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Abstract

Background: Heterogeneity amongst palliative care interventions in the intensive care unit (ICU) and their outcomes
has meant that, even when found to be effective, translation of evidence into practice is hindered. Previous evi-
dence reviews have suggested that the field of ICU-based palliative care would benefit from well-designed, targeted
interventions, with explicit knowledge translation research demonstrating valid implementation strategies. Reviewing
effectiveness studies alongside process evaluations for these interventions will give insight into the implementation
barriers or constraints identified, and the implementation strategies adopted.

Methods: A systematic review to identify and synthesise knowledge on how models of integrating palliative care
into the ICU have been implemented and provide critical recommendations for successful future development

and implementation of complex interventions in the field. The search will be carried out using MEDLINE, Embase,
Cochrane, CINAHL, and PsycINFO. The search strategy will combine terms related to palliative care, intensive care,
and implementation. Only full-text articles will be considered and conference abstracts excluded. There will be no
date or language restrictions. The Implementation Research Logic Model will be used as a framework for synthesis.
Findings will be reported following the Preferred Reporting Items of Systematic Reviews and Meta-Analyses (PRISMA)
guidelines.

Discussion: This review will provide understanding of implementation facilitators, barriers, and strategies, when
employing palliative care interventions within the ICU. This will provide valuable recommendations for successful
future development of complex interventions using implementation frameworks or theories. This can increase the
potential for sustained change in practice, reduce heterogeneity in interventions, and therefore help produce measur-
able and comparable outcomes.

Systematic review registration: International Prospective Register of Systematic reviews PROSPERO
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Background

Implementation research is defined as “the scientific
study of methods to promote the systematic uptake of
research findings and other evidence-based practices into
routine practice, and, hence, to improve the quality and
effectiveness of health services” [1, 2]. Evidence-based
interventions are often found to be effective at improv-
ing health outcomes, behaviours, and/or health related
environments [3, 4], but there is a historic gap between
this evidence base and getting evidence into practice. The
focus has frequently been on conducting intervention
studies, rather than researching whether and how the
findings translate into health impact [2].

Intensive care units (ICUs) deliver specialised care to
critically ill patients with life-threatening conditions with
the primary goal to prevent further physiological deterio-
ration while the underlying dysfunction is treated [5, 6].
For patients with life-threatening illness, palliative care
encompasses complex symptom control, communication
surrounding care and treatments, addressing patient val-
ues, transitional planning, and support for those around
them [7]. It achieves these goals through early recogni-
tion, detailed assessment, and treatment of physical, psy-
chosocial, and/or spiritual needs [7]. Although survival
in ICUs has improved with clinical and technological
advances over time, 15-20% of intensive care patients
will die during their hospital admission [8]. Time in the
ICU can be fraught with burdensome symptoms and
difficult discussions and decisions for patients and their
families [9]. Hence, it is important to have high quality
and effective palliative and end-of-life care within ICUs
and the Faculty of Intensive Care Medicine, amongst
other professional bodies, recommends this [10-12].
The faculty states that end-of-life care remains a neces-
sary core skill set for critical care teams: strengthening
inter-personal relationships between patients and those
close to them by providing a sense of control, minimis-
ing distress, alleviating both psychological and physi-
cal burdens, meeting spiritual needs, and understanding
legal and ethical principles, amongst other benefits [10].
An international consensus conference held in Belgium
identified a number of concerns with end-of-life care in
the ICU, including terminology used, variability, com-
munication issues, and determining preferences [12]. The
jury strongly recommended that research be conducted
to improve end-of-life care [13]. In 2001, an expert group
convenes to develop a research agenda for end-of-life
care in the ICU, and amongst their priorities were as fol-
lows: addressing the cultural chasm between clinicians

in the ICU, educating the public and providers, develop-
ing innovative strategies to improve quality of care, and
structural and organisational changes [14]. These mirror
the aims of implementation science research.

Two models are commonly used to exemplify how
palliative care can be integrated into the ICU [15]. The
“consultative model” promotes involvement of and con-
sultation with specialist palliative care teams, especially
for patients at high risk of a poor outcome, while the
“integrative model” aims to support intensive care teams
to incorporate palliative care into their daily practice
[15]. These two models denote each end of a spectrum
rather than being mutually exclusive, and practice may
see interventions favouring one approach over the other,
or a hybrid of the two.

