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Abstract

Purpose: Occupational burnout is common among intensive-care-unit (ICU) staff and adversely affects staff well-
being and patient care. We hypothesized that a multicomponent intervention based on organizational support and
workplace climate improvement would reduce burnout.

Methods: The 1:1 cluster-randomized Hello trial involved 370 ICUs from sixty countries allocated to either the inter-
vention or usual care. The four-week intervention designed to promote a positive workplace culture and within-team
support used posters, email nudges, greetings during morning meetings, role modeling, and positive messages in
boxes and on noticeboards. The primary endpoint was burnout prevalence, measured using the Maslach Burnout
Inventory. Secondary outcomes included MBI subscale scores, well-being, job satisfaction, ethical climate, intention to
leave, work safety, and professional conflicts.

Results: Before the intervention, burnout prevalence was 59.4% (95% Cl, 58.6-60.5), with no difference between
arms. After the intervention, 4966 intervention-arm and 4602 control-arm healthcare professionals completed the
MBI. Burnout prevalence was significantly lower in the intervention arm relative to controls (52.2% vs. 63.3%; adjusted
odds ratio, 0.56; 95%Cl 0.46-0.68; P<0.001). Among MBI sub-scales scores, emotional exhaustion and depersonali-
zation were lower, and personal accomplishment was higher in the intervention arm. Staff in the intervention arm
reported better job satisfaction, workplace safety, ethical climate, and patient- and family-centered care; they were
less often considering a job change.
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Conclusions: The Hello intervention reduced burnout and improved workplace culture among ICU staff. Given the
pragmatic design, the intervention tested may have broad applicability.

Trial registration: The trial was registered on ClinicalTrials.gov on June 18, 2024 (NCT06453616).
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Introduction

Occupational burnout is pervasive among healthcare
professionals (HCPs) [1]. The main manifestations are
emotional exhaustion, depersonalization or cynicism,
and a low sense of personal achievement and self-esteem
[2, 3]. The prevalence of burnout is higher in women and
younger professionals [4, 5]. Studies suggest HCPs who
work in intensive-care-unit (ICUs) have burnout preva-
lences of up to 60% [6]. Contributors to ICU staff burn-
out are the high patient morbidity and mortality [7], the
complexity of decisions and work organization [8], and
the frequency of ethical dilemmas with ensuing inter-
professional conflicts [9]. Observational studies suggest
that better communication among physicians and nurses
decreases burnout [4, 5].

Burnout adversely affects patients, HCPs, and health-
care systems. HCPs with burnout are less able to provide
optimal care and to avoid medical errors [10]. It can also
contribute to depression, substance abuse, suicidal idea-
tion, and disruptions in career and family life [4, 5, 11].
Healthcare institutions with high levels of HCP burnout
experience increased staff turnover, reduced productivity,
and higher costs [1, 12].

Several calls for action targeting burnout have been
issued [13—15]. Most interventions designed to reduce
burnout targeted individuals, for instance via mind-
fulness-based strategies, professional coaching, crea-
tive arts therapy, or exercise and yoga programs. These
approaches require considerable personal effort and time.
Moreover, long-term effects have been limited [16—20].
System-levels can be targeted by interventions focused
on workload, leadership, communication, and organiza-
tional culture [21]. Although system-level strategies show
significant potential for reducing burnout, they are less
frequently utilized [16, 22].

In the setting of the post-COVID-19 pandemic with
increased emotional exhaustion [23], we sought to
develop a pragmatic intervention that was built upon
established models of organizational support and work-
place climate improvement in healthcare settings. The
objective of the Hello trial was to test a simple, multi-
faceted program that addresses both individual and sys-
tem-level factors and designed to reduce occupational
burnout among ICU staffs.

Take-home message

In a cluster-randomized trial, 370 ICUs from sixty countries, a mul-
ticomponent intervention focused on organizational support and
workplace climate, effectively reduced burnout prevalence (from
63.3% to 52.2%) among ICU staff.

