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ABSTRACT
Objective To determine what, how, for whom and under 
what conditions individual- focused interventions are 
effective to improve well- being and decrease burn- out 
among critical care healthcare professionals.
Design This study is an umbrella review that used 
the realist approach, using Realist and Meta- narrative 
Evidence Synthesis: Evolving Standards guidelines. 
PsycINFO, Web of Science, CINAHL, MEDLINE, Scopus,  
ClinicalTrials. gov and ISRCTN databases were searched for 
published and unpublished systematic reviews and meta- 
analyses literature between 2016 and 2020. The team 
appraised and extracted data and identified relationships 
between content, mechanism and outcomes (CMOs). 
Theory prepositions were developed using CMOs and were 
used to refine the existing programme.
Results A total of 81 interventions from 17 reviews 
were mapped, including mindfulness interventions, 
cognitive–behavioural therapy, self- care and coping 
strategies. The revised programme theory determined 
that contextual factors such as ethnicity, workload, and 
work schedules play a crucial role in determining the 
effectiveness of interventions. Mechanisms including the 
interventions’ interests, acceptance, and receptivity are 
also influential in determining engagement and adherence 
to the intervention. Findings suggest that the solution 
for burn- out is complex. However, it offers an optimistic 
view of tailoring and customising one or a combination 
of interventions, integrating structured education and 
components of emotional intelligence. Self- care, social 
support, awareness or mindfulness and self- efficacy are 
prime components to improve emotional intelligence and 
resilience for critical care healthcare professionals to 
improve well- being and decrease burn- out experience.
Conclusions These findings provide realistic and reliable 
reporting of outcomes to better support implementation 
within the ‘real world’. Future research such as seeking 
validation using expert opinions can provide further 
in depth understanding of hidden contextual factors, 
mechanisms and their interactions to provide a greater 
depth of knowledge ready for application with the critical 
care population.

INTRODUCTION
Defining well-being, vitality and burn-out
WHO defines well- being as a state of mental, 
physical and social state, and not simply 
the absence of infirmity or disease.1 It is 
the ability to flourish—promoting a ‘good’ 
life where individuals are healthy, happy, 
capable and engaged.2 Positive mental health 
includes emotional, psychological and social 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ Applying the principles of realist approach is par-
amount to understand individual- level interventions 
in improving well- being and decreasing burn- 
out experiences among critical care healthcare 
professionals.

 ⇒ This paper was able to expand the search to include 
both critical care and general healthcare profession-
als; and although contextual factors such as work 
environment and experiences are different between 
the two groups, there is a similarity in the experienc-
es of burn- out which provides an estimated picture 
of the context, mechanisms and outcomes that crit-
ical care healthcare professionals may experience.

 ⇒ The one study that focused on critical care health-
care professionals were compared with other simi-
lar research to extrapolate contextual factors, which 
can be used in future research.

 ⇒ The combination of contextual factors and inconsis-
tent outcome measures and intervention measures 
(ie, intensity, duration) made it difficult to conduct 
a meta- analysis of interventions. Instead, using the 
realist approach was beneficial for this review as it 
facilitated a platform to showcase the complexity 
of interventions using theory prepositions and pro-
gramme theory.

 ⇒ The programme theory developed in this review can 
be used in other similar research that investigates 
solution for the burn- out endemic among healthcare 
professionals.
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well- being.3 It is characterised by a person’s ability to fulfil 
several essential functions and activities, including the 
ability to learn, feel, express and manage a range of posi-
tive and negative emotions, and form and maintain good 
relationships with others.3–5 Conversely, poor mental 
health may be related to rapid social change, stressful 
work conditions, gender discrimination, social exclusion, 
unhealthy lifestyle, physical ill health and human rights 
violations, where specific psychological and personality 
factors can make people vulnerable to mental health 
problems.6–8 Applied to the workplace context, poor 
mental health includes stress, anxiety and depression, and 
syndromes such as burn- out and compassion fatigue.9–11

Acquiring well- being enables individuals to possess 
lifelong health and healthy ageing, whereas contrasting 
outcomes contribute to disease and mental disorders.12 
In general, well- being refers to the cognitive process of 
contentment, happiness and satisfaction.12 Well- being can 
be classified into two categories of subjective and objec-
tive.12 Subjective characteristics include components of 
well- being, for example, ‘satisfied with life’ and ‘having 
a good feeling’, whereas objective well- being includes 
economic, social and environmental factors.12 Subjective 
well- being follows two schools of thought, hedonic and 
eudemonic.12 Hedonic belief aims to reduce pain and 
maximise happiness by attaining satisfaction and plea-
sure when achieving a goal.12 Eudemonic belief aims 
to attain both pleasant feelings and to pursue meaning 
and purpose.12 Eudemonism follows the ethical theory 
pathway (living in accordance to their true self) and 
strives to actively contribute in life by giving rather than 
receiving and enjoying.12

Vitality refers to the psychological experience of spirit 
and enthusiasm.13 The level of vitality is different among 
individuals because of changes within the environment 
such as feeling fatigued, having an illness, being loved.13 
When external controls do not burden a person, they will 
experience high vitality, which is accompanied by expe-
riences of self- actualisation, autonomy and integration.13 
Vitality also demonstrates the highest level of sustainable 
work performance (highly vital employees), which reflects 
on positive employee health and well- being, leading to 
long- term productivity and viability.14–16 van Mol et al also 
describe that factors including resilience, job satisfaction 
and vitality are characteristics that counterbalance work 
stressors. Therefore, vitality potentially represents an 
important indicator of well- being.13 17

Burn- out, according to Maslach, Jackson and Leiter, is 
defined as a psychological syndrome consisting of three 
dimensions: emotional exhaustion, depersonalisation and 
reduced personal accomplishment.18 19 Burn- out takes 
place when individuals encounter chronic stress within 
the healthcare practice.20 The foundation of emotional 
exhaustion stems from the depletion of emotional 
resources, which forces employees to feel that they 
cannot cope at a psychological level.21 Depersonalisation 
refers to pessimistic, cynical and dehumanised percep-
tions and attitudes about the client, leading to the notion 

that clients are deserving of their (employee) troubles.21 
Reduced personal accomplishment includes the nega-
tive evaluation of oneself, especially concerning work.21 
Burn- out poses a risk to the physiological, behavioural and 
psychological well- being of employees but is a conceptu-
ally different variable from well- being.22 23

Well- being among healthcare professionals has been 
of great interest within the last ten years.23 24 It has the 
potential to deliver various benefits, including improve-
ments in organisational culture, healthcare finances and 
workforce sustainability.23 24 Positive psychology suggest 
that well- being within the workforce increases produc-
tivity and optimal functionality, professional satisfaction, 
organisational resilience, patient safety and the quality of 
healthcare delivered (at lower costs).25 26 Nevertheless, 
maintaining well- being among healthcare professionals 
has been a challenging task, with the critical care work-
force being particularly susceptible to a myriad of chronic 
occupational stressors.27–29 These relate to the high 
patient acuity, increased sense of responsibility, caring 
for families in crisis, working with advanced technolo-
gies, and involvement with morally distressing situations 
in the critical care environment.29 Chronic occupational 
stressors are complex due to the interplay between work-
load and job demands, lack of resources, control, flex-
ibility, meaning, values, social support and work–life 
integration.30

The COVID- 19 pandemic has also played a role in the 
physical and mental fatigue of Critical Care Healthcare 
Professionals (CCHP), exacerbating an already high 
prevalence of burn- out.27 28 31 Anxiety and depression 
rates were identified as the highest among physicians 
and nurses during the first coronavirus wave, which most 
likely exacerbated burn- out.31 Another European- wide 
study demonstrated higher self- reported burn- out of 51% 
among intensive care unit (ICU—specialised treatment 
for patients requiring critical medical care) employees 
during the pandemic32 compared with pre- COVID- 19 
burn- out rates (25%–30%).33–37 The results of burn- out 
can be severe for CCHP in terms of more severe types 
of psychological distress, manifested in various ways from 
normal emotional responses, to a greater intensity of 
developing post- traumatic stress disorder, depression, 
suicidal ideations and suicide.38

