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Background: Descriptive studies have documented high hospital 
nurse burnout and turnover but there are few, if any, large-scale 
evaluations of organizational interventions to improve clinician re
tention. The Magnet model is an organizational hospital intervention 
associated with better clinician and patient outcomes but there is 
insufficient evidence as to whether the Magnet model based on 
structural empowerment of clinicians results in better outcomes or 
rewards hospitals with good work environments, and whether the 
Magnet model can be implemented at scale outside the United States.

Objective: To evaluate whether Magnet4Europe—a multiyear 

organizational intervention of European hospitals—could be 
implemented and would result in improvements in nurse well- 
being, care quality, and patient safety.

Design: Quasi-experimental longitudinal evaluation of 56 Eu
ropean intervention hospitals in 6 countries. Hospital-level im
plementation of the intervention measured by changes (from 
baseline to follow-up) in 77 Magnet model intervention targets. 
Outcome measures (eg, nurse burnout, intent to leave, quality of 
care, patient safety) were derived from surveys of nurses (4546 
nurses at baseline; 3171 at follow-up).
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Findings: Hospitals that implemented intervention targets dur
ing the study period observed reductions in nurse burnout, 
nurses’ intentions to leave their jobs, and unfavorable care 
quality. Each 10-percentage-point increase in intervention target 
implementation was associated with 2.7%-point reduction in 
nurses who intend to leave (β −2.66; 95% CI: −4.74, −0.58, 
P < 0.05). Hospitals which implemented more than 25% of in
tervention targets observed 6.3%-point reduction in nurse 
burnout, 7.6%-point reduction in intent to leave, 6.4%-point 
reduction in unfavorable care quality, and 3.7%-point reduction 
in unfavorable patient safety. Improvements in hospital per
centages of nurses reporting staffing adequacy were associated 
with reductions in burnout, intentions to leave, unfavorable care 
quality, and patient safety.

Conclusion: Successful implementation of Magnet4Europe 
demonstrates promise for international adoption at scale of 
Magnet as an organizational intervention for improving clini
cian well-being, care quality, and patient safety.

Key Words: hospital, clinician , wellbeing, burnout.
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B urnout among physicians and nurses is a well-docu
mented crisis.1–3 Even before the Covid-19 pandemic, 

the National Academy of Medicine (NAM) launched the 
Action Collaborative on Clinician Well-Being and Resil
ience, summarizing evidence that burnout among health 
professionals was a problem threatening health pro
fessional shortages and patient safety. The Covid-19 
pandemic further exacerbated clinician burnout.4–6 The 
2023 WHO Europe resolution “Time to Act”7 and the 
2024 NAM National Plan for Health Workforce Well- 
Being8 highlighted the urgent need to identify, test, and 
implement effective interventions to improve clinician 
well-being.

The Magnet model is an organizational intervention 
shown to be successful in improving clinician well-being 
(eg, reducing burnout, intent to leave, and turnover) and 
patient outcomes (eg, improving patient satisfaction, risk- 
adjusted mortality).9–11 The Magnet model (Fig. 1) 
emerged from research to determine why some hospitals 
had a waiting list for nurse employment while others in 
the same labor market had high vacancy and turnover.12

The identified organizational features associated with low 
nurse turnover and vacancy rates included structural 
empowerment of clinicians to participate in organization 
decision-making, transformational leadership, use of 
empirical evidence to evaluate outcomes, and investment 
in the expertise of the hospital workforce, which were 
operationalized as key components of the Magnet model. 
Some 10% of US hospitals are now Magnet recognized 
but Magnet has been slow to disseminate internationally 
despite evidence that hospital nurses globally are experi
encing high burnout and job dissatisfaction, contributing 
to clinician shortages.4,13–19

There have been few, if any, large-scale inter
ventions shown to successfully improve clinician well- 

being, retention, and patient safety that would offer 
health care leaders confidence to pursue major organiza
tional change. Most interventions to improve clinician 
well-being focus on improving coping skills of clinicians 
(eg, individual resilience training, meditation), rather than 
improving the organizations where clinicians practice.

Magnet4Europe20 is the largest example to date of a 
multicountry intervention trial aimed at improving clini
cian well-being and patient care quality and safety by 
prospectively modifying hospital work environments and 
culture. The Magnet model is operationalized by the 
American Nurses Credentialing Center (ANCC) in de
tailed manuals that serve as blueprints for aspiring or
ganizations. The intervention included use of ANCC 
Magnet tools and manuals to operationalize organiza
tional change, 1:1 twinning with a US Magnet hospital 
involving monthly phone conferences, access to a Europe- 
based network of peer hospitals also implementing the 
intervention, learning collaboratives remotely every 
2 months, and annual in-person conferences and ex
change visits.

This paper reports on the implementation of the 
Magnet4Europe intervention in 56 general acute-care 
hospitals in Belgium, England, Germany, Ireland, Swe
den, and Norway, and the impact of the intervention on 
nurses’ well-being (eg, burnout, intent to leave, engage
ment in work, control over workload) and care quality 
and patient safety. There has never before been an or
ganizational change project involving 56 volunteer hos
pitals in multiple counties that agree to implement a 
common organizational change intervention and partic
ipate in a rigorous research protocol to determine the 
extent of intervention implementation and outcomes as

FIGURE 1. The Magnet Model®. Notes. The Magnet Model® 

is a trademark of American Nurses Credentialing Center regis
tered in the United States of America and other jurisdictions and 
is being used under license from ANCC. All rights are reserved by 
ANCC. ANCC’s consent to the use of The Magnet Model® mark 
shall not be construed as ANCC sponsoring, participating, or 
endorsing the Project.
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sociated with the intervention. Published results from the 
preintervention survey14 in Magnet4Europe hospitals 
showed 25% of nurses were experiencing high burnout, 
33% of nurses intended to leave their positions, and most 
nurses ranked improving nurse staffing and work envi
ronments as the interventions most important to reducing 
their burnout. This analysis evaluates the results of the 
Magnet4Europe intervention in improving nurse well- 
being and patient care quality and safety.