Methods

Trial design and oversight

The multicenter, cluster-randomized controlled Hello
trial evaluated a multicomponent intervention designed
to enhance positive communication, and teamwork
among ICU staffs (Supplemental Fig. 1). Participating
ICUs were allocated either to the intervention or to usual
care. We performed cluster randomization at the unit
level rather than randomization of individual staff mem-
bers because the intervention was designed to be imple-
mented among all staff working in a given ICU.

The Hello protocol has been published elsewhere [24].
ICUs affiliated with the European Society of Intensive
Care Medicine were invited to participate. Participat-
ing ICUs applied for institutional review board (IRB)
approval according to legislation in the relevant coun-
try. All HCPs working in participating ICUs were eligi-
ble to participate in the study on a voluntary basis. No
data on patients or families were recorded. The trial
was registered on ClinicalTrials.gov on June 18, 2024
(NCT06453616).

Randomization

Cluster randomization of the participating ICUs in a 1:1
ratio was performed in a centralized manner using the
cvcrand package in the R program (http://www.r-proje
ct.org/). Randomization was stratified on ICU size, coun-
try, and mortality in 2023. The ICUs were enrolled by
the three main investigators (EA, GF, and AB) and the
national coordinators. ICU names were replaced by ran-
dom numbers for the randomization process to ensure
concealment.

Intervention

The protocol and Supplemental Fig. 1 detail the interven-
tion [24]. The six components of the intervention were
drawn from social, organizational, positive-psychology,
and healthcare-communication research [20, 25, 26].
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Collectively, the components addressed both individual-
level factors, such as well-being, motivation, and job
satisfaction, and system-level factors, such as commu-
nication, team cohesion, group dynamics, and conflicts.
The six components consisted of posters, including the
word Hello in all country languages, displayed in 20
places in each ICU and designed to encourage saying
Hello; weekly e-mail reminders about the importance of
teamwork [27]; greetings during morning huddles to set a
positive tone and enhance teamwork [28]; a box in which
staff placed positive messages for their colleagues, to be
read by any staff members who wished to [29]; role mod-
eling by leaders to promote positive communication [30];
and two noticeboards per ICU for posting positive mes-
sages, drawings, or photos directed to all ICU HCPs [31].

Overall, the study cost was 105 K€, including 47 K€
for preparing printing and shipping the materials to the
centers. Regarding the “lead by example” component, no
formal training sessions were mandated, but site leaders
were provided with concise implementation guides.

Intervention and control ICUs

A video detailing the intervention to be shared with the
staff was provided to the ICUs in the intervention arm
(https://vimeo.com/988364914/e2c89b435b). Participat-
ing HCPs from the intervention group were asked to view
the video and to communicate any questions they might
have to the local investigators. The three investigators
(EA, GF and AB) subsequently held several question-
and-answer sessions with the local investigators. The
intervention-arm ICUs implemented the intervention for
four weeks, between October 14 and November 10, 2024.
Time-limited cognitive and behavioral therapy provides
incentives for both subjects and providers to work effi-
ciently. In the HELLO intervention, the four-week period
of active treatment, followed by a later booster session
when, is designed to maximize impact while maintaining
efficiency [32].

ICUs randomized in the control arm were informed
that they would receive the intervention in early 2025.
Intervention centers were encouraged to submit pictures
illustrating how the Hello intervention was implemented
at their sites, which are available for viewing online:
(https://www.dropbox.com/scl/fo/qt8z4w3zklako7x
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uganx4/AED_EQk6vuwrxGSp3eMLmvM?rlkey=ispyr
senwlwlpv5xkkr5r8ewh&e=1&st=7ak60m04&d1=0).

Outcomes

The study’s primary outcome was the prevalence of
burnout as assessed using the 22-item Maslach Burn-
out Inventory (MBI, Human Services version, https://
www.mindgarden.com/315-mbi-human-services-sur-
vey-medical-personnel) after the intervention or corre-
sponding period in the control group. Validated versions
of the MBI in 19 different languages were used [33].
The MBI has three subscales, for emotional exhaustion
(nine items), depersonalization (five items), and personal
accomplishment (eight items), respectively [3]. Each
item is scored from O (never) to 6 (every day). Respond-
ents with high emotional exhaustion (>27) and/or high
depersonalization (>10) scores were classified as having
burnout [34].