Coping and interventions to improve and prevent well-being 
and burn-out
Coping is a vital component in dealing with stress and 
burn- out as the lack of sufficient coping resources leads 
to increased psychological vulnerability to the situation or 
threat.39 Various emotions are seen as a natural response 
when working in ICU settings, ranging from feelings of 
guilt, anger, grief, sadness to emotional exhaustion and 
depersonalisation.38 From this perspective, burn- out can 
be conceptualised as progressively developed resulting 
from ineffective coping strategies that professionals 
attempt to protect themselves from work stressors.39 
Preventative interventions seek to decrease the likelihood 
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of adverse outcomes by increasing protective factors and 
reduce risk factors.40 Preventative approaches may be 
most effective when there is a collaboration between risk 
reduction and efforts to increase resources that build on 
an individual’s strength.40 This paper aimed to conduct 
an umbrella review on individually focused interven-
tions for the promotion of CCHP’s well- being and the 
prevention of burn- out. The review objectives were the 
following:
1. Conduct a realist synthesis analysing what, why and 

how interventions (such as mindfulness and cognitive 
training, self- care intervention, self- improvement, low- 
intensity exercise, social support, mixed interventions 
and miscellaneous uncategorised interventions) are ef-
fective for burn- out management and prevention; and 
produce actionable theory.

2. How context may affect the mechanisms to achieve an 
outcome.

3. How tailoring or modifying interventions can impact 
on the functioning of interventions.

4. Produce recommendations that support 
the tailoring, implementation, monitor-
ing and evaluation of contextually sensitive 
strategies to improve well- being and prevent burn- out. 

METHODS
Patient and public involvement
No patient involved.

Study design
This realist umbrella review was conducted according to 
the RAMESES II reporting standards for realist evalua-
tions and prospectively registered on PROSPERO (Regis-
tration No. CRD42020155386). The study was conducted 
in five phases described in detail and summarised in 
online supplemental file 1. It was identified early at the 
stage of search piloting that there was likely very little 
systematic review literature that specifically focused on 
CCHP. The decision was made to broaden the eligibility 
criteria to all health professionals (other variations at the 
conclusion of full- text review are later described). The 
realist approach allows gaps in knowledge to be bridged 
(such as between critical care and other health profes-
sionals) about ‘what works, for whom, under what circum-
stances and how?’.41 Briefly, this methodology synthesises 
evidence and interrogates data sources (in this case 
systematic review findings) to develop, refine and test 
what is known as context–mechanism–outcome config-
urations (CMOC).41 CMOCs are then consolidated and 
configured to both develop and build a theoretical expla-
nation or programme theory (PT) of the intervention’s 
function regarding the circumstances.42 This umbrella 
review fills the gap in the literature as there is minimal 
evidence and a lack of solid research to contribute to the 
effectiveness of individual interventions for CCHP. The 
initial PT (phase 1) is described in online supplemental 

file 2, which provides an explanation of the initial PT 
(figure 1).

PHASES OF THE REVIEW
Phase 2: search methods
A search strategy (online supplemental file 3) was refined 
and administered in the PsycINFO, Web of Science, 
CINAHL, MEDLINE, Scopus,  ClinicalTrials. gov and 
ISRCTN databases, augmented by reviewing eligible 
article’s reference lists and performing further citation 
searches on Google Scholar and Web of Science. Study 
citations were imported to Endnote V.X9,43 and dupli-
cates were removed, before upload of search results into 
Covidence.44 Initial screening of titles and abstracts was 
performed against the originally described (a priori) 
eligibility criteria, except for population, where modified 
criteria were used by independent authors in duplicate 
(NBBA, DeC, LT, SJ, CC, DiC, HAD, MM). Study full 
texts were then screened, using the same process. At both 
title/abstract and full- test screening stages, studies that 
had disputes (ie, disagreement to include/exclude the 
study) were resolved by discussion between the authors 
and an external author was prepared to be the mediator 
but was not required.

At the conclusion of full- text screening (and prior to 
data extraction), it was identified that there was an abun-
dance of literature from systematic reviews, such that data 
extraction could be limited to this study design. Similarly, 
there was a large body of literature relating to organi-
sational and practice environment interventions (n=18 
reviews), at which time it was decided to exclude those 
from the present analysis, and instead focus on individual 
interventions. At the same time, the year of publication 
was limited to the last 5 years due to repetition of primary 
studies within the systematic reviews (ie, the same RCT 
among different systematic reviews), causing bias and 
weakening the validity of the review’s outcome.45 The last 
5 years demonstrated the least number of duplicate publi-
cation when reviews were compared and were of the latest 
evidence.

Phase 3: selection criteria
The a priori and modified eligibility criteria are outlined 
in table 1. The results of the search strategy reflect studies 
in which (1) participants were adult healthcare profes-
sionals (as defined by the WHO),46 (2) interventions 
were initiated for the individual healthcare worker, (3) 
a comparison group was included and (4) an objective 
measure of well- being or burn- out was reported.

More specifically, the definition of individual- focused 
interventions included self- care interventions, coping 
strategies, well- being interventions and supplemental 
nutrients. Self- care was defined as an intrinsic and 
continuous (self-) practice to ensure positive mental, 
physical, emotional and social well- being, that may 
be used as both a preventative and therapeutic inter-
vention to ensure a sustainable and healthy work–life 
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balance.47 48 Self- care examples include the practice of 
a healthy lifestyle (exercise, nutrition, sleeping habits) 
and coping strategies (psychological and behavioural 
counselling).47 Interventions for well- being activities 
that promoted the experience of challenge, meaning 
and personal expressiveness to improve mental, physical, 
social and integrated (eudaimonic, life satisfaction, spir-
itual and overall quality of life) well- being and self- care 
were also included.49 50 The comparison group included 
usual practice, no intervention or comparison between 
interventions.

In terms of outcomes, this review considered primary 
outcome measures of well- being and ill- being. Well- being 
outcomes refer to positive psychological components of 
health, characterised by positive feelings and functioning. 
Examples can include quality of life, resilience, mind-
fulness, positive mood, compassion and satisfaction.51 
Conversely, ill- being is described as pervasive negative 
feelings and poor functioning of life characterised by 
factors such as burn- out, violence, anger and coping.51 52 
To be eligible for inclusion, the above constructs needed 
to have been reported from an objective measure of 
health (eg, heart rate variability, blood pressure) or a 
validated psychological instrument (eg, Maslach Burnout 
Inventory). Secondary outcomes included measures of 
compassion satisfaction, mindfulness and resilience.

Quality assessment
Quality appraisal was conducted in this review to ‘illumi-
nate the richest picture’ and to warrant the reliability, veri-
fiability and validity of findings as demonstrate in online 
supplemental file 5).53 The full texts of included studies 
were appraised for quality using the Revised- Assessing 
the Methodological Quality of Systematic Reviews (R- AM-
STAR) tool.54 The R- AMSTAR tool documents assessed 
risk of bias at the review level to quantitatively measure 
the methodological quality of included systematic reviews 
by assessing the presence of 11 domains.54 One reviewer 
(NBBA) conducted quality assessment of each full- text, 
and quality ratings were checked by a second expert 
reviewer (DeC). The publications not fulfilling the R- AM-
STAR tool domains three (comprehensive literature 
search) and six (characteristics of the included studies) 
were excluded from this review. Meeting criteria 3 and 6 
were essential as the inability to assess study characteris-
tics meant no transparency in identifying individual inter-
ventions, participants, methods and outcomes of studies. 
This would make it difficult to map out individual inter-
ventions and their effectiveness implicating the inability 
to produce detailed findings in this review. One study 
by Stanulewicz et al met the inclusion criteria (popula-
tion, intervention, comparator, outcome, time) of this 
study but did not meet domain six in the R- AMSTAR 

Figure 1 Overview of the initial programme theory. PERMA, Positive Emotion, Engagement, Relationships, Meaning, 
Accomplishment.
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tool—that is, the absence of an included studies table. 
This has resulted in exclusion from the study.55 Although 
this study was excluded, the study characteristics were still 
reported in the included studies of this review to demon-
strate transparency.

