV-2), the organiza-
tional intervention (e.g., intervention, training, work
design) and the study design (e.g., RCT, quasiexperi-
ment). Keywords related to outcomes were not specified
because the review focused primarily on interventions
delivered to manage a broad range of work stressors dur-
ing the COVID-19 pandemic. The search was restricted
to studies published in English and German, was per-
formed on 13.03.2023 and covered all available studies
published since 01.01.2020 (for the full search strategy,
see Supplementary 3: Tables S1 and S2).

Study selection process
A checklist with definitions of each PICOS element was
prepared in advance and completed by two reviewers

Study Inclusion criteria

characteristics

Exclusion criteria

Population
hospitals, nursing homes)

Intervention
ic-associated challenges in inpatient care

and that shape the way nurses'work is organized, designed and managed
from a ‘top-down' perspective (e.g., redesign of work tasks, activities, rela-

tionships, and responsibilities)

Comparison compared to baseline or to no/other intervention

Context at the organizational level of the workplace during the COVID-19 pandemic

Outcome

Study design experimental/interventional studies:
a. randomized controlled trial (RCT)
b. quasiexperimental studies with at least one pre- and one posttest (e.g.,
controlled before and after studies with or without control group, inter-
rupted time series, etc))

Publication publication time: between 01.01.2020 and 13.03.2023.

details languages: German or English-language

primary studies published:
a.in journal (peer reviewed)
b. preregistration database

nurses (assistants and registered nurses) working in inpatient care (e.g.,

organizational-interventions that were implemented to deal with pandem-

a. nurses working in settings other than inpatient
care settings

b. interventions targeted at other healthcare workers
a. no intervention

b. interventions not dealing with pandemic-associ-
ated challenges in inpatient care

c.interventions only at the individual level (training,
awareness raising/educational interventions)

no comparison

a. outside the workplace

b. outside of organizational level

c. not related to the COVID-19 pandemic

none

a. observational studies (e.g., case—control, cohort,
cross-sectional, case-series)

b. qualitative study designs (e.g., case studies)

c. ecological studies

d. proportional mortality ratio

e. historically controlled studies

a. meta-analyses, reviews, editorials, letters to the
editor, study protocols, commentaries
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following a prespecified check sequence (see Supplemen-
tary 3: Figure S1 and Table S3). One reviewer screened
and selected a total of 990 studies identified on the
basis of their titles and abstracts. Together with a sec-
ond reviewer, an independent decision on the inclusion
or exclusion of a random set of 100 of the 990 identified
publications was made to pilot the checklist and cal-
culate interrater agreement. The program Rayyan [29]
was used as a collaboration tool. The reviewers catego-
rized title and abstracts for full-text screening as follows:
‘include; ‘maybe’ or ‘exclude! The interrater agreement
was ‘moderate’ (x=0.55; 30). After discussing changes
to the checklist, we reran the procedure with a new set
of 100 random title and abstracts (only using ‘include’
and ‘exclude’ categories), resulting in ‘fair’ agreement
(x=0.34; 30). The reason for the lower agreement may be
that the reviewers conducted their screenings at different
time points and had an additional work group meeting
between those time points. Following this conventional
double screening, the project team agreed on studies
for further selection. After title-abstract screening, 141
full texts were screened by one reviewer, supplemented
by spot checks performed by a second reviewer for 20%
of the abstracts or full texts. In cases of disagreement,
the entire research team was consulted for a final deci-
sion. After the study selection process, 12 studies were
included in the review.

Data extraction

Extraction tables were developed during the data extrac-
tion process and were spot-checked by a second reviewer.
The custom-made data extraction form included an
intervention description developed via the TIDieR check-
list [28] and can be found in Supplementary 3: Table S4.

Study risk of bias assessment

For the risk of bias assessment, we selected different
validated tools depending on the study design, as recom-
mended by Seidler et al. [31]. As recommended in the
Cochrane Handbook for systematic reviews of interven-
tions [32], we applied the Cochrane risk-of-bias tool for
randomized trials — version 2 (RoB-2) tool [33] for ran-
domized studies and the Risk Of Bias In Non-random-
ized Studies - of Interventions (ROBINS-I) tool [34] for
nonrandomized studies. The risk of bias assessment con-
sidered confounding, randomization/selection of par-
ticipants, classification of interventions, deviations from
the intended intervention, missing outcome data, mea-
surement of outcomes and selection of reported results.
A risk of bias assessment was conducted for each study
outcome and spot checked by a second reviewer (see
Supplementary 3: Tables S5 and S6). Conflicts were dis-
cussed between the two reviewers. If no consensus could
be reached, the whole project team discussed the issue.

Page 5 of 18

Effect measures

We did not conduct quantitative effect size synthesis.
Whether an effect measure was reported or not was
noted in the data extraction form. In the presentation of
the results, only the significance and direction of rela-
tionships were tabulated (see Supplementary 3: Table S4).

Evidence synthesis methods

We performed a synthesis without meta-analysis of the
results and considered the risk of bias to answer the guid-
ing questions (e.g., outcome, significance, and study qual-
ity; see Supplementary 3: Tables S8 and S9). The body of
evidence for single outcomes (e.g., with the Grading of
Recommendations, Assessment, Development and Eval-
uation (GRADE) approach, [35]) was not rated, as there
were no studies on comparable interventions with the
same outcome measure.

Since the comparability among the included interven-
tions was limited, no quantitative synthesis was per-
formed. Therefore, no meta-analysis of effect sizes was
conducted, and no reporting bias was calculated.