Secondary outcomes included the scores on each of
the three MBI sub-scales, handled as continuous data;
the scores on six visual analog scales (VAS, where 0 was
worst and 10 best) assessing work satisfaction, patient-
centeredness of care, family-centeredness of care, ethi-
cal climate, and intention to leave the ICU, respectively;
the feeling of work safety, and the number of other HCPs
each respondent felt in conflict with [9]. Finally, we eval-
uated the MBI score differences from the first assessment
at baseline to the second assessment.

Data collection

Individual HCP information was de-identified. Each
HCP connected to an online data-collection system via
a link or QR code to complete a five-minute survey that
included their age, sex, role in the ICU, number of work-
ing hours/week, duration of ICU experience, MBI and
six VAS, and to report the number of conflicts. These
data were collected twice, before the intervention (Sep-
tember 1 to October 10, 2024) and after the interven-
tion (between November 15 and December 15, 2024).
No personal identifiers were provided in the online data.
Accordingly, data from individual HCP could not be
paired across timepoints.

Local investigators completed a scale designed for this
trial to assess compliance with the intervention [24].
Adherence to each of the six Hello program components
was rated from 0 to 4, and an additional point could be
assigned for extraordinary efforts.

Statistical analysis

The statistical analysis plan is available in the published
protocol [24]. The ICU was the randomization unit. All
primary and secondary analyses were performed at the
HCP level with adjustment for clustering. Since one-point

differences in EE and DP scores have been shown to cor-
relate with medical errors, intent to leave, and reduc-
tions in clinical work hours at the population level,
one-point changes in emotional exhaustion and deper-
sonalization were considered meaningful [12, 35-37].
Effect size changes in standard deviation (SD) were also
assessed [38].

The study was designed to demonstrate a 9% difference
in burnout prevalence between intervention and control
arms (from 39 to 30%) [39, 40]. Assuming an intra-class
coefficient of 0.15, at least 72 ICUs per arm that would
include 50 HCPs each were required. Given the hetero-
geneity of the ICUs and possibility that fewer than 50
HCPs might respond in some ICUs, we enrolled all eli-
gible ICUs who wished to participate. The sample size
was calculated using method proposed by Hooper R et al.
[41] and using the derived shiny app calculator (https://
clusterrcts.shinyapps.io/rshinyapp/, last accessed July 8th
2025).

Data were described as mean (SD) or number (percent-
age). Categorical variables were compared using Fisher’s
exact test and continuous variables using parametric
tests.

A mixed-effects logistic regression was used for the
primary analysis, with clusters entered as a random
effect on the intercept. The intention-to-treat approach
was followed, with a binary exposure variable indicating
whether the HCP was in an intervention or control ICU.

The secondary outcomes were assessed using linear
mixed-effects regression, with clusters entered as a ran-
dom effect on the intercept. Difference in difference was
approximated using mixed-effect linear regression, with
clusters entered as a random effect on the intercept, and
using interaction between intervention and time as a
reflection of the difference in difference.

MBI responses were considered only if they had no
more than one missing value per sub-scale. When one
value was missing, it was imputed using the mean score
for all answered items in the same domain. We did not
impute any other variables.

Finally, two predefined subgroup analyses were per-
formed. First, center and country effects were assessed
using mixed-effect models with center and country
as random effects on the intercept. The approximated
median odds ratios (ORs) with their 95% confidence
intervals (95%Cls) were computed using permutation
tests [42, 43]. Second, we looked for interactions of pro-
tocol adherence, country, region, and HCP job category
with the effect of the intervention on burnout prevalence.

Statistical analyses were performed with the R pro-
gram, version 3.4.3 (http://www.r-project.org/), with the
‘lme4; and ‘ImerTest’ packages. All tests were two-sided
and P values < 0.05 were considered significant.
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Results

Participating intensive care units and healthcare
professionals

Figure 1 is the flowchart. The 370 randomized ICUs
had 9210 beds; 281 (76%) were medical-surgical ICUs
(Tables S1). Table S2 reports the geographic distribu-
tion of the ICUs. Table 1 reports the characteristics of
the 9568 HCPs, from both randomization groups, who
completed the MBI after the intervention. Approximately
60% of participants were part of the nursing staff and 30%
part of the medical staff.