Phase 4: data extraction
A customised version of the ‘Data collection form for 
intervention review’ of The Cochrane Collaboration was 
developed by the authors in Microsoft Excel to facilitate 
later categorisation of interventions, context and mecha-
nisms for the realist approach. The form was trialled on 
three studies from the review to ensure inclusion of all 
required data. Independent reviewers (NBBA and LT) 
completed data extraction, which was compared with 
ensure the rigour of the extraction process. Final data 
extraction columns included:

 ► Study details (date form completed, name of person 
extracting data).

 ► Author’s details (study title, year, country, sponsorship 
source).

 ► Methods (aims/objectives, methodology, inclusion 
and exclusion criteria, outcome measure).

 ► Population (profession, context/setting, design, data 
source, sample size, follow- up length).

 ► Intervention (type of intervention, frequency, dura-
tion, delivery, resources, economic, engagement).

 ► Outcomes (description of outcome, scales, power, 
effect size, assumed risk estimates, mean difference, 
heterogeneity, narrative reporting).

 ► Other (funding, conflicts of interests, theories or 
mechanisms).

Phase 5: data synthesis
Choosing middle-range theories to create CMOC
Each study was analysed for CMOC, interactions and 
theory informing each intervention.56 To do this, 
authors assumed that each study design was informed 
by a middle- range theory, which authors had implicitly 
or explicitly stated. Authors discussed, reflected and 
extracted hidden data from all included studies, and 
sometimes used extracts of narratives to foster the reflec-
tion process. When discussing and reflecting, authors 
used the following analytical thinking process:

 ► Juxtaposition of the data sources—it aligns the sources 
to clarify and/or build on each other.

Table 1 Inclusion criteria, according to population, intervention, comparator, outcome, time period, (PICOT) types of studies, 
other

PICOT

A priori criteria

Modified criteria Rationale for modificationInclusion criteria Exclusion criteria

Population Critical care healthcare professionals 
defined by the American Association of 
Critical Care Nurses (definition provided 
in online supplemental file 4).96

Healthcare professionals who 
do not practice in a critical 
care environment

Included all healthcare 
professionals defined 
by the WHO including 
student healthcare 
professionals (online 
supplemental file 4).46

There were insufficient studies 
(n=1 study) focusing on 
only critical care healthcare 
professionals. Students are 
also predisposed to high stress 
especially intensified during 
clinical years of training.26

Intervention Individual- focused interventions (self- 
care interventions, coping strategies, 
well- being interventions, supplemental 
nutrients), Organisational interventions

Studies that do not have or 
did not report the intervention

Included individual- 
interventions only 
(excluded organisational 
interventions)

Healthcare is complex in nature. 
Combining both of individual and 
organisational interventions would 
impede quality of the review.

Comparator Usual practice, no interventions, 
comparison between interventions. 
Included one or more experimental 
arms

Not applicable No modifications made Not applicable

Outcome Well- being, compassion satisfaction, 
mindfulness, resilience, coping, burn- 
out, violence, self- care indicators, 
practice environment, work force 
retention and recruitment.

Review does not address 
well- being, ill- being and/or 
any type of modulating factor 
outcomes

Included well- being, 
compassion satisfaction 
mindfulness, resilience, 
coping, burn- out, and self- 
care indicators.

Workplace violence, practice 
environment, workforce retention 
and recruitment were excluded as 
these are outcome measures for 
organisational interventions.

Time period No date restriction Not applicable Date restriction 2016 – 
2020

Extensive no of reviews to 
analyse—date restrictions 
provided latest evidence.

Types of 
Studies

Systematic review (in well published 
interventions) or randomised control 
trials (where there are no systematic 
reviews) or cohort studies if not 
randomised controlled trials.

Before- and after- studies, 
non- systematic literature, and 
scoping reviews

Systematic reviews only Not applicable

Other Excluded studies that did not meet 
criteria domains three and six of the 
R- AMSTAR tool

Not applicable Not Applicable Not applicable

R- AMSTAR, Revised- Assessing the Methodological Quality of Systematic Reviews.
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 ► Reconciling data discrepancies—explores reasons 
and rationales for data disparities.

 ► Adjudication of data—considers the relevance and 
trustworthiness (data quality).

 ► Consolidation of data—inference of mechanisms for 
outcomes.

 ► Situation of evidence—considers the setting of 
intervention.

Identifying the theories assisted the process of under-
standing how interventions may work to generate a 
specific outcome. The next stage identified common 
themes across the included studies. Using a narrative 
and interpretative approach, authors discussed and 
synthesised initial conclusions that was used to refine or 
refute the candidate theories. This process of synthesis 
was chosen in preference to a meta- analysis given the 
diversity in interventions, populations and outcomes.57 58 
All data were then categorised into context, mechanism 
and outcome table, where each intervention was exam-
ined based on for42: what were the effects of well- being 
and self- care interventions (outcomes) when imple-
mented to health professionals (context)? What caused 
these effects (mechanisms) and were there internal 
and external influences (context) that facilitated such 
outcomes? ‘Context’ can be understood as external 
influencing factors on the mechanisms, whereas ‘mech-
anisms’ are the context- sensitive and hidden forces that 
create the ‘outcome’.42 The final synthesis was agreed on 
by all authors.

Using CMOC to create theory prepositions and develop revised 
program theory
To integrate theories into different levels of social struc-
tures (micropertaining to individual and macropertaining 
to social),56 authors appraised theories in accordance with 
four criteria (online supplemental file 6). It was important 
to note that this review did not focus on macrosystem as it 
describes organisational components, which were excluded 
from this review.

Theory prepositions (TPs) was developed by connecting 
underlying causal processes to CMOC concepts.56 This 
was done by iteratively hypothesising how an outcome is 
achieved based on the understanding of (1) retroduction—
how it was achieved in other circumstances and (2) abduc-
tion—development of a new hypothesis based on data. This 
process enabled the development of TPs.56 The next step 
was to draw on connections and relationships between TPs.56 
Theories were positioned within a web of causations, which 
enabled the development of a rich picture.56 Gaps identified 
within the overall theory enabled the formation of hypoth-
eses using abductive and retroductive inferences—the same 
process forming original prepositions.56 The TPs were then 
used to develop the revised PT (figure 2). The revised PT is 
explained in online supplemental file 7.

RESULTS
Study characteristics and design
The database search strategy yielded n=4467 records, and 
n=189 duplicates were removed. After screening the titles 

Figure 2 Revised programme theory.
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and abstracts, the authors excluded 3678 studies. The 
remaining 3982 studies were retrieved for full- text assess-
ment. A total of 287 studies were excluded as they did not 
meet the inclusion criteria. Finally, a total of 17 studies 
met the inclusion criteria. The process of including 
and excluding studies is reported on the PRISMA flow 
diagram (figure 3). Included studies were reported in 
characteristics of included studies (online supplemental 
file 8) and excluded studies reported in an excluded 
table with the rationale for exclusion. Included articles 
spanned a 5- year period (2016–2020), which incorpo-
rated the compilation of systematic reviews (n=17). The 
articles were derived from a range of countries, including 
UK (n=4), USA (n=3), Canada (n=2), Ireland (n=2), 
Malaysia (n=2), Australia (n=1), China (n=1), Germany 
(n=1) and Taiwan (n=1). Only one article by Alkhawaldeh 
et al specifically focused on the population of CCHP in 
comparison to all other 16 articles focusing on general 
healthcare professionals.59

A total of n=81 interventions were identified from 
n=17 systematic reviews. Data collected from each of the 
17 included systematic reviews incorporated (1) specific 
programme context that may influence programme 
outcomes, (2) processes of programme implementation, 
(3) how contexts may shape specific mechanisms creating 
change and (4) programme impacts.60 Variations of inter-
ventions included is summarised below:

 ► Mindfulness and cognitive training (n=37) (mind-
fulness (n=22), acceptance and commitment 
therapy (n=1) cognitive–behavioural therapy (n=1), 
emotional intelligence (n=5), resilience (n=1), self- 
management and recovery training (n=1), Balint 
group (n=1), neurolinguistic programming (n=1), 
resilience (n=1), Relaxation Response Resiliency 
Programme for Palliative Care Clinicians (n=1), 

Background Affect Trouble Handling and Empathy 
(n=1), Activities Contributing Comparisons Emotions 
Pushing Away Thoughts Sensations (n=1)).