METHODS

Design
This is a quasi-experimental prospective evaluation 

of an organizational intervention originally implemented 
in 65 European hospitals. The intervention, planned for 
4 years, began in January 2020. The coinciding Covid-19 
pandemic resulted in delays in obtaining approvals from 
human subject committees for baseline surveys and travel 
bans, which necessitated parts of the intervention (eg, 
twinning, learning collaboratives, and network meetings) 
to take place remotely for the first 2 years. Required 
adaptations resulted in a quasi-experimental design where 
each of the intervention hospitals served as its own con
trol, and in effect, the full Magnet4Europe intervention 
period was reduced to 2 years, with outcomes data col
lection taking place in the 2-year period between 2022 and 
the end of 2023 due to funding constraints.

Study Sample
The final study sample included 56 hospitals from 6 

European countries with all required data at both baseline 
and follow-up period. Hospitals were enrolled in the in
tervention through announcements in each country so
liciting volunteers among general acute hospitals of 100 
beds or more. Intervention and US twinning hospitals did 
not receive financial support for participation. Within 
each European intervention hospital, we conducted 
anonymous online surveys of nurses in direct care posi
tions in early 2022 and follow-up at the end of 2023. Per 
hospital, an average of 83 (baseline) and 58 nurse re
spondents (at baseline and follow-up, respectively) re
ported on nurse well-being, patient safety, staffing 
adequacy, and work environments. Nurses’ responses 
were aggregated to the hospital level since hospitals are 
the analytic unit of our study.

Study Data and Measures
Predictors

The primary predictor variable was the extent of 
implementation of the Magnet4Europe intervention, op
erationalized as the percentage-point change over time in 
full implementation of 77 Magnet model intervention 
targets. Intervention targets were measured using the 
Magnet4Europe Gap Analysis tool adapted with per
mission from the American Nurses’ Credentialing Center 
(ANCC), and consisted of 77 intervention target items 
reflecting organizational readiness to apply for Magnet 
Recognition.21 The items relate to ANCC Magnet cre

dentialing components: (1) structural empowerment of 
clinicians, (2) transformational leadership, (3) exemplary 
practice, (4) new knowledge, innovations, and improve
ments, and (5) empirical outcomes. Each item was scored 
on a 4-point scale from 0 = no development; 1 = in 
planning and development but no implementation; 2 = 
dissemination in process; 3 = fully enculturated 
throughout organization. Examples of intervention tar
gets include: an accessible chief nursing officer; clinical 
nurses are involved in decision-making; physicians and 
nurses have good relations; nurse and patient satisfaction 
data are available to inform decisions. Scoring of each 
item was completed by the intervention hospitals’ project 
teams at baseline and follow-up. Intervention hospitals 
received training in learning collaboratives and twinning 
partnerships in how to assess and score the gap analysis.

A secondary predictor variable analyzed was change 
in “staffing adequacy” measured at the hospital level as 
the percentage-point change in nurses’ reports of staffing 
adequacy from baseline to follow-up. Staffing adequacy 
was measured through surveys of direct care nurses in the 
intervention hospitals at both time points. Survey details 
are published elsewhere.14,20,22

Nurses responded on a 4-point scale to the state
ment that their work setting has: Enough nurses to get the 
work done. Responses of agree or strongly agree were 
aggregated to the hospital-level to create a continuous 
variable.

Outcomes
The following outcome measures were obtained 

from surveys of nurses at both time points. For each 
measure and at each time point (baseline, follow-up), in
dividual responses from nurses working in the same 
hospitals were aggregated by taking the average of the 
responses to create a hospital-level outcome measure. 
Hospital-level change over time was calculated as the 
difference between the follow-up and baseline measure.

Nurse well-being. Burnout was operationalized by 
the 9-item emotional exhaustion subscale of the Maslach 
Burnout Inventory. Scores ≥ 27 indicated high burnout.23

Overall health was derived from a validated global health 
rating single item from the Short Form-8 Health Survey 
(SF-8).24 Sleep quality was derived from a single item 
from the Pittsburgh Sleep Quality Index.25 Work-life 
balance was measured by nurses’ responses to the state
ment on a 4-point scale My work leaves enough time for 
my personal and/or family life; responses of Disagree and 
Strongly Disagree were categorized as having poor work- 
life balance.

Nurses who responded affirmatively to the question: 
“If possible, would you leave your current hospital within 
the next year as a result of job dissatisfaction?” were 
categorized as having an intent to leave their employer. 
Nurses responded to a single-item question as to whether 
they would recommend their hospital as a good place to 
work. Nurses were asked about the extent to which they 
feel involved with their hospital and team. Nurse en
gagement in work was defined as ‘low’ if the nurse re
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sponded Never or Seldom (on a 5-point scale) to any of 3 
items from the Utrecht Work Engagement Scale.26

Control over workload. Nurses were evaluated as 
having less control over their workload if they responded 
Often or Always on a 5-point scale to statements about 
having to work very fast, being interrupted, and having to 
do many tasks simultaneously. Nurses were defined as 
being frequently interrupted/delayed by operational fail
ures if they reported their work was frequently affected by 
issues like missing supplies, broken equipment, doc
umentation system problems, or insufficient staff.27

Teamwork was measured by a single item about whether 
my team works efficiently together.