Respondents’ demographic characteristics did not dif-
fer significantly between the pre- and post-intervention
groups. Table S3 shows a burnout prevalence of 59.4%
among the 15,891 HCPs who completed the MBI before
the intervention (58.6% in the intervention group and
60.5% in the control group). Following the intervention,
9,568 HCPs completed the MBI, corresponding to an
overall response rate of 59% (9,183/15,527). Specifically,
51% of nursing staff responded (5773/11,410) compared
to 83% of medical staff (3410/4117).

Outcomes

After the intervention or corresponding period for the
control arm, the prevalence of burnout was 52.2% in the
intervention arm and 63.3% in the control arm (adjusted
OR, 0.56; 95%CI, 0.46-0.68; P<0.001, Table 2). The
emotional-exhaustion, depersonalization and personal
accomplishment scores were better with vs. without the
intervention (Fig. 2).

All six VAS scores determined at the end of the inter-
vention period were better with vs. without the interven-
tion (Table 2; Fig. 3). The number of colleagues HCPs
felt in conflict with was not different between the two
groups. Moreover, change in prevalence of burnout
between study initiation and completion was in favor of
the intervention (approximated adjusted difference in
difference —7% (95%CI —4 to —10%; P= <0.001)). Full
models for primary and secondary analyses are reported
as supplementary tables (Tables S4—S14).

Protocol deviation and adherence
No deviations were reported. HCPs in three ICUs were
unable to complete the baseline MBI due to late IRB
approval but completed the second MBI

Intervention compliance, measured by adherence
scores, was completed in week 1 by all 192 (100%) inter-
vention-arm ICUs, and in weeks 2, 3, and 4 by 138 (72%),
144 (75%), and 126 (66%) ICUs, respectively (Supplemen-
tal Table S15).

Table 1 Main features of the 9568 healthcare profession-
als who completed the Maslach Burnout data after the
intervention

Age, years, median [IQR] 34 [28-43] 36 [30-45]
Female, n (%) 3375 (68) 3200 (69)
ICU experience, months, median [IQR] 36 [11-100] 30 [9-95]
Work time/week, hours, median [IQR] 42 [36-50] 45 [36-55]
Role in the ICU, n (%)

Nurse or nursing assistant 2961 (60) 2812 (61)
Physician 1501 (30) 1281 (28)
Resident 346 (7) 282 (6)
Physiotherapist/Respiratory therapist 96 (2) 201 (4)
Pharmacist 39(0.5) 17 (0.5)
Psychologist 22(05) 9(0.5)
University hospital, n (%) 3310 (67) 3139 (68)
Number of ICU beds, median [IQR] 19 [12-28] 23 [13-40]
ICU mortality in 2023, median [IQR] 17 [10-27] 19 [13-34]
Patients per nurse, median [IQR] 21[2,3] 212,3]
Patients per physician, median [IQR] 5[4-7] 5[4-8]
Visiting hours per day, median [IQR] 4[2-10] 301-9]
Type of ICU, n (%)

Medical-surgical 3634 (73) 3676 (73)
Medical 726 (15) 475 (15)
Surgical 273 (5) 254 (5)
Specialized 332(7) 197 (7)
Geographic region, n (%)

Africa 332 (7) 253 (5)
Asia 930 (20) 805 (16)
Eastern Europe 301 (6) 260 (6)
Middle East 90 (2) 437 (10)
North America 108 (2) 108 (2)
Northern Europe 340 (7) 422 (9)
South and Central America 473 (10) 121 (3)
Southern Europe 1657 (33) 1384 (30)
Western Europe 859 (17) 687 (15)

ICU intensive care unit, MBI Maslach Burnout inventory

Other analyses

Risk of Burnout was significantly associated with cent-
ers and countries (respective median odds ratio after
adjustment for intervention of, respectively, 2.00 (95%CI
1.92-2.08) and 1.84 (95%CI 1.70-2.02, Figures S2-S3).
An interaction between country and region with regard
to intervention efficacy was observed (P<0.001 for each,
Figure S4). No significant interactions regarding inter-
vention efficacy were observed by job category (P=0.32)
(Figure S5). Adherence to the intervention interacted