 ► Self- care intervention (n=16) (self- compassion (n=2), 
massage (n=2), aromatherapy (n=4), breathing (n=1), 
relaxation (n=1), narrative (n=2), knitting (n=1), 
music (n=2), art (n=1).

 ► Self- improvement (n=9) (education/workshop (n=4), 
self- reflection (n=1), career training (n=1), mental 
practice session (n=1), micro- task (n=1), adaptation 
practice (n=1)).

 ► Low- intensity exercise (n=5) (yoga (n=2), Qigong 
(n=1), Tai chi (n=1), Physical exercise ((non-) work-
place based, individually designed (n=1)).

 ► Social support (n=5) (counselling (n=1), support 
group (n=2), debriefing (n=2)).

 ► Mixed interventions (n=5) (education on CBT 
(n=1), job awareness with assertive training and time 
management (n=1), massage and aromatherapy 
(n=1), biofeedback relaxation and workshop (n=1), 
mindfulness and communication and self- awareness 
workshop (n=1).

 ► Miscellaneous uncategorised interventions (n=4) 
(heart touch (n=1), auriculotherapy (n=1), Didactic 
or interactive instruction in biopsychosocial approach 
(n=1), respiratory one (n=1)).

Context-mechanism-outcome configurations
This section presents findings on the effectiveness of 
interventions and how context may affect the mecha-
nisms to achieve an outcome, that is, the interaction to 
yield CMOC. Six ‘plausible hypothesis’ was identified by 
drawing on the Locus of Control theory, Job- Demand- 
Resources Model, and Self- Regulation Theory. The TP is 
postulated in table 2.

Figure 3 PRISMA 2020 flow diagram. PRISMA, Preferred Reporting Items for Systematic Reviews and Meta- Analyses.
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Theory proposition 1 (TP1): tailoring (tailoring to my needs)
Tailoring or modifying interventions can be observed 
across all included studies given that contextual factors 
such as ethnicity, work schedules, personality traits (ie, 
perfectionists) and unique environments and responsibil-
ities can impact on the functioning of interventions.61–63 
Ghawadra et al found that adapting interventions to 
cater to specific populations is essential as it met their 
needs to facilitate effective delivery of interventions. For 
example, Malaysian participants found that a customised 
Mindfulness- Gym Programme was effective as it met the 
requirements of their multiethnic community.61 Similarly, 
participants working with heavier work schedules, such 
as nurses, required shorter mindfulness programmes to 
enable them to attend the full- course of the interven-
tion.61 Chesak et al found that nurses used various holistic 
intervention to support healthful behavioural patterns 
and self- care to deliver high quality care.64 The method 
of delivery such as the use of technology (ie, telephones, 
smartphones) is also promising as it is enables a greater 
sense of personalisation in terms of being less time 
consuming, cost- effective, and more suitable and easier 
to access for individuals with heavier workloads.61

TP 2 (TP2): structured education (is my education structured 
enough?)
Alkhawaldeh et al suggested that integrating structured 
education within interventions is essential as it emphasises 
on the notion of how to cope with stressful events.59 For 
example, stress management trainings that incorporated 
structured emotional intelligence education demonstrated 
improvements in the Expended Nursing Stress Scale (eval-
uates nurses’ work- related stress) scores, 136.6 (SD=24.6, 
p=0.001) and 113.02 (SD=16.2, p=0.001) preintervention 
and postintervention accordingly. The structured educa-
tion comprised of teaching the 5 major elements and 
15 subscales of emotional intelligence.59 This is further 

supported by other included studies that had also implicitly 
or explicitly included education and learning as the foun-
dations of interventions. For example, Chesak et al reported 
mindfulness education programmes and communication 
training,64 Clough et al reported on education interven-
tion for cognitive–behavioural therapy,62 and Venegas et al 
reported on adaptation practices that involves learning how 
to cope with anxiety, depression and stress.65 Most interven-
tions were modelled in a way that education is administered 
by teaching the intervention.66 62 64 65

TP 3 (TP3): engagement (ASK me what I want)
Studies highlighted that ‘engaging with the intervention’ is 
essential to maximise intervention usage and prevent from 
avoidance practices.67 Rudaz et al suggest that mental health 
professionals and trainees should engage with their own self- 
care, described as self- initiated practices, to enable positive 
well- being and improved health outcomes.68 Interventions 
such as Acceptance and Commitment Therapy is prom-
ising to enhance psychological flexibility, which is used to 
engage individuals with meaningful patterns of activity while 
considering acceptance and mindfulness of arising issues.68 
Lee et al suggested that the use of frequent problem- focused 
coping can enable individuals to face crisis and engage 
themselves to solve problems and stressors, which leads to 
improvements in personal accomplishment.67 Thus, the lack 
of intervention engagement can impede uptake of inter-
vention and result to low adherence.62 This is particularly 
important considering the contextual factors may impede 
intervention engagement, such as workload, shift work,and 
lack of support.62

TP 4 (TP4): quiet mental space and awareness (being aware 
of my surroundings)
Incorporating interventions that facilitate a quiet mental 
space enables the mind to relax.69 It allows agency and 
promote awareness of the situation, encompassing 

Table 2 Six plausible hypothesis

Identifier Plausible hypothesis

TP1 Healthcare professionals are more likely to engage with resources if they are personalised to their needs, considering that 
resources should cover two adaptive self- regulation strategies of recovery and job crafting.97 The adaptive strategies modify the 
stressor or stress- response, which often result in new personal (individual) and job resources.

TP2 Structured education is relative to intervention engagement as it teaches the process of ‘how to cope’.

TP3 Potential solution for preventing or decreasing burn- out experiences and improving well- being within healthcare workforces are 
influenced by the ability to engage with the intervention. Being engaged enables individuals to adhere to the intervention through 
self- initiated practices. The influences of contextual factors are equally as important to consider, for example, personality traits, 
ethnicity, workload and work schedule.

TP4 Awareness is an important personal resource as it enables healthcare professionals to regulate feelings of stress and fatigue. 
Absence of awareness can aggravate the stressor or problem, resulting in increased daily job demands and decreased job and 
personal resources.97

TP5 Having organisational resources is equally as important as it can offer right challenges and resources to employees. For example, 
training and hiring healthcare professionals that can be healthy and transformational leaders.

TP6 If measures are unified, it is possible to determine the effectiveness of interventions and comprehensively understand why some 
interventions may or may not work for healthcare professionals.

Recovery pertains to decreasing personal stress levels during and employee’s off- job time, whereas job crafting is to adjust relationships, tasks or 
their job demands and job resources to optimise the work environment.
TP1, theory proposition 1.
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understanding and acceptance of oneself and others.70 71 
69 Lamothe et al proposed that mindfulness interventions 
are particularly useful as it creates curiosity and accep-
tance of emotions without attempts to change the expe-
rience or perceived judgements.72 Accepting emotions 
enables individuals to ‘let go’ of aspects of work which 
they were unable to do.69 This is likely due to the inability 
to detect and name the emotion, leading to feelings 
of distress.72 Hunter et al found that healthcare profes-
sionals who can practice acceptance are likely to provide 
enhanced care to patients and become more attentive 
towards both colleagues and patients.73

TP 5 (TP5): individual-focused interventions should not 
replace work stressors (do not ignore my problems at work)
Two studies reported that although individual- focused 
interventions exist to address stress and burn- out, inter-
ventions to improve work conditions should not be 
overlooked. Lomas et al emphasised that addressing 
underlying structural causes is crucial to enhance the 
effects of individual- focused interventions.63 This is 
especially profound considering that healthcare sectors 
are overworked and practice is becoming more acute in 
nature.63 74

TP 6 (TP6): unity of interventions and measures
Eight studies did not recommend a specific intervention 
to manage and/or prevent stress and burn- out. Influ-
ences of contextual factors such as having same interven-
tions trial among different populations was prominent 
issue that led to the lack of consensus.55 61–64 69 75 76 Since 
healthcare professionals work in different settings and 
encounter different types of workload, it makes their 
experiences of stress and challenges unique to the indi-
vidual.61 76 Three studies reported that the lack of focused 
measurements including intensity, duration, mode of 
delivery and outcome measures created a gap in deter-
mining the effectiveness of interventions.61 64 77 Li et al 
proposed that rather, both subjective and objective data 
of the intervention should be considered to fully under-
stand the mechanisms of why and how an intervention 
works and produce an outcome.77

DISCUSSION
This umbrella realist review provided guidance to key 
stakeholders on the types of interventions that are effec-
tive to improve well- being and decrease burn- out among 
healthcare professionals. It provided practical guidance 
by showing the importance of contextual factors exem-
plified by healthcare professionals to achieve well- being 
beyond the simple acquisition of interventions. The 
realist approach enabled the understanding of what is 
effective, how, and under what conditions as presented in 
online supplemental file 9.