A recent systematic review of randomised clinical trials
and observational studies reported palliative care inter-
ventions within the ICU setting, assessed their potential
impact on ICU practice, and evaluated differences in pal-
liative care approaches between different countries [16].
Implementation of these interventions was not assessed.
This review concluded that the field of ICU-based pal-
liative care would benefit from well-designed, targeted
interventions [16]. Implementation research can help
achieve this. An earlier systematic review synthesised
studies of the experiences and perceptions of health care
professionals in adopting palliative care interventions
in ICUs [17]. However, it did not include effectiveness
studies and so did not establish barriers or facilitators
to implementation or report any implementation strat-
egies used by researchers. It concluded that we need
explicit knowledge translation research demonstrating
valid implementation strategies [17]. Reviewing effective-
ness studies alongside process evaluations for palliative
care interventions within intensive care will give valu-
able insights into implementation barriers or constraints
identified and demonstrate the implementation strategies
that have been found to complement or overcome them.
Moreover, it will help gain insight into implementation
strategies that have been tried and found to be ineffective.

Aim

Using a logic model as a framework for synthesis, this
review will aim to identify and synthesise knowledge on
how models of integrating palliative care into the ICU
have been implemented and provide critical recommen-
dations for successful future development and implemen-
tation of complex interventions in the field. The resulting
high-quality interventions to improve palliative care on
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the ICU will benefit patients, their families and carers,
and health care professionals.

Objectives

+ To identify and describe evidence on facilitators of,
or constraints on, implementation of palliative care
interventions within the ICU.

« To identify and describe any specific implementation
strategies reported, that have been used to address
facilitators or constraints, when employing palliative
care interventions within the ICU.

+ To explore the effect of these strategies on imple-
mentation and outcomes.

+ To identify and describe differences in implementa-
tion when looking at palliative care interventions that
are characterised as integrative or consultative.

Methods

Data sharing

This systematic review protocol was registered with the
PROSPERO International Prospective Register of Sys-
tematic Reviews (CRD42022311052) before searches
were carried out and will be reported using Preferred
Reporting Items of Systematic Reviews and Meta-Analy-
ses (PRISMA) [18].

Eligibility criteria
The eligibility criteria is shown in Table 1.

Clarification of terms

Metaxa et al. defined a palliative care intervention as one
that was aimed at improving the quality of life of at-risk-
of-dying patients and/or their families [16]. This review

Table 1 Inclusion and exclusion criteria
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will utilise the same definition. As previously mentioned,
the integrative and consultative models of integrating
palliative care into the ICU are not mutually exclusive,
but a dichotomy is useful for comparative research and
so will be used for the purpose of this review. For consist-
ency, the dichotomy used by Metaxa et al. will be used,
and mixed interventions or those involving consultations
with palliative care-trained specialists or ethicists, will be
classified as consultative [16].

For the population stated in Table 1, families are
defined as individuals who provide support and
with whom the patient has a significant relationship
according to the definition developed by a guideline
writing committee for family-centred care in the ICU
[19]. They may be related or unrelated to the patient
[19]. This mirrors the systematic review by Metaxa
et al. [16].

Implementation strategies refer to “methods or tech-
niques used to enhance the adoption, implementation,
and sustainability” of an evidence-based intervention
[4, 20]. Determinants are the modifiable factors that
the implementation strategy aims to change to influ-
ence implementation of evidence-based interventions
[4, 21], in other words factors that facilitate or constrain
implementation.

Information sources and search strategy

This review aims to include the comparative studies
identified in Metaxa et al’s paper that give information
regarding implementation, as well as additional stud-
ies looking at palliative care interventions relating to the
ICU or comparing multiple palliative care interventions.
It will also include process evaluations conducted either
alongside a comparative study or stand-alone to capture
information on implementation.

Inclusion

Exclusion

Population: Adult patients admitted to the ICU or HDU and/or their families AND/OR palliative care

professionals or teams
Intervention: Palliative care intervention occurring in/in relation to the ICU

Studies solely considering children and adoles-
cents (defined as those aged < 18)

Comparator: No palliative care intervention or, to include studies that compare separate palliative care

interventions; alternative palliative care intervention(s)

Outcomes: Any of the following implementation outcomes; acceptability, adoption, appropriateness,
costs, feasibility, fidelity, penetration, sustainability AND/OR any system/content/clinical/patient and

family related palliative care outcomes

Study design: Controlled trials (randomised and non-randomised including observational studies).
Process evaluations (quantitative, qualitative or mixed-methods), conducted either alongside a com-

parative study or stand-alone

Dates: All dates
Language: Not limited to language or location

Studies with no reported outcomes
Studies with no information of implementation

Case reports or series
Editorials/commentaries
Opinion papers

Publications only as abstracts
Review papers
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The search strategy, developed with an information + Searches will be re-run December 2022 to ensure
specialist (SG), draws on relevant primary evidence and they are updated.
reviews to refine search terms.