Quality of care and patient safety. Missed care was 
defined using nurse responses about which nursing care 
activities were necessary but left undone because of time 
constraints during their most recent shift, including pa
tient surveillance, educating patients and family, and ad
ministering medications on time.28 Quality of care was 
operationalized using the single-item question:29 In gen
eral, how would you describe the quality of nursing care 
delivered to patients on your unit? Nurses gave their unit/ 
ward an overall grade on patient safety.29 A summary 
score of patient safety culture was derived from the 
average of nurse responses to 6 items on the Agency for 
Healthcare Research and Quality (AHRQ) Hospital 
Survey on Patient Safety Culture.29

Statistical Analyses
Bar charts describe the distribution of hospitals with 

respect to change, between 2021 and 2023, in the per
centage of fully implemented intervention targets (Gap 
Analysis items) (Fig. 2), the total percentage of inter
vention targets fully implemented at follow-up (Fig. 3), 
and the change in the percentage of nurses within the 
hospital reporting that nurse staffing is adequate (Fig. 4). 
In figures, colors are used to represent country differ
ences. Pearson correlation was conducted to evaluate the 
association between the 2 study predictor variables: per
centage-point change in fully implemented intervention 
targets and percentage-point change in nurse staffing 
adequacy. Each predictor variable was a continuous 
measure of percentage-point change that was re-scaled to 
indicate a 10-percetange-point change, which has a more 
practical interpretation. We hypothesized a weak corre
lation since the Gap Analysis intervention targets do not 
include specific items about nurse staffing adequacy but 
instead measure evidence-based managerial decision- 
making that would include staffing and other organiza
tional resources. Hospital-level percentages of nurses with 
high burnout, intent to leave, poor/fair quality of care, 
and unfavorable patient safety grades were primary out
comes. Beta coefficients, CIs and P values are reported for 
both partly and fully adjusted ordinary least squares lin
ear regression models of the effects of the hospital-level 
percentage-point change in predictors on the hospital- 
level percentage-point change in outcomes. Our model is a 
change-on-change model at the hospital level. Hospital 
characteristics that are invariant over time (eg, teaching 

status) or functionally so (eg, numbers of beds) are not 
included as between-hospital controls, as they are not 
relevant to (and disappear arithmetically from) the 
changes over time that we are studying within hospitals. 
Partly adjusted models estimate effects of each predictor 
variable separately, while the fully adjusted model esti
mates the effects simultaneously. All models control for 
hospital country, that is, fixed effects for time-invariant 
country characteristics. Observed changes in the primary 
outcomes (ie, high burnout, intent to leave, poor/fair 
quality of care, and unfavorable patient safety grades) are 
reported among hospitals characterized as having low 
( ≤ 0%), medium (1%–25%), or high ( > 25%) intervention 
target completion. Analyses were conducted in STATA 
Version 18.0. The threshold for statistical significance was 
established a priori at P < 0.05 for a 2-sided test.

RESULTS

Extent of Intervention Implementation
Most of the 56 Magnet4Europe hospitals improved 

their percentage of fully implemented intervention targets 
(Gap Analysis items) during the intervention period 
(Fig. 2). Five hospitals had no change and 7 had reduc
tions in percentage of Gap Analysis items implemented, 
which may be indicative of intervention hospitals learning 
more about the definition of items from their US twinning 
partners and reducing their score at follow-up as a result. 
Among the hospitals with improvements over time, 
changes ranged from 1% to 48% more intervention targets 
fully implemented. As shown in Figure 3, by the end of 
the formal 2-year intervention period, the average hos
pital had fully implemented 50% of intervention targets 
(with a range of 18%–90%).

Extent of Improved Staffing Adequacy
Thirty-four intervention hospitals experienced im

provements over the intervention period in percentage of 
nurses reporting staffing adequacy; reports of adequate 
nurse staffing got worse in approximately one-third (n = 
22) of intervention hospitals (Fig. 4). We found no sta
tistically significant differences between countries for our 
predictors. The results of ANOVA tests with Bonferroni 
adjustments comparing (1) change in intervention targets 
fully implemented and country and (2) change in per
ceptions of nurse staffing adequacy and country were 
P = 0.1929 and P = 0.2836, respectively. Pearson correla
tion of hospitals’ percentage-point change in intervention 
targets fully implemented and percentage-point change in 
nurses’ perceptions of staffing adequacy was weak and 
not statistically significant (r = 0.08, P = 0.55).

In partly adjusted models, a positive change in 
percentage of intervention targets fully implemented was 
associated with statistically significant reductions in 
measures of poor nurse well-being, unfavorable quality of 
care, and unfavorable patient safety (Table 1). Each 10- 
percentage-point increase in the percentage of inter
vention targets fully implemented was associated with a 
2.12 percentage-point reduction in the percent of nurses 
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with high burnout (β −2.12; 95% CI: −4.05, −0.19, 
P < 0.05) and 2.66 percentage-point reduction in the per
cent of nurses who intended to leave their hospital (β 
−2.66; 95% CI: −4.74, −0.58, P < 0.05). Increases in per
centage of intervention targets fully implemented was 
significantly associated with reductions in unfavorable 
sleep quality, not recommending hospital as a good place 
to work, not feeling involved in the team, low engagement 
in work, poor/fair quality of care, and unfavorable culture 
of patient safety scores.