Tailoring interventions
Tailoring the intervention can cater to contextual factors 
and mechanisms (TP1). This can be done by addressing 

the individual’s characteristics such as goals, personality 
factors, preferences, needs and resources, and tailor one 
or a combination of interventions to suit the individual.78 
For example, Conrod et al identified personality traits 
as a risk factor for alcohol abuse among adolescents.79 
Personality- focused interventions such as psychoeduca-
tion and behavioural/cognitive coping skills training 
were then used to target specific personality dimensions.79 
Tailoring adds meaning into the intervention through 
integrating unique characteristics of the individual—
based on data collected about the individual.80 Likewise 
in digital media, tailoring of content is used by collecting 
the user’s personal information and/or behaviour and 
thereafter personalising the content based on the user’s 
interest—for example, greeting users by name at login.81 
Tailoring and customisation is viewed by computer scien-
tists as a way to close the gap between user and computer 
by increasing personal relevance and prioritises the user’s 
control and involvement.81 82 Essentially, the same tech-
nique can be considered when designing a tailored or 
customised intervention for well- being and burn- out.81 82 
Perhaps, efforts to tailor, customise and personalise inter-
ventions have been initiated, but there remains a gap 
in determining the ‘right’ and most effective process/
framework to uniformly design the intervention to ensure 
consistency of intervention design, duration, intensity 
and mode of delivery (TP6).

Intervention- engagement is the time actively used in 
participating in the intervention (TP3).83 The extent of 
intervention- engagement is influenced by contextual 
factors such as personality traits, interests and whether 
interventions are tailored to the individual.83 Ruiter et al 
found in a randomised controlled trial that individually 
tailored health messages received more attention than 
non- tailored counterparts.84 Essentially, recipients of the 
tailored message felt higher personal relevance, which led 
to an increase in engagement to the intervention.84 There 
is a positive linear relationship between engagement and 
intervention effectiveness, where highly engaged individ-
uals will experience greater treatment effects in compar-
ison with lower engagement.83

Learning process
A key concept when designing the intervention is to inte-
grate a structured education programme (TP2) as it not 
only increases knowledge on the subject matter, but also 
develops reasoning, problem- solving skills and awareness 
of one’s emotions and others such as emotional intelli-
gence.85 Education is often used subconsciously within 
well- being and burn- out interventions.86 For example, 
clinical debriefing in critical care, operating theatres and 
resuscitation was found to improve learning/education, 
staff performance, patient outcomes and team efficiency 
and dynamic.86 Mindfulness interventions also use struc-
tured experiential learning to train attitudes and aware-
ness.87 Learning may have its drawbacks due to contextual 
factors of the learning environment. van Vendeloo et al 
demonstrated that complex constructs such as formal and 
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informal aspects of training programmes, atmosphere 
and organisational factors play a key role in the type of 
education received.88 In fact, the learning environment 
may be a crucial component of burn- out.88 Contextual 
factors such as ‘hidden curriculum’ is also widely known 
to take place outside the clinical setting, which fosters 
competitiveness and performance above collaboration.89 
Hidden curriculums erode professional behaviour and 
decreases compassion, empathy and increases cynicism 
and burn- out among healthcare professionals.89–91 Essen-
tially, authors can hypothesise the reason (mechanism) to 
why this review’s findings suggests using emotional intelli-
gence components, such as awareness (TP4), to structure 
the learning process.59

Application to CCHPs
This review was unable to analyse what interventions work, 
under what circumstances, to achieve what outcomes for 
CCHP. However, authors were able to extract contextual 
factors that may be beneficial for future research. Inter-
ventions for CCHP focused on cognitive–behavioural 
therapy, mindfulness, massage, yoga and aromatherapy.59 
Alkhawaldeh et al suggested that cognitive–behavioural 
therapy and mindfulness interventions were effective for 
occupational stress, anxiety and depression.59 These inter-
ventions teaches individuals to develop cognitive flexibility 
and reframe experiences or perspectives, which facilitates 
the development of resilience and improved well- being.92 
Resilience lowers levels of neuroticism by instilling protec-
tive factors such as emotional stability, openness, agree-
ableness, extraversion and conscientiousness.93 This is 
necessary for CCHP as working environments can amplify 
emotional impact by perpetuating feelings of isolation.38 
Systems to support collaboration within critical care work-
place are limited, where practices primarily occur within 
silos.38 Although the Critical Care team provide care 
through a diverse interprofessional team, the absence of 
a community affects the ability to manage emotions (ie, 
managing symptoms of psychological stress).38 Costa and 
Moss suggest individual interventions should thus focus 
on self- care, self- awareness and mindfulness for CCHP.38

Similar contextual factors between findings from 
general healthcare professionals and CCHP include 
customisation of interventions (ie, on- the- job mind-
fulness) and education using emotional intelligence 
components.59 Interventions also targeted lifestyle 
improvements, such as stress management education 
programme that uses physical coping methods and prac-
tices.59 Essentially, negative coping techniques such as 
escape- avoidance behaviours often develop sedentary 
lifestyles.94 95 Jordan et al suggest that the combination of 
having high self- efficacy and social support can facilitate 
healthier coping behaviours and lifestyle for employees 
within highly stressful professions.94

FUTURE DIRECTIONS
This paper was able to expand the search to include both 
critical care and general healthcare professionals; and 

although contextual factors such as work environment 
and experiences are different between the two groups, 
there is a similarity in the experiences of burn- out which 
provides an estimated picture of the CMOs that CCHPs 
may experience. Moreover, the combination of contex-
tual factors and inconsistent outcome measures and 
intervention measures (ie, intensity, duration) made 
it difficult to conduct a meta- analysis of interventions. 
Instead, using the realist approach was beneficial for 
this review as it facilitated a platform to showcase the 
complexity of interventions using TPs and PT. Based on 
the realist approach, findings suggested that tailoring of 
individual- interventions and the integration of structured 
education led to effective intervention outcomes for 
healthcare professionals. The Positive Emotion, Engage-
ment, Relationships, Meaning, Accomplishment theory 
components are recommended criteria for interven-
tions–interventions that do not meet these criteria should 
be reconsidered. Contextual factors such as personal 
and organisational influences should also be considered 
when tailoring an intervention. As previously discussed, 
examples such as personality traits, ethnicity, workload 
and work schedule influence the interaction between 
the individual and intervention.6–8 Specifically CCHP, 
the balance between self- care, social support, awareness/
mindfulness and self- efficacy may also be prime compo-
nents to improve emotional intelligence and resilience—
which are essential components to improve well- being 
and decrease burn- out.38 Future research, such as seeking 
validation through expert opinion, would help to further 
understand hidden contextual factors, mechanisms and 
their interactions to provide a greater depth of knowl-
edge ready for application with the critical care popula-
tion. Understanding contextual factors and mechanisms 
should facilitate the development of interventions that 
are catered for CCHP, providing realistic and reliable 
reporting of outcomes that can be easily implemented 
within the ‘real- world’ setting.
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Supplementary File 1 – Study design to complete the systematic realist review 

 Phase Task(s) 

1 Develop an initial program 

theory  

• Develop an initial program theory using middle 

range theories 

2 Search methods • Search for electronic databases for peer review and 

grey literature using Medical Subject Heading 

(MeSH) terms and keywords. 