Results
Study selection
The search yielded 990 records after the automatic
elimination of duplicates. After screening the titles and
abstracts of these records with the help of a prespecified
check sequence of the selection criteria (see Supplemen-
tary 3: Figure S1 and Table S3), 158 records remained for
full-text screening. By means of title-abstract screening,
15 records were pending study results. To ensure that of
these 15 records, no more recent publications had been
neglected, we performed additional manual searches in
Google and Google Scholar on the basis of the informa-
tion given by the title-abstract screening. Two full texts
were found and retrieved for full-text screening but ulti-
mately did not meet the inclusion criteria. The eligibility
of a total of 141 retrieved full texts was assessed, resulting
in 12 intervention studies (all published in peer-reviewed
journals) that met the inclusion criteria. Even though the
search included records from preprint databases, none of
the records identified were included in the final sample.
There were studies that did not meet all of the inclusion
criteria. First, the inclusion criteria for the inpatient nurse
population, i.e., assistants and registered nurses working
in acute care hospitals or nursing homes, were very strict.
Some studies included patients, residents, or their care-
givers as the primary target group with only the goal of
improving the quality of care (e.g., [36—39]). These stud-
ies changed the work of nurses, for example, by activating
a task force in the event of nursing home resident deaths
[36]. However, these studies were excluded because the
benefits or harms of the interventions for nurses were
neither measured nor discussed. Other studies regarded
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healthcare workers as a whole group and did not distin-
guish their results between nurses and other staff (e.g.,
[40-44]). These studies were excluded, as no reliable
nurse-specific statements could be derived regarding the
intervention effects.

Figure 1 shows the study selection process according
to the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) flow chart.

Study characteristics

The study characteristics are presented in Table 2. All the
included intervention studies were carried out in hospi-
tals, four of which were specialized COVID-19 hospitals.
The studies included samples from different units: inten-
sive care units (k=4; [46—49]), emergency departments
(k=2; [50, 51]) or the entire hospital (k=5; [26, 52—55]).
In one study, the hospital unit was not reported [56]. The
mean sample size of the nurses was approximately 138
(range: 30 to 363).

Organizational interventions were conducted in eight
different countries: the USA (k=4), Taiwan (k=2), and
Canada, China, Italy, the Netherlands, Pakistan, and Tur-
key (k=1 for each).

The first reported interventions were carried out in
February 2020 (k=3). Some studies (k=5) indicated that
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the intervention was implemented during a COVID-
19 surge. The median intervention interval was three
months, with the longest intervention interval lasting up
to one year (i.e., a learning curriculum was evaluated that
included the implementation of new or changed work
tasks for nurses). The shortest intervention interval was
one 15-minute break (healing touch session) during a
12-hour shift.

Seven studies implemented more than one single
intervention. The highest number of interventions was
implemented in a study of ‘holistic sleep improvement
strategies, with 13 interventions [55]. Half of the included
studies (k=6) included multilevel interventions that com-
bined a person-oriented approach and a job-oriented
approach.

All included studies examined nurse-related outcomes
and used at least one subjective outcome assessment.
Only one study [49] considered patient (e.g., discharge
rate to non-intensive-care units) and hospital outcomes
(e.g., patient costs) in addition to nurse-related outcomes
(turnover intention).

Risk of bias assessment
We assessed the risk of bias to estimate whether an
intervention effect in a study was due to an effective

[ Identification of studies via (preprint-)databases ]
—
Records identified (k = 1063):
5 Databases
£ | |-PubMed (k =642)
8 | |- cINAHL Complete (k= 270) il f""’I"c‘:g::ya’;n'“d‘mi
S | |- Psycinfo/Atticles (k = 40) “:f '73
8 | [Preprint Databases =)
= | |- PsyAndiv (k= 73)
- MedRuxiv (k = 37)
= |
Title-Abstracts screened (k = 990)
- Databases (k = 880) > (Ff(e:g':;) sxciuded
- Preprint databases (k = 110)
Full-texts sought for retrieval Manual search of
(k=158)  |Full-texts not available publications of records
= - Databases (k= 157) (k=24) with pending study results
£ - Preprint databases (k= 1) (k=15)
: ]
3
Reports excluded (k= 131)
Reports assessed for eligibility -not English or German language (k = 0) Full-texts assessed for
£ > : =
(k=141) -no primary study (k = 0) eligibility (k = 2)
-wrong population (k = 48)
- No pandemic-related challenge adressed (k= 8)
- No Intervention (k=2)
- No organizational level intervention (k= 51)
- Wrong study design (k= 17)
- Pending study results (k=5)
|
A
H
3 Studies included in data extraction
7 (k=12)
—/