Table 2 Outcomes in the two trial arms

Burnout® 2592 (52.2%; 95% Cl 50.8-53.6) 2888 (63.3%; 95% Cl 61.9-64.7) OR 0.56 (0.46-0.68) <0.0001
MBI sub-scores
Emotional exhaustion 22841295 (vs. baseline 25 5+1288 (vs. baseline Estimate —3.54 (-4.88t0 —2.19)  <0.0001
246+12.8) 1+128)
Depersonalization 9.28+6.94 (vs. baseline 9.8+7.1)  10.88+7.26 (vs. baseline Estimate —1.79 (-243to —1.14)  <0.0001
10.0+7.15)
Personal accomplishment 34.93 +7.50 (vs. baseline 34.32+7.50 (vs. baseline Estimate+1.15 (0.44-1.86) 0.002
358+7.6) 358+7.6)
Difference in burnout prevalence  B: 58.6% [95% Cl 57.5-59.6] vs. I B:60.5% [95% Cl 59.3-61.6] vs. I Estimate—7.3% (95% Cl —4.8% <0.0001
between baseline (B) vs. post 52.2% [95%Cl 50.8-53.6] 63.3% [95%CI 61.9-64.7] to -0.9.8)
intervention (I)
VAS scores®
Satisfaction at work 7124221 6.84+2.31 Estimate +0.47 (0.26-0.67) <0.0001
Patient-centeredness of care 8.83+156 862+173 Estimate +0.23 (0.08-0.37) <0.0001
Family-centeredness of care 7.93+2.00 775+2.13 Estimate +0.29 (0.12-047) <0.0001
Ethical climate 7.06+2.36 6.92+2.35 Estimate +0.32 (0.09-0.55) 0.004
Intention to leave the ICU 44342 451+3.40 Estimate —0.53 (-0.80 to —-0.27) <0.0001
Feeling of safety at work* 74424 72424 Estimate+0.33 (0.1-0.5) 0.0003
Number of colleagues HCPs felt 228 [0-2] 242 [0-3] Estimate —0.34 (-0.86 t0 0.17) 032

they were in conflict with

MBI Maslach Burnout Inventory, HCP healthcare professional, VAS visual analog scale

2 Burnout was assessed using the Maslach Burnout Inventory and was defined as an emotional exhaustion sub-score > 27 and/or a depersonalization score > 10

b Visual analog scales (0-10) were used to assess unidimensional measures; 0 indicated the lowest intensity possible and 10 the highest intensity possible

*Post-hoc analysis

with the effect of the intervention (P=0.04), with no
dose—effect (Figure S6).

Discussion

This large cluster-randomized trial demonstrated that a
simple and inexpensive unit-based intervention designed
to foster positive interactions among HCPs significantly
decreased the prevalence of occupational burnout. This
effect was observed within the first month after the
implementation of the four-week intervention. The pro-
gram was also associated with HCPs having more favora-
ble perception of work satisfaction, centering of care on
patients and families, ethical climate, and safety at work.
The large number of participating ICUs from 60 coun-
tries around the world supports the general applicability
of our findings.

Occupational burnout is a multi-faceted, WHO-
defined work phenomena that is distinct from, but asso-
ciated with, anxiety and depression [44]. Its incidence
has increased in the aftermath of the COVID-19 pan-
demic [23]. Occupational burnout among HCP is asso-
ciated both with adverse outcomes for the individual
HCP as well as decreased quality of care, lower patient

experience, higher cost of care, decreased work hours,
and higher turnover [10].

Many studies have assessed interventions designed to
prevent or alleviate burnout [16, 20]. Nonetheless, the
prevalence of burnout in ICU professionals remains high
[4, 5, 45, 46]. Several features of the Hello intervention
deserve emphasis. First, the Hello intervention seam-
lessly integrates into ICU daily routines, fostering sponta-
neous adoption among staff. It includes gratitude, social
connection, and positive communication that can apply
to burnout treatment and prevention [26, 47]. It is sim-
ple, inexpensive, and modifies the overall ICU climate,
without requiring time-consuming actions on the part
of HCPs [48]. Second, the intervention was unit-based
and appeared to benefit all HCP on the unit by chang-
ing the work climate. This aspect is notable since HCP
enrollment in individual interventions to reduce burn-
out is often low. Third, although the intervention lasted
only four weeks, a rapid effect was discernable within the
month following the intervention. Since recovery from
burnout can take several months, it is possible that pro-
longing the intervention might have further decreased
the prevalence of burnout. Although it is assumed the
changes to work unit climate and team interaction persist
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after the intervention interval, additional studies are
needed to evaluate whether a longer duration of inter-
vention times or repeating the intervention at defined
intervals enhances efficacy.