3 Study selection and 

appraisal 

• Screen relevant abstracts and articles using 

inclusion and exclusion criteria and retrieve full text 

articles. 

4 Data extraction • Extract relevant data using modified extraction tool 

(modified and tested). 

5 Process of synthesizing 

data 

• Analyse for context and outcome patterns of 

intervention using middle-range theories 

• Synthesise the mechanisms of interventions using 

middle-range theories. 

6 Present initial program 

theory 

• Finalise the program theory by refinement (bringing 

in new theories, downplaying others, adding depth 

through explanations and inter-connections) 
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Supplementary File 2 – Step 1: Initial program theory  

The initial program theory (Figure 1) was developed using middle range theories including 

the Positive emotion, Engagement, Relationships, Meaning, Accomplishment (PERMA) 

theory,[1] Transactional Theory of Stress and Coping (TTSC),[2] Conservation of Resources 

theory (COR),[3] Job Demand-Resources model (JD-R),[4] and resilience theory.[5]  

The initial program theory commences with resources guided by the PERMA theory.[1] Job 

resource is important in wellbeing as it provides efficient coping strategies to decrease job 

stressors and demands.[6] Individuals use the PERMA components to assess areas that they 

may lack in and choose the resource from the specific component (i.e., lack of engagement, 

individuals will use resources to improve engagement). This is followed by lifelong learning 

and retaining the resource.[7] Learning and retaining are important for individuals to adapt 

to challenges, facilitate transformational changes, and encourage positive behaviours. [7]  

After learning the resource, individuals are expected to apply the learnt resource within 

stressful or challenging environments.[7] Using the TTSC theory to explain the process, the 

individual will first internally appraise the situation, then use the resource, and then analyse 

the outcome in their ability to overcome the challenge.[8] If individuals cannot overcome 

the challenge (stress), it could represent the lack of learning or retaining the resource.[8] 

However, there is also a complex interplay between coping styles (problem- and emotion- 

focused coping) and the use of resources.[8] The theory assumes that individuals with 

problem-focused coping will adapt better to challenging situations as they believe that their 

resources or the situation demands are changeable.[9] For example, individuals may seek 

help from others for social support.[9] Comparatively, emotion-focused coping pertains to 

controlling one’s emotional response.[9] Emotional-focused coping is often used when 

individuals feel that they cannot change the stressful situation, which reflects on the lack or 

insufficient knowledge of the resource.[9] The inability to cope with the challenge will lead 

to unsustainable work performances and stress.[10] It demonstrates the need for 

individuals to reappraise, relearn, and re-utilise the resource until they can overcome the 

challenge.[8 ,10] The initial program theory suggests that it is also possible to choose an 

alternative resource depending on the PERMA component. For example, an individual using 

one type of engagement resources such as family and friend support that can provide 

another type of engagement resource as debriefing. It is also possible for individuals to add 

other resources (i.e. mindfulness, self-care resources) whilst maintaining the current 

resource. According to the COR theory, individuals should strengthen the existing resource 

and build on new resources.[11]  

If individuals can cope with the challenge, they will achieve self-actualization – a growth 

dimension of flourishing and psychological wellbeing.[12 ,13] The concept of self-

actualization pertains to an individual’s realization of their potential and self.[14] 

Conceptually, self-actualization requires a foundation of lifelong learning to develop 

knowledge maturity in individuals and an environment (contextual factor) that is 
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accommodating.[15] Self-actualization results in an individual’s ability to flourish and thrive 

within the work environment and achieve vitality.[15] Effective effort and endurable effort 

are two key concepts required when building employee vitality.[16 ,17] Effective effort is 

important to produce active contextual performance, whereas endurable effort ensures 

that the ‘work effort’s’ expenditure do not deplete the resources required for future effort 
expenditure.[16] The ability to flourish, thrive, and achieve vitality will lead to an array of 

improvements, such as wellbeing, resilience, and burnout.[15 ,16] Throughout the initial 

program theory process, there are organizational factors that may impede the ability to 

cope with stressors. However, this umbrella review, will not discuss organizational factors as 

it focusses on individual- factors and level of interventions.   
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Supplementary File 3 – Keywords and search strategy 

Keywords used in the initial search 

Population Intervention Outcomes 

Healthcare Professionals 

Critical care 

Nurse 

Doctor 

Allied health intensivist 

Trainee 

Medical specialist 

Trauma 

Emergency department 

Acute care 

 

Self-care 

Exercise 

Healthy nutrition 

Adequate rest 

Supplemental nutrients 

Vitamin D 

Adaptens 

Probiotics 

Coping strategies 

Mindfulness 

Resilience 

Organisational 

Ethical management principles 

Violence protection 

Workforce provision 

Fatigue 

Burnout 

Stress 

Compassion Exhaustion 

Resilience 

Violence 

Self-efficacy 

Mindfulness 

Organisational 

environment 

  

Refined search strategy 

Keywords 

( TITLE-ABS-KEY ( fatigue ) OR TITLE-ABS-KEY ( burnout ) OR TITLE-ABS-KEY ( stress ) OR 

TITLE-ABS-KEY (compassion ) OR TITLE-ABS-KEY (exhaustion) OR TITLE- ABS-KEY ( resilience ) 

OR TITLE-ABS-KEY ( violence ) OR TITLE-ABS- KEY ( self AND efficacy ) OR TITLE-ABS-KEY ( 

mindfulness ) OR TITLE-ABS- KEY ( organisational ) OR TITLE-ABS-KEY ( environment ) OR ( 

TITLE-ABS-KEY ( rhodiola ) ) + vitamin D + probiotics + adaptogens + coping + professional 

quality of life + positive affect + negative affect AND TITLE-ABS-KEY ( critical ) OR TITLE-ABS-

KEY ( intensive AND care ) AND TITLE-ABS- KEY ( systematic AND review ) AND TITLE-ABS-

KEY ( doctors ) OR TITLE-ABS-KEY ( nurses ) OR TITLE-ABS-KEY ( allied AND health ) ) 

 

Broad Search 

((TITLE-ABS-KEY (intervention) AND TITLE-ABS-KEY (stress) OR TITLE-ABS-KEY (wellbeing) 

AND TITLE-ABS-KEY (workforce)
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Supplementary File 4 – Inclusion criteria population definition 

Term Defined by Definition 

Critical care 

The American Association 

of Critical Care Nurses 

(2020) [18] 

The definition of ‘critical care’ areas was 
adopted for this review and thus included 

intensive care units (ICU adult, neonatal and 

paediatric), emergency departments, cardiac 

care units, cardiac catheter labs, step-down 

units, telemetry units, and recovery rooms.  

Healthcare 

Professional 

World Health 

Organization (2008) [19]   

The definition of healthcare professionals: 

generalist and specialist medical practitioners, 

nursing, midwifery, traditional and 

complementary medicine professionals, 

paramedical, dentist, pharmacist, 

environmental and occupational health and 

hygiene, physiotherapist, dieticians and 

nutritionists, audiologist and speech therapist, 

optometrist and ophthalmic opticians, health 

professionals not elsewhere classified. 
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Supplementary File 5 – R-AMSTAR Results 

 