Fig. 1 PRISMA flow-diagram [45]
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Table 2 Study information, statistically significant and nonsignificant outcomes and overall risk of bias assessment
Interven-  Country Study Study design Time frame, Statistical signifi- Statistically  Overall
tion (brief population frequency/duration,  cance and direction of  nonsig- risk of
name) intervention & pre- outcomes nificant bias as-
vention type outcomes sessment
Integrated  Taiwan Emergency Cluster-random- - conducted in 2020 12 Over group and time: Attitudes some?
workplace nurses of ized, pre- and sessions of at least Th 1 goal commitment toward ag-
violence COVID-19 hos-  posttest, con- - frequency/duration (p <.001) gression in
manage- pital (90.7% trolled trial using ~ not reported 1 occupational coping Emergency
ment inter- female) parallel-groups - multilevel intervention  self-efficacy (p <.001) Department
vention IGn=39 - prevention secondary 1 confidence in managing
(organi- CGn=36 violence (p < .001)
zational (standard 1 attitudes toward ag-
component 1-hour in- gressive behavior and
included service class explanation of violence
regular team only) (p <.001)
debriefings
and feed-
back, Chang
etal, [50])
Profes- Canada Critical care Quasiexperimental - over the course of a Group differences at Group differ-  serious®
sional de- unit nurses nonequivalent one year period; 324-hr  (T3) controlled by (T0) ence at (T3)
velopment (89.5% fe- control group de-  self-paced, critical care  measurements: inintent to
interven- male); both sign with multiple ~ certificate program 1 intent to stay in the unit  stay in the
tion simu- groups from  points of measure- with Online Theory in IG compared to CG organization
lation different ment pre-post Component: 315 h (p=.02)
(new or hospitals (6 courses) and Simula- 1 intent to stay in the
changed IGn=182 tions intervention: 39 h  profession in IG compared
work CGn=181 - ICU preceptored clini- to CG (p <.001)
activities in overall cal practicum overten  mediator analysis for
practicum, dropout rate 12 h-shifts (120 h) perceived organizational
Goldswor- 61.99% - multilevel intervention support
thy et al, - secondary prevention 1 direct effect: professional
[46]) development intervention
predicted higher intent
to stay in the profession
(p < .05)
1 indirect effect: perceived
organizational support
mediated the relationship
between professional de-
velopment and the intent
to stay in the profession
(p<.05)
Aroma- Taiwan Nursing staff ~ Pre-posttest - for 4 weeks (during Objective measurements:  Physical stress ~ serious®
therapy on (100% female) design the second COVID-19  statistically significant indicators
ward (Hung from different outbreak from April = change in physical stress  over all
etal, [53]) inpatient units June 2021) exposure to  indicators only for sub- participants

(convenience
sample)
IGn=30
13.33% drop-
out rate

aroma diffused scent
on ward twice every
weekday (Friday-Mon-
day) at 8:00-12:00 a.m.
and 16:00-20:00 p.m.

- job-oriented approach
- secondary prevention

groups, e.g.:
1 ICU nurses’ physical
indicators for a higher
level of stress (activities

of parasympathetic and
sympathetic nervous
system) after the interven-
tion compared to before
(p<.05)

Subjective measurements
| nurse stress: Work con-
cerns (p =.029)

| overall burnout score
(=degree of fatigue;
p=.017)

(heart rate
variability)
nurse stress
questionnaire
overall
burnout score:
client-related
burnout
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Table 2 (continued)
Interven-  Country Study Study design Time frame, Statistical signifi- Statistically  Overall
tion (brief population frequency/duration,  cance and direction of  nonsig- risk of
name) intervention & pre- outcomes nificant bias as-
vention type outcomes sessment
Instrumen-  Pakistan COVID-19 Pre-posttest - started July 2020 | instrumental support moderate®
tal support frontline design - provision of resources  decreases the undesirable
and coach- nurses of 107 was followed by a effect of emotional labor
ing leader- government 3-month interval on job stress (p <.001)
ship (Kumar hospitals - job-oriented approach | coaching leadership
&Jin, [47]) (41.7% female) - primary and second-  decreases the undesir-
working ary prevention able effect of job stress
12 h shifts on emotional exhaustion
(convenience (p <.001)
sample)
IGn=319
Triggered  USA ICU nursesat  Pre-posttest - for 6 weeks (dur- Primary nurse outcomes: ~ Primary nurse  moderate®
palliative one hospital ~ design ing the height of the | nurse turnover intention  outcome: pre-
medicine nurses: second wave of the due to moral distress post differ-
consults in IGn=48 COVID-19 pandemic),  (p =.006) ence in moral
the medical 20% dropout continuous checks if secondary patient distress
intensive rate patients met the criteria outcomes: second-
care unit patients: for triggered palliative | rate of documented ary patient
(Piscitello et IGn=50 medicine consults; alternate decision makers  outcomes:
al,, [49]) CGn=57 consults must be seen  (p <.001) overall costs
within 24 h of ICU | discharge rate to facility  per patient in
admission; criteria for or hospice (p <.001) the interven-
family visits must be | time to transition to tion group
met by day 3 of admis-  ‘do not resuscitate’status ~ compared
sion and evaluated (p=.029) to CG; rate
every 5-7 days | days from ICU admis- of do not
- job-oriented approach sion to palliative consult resuscitate
- primary prevention (p <.001) code status in
| patient costs for the IG vs. CG;
specific subgroups lower  no decrease
than in control group in the median
(e.g., p=.003 for patients  ICU length of
with do not resuscitate stay
orders)
Proactive l[taly Frontline Mixed methods - proactive planning Compared to baseline Single facets  serious®
organi- COVID-19 one group pre- started after ‘patient | job-related stress of job-related
zational nurses (75.5%  posttest design zero'was identified with  (p <.001) stress, satisfac-
approach female) from COVID-191in Italy 1 job satisfaction (p < .001) tion, and
(nurse a CoVID-19 -3months of interven- 1 quality of life (p =.003)  quality of life
environ- hospital tion from March 2020
ment, nurse (convenience to Mai 2020 (exponen-
staffing, sample) tial increase in COVID-
workload, IGn=350 19 cases and lockdown
competence 8% dropout in March)
and learning - multilevel intervention
motivation, - primary and second-
par- ary prevention
ticipation,
autonomy,
process-
focused
unit-level
intervention,
healthcare
surveillance,
Zaghini et

al, [26])
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Table 2 (continued)
Interven-  Country Study Study design Time frame, Statistical signifi- Statistically  Overall
tion (brief population frequency/duration,  cance and direction of  nonsig- risk of
name) intervention & pre- outcomes nificant bias as-
vention type outcomes sessment