A positive change in the percentage point of nurses 
reporting nurse staffing adequacy was associated with 
statistically significant reductions in measures of un
favorable nurse well-being, poor control over workload, 
unfavorable quality of care, and unfavorable patient 
safety. Each 10-percentage-point increase in the percent
age of nurses reporting nurse staffing adequacy was as
sociated with a 5 percentage-point reduction in the 
percent of nurses with high burnout (β −4.98; 95% CI: 
−7.62, −2.34, P < 0.001), and a 3.57 percentage-point re
duction in the percent of nurses who intend to leave their 
hospital (β −3.57; 95% CI: −6.69, −0.44, P < 0.05). Nurses 
in hospitals that improved nurse staffing adequacy over 
the intervention period were less likely to report having 
their work frequently interrupted/delayed by operational 
failures, and often/always having to work very fast or 
having to do many tasks simultaneously. Improvements 
in staffing adequacy were significantly associated with 
reductions in unfavorable ratings in quality of care and 
patient safety. Each 10-percentage-point increase in the 
percentage of nurses reporting nurse staffing adequacy 
was associated with a 2.74 percentage-point reduction in 
nurses missing care (β −2.74; 95% CI: −5.30, −0.18, 
P < 0.05), a 2.73 percentage-point reduction in poor/fair 
quality of care ratings (β −2.73; 95% CI: −4.97, −0.49, 
P < 0.05), and 5.55 percentage-point reduction in un

favorable patient safety grades (β −5.55; 95% CI: −8.44, 
−2.65, P < 0.001). Beta coefficients can be interpreted in 
the context of the baseline measures presented in eT
able 1, Supplemental Digital Content 1, http://links.lww. 
com/MLR/D109.

The key observation from the fully adjusted model 
(Table 1) when comparing coefficients for the same pre
dictor variables with (fully adjusted) and without (partly 
adjusted) the other controlled, is that the estimated effects 
vary modestly—as expected given their low correlation 
with each other. Controlling for the percentage-point 
change in nurse staffing adequacy, improvements in in
tervention targets fully implemented remain statistically 
significantly associated with reductions in poor sleep 
quality, intentions to leave, poor/fair quality of care, and 
unfavorable culture of patient safety scores. All models 
control for differences across countries, and we find little 
evidence that changes over time in measures varied by 
country.

Table 2 shows observed changes in primary out
comes among hospitals characterized by low ( ≤ 0%), 
medium (1%–25%), or high ( > 25%) improvements in the 
full implementation of intervention targets. Among the 12 
intervention hospitals characterized as having Low in
tervention target improvements, we observed small in
creases in nurse burnout, intention to leave, and 
unfavorable quality of care. Among the 28 hospitals 
characterized by medium improvements in the inter
vention targets, we observed modest reductions in poor 
outcomes. Among the 16 intervention hospitals with high 
improvements in full implementation of the intervention 
targets, we observed 6.3 percentage-point reductions in 
nurse burnout, 7.6 percentage-point reductions in intent 
to leave, 6.4 percentage-point reductions in unfavorable 
care quality, and 3.7 percentage-point reduction in un
favorable patient safety.

FIGURE 2. Hospital variation in the percentage-point change in Magnet4Europe intervention targets (Gap Analysis items) fully 
implemented during the intervention period. Notes. Hospitals located in Sweden and Norway are combined to protect ano
nymity of hospitals because of smaller total number of participating hospitals.
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DISCUSSION
We report the findings here of a first-of-its-kind 

prospective evaluation of a large-scale international in
tervention to improve clinician well-being and patient 
safety by changing the organization and culture of hos
pital work environments. To our knowledge, this is the 
first study to demonstrate that a definitive organizational 
intervention in hospitals designed to improve clinician 
work environments and retention and previously tested in 
cross-sectional research has the same positive results when 
implemented in a large group of volunteer hospitals. This 
is new evidence that the Magnet model is not simply a 
recognition of high performing hospitals but adds to an 
expanding research literature that is beginning to build a 
case that the Magnet model helps shape positive hospital 
work environments.

Our findings also provide insight into whether it is 
feasible to scale the Magnet model outside the United 
States Only Saudi Arabia outside the United States has a 
critical mass of 9 Magnet hospitals. Otherwise, there are 
14 Magnet hospitals in 11 countries, and over time many 
international Magnets have failed to be sustained. Be
cause of the early 1980s study12 identifying 41 Magnet 
hospitals on the basis of their success in retaining nurses 
despite high vacancy rates in other hospitals, the US 
Magnet hospital movement began at scale. Magnet4Eu
rope attempted to replicate the US Magnet experience 
beginning at scale by supporting over 60 European hos
pitals to begin the Magnet journey together. In addition, 
we bolstered the aspiring European hospitals by 1:1 
twinning with US Magnet hospitals, a Europe-based 
network of intervention hospitals, and learning collabo
ratives. With this level of support, the average European 

hospital completed half of the intervention targets within 
a 2-year implementation period, and a few hospitals at
tained almost all intervention targets. It takes an average 
of 4.25 years to attain Magnet credentialing for US hos
pitals and 10 years for hospitals outside the United 
States.30 Reductions in burnout and intentions to leave 
and in unfavorable care quality and safety were not only 
statistically significant but clinically meaningful when 
hospitals had achieved over 25% of the intended targets 
suggesting with more time, even greater improvements in 
outcomes can be achieved. Thus, hospital leaders should 
derive increased confidence that concerted actions to im
prove hospital work environments and staffing adequacy 
can result in improved retention of clinicians and better 
care quality and safety.30

Post-hoc analysis of model coefficients demonstrate 
sizable, expected reductions in poor outcomes under the 
hypothetical scenario that all intervention hospitals fully 
implemented at least 75% of the intervention targets and 
at least 50% of nurses reported staffing adequacy. Ex
pected reductions under this scenario are: 17.8 percent
age-point reduction in nurses with high burnout, 14.6 
percentage-point reduction in intentions to leave, 11.9 
percentage-point reduction in poor/fair quality of care, 
and 17.5 percentage-point reduction in unfavorable pa
tient safety grades.