We are not aware of similar programs to which Hello
could be compared. Most other interventions have had
a narrower scope. For instance, three 2-h sessions of
therapeutic communication significantly only decreased
depersonalization scores [49]. Holding virtual discus-
sions about patients having died in the ICU was tested in
a randomized trial in 10 ICUs [50]. No significant effect

on burnout was demonstrated, but the target enroll-
ment was not achieved and the attrition rate was 46%.
In another study, weekly small-group discussions of
problems with a psychologist were followed by a mod-
est reduction in HCP’s burnout [48]. An intervention for
physicians and nurse practitioners in ambulatory clinics
that involved a series of four, 1 h workshops resulted in
improved professional fulfillment and gratitude scores
but did not improve burnout [51].

The current shortage of HCPs is a major global con-
cern [52, 53]. Extensive evidence indicates that burnout
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contributes to reductions in clinical work hours and
high job-leaving rates [12, 54, 55]. In our trial, the pro-
portion of HCPs who were considering a job change
was lower in the intervention arm. The Hello program
addresses many of the points identified as crucial to ICU
staff retention, including recognition and respect, effec-
tive leadership, strong communication within the team,

and humanization of the workplace [56]. Studies evaluat-
ing the long-term effects of the Hello program on HCP
retention in ICUs would be of interest.

The Hello program does not address some system fac-
tors known to play a major role in causing burnout (e.g.,
excessive workload, contractual conditions, or staffing
shortages). Techniques aimed at decreasing individual



vulnerability to burnout, such as mindfulness, medita-
tion, yoga, and acupuncture may have benefits [17]. How-
ever, these techniques are time-consuming and have not
been extensively studied in ICUs. At the organizational
level, workload is a major factor [57]. System-focused
strategies may prove more effective in reducing burn-
out than those aimed at individuals [16, 20]. Moreover,
organizational changes such as staffing adjustments and
workflow optimization remain essential.

One limitation of our trial is that we assessed burnout
using the MBI, a tool extensively validated over decades
[58], but with limitations [59]. Although the optimal
thresholds and approach to categorize “burnout” remain
controversial [34, 60], scores on the emotional exhaustion
and the depersonalization subscales have consistently
been shown to correlate with clinically consequential out-
comes. Notably, scores for these independent domains
were more favorable among HCP at intervention ICUs
relative to control ICUs in the Hello trial. The favorable
scores for the six unidimensional markers of well-being
assessed by VAS further support a beneficial effect of the
intervention. Second, while the benefits of the Hello pro-
gram were statistically significant, the score differences
were modest (three points for emotional exhaustion and
one point for depersonalization). Nonetheless, numerous
studies have demonstrated strong associations between
one-point changes and clinically important outcomes
at the population level such that a 3-point change in the
mean EE for the HCP across hundreds of ICUs would be
expected to have potentially profound consequences [12,
35-37]. Third, the intervention was delivered for only
one month. Repeated or longer deliveries might be more
effective. Fourth, the HCPs were evaluated only once
after the intervention, within a few weeks. The duration
of the effect should be assessed by follow-up assessments.
Finally, we did not ask the HCPs about their perceptions
of the intervention. Conceivably, some components of
the Hello program may be viewed as more helpful and
others as more difficult to implement. Knowledge of HCP
perceptions might help to improve the program.

In this cluster-randomized trial of 370 ICUs across 60
countries, a simple, inexpensive intervention targeting
interdisciplinary teams improved work climate, com-
munication, and reduced burnout. Further studies are
needed to explore other approaches to deliver the Hello
intervention, effect duration, and the impacts on HCP
retention and perceptions.
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