Holistic China Frontline One group pre- - conducted in February 1 Overall Sleep Quality Sleep qual- serious®
sleep im- (Wuhan) COVID-19 posttest design 2020 Index compared to base- ity facets
provement nurses (96.2% - the implemented line (p =.004) compared to
strategies female) from strategies were prac- sleep quality facets com-  baseline:
(scientific a COVID-19 ticed for 4 weeks pared to baseline: sleep latency,
human re- hospital - multilevel intervention 1 subjective sleep quality  sleep dura-
source man- (convenience - primary and second- (p=.016) tion, sleep
agement, sample) ary prevention 1 sleep efficiency medication,
comfort- IGn=52 (p=.015) daytime
able sleep | sleep disturbances dysfunction
environ- (p =.007)
ment, self-
relaxation/-
adjustment,
humanistic
care, Y.
Zhang et al,
[55))
Studies on rest break organization
Motiva- Turkey Emergency Randomized-con- - overaduration of 21 Over group and time: some®
tional nurses from trolled experimen-  days (July August 2021), 1 job satisfaction (p < .05)
Messages two designat-  tal study nurses received three 1 communication skills
Sent to ed pandemic motivational messages  (p <.05)
Emergency hospitals per day and would take | lower compassion
Nurses (53.5% female) 5-10 min breaks to fatigue (p < .05)
(short break working only check their phones
triggered by day shifts - multilevel intervention
messages, IGn=33 - secondary prevention
Goktas et al., CGn=32(no
[51]) intervention)

7.6% dropout

rate
Resilience  USA Emergency Mixed-method - conducted in 2021 1 self-reported resilience  Perceived critical®
bundle for nurses (89.6%  pre-posttest - 15 weeks with an (T1) compared to baseline  stress score
emergency female) of design implemented daily (p=.003) self-reported
nurses level | trauma practiced resilience resilience (T2)
('seren- center with bundle compared to
ity room, >30% of - multilevel intervention baseline
structured COVID-19 - secondary prevention
debriefing, patients
relax- IGn=47
ation and loss-to-follow
mindfulness, rate of 51.06%
Haugland et

al, [52))
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Table 2 (continued)
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Interven-  Country Study Study design Time frame, Statistical signifi- Statistically  Overall
tion (brief population frequency/duration,  cance and direction of  nonsig- risk of
name) intervention & pre- outcomes nificant bias as-
vention type outcomes sessment
Healing USA Inpatient Mixed-method - conducted in February Subjective measurements (T1and T2) high?
Touch in- nurses (93% cluster random- 2020 | stress symptoms post heart rate,
tervention female) of ized controlled trial - during 12-hr day work  treatment (T1; p <.001) systolic blood
during addi- various units  with matched pairs  shift within a 15 min and follow-up (T2; p = pressure
tional breaks (acute care, randomization work break (4-7 min .014) compared to control  (T1) respira-
(Rosamond critical care, Healing Touch session)  group tory rate
etal, [54]) perioperative - job-oriented approach objective measurements
care, inpatient - secondary prevention | respiratory rate at
dialysis care) follow-up (T2; p < .001)
from different compared to the control
hospitals group
IGn=75
CGn=75
(deep breath-
ing group)
Use of USA registered Pre-posttest - since November 2020  Use of serenity lounge: no sign. high- ~ critical®
‘serenity nurses (84.6%  design (evaluation is ongoing) | less feelings of er reduction
lounges’ female) across - daily access to serenity emotional exhaustion, in emotional
(Pagador et 10 inpatient lounges over 7 months  burnout, frustration, being exhaustion,
al,, [56]) units of one (included a spike in the  worn out, stress, anxiety burnout,
medical center number of admitted (p <.001) compared to frustration,
IGn=67 COVID-19 patients be-  before use being worn
22.39% tween December 2020  duration of massage chair  out, stress,
dropout and February 2021) use: after >20 min
- job-oriented approach | for 10-20 min than of use
- secondary prevention <10 min: higher reduc-
tion in feeling worn
out (p = .03), emotional
exhaustion (p =.04), and
anxiety (p = .01) compared
to before for <20 min
than <10 min: higher re-
duction in anxiety (p = .03)
compared to before
Virtual Nether-lands  ICU nurses Pre-posttest - over a duration of | less perceived stress serious?
reality re- (85% female)  design 3 months (May-June (p < .005) immediately
laxation working with 2020, during the first after the intervention
(Nijland et COVID-19 COVID-19 wave) 24 h compared to before
al, [48]) patients at access to a separate
one hospital room during work shifts
IGn=86 on COVID-19 wards;
23.26% drop- with recommended
out rate time of use of at least

10 min
- job-oriented approach
- secondary prevention

Note. IG=intervention group, CG=control group; 1 =increased, | =decreased; the p value indicates a statistically significant difference (e.g., between the IGand CG/
before and after the intervention). In line with the APA 7th Edition guidelines, the exact p value is depicted (if given by the included study), unless p was <0.001; T
refers to the time point of measurement (TO=baseline before intervention, T1=next measurement, etc.)