In 2002, the American Hospital Association (AHA) 
published a major report entitled In Our Hands: How 
Hospitals Can Build a Thriving Workforce.31 The report 
was a call to action to hospital leaders to fix the root 
causes of clinician dissatisfaction by creating fulfilling 
work environments, fostering meaningful work, and im
proving capabilities of front-line managers to retain sat

FIGURE 3. Hospital variation in the percentage of Magnet4Europe intervention targets (Gap Analysis items) fully implemented at 
follow-up. Notes. Hospitals located in Sweden and Norway are combined to protect anonymity of hospitals because of smaller 
total number of participating hospitals.
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isfied clinicians. Magnet4Europe supports the basis of 
that AHA report—that it is within the power of hospital 
leaders to improve clinician satisfaction and retention. 
However, instead of acting to improve work environ
ments, hospital leaders continue to blame clinician 
shortages on external forces. Multiple studies2,4,14 docu
ment substantial lack of confidence among nurses and 
physicians in hospital management to listen and respond 
to clinicians’ concerns about poor patient care. Mag
net4Europe offers affirmation that improved hospital 
work environments are feasible to achieve regardless of 
external factors.

Limitations
Pandemic-related circumstances required an adap

tation of the original research protocol from an ex
perimental design with wait-listed randomization to a 
quasi-experimental prospective evaluation using each 
hospital as its own control.20 Thus, we cannot rule out 
secular improvements in clinician well-being over the 
period studied as the number of COVID-19 cases declined 
as an explanation for improved outcomes. However, we 
document that improvements were directly associated 
with the extent of intervention implementation and not all 
participating hospitals experienced improved outcomes 
bolstering the case that the intervention was driving im
provements in outcomes.

CONCLUSIONS
The Magnet4Europe intervention was associated 

with significant improvements in nurse well-being and 
care quality by employing an evidence-based intervention, 
the Magnet model, successful in the United States but not 

yet experiencing significant uptake in Europe. Results 
show hospital workplace organization and culture change 
are possible, and when implemented, are associated with 
improvements in clinician and patient well-being. It is 
within the power of hospital leadership to improve clini
cian retention, which is key to addressing global clinician 
shortages and patient safety concerns.

ACKNOWLEDGMENTS
We thank Mary Del Guidice for her contributions 

adapting the Gap Analysis tool, Tim Cheney for his assis
tance with data analysis, and the American Nurses Cre
dentialing Center for permission to use and adapt 
copyrighted materials.

Magnet4Europe Consortium
Walter Sermeus (director), Hans De Witte, Wilmar 

B. Schaufeli, Simon Dello, Dorothea Kohnen (Belgium, 
Catholic University Leuven); Linda H. Aiken (codir
ector), Matthew D. McHugh, Herbert Smith, Karen B. 
Lasater, Timothy Cheney, Douglas Sloane, Mary Del 
Guidice (USA, University of Pennsylvania); Reinhard 
Busse, Julia Köppen, Joan Kleine (Germany, Technical 
University Berlin); Claudia B. Maier (Germany, Uni
versity of Bielefeld); Jonathan Drennan (Ireland, Uni
versity College Dublin), Vera McCarthy, Elaine Lehane, 
Noeleen Brady (Ireland, University College Cork); In
geborg Strømseng Sjetne (Norway, Norwegian Institute 
of Public Health); Anners Lerdal (Norway, Lovisenberg 
Diaconal Hospital); Lars E. Eriksson, Rikard Lindqvist, 
Lisa Smeds Alenius, Ingrid Svensson (Sweden, Kar
olinska Institutet); Jane Ball, Peter Griffiths, Jackie 
Bridges, Jaimie Ellis (England, University of South

FIGURE 4. Hospital variation in the percentage-point change in nurses’ reports of staffing adequacy during the intervention 
period. Notes. Hospitals located in Sweden and Norway are combined to protect anonymity of hospitals because of smaller total 
number of participating hospitals.

Med Care � Volume 00, Number 00, ’’ 2025 Intervention to Improve Clinician Wellbeing

Copyright © 2025 The Author(s). Published by Wolters Kluwer Health, Inc. www.lww-medicalcare.com | 7 



TA
B

LE
 1

. 
P

ar
tl

y 
A

d
ju

st
ed

 a
n

d
 F

u
ll
y 

A
d

ju
st

ed
 M

o
d

el
s 

Sh
o
w

in
g

 t
h

e 
Ef

fe
ct

s 
o
f 
a 

1
0
-P

er
ce

n
ta

g
e-

P
o
in

t 
C

h
an

g
e 

in
 In

te
rv

en
ti

o
n

 T
ar

g
et

s 
Fu

ll
y 

Im
p

le
m

en
te

d
 

an
d

 N
u
rs

e 
St

af
fi

n
g

 A
d

eq
u
ac

y 
o
n

 P
er

ce
n

ta
g

e-
P

o
in

t 
C

h
an

g
es

 i
n

 N
u
rs

e 
O

u
tc

o
m

es
, 
C

o
n

tr
o
l 
O

ve
r 

W
o
rk

, a
n

d
 P

at
ie

n
t 

C
ar

e 
Q

u
al

it
y 

an
d

 S
af

et
y

β 
(9

5%
 C

I)

P
ar

tl
y 

ad
ju

st
ed

 m
od

el
s 

of
…

F
ul

ly
 a

dj
us

te
d 

m
od

el
 o

f…

10
%

-p
oi

nt
 c

ha
ng

e 
in

 i
nt

er
ve

nt
io

n 
ta

rg
et

s 
fu

lly
 im

pl
em

en
te

d
10

%
-p

oi
nt

 c
ha

ng
e 

in
 n

ur
se

 s
ta

ffi
ng

 
ad

eq
ua

cy
10

%
-p

oi
nt

 c
ha

ng
e 

in
 i

nt
er

ve
nt

io
n 

ta
rg

et
s 

fu
lly

 im
pl

em
en

te
d

10
%

-p
oi

nt
 c

ha
ng

e 
in

 n
ur

se
 s

ta
ffi

ng
 

ad
eq

ua
cy

N
ur

se
 W

el
l-

be
in

g
%

 H
ig

h 
bu

rn
ou

t
−

2.
12

 (
−

4.
05

, 
−

0.
19

)*
−

4.
98

 (
−

7.
62

, 
−

2.
34

)*
**

−
1.