First author, year 

R-AMSTAR 

1 2 3 4 5 6 7 8 9 10 11 
Total R-AMSTAR 

score 
/ 44 % 

1 Alkhawaldeh, 2019 3 4 4 2 2 4 4 3 1 3 3 33 44 75 

2 Bischoff, 2019 3 4 4 2 3 4 4 1 1 1 2 29 44 70 

3 Chesak et al., 2019 3 1 4 2 1 4 1 3 1 2 1 23 44 52 

4 Clough, 2017 3 4 4 2 1 4 3 3 1 2 1 28 44 63 

5 Fox, 2018 3 4 4 0 1 2 3 1 1 2 3 24 44 55 

6 Ghawadra, 2019 3 2 4 2 4 2 4 3 1 3 3 31 44 70 

7 Lamothe, 2016 3 4 3 2 1 4 4 2 1 2 3 29 44 70 

8 Lee, 2016 2 4 4 3 2 4 4 3 4 3 2 35 44 80 

9 Li, 2019 4 4 4 3 4 4 4 3 1 2 3 36 44 82 

10 Lomas, 2017 3 1 3 1 3 4 3 1 4 4 1 29 44 70 

11 Lomas, 2018 4 1 3 1 3 4 3 1 4 4 1 29 44 70 

12 Murray, 2016 3 4 4 1 1 4 3 2 1 2 3 28 44 63 

13 Phillips, 2019 3 4 4 1 1 4 4 1 1 2 3 28 44 63 

14 Ravalier, 2016 3 3 4 2 2 4 4 3 1 3 2 31 44 70 

15 Rudaz, 2017 3 1 4 2 1 3 1 1 2 2 2 22 44 50 

16 Stanulewicz, 2019 4 1 4 1 1 1 1 1 2 2 3 21 44 48 

17 Venegas, 2019 4 4 4 4 3 4 4 3 4 3 3 40 44 90 

Mean 3.2 2.9 3.8 1.8 2 3.5 3.2 2.1 1.8 2.5 2.4 29.2 44 67.1 

Standard Deviation 0.5 1.4 0.4 1 1.1 0.9 1.1 1 1.3 0.8 0.5 5 0 11.5 

NOTE: Study by Stanulewicz, 2019 met the inclusion criteria, however, it did not meet domain six (absence of included studies table) of 

quality appraisal. This has led to the exclusion of this paper and findings will not be contributed to this review.   
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Supplementary File 6 – Theory criteria measures 

The following provides a description of the theory criteria for utilisation in developing the 

program theory. 

Criteria 

No. 

Description 

I The level within the social system, that is, the extent to which they offered 

guidance for explaining phenomena at or between micro-, meso-, or 

macrolevels. 

II Their potential fit with the aims of the current research project, that is, the 

extent to which they offered guidance, in this case, for explaining the likely 

phenomena observed when looking at the transformation of youth sexual 

health services. 

III Their simplicity—how readily they inspired theory generation. 

IV Their compatibility with realist notions of causation, 

that is, the extent to which they offered guidance for articulating underlying 

causal processes building notion of complexity consistency theory. For example, 

these theories would address some of the following: the constituent elements 

of the system, interactions within and between levels of a system, and the 

properties that may result in one level of the system as a consequence of the 

interactions at other levels.[20] 

  

The follow table depicts the assessment of chosen middle range theories and their grading 

process in accordance to the above theory criteria. 

Middle-Range 

Theory 

Criteria No. Include to refine program 

theory I II III IV 

Locus of Control 

theory 
✓ ✓ ✓ ✓ Include  

Job-Demand-

Resources Model  
✓ ✓ ✓ ✓ Include  

Self-Regulation 

Theory 
✓ ✓ ✓ ✓ Include  

Abbreviations: ✓ = Yes, X = No 
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Supplementary File 7 – Description of the revised program theory 

The revised program theory focused on refining the job resources component. Figure 3 

presents the revised program theory. The revised program theory depicts an inter-related 

model, where each contextual component operates together to influence job resources. 

They do not operate in a linear fashion. The program theory commences with an 

assessment to identify skills, knowledge, and attitude gaps and needs of healthcare 

professionals. The assessment outcome informs the design of intervention, considering 

contextual components to achieve the desired outcome such as prevention or decreasing 

burnout. Designing of the intervention will be tailored to the individual, either requiring 

single or a combination of interventions. For example, the assessment outcome may 

determine insufficient social support and lack of awareness. A combination of debriefing 

sessions and mindfulness intervention can be administered to cater for both recovery and 

job crafting. An example of integrating contextual factors (contextual component) can 

include assessment outcome suggesting busy work schedule for the healthcare professional. 

Thus, using technology-based debriefing and mindfulness session may facilitate ease in 

access, time management, and adherence to the intervention. Mechanisms (not included in 

Figure 3) will be generated such as acceptance, interests, and receptivity. Healthcare 

professionals are expected to undertake the processes of learning, self-actualization, and 

vitality as reflected in the macro level of the program theory to achieve main outcomes of 

wellbeing and decreased burnout. 
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Supplementary file 8 - Summary characteristics of included studies 

First author, 

review year  

(Country)  

Aim  Design  Search strategy & search inclusion 

criteria  

No. of 

studies  

Country of 

reviewed 

studies  

Total/Range of 

participants and 

population  

Design of 

reviewed studies  

Alkhawaldeh, 

2019  

(Malaysia)   

To summarise interventions 

to manage occupational 

stress among critical and 

intensive care nurses 

(keeping in consideration of 

its methodological quality)   

SR  CINAHL, The Cochrane Library, 

PsycINFO, EBSCO, MEDLINE, PubMed  

- Search terms provided  

- Restricted to English language  

- Jan 2009 – Jun 2019  

12  Iran, USA, 

Armenia, 

India, Turkey, 

Malaysia  

Range (N=13-76)  

Not reported  

RCT, Pre-post 

design, Quasi-

experimental  

Bischoff, 2019  

(Germany)  

To examine if physical 

activity interventions 

decreases occupational 

stress among healthcare 

professionals alongside 

identifying its components 

(including intervention type, 

duration, frequency, and 

intensity).  

SR  PsycINFO, Medline and CINAHL  

- Search terms provided  

- Restricted to English and German 

language  

- No date restrictions  

NOTE: Search conducted Feb 2018 and 

repeated in Mar 2019  

18  USA, Sweden, 

China, Brazil, 

Taiwan, 

Canada, 

Spain, Israel, 

Norway  

Range (N=9-282)  

Health professionals, 

nursing aides and 

assistant, 

unidentified 

profession of 

employees working 

in hospital and home 

care services  

RCTs, Pre-post 

design  

Chesak, 2019  

(USA)  

To explore the available 

types of stress management 

interventions to reduce 

stress and burnout among 

nurses and identify 

assessment tools to measure 

the efficacy of interventions.  

SR  CINAHL, Academic Search  

Premier, EBSCO MegaFILE, PubMed, 

MEDLINE  

(ProQuest), PsycINFO.  

- Search terms provided  

- Restricted to English language  

- Jan 200 to Aug 2017  

90  Not reported  Range (N=27-194)  

Population not 

reported  

Not reported  

Clough, 2017  

(Australia)  

To review the evidence and 

determine the effectiveness 

of behavioural and 

psychosocial interventions in 

decreasing stress and 

burnout for medical doctors  

SR  PsycINFO, Medline, Informit, CINAHL, 

and ProQuest Dissertations and Theses  

- Search terms provided  

- Restricted to English language  

- Prior 2016  

23  USA, 

Developing 

nation - NS  

Range (N=6-227)  

Family/primary care 

doctors  

Pre-post 

intervention, 

RCTs, Quasi-

experimental  
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First author, 

review year  

(Country)  

Aim  Design  Search strategy & search inclusion 

criteria  

No. of 

studies  

Country of 

reviewed 

studies  

Total/Range of 

participants and 

population  

Design of 

reviewed studies  

Fox, 2018  

(Ireland)  

To synthesise evidence and 

outline the type and efficacy 

of interventions used to 

improve physician’s 
resilience.  

SR  MedLine,  

PsycINFO, CINAHL, Web of Science and  

Psychology and Behavioural Sciences  

- Search terms provided  

- Restricted to English language  

- No date restrictions  

22  USA, 

Germany, 

Israel  

Not reported  Pertest- post-test 

design, RCT, 

mixed methods, 

qualitative  

Ghawadra, 

2019 

(Malaysia)  

  

To determine the 

effectiveness of MBSR in 

decreasing psychological 

distress in nurses  

SR  Science Direct, PubMed, EBSCO host, 

Springer Link and Web of Science  

- Search terms provided  

- Restricted to English language  

- 2002 - 2017  

9  Canada, USA, 

Japan, 

Malaysia, 

Brazil, 

Portugal  

Range (N=13-94)  

RN  

RCT, Quasi-

experimental  

Lamothe, 

2016  

(USA)  

  

To identify and determine 

the effectiveness of MBSR in 

healthcare professionals and 

assess its relationship with 

promoting empathy and 

three key emotional 

competencies (1. Own 

emotions, 2. Other’s 
emotions, 3. Emotional 

acceptance)  

SR  PubMed, Medline, PsycINFO, EBM 

Reviews, Web of Science, CINHAL and 

Embase.  