2 risk of bias (RoB-2, 33)=low / some / high concerns

B risk of bias (ROBINS-I, 34)=low / moderate / serious / critical

intervention or other (confounding) factors. The overall
result of each study assessment are shown in Table 2 (for

full report see Supplementary 3: Tables S5 and S6).
The most common methodological problems

increased the risk of bias were, for example, convenience

sampling (k=12), the lack of a study protocol or prereg-
istration (k=9), confounding due to the lack of a control

group (k=7), unclear hypotheses (k=6), no assessment

that

of intervention adherence or implementation success
(k=3), and a high dropout rate (k=3). Furthermore,
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in many studies, confounding variables, such as a high
workload during the pandemic (k=6), could have had
an unmeasured and uncontrolled influence on the use of
the intervention, the completion of surveys, adherence,
and dropout and thereby on the measured effect of the
intervention.

In general, according to the ROBINS-I tool (k=9), two
studies were rated as critical, five studies were rated as
having a serious risk of bias, and two studies were rated
as having a moderate risk of bias. No study was rated as
having a low risk of bias. The results of the RoB-2 tool
(k=3) revealed one study with a high risk of bias and two
studies with some risk of bias (see Table 2).

Synthesis of results

In view of the seven research questions, a synthesis with-
out meta-analysis of the results was performed. A short
overview is provided in Table 2. For a detailed descrip-
tion according to the TIDieR checklist [28], see Supple-
mentary 3: Tables S4, S7, S8 and S9.

Circumstances and rationale: ‘Why?’ (Research Question 1;
RQ1)

Notably, in no study were working conditions assessed
before the intervention was implemented. Almost all
(k=11) of the included studies used literature reviews
that supported the rationale for the intervention. Only
one study mentioned unit-specific problems as the ratio-
nale for (and a hindrance to) the intervention [52].

RQ 1: The most frequently given rationale for the inter-
vention was the high workload of nurses (k=5; [26, 49,
51, 53, 55]). Other reported work stressors were insuffi-
cient staffing/a low nurse-to-patient ratio (k=3; [26, 46,
52]) and limited medical resources (k=2; [51, 53]). The
work stressors addressed were allocated across the five
components of the work system (activities, resources, the
physical environment, and temporal or social aspects).
Studies have identified the need for action with respect to
all components of the work system.

For some studies (k=3; [48, 54, 56]), the intervention
rationale was not based on work stressors but rather on
strain experienced by nurses or negative consequences
for hospitals and patients. This reflects the secondary
preventive approach to create structures to buffer pan-
demic-associated work strain or adverse consequences
(see RQ 3).

A full description of the rationale for each study can be
found in Supplementary 3: Table S7.

Intervention description: ‘What was provided by whom in
what way?’ (RQs 2-5)

RQ 2: In general, the studies applied very different inter-
ventions in terms of their rationales, measures, and out-
comes. The organizational interventions directly (re)
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designed work aspects in a ‘top down’ manner for all five
components of the work system.

RQ 3: The prevention approach could be derived from
the work stressors extracted for RQ 1 and whether these
work stressors were modified directly (primary preven-
tion) or other aspects of the work were changed to buffer
negative effects (secondary prevention).

A frequent approach among secondary prevention
interventions (k=8) was to change the organization of
nurses’ rest breaks (k=5). For example, Goktas et al. [51]
reported the excessive workload of emergency nurses
as the rationale for their study. Instead of modifying the
workload itself, their intervention aimed to improve
motivation through smartphone messages. Emergency
nurses were allowed to take short breaks to check their
phones for these messages.

In general, all five studies did not discuss any theoreti-
cal rationale on why and how (re)organizing work breaks
could ameliorate the negative effects of work stressors.
The design of rest breaks involved changes to different
work system components (time, the physical environ-
ment, resources, and activities).

An exclusively primary preventive approach was cho-
sen by one theory-based study [49] that combined sub-
jective and objective measurements and had one of
the lowest risks of bias (moderate ratings) among the
quasiexperimental studies. Piscitello et al. [49] reasoned
that the moral distress of nurses likely increased during
the COVID-19 pandemic. To provide sufficient care for
critically ill patients, palliative medicine consultations
were conducted, and family meetings were arranged.

Other studies (k=3) combined primary and second-
ary intervention approaches [26, 47, 55]. These studies
modified the work stressors themselves and (re)orga-
nized other aspects of the work system to buffer their
effects. For example, the theory-based intervention study
by Kumar and Jin [47] was one of two qualitatively well-
rated quasiexperimental studies. The purpose was to
decrease associated infection risks and high emotional
demands due to the lack of PPE. Consequently, nurses
were provided with instrumental support (for example,
the provision of protective equipment) as a primary pre-
vention approach. It was hypothesized that perceived
instrumental support would mitigate the adverse effects
of emotional labor on work stress in an emergency. The
coaching leadership style, as a secondary prevention
approach, was hypothesized to reduce the adverse effects
of work stress on emotional exhaustion. However, the
study revealed that perceived instrumental support itself
could not fully weaken the negative effect of emotional
labor on work stress. Positive feedback and clear com-
munication with staff and social support provided via a
coaching leadership style were found to be protective fac-
tors against work stress.
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RQ 4: The organizational interventions modified
aspects of the five components of the work system. Often,
more than one work system component was changed by
intervention (k=9; [26, 47, 48, 50-52, 54—56]). Note that
the studies did not further assess the actual changes in
the work system.

The component most often considered was work activi-
ties (k=10; [26, 46-52, 54, 55]). This very diverse cat-
egory included several themes, e.g., new or changed work
activities after training sessions, triggers for certain work
activities, restructuring work processes, participation, or
the implementation of break activities.