59
 (

−
3.

36
, 

0.
18

)
−

4.
57

 (
−

7.
20

, 
−

1.
94

)*
*

%
 U

nf
av

or
ab

le
 o

ve
ra

ll 
he

al
th

−
0.

27
 (

−
2.

21
, 

1.
68

)
−

2.
79

 (
−

5.
56

, 
−

0.
01

)*
0.

06
 (

−
1.

86
, 

1.
98

)
−

2.
80

 (
−

5.
65

, 
0.

05
)

%
 U

nf
av

or
ab

le
 s

le
ep

 q
ua

lit
y

−
2.

05
 (

−
3.

80
, 

−
0.

30
)*

−
2.

79
 (

0.
54

, 
−

0.
17

)*
−

1.
78

 (
−

3.
51

, 
−

0.
04

)*
−

2.
33

 (
−

4.
90

, 
0.

25
)

%
 P

oo
r 

w
or

k-
lif

e 
ba

la
nc

e
−

1.
58

 (
−

3.
64

, 
0.

48
)

−
3.

70
 (

−
6.

65
, 

−
0.

75
)*

−
1.

18
 (

−
3.

19
, 

0.
83

)
−

3.
39

 (
−

6.
38

, 
−

0.
41

)*
%

 I
nt

en
t 

to
 l

ea
ve

−
2.

66
 (

−
4.

74
, 

−
0.

58
)*

−
3.

57
 (

−
6.

69
, 

−
0.

44
)*

−
2.

31
 (

−
4.

37
, 

−
0.

26
)*

−
2.

97
(−

6.
02

, 
0.

08
)

%
 W

ou
ld

 n
ot

 r
ec

om
m

en
d 

ho
sp

it
al

 a
s 

pl
ac

e 
to

 w
or

k
−

1.
85

 (
−

3.
54

, 
−

0.
16

)*
−

3.
29

 (
−

5.
74

, 
−

0.
84

)*
*

−
1.

51
 (

−
3.

15
, 

0.
13

)
−

2.
90

 (
−

5.
33

, 
−

0.
47

)*

%
 D

o 
no

t 
fe

el
 i

nv
ol

ve
d 

in
 t

he
 

ho
sp

it
al

−
1.

06
 (

−
2.

60
, 

0.
48

)
−

2.
25

 (
−

4.
48

, 
−

0.
01

)*
−

0.
82

 (
−

2.
35

, 
0.

71
)

−
2.

04
 (

−
4.

30
, 

0.
23

)

%
 D

o 
no

t 
fe

el
 i

nv
ol

ve
d 

in
 t

he
 

te
am

−
1.

96
 (

−
3.

84
, 

−
0.

07
)*

−
1.

81
 (

−
4.

68
, 

1.
06

)
−

1.
80

 (
−

3.
72

, 
0.

12
)

−
1.

35
 (

−
4.

19
, 

1.
50

)

%
 L

ow
 e

ng
ag

em
en

t 
in

 w
or

k
−

2.
12

 (
−

4.
10

, 
−

0.
13

)*
−

3.
36

 (
−

6.
28

, 
−

0.
44

)*
−

1.
78

 (
−

3.
73

, 
0.

18
)

−
2.

90
 (

−
5.

80
, 

−
0.

01
)*

C
on

tr
ol

 o
ve

r 
w

or
kl

oa
d

%
 o

ft
en

/a
lw

ay
s 

ha
ve

 t
o 

w
or

k 
ve

ry
 f

as
t

−
0.

02
 (

−
1.

36
, 

1.
31

)
−

2.
18

 (
−

4.
06

, 
−

0.
30

)*
0.

24
 (

−
1.

06
, 

1.
54

)
−

2.
24

 (
−

4.
17

, 
−

0.
31

)*

%
 o

ft
en

/a
lw

ay
s 

in
te

rr
up

te
d 

at
 

w
or

k
−

1.
16

 (
−

3.
09

, 
0.

76
)

−
3.

27
(−

6.
01

, 
−

0.
52

)*
−

0.
80

 (
−

2.
69

, 
1.

08
)

−
3.

06
 (

−
5.

85
, 

−
0.

27
)*

%
 o

ft
en

/a
lw

ay
s 

ha
ve

 t
o 

do
 

m
an

y 
ta

sk
s 

si
m

ul
ta

ne
ou

sl
y

−
0.

95
 (

−
2.

57
, 

0.
67

)
−

3.
43

 (
−

5.
66

, 
−

1.
20

)*
*

−
0.

56
 (

−
2.

10
, 

0.
97

)
−

3.
29

 (
−

5.
56

, 
−

1.
01

)*
*

%
 f

re
qu

en
tl

y 
in

te
rr

up
te

d/
 

de
la

ye
d 

by
 o

pe
ra

ti
on

al
 

fa
ilu

re
s

−
0.

49
 (

−
2.

87
, 

1.
89

)
−

3.
85

 (
−

7.
21

, 
−

0.
49

)*
−

0.
04

 (
−

2.
37

, 
2.

29
)

−
3.

84
 (

−
7.

29
, 

−
0.

39
)*

%
 t

ea
m

 d
oe

s 
no

t 
w

or
k 

ef
fic

ie
nt

ly
 t

og
et

he
r

−
1.

66
 (

−
3.

70
, 

0.
37

)
−

3.
78

 (
−

6.
69

, 
−

0.
87

)*
−

1.
26

 (
−

3.
24

, 
0.

72
)

−
3.

46
 (

−
6.

40
, 

−
0.