- Search terms not provided  

- Restricted to English language  

- Prior 22 Jan 2015  

39  USA  Range (N=12-320)  

Premedical, medical, 

psychology and 

nursing students; 

practicing nurses  

RCT, Quasi 

experiment, pre-

post design.  

Lee, 2016  

(Taiwan)  

Evaluating the effects of 

coping strategies to reduce 

burnout among nurses  

SR  Med, CINAHL, 

Cochrane, PsycARTICLES, Airiti Library, 

and Index of the Taiwan Periodical 

Literature System databases.  

- Search terms provided  

- Restricted to English and Chinese 

language  

- 1979 - 2014  

7  Netherlands, 

USA, Canada, 

Spain  

Range: (N=30-376)   

Healthcare 

professionals   

RCT & Quasi-

experiment  
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First author, 

review year  

(Country)  

Aim  Design  Search strategy & search inclusion 

criteria  

No. of 

studies  

Country of 

reviewed 

studies  

Total/Range of 

participants and 

population  

Design of 

reviewed studies  

Li, 2019  

(China)  

  

To determine the 

effectiveness of massage and 

aromatherapy in relieving 

stress among nurses  

SR  PubMed, Web of Science, PsycINFO, 

Embase and  

the Cochrane Library  

PubMed, Web of Science, PsycINFO, 

Embase and the Cochrane Library  

- Search terms provided  

- Restricted to English and Chinese 

language  

- No date restrictions   

10  Not reported  Range (N=14-120)  

Population not 

reported  

Not reported  

Lomas, 2018  

(UK)  

  

To determine the 

effectiveness of mindfulness 

interventions to improve 

wellbeing among health care 

professionals – not limiting 

to a particular mental health 

outcome (i.e. stress).   

SR  MEDLINE and Scopus electronic 

databases  

- Search terms provided  

- Restricted to English language  

- Prior Jan 2016  

41  Not reported  Total participants 

(N=2101)  

Health professionals, 

healthcare students.  

Pre-post design, 

RCT and non-

randomised 

studies  

Lomas, 2017  

(UK)  

To determine the efficacy of 

mindfulness mediation 

interventions to improve the 

wellbeing of healthcare 

professionals    

SR  MEDLINE and Scopus  

- Search terms provided  

- Restricted to English and Chinese 

language  

- Prior 10 Jan 2016  

81  Not reported  Total participants 

(N=3,805)  

Healthcare 

professionals   

RCT, convenience 

sample 

(unspecified 

methodology)  

Murray, 2016 

(Northern 

Ireland)  

To evaluate the effectiveness 

of interventions on 

improving wellbeing among 

GPs.  

SR  Cochrane Register of Trials, MEDLINE, 

EMBASE, PsycINFO, CINAHL and Web of 

Science  

- Search terms provided  

- Restricted to English language  

- Until Jan 2015  

4  Not reported  Total participants 

(N=997)  

Mixed occupational 

group  

Before- and After- 

studies, RCT  
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First author, 

review year  

(Country)  

Aim  Design  Search strategy & search inclusion 

criteria  

No. of 

studies  

Country of 

reviewed 

studies  

Total/Range of 

participants and 

population  

Design of 

reviewed studies  

Phillips, 2019  

(USA)  

To synthesize the evidence 

on the effectiveness of 

expressive arts interventions 

in decreasing stress amongst 

healthcare professionals.   

SR  SocINDEX, PsycINFO, Pubmed, CINAHL  

- Search terms provided  

- Restricted to English language  

- 1997 – 2017  

14  USA, Lituania, 

Hong Kong, 

Italy  

Range (N=6-248)  

Healthcare 

professionals  

RCT, pre-

experimental, 

quasi-

experimental  

Ravalier, 2016  

(UK)  

  

To examine if 

complementary therapies 

offered by workplaces can 

improve wellbeing amongst 

its employees  

SR  Cochrane Central Register of Controlled  

Trials, PsycINFO, MEDLINE, AMED, 

CINAHL Plus,  

EMBASE and PubMed  

- Search terms provided  

- Restricted to English language  

- Since year 2000  

10  USA, Greece, 

Austria, 

Netherlands, 

UK  

Range (N=13-152)  

Population not 

reported  

RCT, Pre-post 

design  

Rudaz, 2017  

(USA)  

Examine acceptance and 

mindfulness-based 

interventions amongst 

healthcare professionals 

working in mental health   

SR  BSCOhost (i.e., PsycInfo,PubMed)  

- Search terms provided  

- Language restriction not reported  

- Up to 30 Nov 2016  

  

26  Not reported  Range (N=9-140)  

Student or trainee 

healthcare 

professional  

Pre-post study 

design  

Stanulewicz, 

2019  

(UK)  

  

To explore, report and 

determine the efficacy of 

lifestyle interventions to 

improve behavioural- and 

clinical- health risk factors 

and outcomes among 

practicing nurses. The study 

also seeks to determine the 

efficacy of the interventions 

in improving work-related 

outcomes  

SR  Cochrane Central Register of Controlled 

Trials, MEDLINE and PubMed,  

EMBASE, CINAHL, PsycINFO, and 

BioMed Central  

- Search terms provided  

- Restricted to English language  

- Jan 200 – Dec 2018  

136  North and 

South 

America, Asia, 

Europe, 

Australia  

Total participants 

(N=16,129)  

Population not 

reported  

RCT, RCT 

crossover design, 

Pre-post design  
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First author, 

review year  

(Country)  

Aim  Design  Search strategy & search inclusion 

criteria  

No. of 

studies  

Country of 

reviewed 

studies  

Total/Range of 

participants and 

population  

Design of 

reviewed studies  

Venegas, 2019 

(Canada)  

  

To identify interventions that 

can improve practicing 

physician resilience working 

in any type of environment  

SR  Medline, EMBASE, PsychInfo, CINAHL 

and Cochrane Library, Google Scholar, 

BMJ Careers, grey literature, Clinical 

trial registries  

- Search terms provided  

- Restricted to English language  

- 1998 – 2016  

  

17  USA, Europe 

(Norway, UK, 

Germany), 

Australia.  

Range (N=40-290)  

Physicians practicing 

in all various settings 

and specialties  

RCT, Pilot RCT, 

Observational 

studies, before-

after studies and 1 

unknown  

Abbreviations Jan=January; Jun=June; Mar=March; Aug,=August; Nov=November; Dec=December; AMED= Allied and Complementary medicine Database; 

EBM Reviews=Evidence-Based Medicine Reviews; CINAHL=Cumulative Index of Nursing and Allied Health Literature; MEDLINE= Medical Literature Analysis 

and Retrieval System Online; EMBASE=Excerpta Medica dataBase; RCT=Randomised Control Trial; PsychINFO=Psychology Information; BMJ=British Medical 

Journal; UK=United Kingdom; USA=United States of America; US=Unspecified; CIS= Critical Interpretive Synthesis; SR=Systematic Review.  
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Supplementary file 9 - An overview of what works, for whom, under what circumstances, and to 

achieve what outcomes 

What works Choosing interventions that is tailored to the healthcare professional, 

relevant to their needs, keeping into account contextual factors. 

Adapting interventions to cater to contextual factors, such as adopting 

communications and information technology (i.e. technology-based 

intervention) 

Emphasizing the balance between structured education and skills 

development (intervention use) 

Understanding the mechanisms of acceptance, interests, and 

receptivity to facilitate engagement with the intervention 

Removing systematic barriers including un-unified measures. 

For whom Practicing healthcare professionals 

What circumstances Supported by colleagues, managers, and care delivery leaders. 

Environment where wellbeing of healthcare professionals is recognized 

as an important component to improve healthcare delivery and 

outcomes.  

An environment that supports organizational interventions  

What outcomes  Accomplishing work goals, personal growth and development, 

increased engagement, motivation, resiliency, and control  

Improved wellbeing and decreased burnout experiences 
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