The second most frequently modified component was
(human) resources for nurses (k=7; [26, 47, 48, 50, 52, 55,
56]). An example is the proactive approach of Zaghini et
al. [26]. In their study, an online tool was developed to
provide transparent information on COVID-19-related
procedures (e.g., reporting guidelines and updated infor-
mation by the national authority).

The least modified component of the work system was
the social aspect (k=3; [26, 47, 55]). The studies imple-
mented the coaching leadership style [47], positive feed-
back and acknowledgment [55], and opportunities for
discussion regarding care adjustments, as well as partici-
pation [26].

The approach to (re)organize rest breaks was described
above (k=5). Changes in the organization of rest breaks
were also distributed across different components of the
work system. The five studies reorganized rest breaks
related to the time component (e.g., short breaks; k=3;
[48, 51, 54]), the physical environment (e.g., break rooms;
k=3; [48, 52, 56]), the activities during breaks (e.g., going
for a walk; k=2; [48, 54]) and the component resources
(e.g., massage chairs; k=3; [48, 52, 56]).

However, the risk of bias ratings raised concerns about
confounding and participant selection (see Supplemen-
tary 3: Tables S5, S6, S8 and S9).

RQ 5: Six studies applied a multilevel intervention
approach combining job-oriented and person-oriented
measures. In two studies, organizational interventions
served only to formalize and promote newly learned
behavior at the individual level via the person-oriented
approach [46, 50]. In other studies, multilevel interven-
tions were designed directly in a holistic manner [26, 52,
55].

Outcomes and ‘how well’ did the intervention work? (RQ 6-7)
An overview of the outcomes can be found in Table 2.
For a detailed presentation of the outcomes considered
and an evaluation of the strengths and weaknesses, see
Supplementary 3: Tables S8 and S9.

With respect to RQ 6, all studies addressed nurse out-
comes. The nurse outcomes included (job) stress- and
resilience-related outcomes (k=6), turnover intention
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(k=2), job satisfaction (k=2), and other outcomes. Only
one study [49] additionally assessed patient (e.g., patient
discharge rates) and hospital outcomes (patient costs).
The body of evidence for the mentioned outcomes was
not rated and should be considered very low due to meth-
odological limitations and heterogeneity of the interven-
tions among studies. That is, for each outcome category,
the corresponding interventions differed.

With respect to RQ 7, we found that the discussion of
factors that could promote or hinder the intervention
was rather limited in the studies (k=7; [26, 46, 47, 50, 51,
53, 54]). COVID-19-related challenges, such as visitor
restrictions that hindered communication with patients’
families [49], high workloads that did not allow for breaks
[48], and staff turnover [52], have been reported. With
respect to the studies targeting rest break organization,
workload and understaffing [48] and high absence due
to sickness and turnover rates [52] presented a common
hindrance. Only Pagador et al. [56] discussed the factors
that (in their opinion) promoted the implementation of
their ‘serenity lounge’ intervention during a COVID-19
wave. First, they were able to maintain a nurse-patient
ratio of 1:4 or 1:6 (depending on shifts). Second, the
authors reported on the nursing team cohesion, leader-
ship support, and early participation and commitment of
the head nurses as factors promoting the intervention. A
detailed description of the characteristics and hindrances
of the interventions is presented in Supplementary 3:
Table S4.

Discussion
This preregistered systematic review included 12 inter-
vention studies (published between January 2020 and
March 2023) conducted during the COVID-19 pandemic
with nurses from eight different countries. We updated
the findings of Nicolakakis et al. [21], and our results sup-
port some of the recommendations for healthcare work-
ers (e.g., regarding organizational support) that were
derived on the basis of earlier pandemics [17].
Nicolakakis et al. [21] synthesized evidence on orga-
nizational interventions to protect the mental health of
healthcare workers (mainly nursing professionals) during
epidemics and pandemics. They identified five observa-
tional studies that were conducted during the COVID-19
pandemic. However, Nicolakakis et al. [21] reported low
to very low confidence in intervention effectiveness. The
present review also considered intervention studies with
mental health outcomes, but we additionally confined our
scope to prospectively planned intervention studies with
at least one premeasurement and one postmeasurement.

Multilevel interventions
Most of the studies related to COVID-19 (k=3) included
in the review of Nicolakakis et al. [21] were multilevel
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interventions that combined job-oriented and person-
oriented approaches to improve the mental health of
healthcare workers, similar to the ‘resilience bundle’ [52],
‘holistic sleep improvement strategies’ [55], and ‘proac-
tive organizational approach’ [26] included in the present
review.

The combination of both approaches is a common
successful concept in occupational health research [57,
58]. For example, a recent systematic review of studies
of organizational interventions revealed that multilevel
interventions for employees resulted in better and lon-
ger-lasting burnout prevention than did pure single-level
interventions [59].

When both approaches are used, individuals (e.g.,
nurses) can influence their experiences and emotions by
adapting and shaping their behavior to situations (e.g.,
changes throughout the COVID-19 pandemic; [60]).
Additionally, the job-oriented approach can influence
individual behavior and improve an individual’s ability to
cope with work stressors. The mutual influence of organi-
zational interventions and individual-level interventions
has also been highlighted in the work design literature
regarding management research and occupational health
psychology [61].