52
)*

Q
ua

lit
y 

of
 c

ar
e 

an
d 

pa
ti

en
t 

sa
fe

ty
%

 M
is

se
d 

ca
re

0.
89

 (
−

0.
90

, 
2.

67
)

−
2.

74
 (

−
5.

30
, 

−
0.

18
)*

1.
24

 (
−

0.
49

, 
2.

98
)

−
3.

06
 (

−
5.

63
, 

−
0.

48
)*

%
 U

nf
av

or
ab

le
 q

ua
lit

y 
of

 
ca

re
, 

po
or

/f
ai

r
−

1.
84

 (
−

3.
35

, 
−

0.
33

)*
−

2.
73

 (
−

4.
97

, 
−

0.
49

)*
−

1.
57

 (
−

3.
05

, 
−

0.
08

)*
−

2.
33

 (
−

4.
53

, 
−

0.
13

)*

%
 U

nf
av

or
ab

le
 p

at
ie

nt
 s

af
et

y 
gr

ad
e

−
1.

55
 (

−
3.

73
, 

0.
63

)
−

5.
55

 (
−

8.
44

, 
−

2.
65

)*
**

−
0.

93
 (

−
2.

92
, 

1.
06

)
−

5.
31

 (
−

8.
26

, 
−

2.
36

)*
**

U
nf

av
or

ab
le

 c
ul

tu
re

 o
f 

pa
ti

en
t 

sa
fe

ty
, 

su
m

m
ar

y 
sc

or
e

−
1.

97
 (

−
3.

03
, 

−
0.

91
)*

**
−

3.
07

 (
−

4.
62

, 
−

1.
52

)*
**

−
1.

66
 (

−
2.

62
, 

−
0.

70
)*

*
−

2.
64

 (
−

4.
07

, 
−

1.
22

)*
**

N
ot

e.
 A

pp
ro

va
ls

 f
or

 t
he

 u
se

 o
f 

th
e 

M
B

I 
in

st
ru

m
en

t 
w

er
e 

ob
ta

in
ed

 f
ro

m
 M

in
d 

G
ar

de
n,

 I
nc

. T
he

 p
ar

tl
y 

ad
ju

st
ed

 m
od

el
s 

se
pa

ra
te

ly
 e

st
im

at
e 

th
e 

ef
fe

ct
s 

of
 a

 1
0-

pe
rc

en
ta

ge
-p

oi
nt

 c
ha

ng
e 

in
 in

te
rv

en
ti

on
s 

ta
rg

et
s 

fu
lly

 
im

pl
em

en
te

d 
an

d 
a 

10
-p

er
ce

nt
ag

e 
po

in
t c

ha
ng

e 
in

 n
ur

se
 s

ta
ffi

ng
 a

de
qu

ac
y 

on
 c

ha
ng

es
 in

 th
e 

ou
tc

om
es

, w
hi

le
 c

on
tr

ol
lin

g 
fo

r 
di

ff
er

en
ce

s 
ac

ro
ss

 c
ou

nt
ri

es
. T

he
 fu

lly
 a

dj
us

te
d 

m
od

el
 s

im
ul

ta
ne

ou
sl

y 
es

ti
m

at
es

 th
e 

ef
fe

ct
s 

of
 a

 
10

-p
er

ce
nt

ag
e-

po
in

t 
ch

an
ge

 i
n 

in
te

rv
en

ti
on

 t
ar

ge
ts

 f
ul

ly
 i

m
pl

em
en

te
d 

an
d 

a 
10

-p
er

ce
nt

ag
e-

po
in

t 
ch

an
ge

 i
n 

nu
rs

e 
st

af
fin

g 
ad

eq
ua

cy
 o

n 
ch

an
ge

s 
in

 t
he

 o
ut

co
m

es
, 

w
hi

le
 c

on
tr

ol
lin

g 
fo

r 
di

ff
er

en
ce

s 
ac

ro
ss

 c
ou

nt
ri

es
.

**
*P

 <
 .0

01
,

**
P

 <
 .0

1,
*P

 <
 .0

5

Aiken et al Med Care � Volume 00, Number 00, ’’ 2025

8 | www.lww-medicalcare.com Copyright © 2025 The Author(s). Published by Wolters Kluwer Health, Inc. 



ampton); Anne Marie Rafferty (England, King’s College 
London); Martin McKee, Rachel Greenley (England, 
London School of Hygiene and Tropical Medicine); 
Oliver Sergeant (Belgium, Meplis), Danny Van Heusden 
(Belgium, University Hospital Antwerp).

REFERENCES
1. Shanafelt TD, Boone S, Tan L, et al. Burnout and satisfaction with 

work-life balance among US physicians relative to the general US 
population. Arch Intern Med. 2012;172:1377–1385.

2. Aiken LH, Lasater KB, Sloane DM, et al. Physician and nurse well- 
being and preferred interventions to address burnout in hospital 
practice: factors associated with turnover, outcomes, and patient 
safety. JAMA Health Forum. 2023;4:e231809.

3. Guille C, Sen S. Burnout, depression, and diminished well-being 
among physicians. N Engl J Med. 2024;391:1519–1527.

4. Aiken LH, Sloane DM, McHugh MD, et al. A repeated cross- 
sectional study of nurses immediately before and during the 
COVID-19 pandemic: Implications for action. Nurs Outlook. 
2023;71:101903.

5. Linzer M, Jin JO, Shah P, et al. Trends in clinician burnout with 
associated mitigating and aggravating factors during the COVID-19 
pandemic. JAMA Health Forum. 2022;3:e224163.

6. Shanafelt TD, West CP, Dyrbre LN, et al. Changes in burnout and 
satisfaction with work-life integration in physicians during the first 2 years 
of the COVID-19 pandemic. Mayo Clin Proc. 2022;97:2248–2258.

7. World Health Organization European Region. Health and Care 
Workforce in Europe: Time to Act. WHO Regional Office for 
Europe; 2022.

