
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) 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2022-060973:e060973. 12 2022;BMJ Open, et al. Adnan NBB



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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