In summary, performing multilevel interventions dur-
ing crisis situations and pandemics could promote the
health of nurses and health care management in hospitals
(e.g., staff, patients) because such interventions compre-
hensively address multiple different and interacting work
stressors in such a dynamic sociotechnical work system
[19]. However, in the present review, the quality of the
three mentioned studies was limited, which was also dis-
cussed by Nicolakakis et al. [21].

Organizational interventions to improve organizational
support

The study by Kumar and Jin [47] examined the effect
of organizational support by providing instrumental
and psychological resources. Organizational support is
defined as nurses’ perceptions that their organizations
value their contributions and care about their well-being
[62]. Healthcare organizations could support healthcare
workers instrumentally and emotionally by providing
access to PPE, clear communication with staff, psycho-
logical support and sufficient time and opportunities
(e.g., rooms) for rest breaks [17, 63, 64], which should be
beneficial, particularly in times of organizational change
[65].

Kumar and Jin [47] reported that access to PPE is more
common than infection control since it may influence
nurses’ work stress. In particular, work stress mediated
the adverse influence of emotional labor on emotional
exhaustion before the provision of PPE (instrumental
support) and only partially after. When PPE was provided
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to frontline nurses, the stress-promoting effect of emo-
tional labor was significantly weaker. However, the scar-
city of medical resources is a challenge during a global
crisis [5]. For hospitals, the question is probably not
whether PPE and other medical resources are effective
but how to acquire these resources. In addition, nurse
managers or head nurses can promote organizational
support by providing emotional support, for example,
through the use of a coaching leadership style [47]. In the
review by Kisely et al. [17], a perceived lack of organiza-
tional support was considered a risk factor for adverse
psychological outcomes in healthcare workers. Addi-
tionally, the protective factors included positive feed-
back, clear communication with staff, and social support.
These factors were considered in the study by Kumar and
Jin [47], supporting the buffering role of the coaching
leadership style on the adverse effect of work stress on
emotional exhaustion in nurses.

Adequate rest, short breaks, time off, and appropriate
work shifts were also recommended by Kisely et al. [17]
to prevent adverse psychological outcomes in the face
of high job demands during epidemics. Aspects of rest
breaks were reorganized in several studies of this review.
High effort can lead to the depletion of an individual’s
resources [66]. To regulate their effort expenditure, indi-
viduals need to recover their resources, for example, by
taking temporary breaks from work [67]. Rest breaks
can buffer the effect of high job demands (for example,
high work intensity) on short-term strain (for example,
fatigue) and therefore on long-term consequences (e.g.,
burnout; [68]). Different aspects of rest break organiza-
tion, such as rest break activities and high-quality rest
break areas, have been associated with better physical
and psychological well-being among nurses outside the
pandemic context [68]. However, future studies need
to gather data on evidence-based recommendations to
determine whether such recovery approaches also help
nurses cope with high demands in a pandemic context.

In summary, the provision of PPE and other medical
resources required during a pandemic addresses the lack
of resources directly but also functions as organizational
support. Adapting organizational support to the needs
of nurses is important for creating tangible benefits and
resources for their efforts [69]. Leadership strategies
could increase feelings of organizational support [47].
With respect to the (re)organization of rest breaks, rest
breaks could function as job resources to support nurses’
ability to cope if sources of work strain (e.g., work stress-
ors such as high workloads) cannot be directly addressed.
In addition, adequate staffing is needed to allow the use
of rest breaks [56]. This was problematic even before the
pandemic, when nurses already lacked opportunities for
rest breaks [70].



Zink et al. BMC Nursing (2024) 23:691

Limited opportunities for primary interventions

We found that two-thirds of the included studies did not
change work stressors themselves but rather other job-
oriented aspects of work to support nurses.

However, as an example, the European Directive on
measures to encourage improvements in the safety and
health of workers at work (Directive 89/391/EEC) states
that the source of risks must be addressed and that other
interventions must be preferred over individual protec-
tive interventions [71].

This premise is even more important in the context of
this review, where the antecedents of nurses’ stress also
hindered them from using interventions such as rest
breaks. Therefore, the question arises as to why the focus
of the organizational interventions was on secondary
prevention.

Organizations had to function under stressful time
constraints and deal with the novelty of the pandemic,
unclear or shifting goals, and ill-structured situations
[72], which may have hindered the capacity of hospitals
to address sources of work strain. For example, check-
lists for hospital disaster preparedness emphasize the
importance of an immediate response to sudden high
care demands to maintain system function [73]. Design-
ing adequate human-centered work interventions [74]
might be a secondary priority. However, according to
Schmucker [70], high workloads and a lack of time were
ongoing problems in professional nursing even before the
pandemic.

These problems cannot be solved without increas-
ing the number of personnel to meet the (growing) care
demands [70]. In a global pandemic with a sudden rise in
demand for care [6], the spontaneous acquisition of more
personnel was even more difficult. An approach to this
problem was to increase the expertise of existing person-
nel instead of the number of personnel [75] by retrain-
ing nurses in critical care. The only included study that
examined these trainings was Goldsworthy [46], which
implemented critical care training for nurses followed
by the application of newly learned skills and work tasks.
Furthermore, rehiring part-time working nurses could
have been difficult during the COVID-19 pandemic. In
a national German survey, more than one-third of the
8007 nurses who left their profession or worked part time
stated that their readiness to reenter the job or switch
from part-time to full-time employment decreased dur-
ing the COVID-19 pandemic [76].

These arguments highlight the need to take action out-
side pandemics, not only to address the ongoing lack of
personnel but also to prepare for future pandemics.