8. National Academy of Medicine. National Plan for Health Workforce 
Well-Being The. National Academies Press; 2024. doi:10.17226/26744

9. Kutney-Lee A, Witkoski Stimpfel A, Sloane DM, et al. Changes in 
patient and nurse outcomes associated with magnet hospital 
recognition. Med Care. 2015;53:550–557.

10. McHugh MD, Kelly LA, Smith HL, et al. Lower mortality in 
magnet hospitals. Med Care. 2013;51:382.

11. Friese CR, Xia R, Ghaferi A, et al. Hospitals In ‘Magnet’ program 
show better patient outcomes on mortality measures compared to 
non-‘Magnet’ hospitals. Health Aff. 2015;34:986–992.

12. McClure ML. Magnet Hospitals: Attraction and Retention of 

Professional Nurses. American Academy of Nursing. Task Force 
on Nursing Practice in Hospitals; 1983.

13. Catania G, Zanini M, Cremona MA, et al. Nurses’ intention to 
leave, nurse workload and in-hospital patient mortality in Italy: A 
descriptive and regression study. Health Policy. 2024;143:105032.

14. Aiken LH, Sermeus W, McKee M, et al. Physician and nurse well- 
being, patient safety and recommendations for interventions: cross- 
sectional survey in hospitals in six European countries. BMJ Open. 
2024;14:e079931.

15. Aiken LH, Sloane DM, Bruyneel L, et al. Nurse staffing and 
education and hospital mortality in nine European countries: a 
retrospective observational study. Lancet. 2014;383:1824–1830.

16. Panagioti M, Panagopoulou E, Bower P, et al. Controlled 
interventions to reduce burnout in physicians: a systematic review 
and meta-analysis. JAMA Intern Med. 2017;177:195–205.

17. Aiken LH, Sermeus W, Van den Heede K, et al. Patient safety, 
satisfaction, and quality of hospital care: cross sectional surveys of 
nurses and patients in 12 countries in Europe and the United States. 
Brit Med J. 2012;344:e1717.

18. Kelly LA, McHugh MD, Aiken LH. Nurse outcomes in magnet(R) 
and non-magnet hospitals. J Nurs Adm. 2012;42(10 Suppl):S44–S49.

19. Moscelli G, Mello M, Sayli M, et al. Nurse and doctor turnover and 
patient outcomes in NHS acute trusts in England: retrospective 
longitudinal study. Brit Med J. 2024;387:e079987.

20. Sermeus W, Aiken LH, Ball J, et al. A workplace organisational 
intervention to improve hospital nurses’ and physicians’ mental 
health: study protocol for the Magnet4Europe wait list cluster 
randomised controlled trial. BMJ Open. 2022;12:e059159.

21. American Nurses Credentialing Center. 2019 Magnet Applica
tion Manual Organizational Self-Assessment. American Nurses 
Credentialing Center; 2019. Accessed August 7, 2025. https:// 
www.nursingworld.org/organizational-programs/Magnet/about- 
magnet/why-become-magnet/download-magnet-self-assessment

22. Svensson I, Bridges J, Ellis J, et al. Laying the foundations for 
implementing Magnet principles in hospitals in Europe: a qual
itative analysis. Int J Nurs Stud. 2024;154:104754.

23. Maslach C, Jackson SE. The measurement of experienced burnout. 
J Organ Behav. 1981;2:99–113.

24. Lefante JJ, Harmon GN, Ashby KM, et al. Use of the SF-8 to assess 
health-related quality of life for a chronically ill, low-income 
population participating in the Central Louisiana Medication 
Access Program (CMAP). Qual Life Res. 2005;14:665–673.

25. Buysse DJ, Reynolds CF 3rd, Monk TH, et al. The Pittsburgh Sleep 
Quality Index: a new instrument for psychiatric practice and 
research. Psychiatry Res. 1989;28:193–213.

26. Schaufeli WB, Akihito S, Jari H, et al. An ultra-short measure for 
work engagement: the UWES-3 validation across five countries. Eur 
J Psychol Assess. 2019;35:577–591.

27. Tucker AL, Spear SJ. Operational failures and interruptions in 
hospital nursing. HSR. 2006;41(3p1):643–662.

28. Ball JE, Bruyneel L, Aiken LH, et al. Post-operative mortality, 
missed care and nurse staffing in nine countries: a cross-sectional 
study. Int J Nurs Stud. 2018;78:10–15.

29. Aiken LH, Sloane DM, Bruyneel L, et al. Nurses’ reports of 
working conditions and hospital quality of care in 12 countries in 
Europe. Int J Nurs Stud. 2013;50:143–153.

30. Jayawardhana J, Welton JM, Lindrooth RC. Is there a business case 
for magnet hospitals? Estimates of the cost and revenue implications 
of becoming a magnet. Med Care. 2014;52:400–406.

31. American Hospital Association Commission on Workforce for 
Hospitals and Health Systems. Our Hands: How Hospitals Can Build 
a Thriving Workforce. Washington DC: American Hospital 
Association; 2002.

TABLE 2. Observed Changes in Outcomes Among Study 
Hospitals With Low, Medium, and High Improvements in 
Intervention Target Completion

Improvement in intervention target 
completion

Low Medium High

% high burnout 0.1% −1.8% −6.3%
% intent to leave 2.0% 0.4% −7.6%
% unfavorable quality of 

care
0.6% −1.1% −6.4%

% unfavorable patient 
safety grade

−1.3% −2.2% −3.7%

No. hospitals 12 28 16

Note. Categories of improvement in intervention target completion are defined 
hospitals’ percentage-point improvement in the completion of intervention targets. 
Hospitals with less than 0% target completion (low); 1–25% target completion 
(medium); more than 25% target completion (high).
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