Implications for practice
In general, it is important to address ongoing struc-
tural problems to retain and gain personnel to meet the
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growing demand for care. Improving the working con-
ditions of nurses considering a human-centered work
design [77] through organizational interventions could
be one way to improve the attractiveness of the nursing
position and therefore lead to increased recruitment [70].
The following recommendations can be made.

First, a participatory approach should be considered in
the process of developing organizational interventions.
The participation of nurses is an important predictor of
successful organizational interventions [56, 78]. Organi-
zations can facilitate the participation of their employees
in interventions by involving them in initial discussions
in the preparation phase or allowing them to identify key
issues through surveys or focus groups in the screening
phase. Teams of employees and managers can develop
interventions in the action planning phase, and employ-
ees take active roles in the implementation phase. In the
evaluation phase, employees can be involved in feedback
sessions or follow-up surveys [79]. Zaghini et al. [26]
promoted employee participation through continuous
clinical and organizational audits, lectures, and work-
shops, which provided opportunities to discuss care
adjustments.

Second, the complexity of the crisis must be acknowl-
edged, as it affects the whole work system of nurses.
Therefore, the best approach, at least theoretically, might
be combining individual-level interventions (e.g., pro-
viding mindfulness training) with job-based interven-
tions (e.g., making scheduling changes or designing work
breaks).

Third, the literature and findings of this review can be
used to anticipate pandemic-associated challenges for
nurses in the future. One way to prepare for pandemics
is by completing extensive checklists addressing hospi-
tal crisis preparedness [73]. These checklists consider
issues such as logistics, human resources, triage, and
communication, which are essential to keep care systems
functioning [73]. Another step would be for hospitals
to stay up-to-date with research. New evidence regard-
ing the COVID-19 pandemic is still being published. On
another note, collaborating with external consultants and
researchers with expertise in work and organizational
psychology may benefit hospital practice as well as fur-
ther research [78].

Implications for research
The main research question of this review was ‘“What
organizational interventions were provided? and not
‘How effective were the interventions?’ Therefore, future
research should focus on the question of intervention
effectiveness.

The findings of the summarized organizational inter-
ventions need to be replicated in similar contexts to
determine whether these interventions are truly effective.
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Future studies should consider quality improvements in
their study designs, for example, by controlling for con-
founding factors (e.g., nurse workload).

Furthermore, the present review, as well as the review
by Nicolakakis et al. [21], identified problems with the
reporting of interventions in the studies. To allow repli-
cation, interventions need to be described in more detail.
Checklists such as the TIDieR checklist [28] are helpful
in considering such details.

Furthermore, future research needs to evaluate the
interventions considered herein in other contexts since
the generalizability of the study findings is limited by the
use of convenience sampling. The pandemic context may
differ from country to country, from hospital to hospital,
or even from unit to unit. There may also be cultural and
legislative differences (for example, rest break culture and
mandatory breaks) that must be considered when inter-
ventions are implemented.

This systematic review identified the most prominent
research gap as evidence-based interventions for nurses
working in nursing homes, as no study conducted in
nursing homes met the strict criteria for inclusion in
this review. Future research should focus on supporting
scientific evidence of organizational interventions for
nurses working in nursing homes to manage pandemic-
related work stressors such as additional work activities
(e.g., isolation protocols, pandemic-related protocols
after death, establishment of contact with residents’ fami-
lies) and social aspects (e.g., challenging behavior during
pandemics; [80]).

Limitations

One limitation is that our review probably included a
small excerpt of the studies conducted. The pandemic
context could have led to the cancellation of studies due
to the high absence rates due to illness. In some cases,
the pandemic context may have allowed for only retro-
spective studies that were not included in this review.

Second, the selection process was very strict. This led
to the exclusion of all existing studies conducted in nurs-
ing homes. For example, we excluded a study in which
a task force was formed to implement measures such as
infection control and nurse support actions in the event
of nursing home resident deaths [36].

Additionally, it is debatable whether the limitation to
one population group was reasonable in light of a pan-
demic that affected the whole health care organization.
For example, organizational interventions, such as man-
aging whole infection pathways of visitors in hospitals,
could reduce nurses’ fear of infection. However, if out-
comes for nurses were not analyzed, such studies were
excluded.
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Conclusions

The end of the COVID-19 pandemic was declared by the
World Health Organization in May 2023 [81]. The pan-
demic had the consequences of global illness, death and
exhaustion for patients, families, nurses and hospitals.
There are several lessons to be learned from the COVID-
19 pandemic.

In this context, the present systematic review adds to
a small body of research aimed at improving the work-
ing conditions of nurses during the COVID-19 pandemic
and provides a basis for future research on organiza-
tional interventions during pandemics to draw conclu-
sions about their effectiveness. This review updated the
findings of Nicolakakis et al. [21] by taking a wider view
(more than just mental health outcomes) and by search-
ing for non-peer-reviewed literature. We found that the
use of human-centered work designs in organizational
interventions can be pursued even during a pandemic
crisis. Work stressors (such as a lack of PPE) should pref-
erably be addressed directly, which can be difficult during
a crisis. The promotion of adequate work breaks could
be useful if the work stressors associated with strain and
negative consequences cannot be changed directly. How-
ever, the same stressors (e.g., high workload) can hinder
nurses from participating in offered intervention. This
emphasizes the importance of directly addressing work
stressors. Organizations can also support nurses by being
sensitive to their needs (i.e., promoting the participation
of nurses in different evaluation phases through surveys,
active roles, and group sessions) and providing tan-
gible benefits and resources (i.e., psychological support
through leadership style and sufficient PPE).
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