o MEDLINE, EMBASE and PsycINFO via OVID, Study selection

CINAHL via EbscoHost, CENTRAL and Cochrane
Database of Systematic Reviews via The Cochrane
Library, databases will be used.

o No date restrictions on year of publication to max-
imise yield.

o Not limited to language or location to maximise
generalisability.

o Reference lists of all included papers and any rel-
evant reviews will be hand searched.

o Searches will use database appropriate Subject
Headings terms (e.g. MeSH) and free text terms,
combining adaptations of the searches from Metaxa
et al. [16] and novel strategies (see Appendix 1 for
example search strategy for MEDLINE).

o The results from combining the following three
concepts (line 81 of MEDLINE search):

Terms related to palliative and end of life services
(adapted existing)

AND

Terms related to intensive and critical care (adapted
existing)

AND

Terms related to implementation science (developed
for this review)

o Will be pooled using the ‘OR’ syntax with the fol-
lowing three concepts (line 82 of MEDLINE search):
Terms related to palliative and end of life services
AND

Terms related to intensive and critical care

AND

Terms to identify controlled studies (developed for
this review)

o Identified studies will be managed in EndNote and
duplicate references will be removed before screening.
o Google Translate will be used to aid in screening
for any papers not written in English. Manual trans-
lation will be used to enable accurate extraction if
the papers are selected.

o Title and abstracts will be screened to identify pri-
mary studies or process evaluations that meet the
inclusion and exclusion criteria (see Table 1). Two
reviewers (SMD and RG) will consider the applica-
tion of the criteria independently. All studies will
be dual screened. Covidence software will be used.
Conflicts will be resolved via discussion between the
reviewing authors. A third author (FM or JWB) will
be consulted if no consensus is reached.

o The full-texts of potentially eligible papers will be
further screened in the same way.

o If an informed inclusion/exclusion decision can-
not be made from the title and abstract alone then
the study will be taken to full text screening.

o If full text is not available after contacting the author,
then the study will not be included in the review.

Data extraction

o A predefined and piloted data extraction form (see
Additional file 1) designed for this review using the
Implementation Research Logic Model as a frame-
work will be used.

o Study data will be extracted on Covidence by JRB
and implementation data extracted by SMD. All data

Following guidance from the Cochrane Handbook for
Systematic Reviews of Interventions, process evaluations
will be identified using two methods:

extracted will be checked by the second reviewer to
ensure consensus. Conflicts will be resolved via discus-

« Search filters related to process evaluations will be

added to the implementation science search concept
(shown in Appendix 1).

Forwards and backwards citation searching using
Citation Indexes will be conducted on included
papers describing controlled trials to identify
linked reports. The citations will be screened
at the beginning of data extraction by the same
reviewer. Any identified process evaluations will
be included in the data extraction process for the
paired study [22].

sion between the reviewing authors. A third reviewer
will be consulted if no consensus is reached (FM).
o Variables to be extracted will include:

1) Study data: Reference details (citation to include
year of publication, first author name, journal),
study design, data type.

2) Participant data: population, setting, country,
group information.

3) Comparator(s).

4) Palliative care intervention data: Headings as per
the Template for Intervention Description and
Replication (TIDieR) [23]. Classification domain
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according to the Metaxa et al. system [16].
Whether integrative or consultative model used.

5) Determinants of interventions using Consolidated
Framework for Integration Research headings [24].

6) Implementation strategies resulting from the
Expert Recommendations for Implementing
Change study [20].

7) Implementation and/or palliative care outcome
data; outcome definition, category, and measure.
Effectiveness of interventions on palliative care
outcomes is outside of the scope of this study,
and so this data will not be collected.

o Reviewers will identify and comment on factors
enabling and constraining implementation and
implementation strategies that have been formally
reported or informally reflected on within the paper.
o Where the study data is missing, we will attempt to
contact the corresponding author.

Data synthesis

Study characteristics will be described using an initial
descriptive synthesis. The Implementation Research
Logic Model will be used to index predefined concepts
and interpret relationships between them. The Imple-
mentation Research Logic Model is a process-orientated
logic model described in implementation science litera-
ture [25]. Logic models can provide scaffolding to inte-
grate the findings of varying evidence [22, 26]. A priori
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logic models are being increasingly used in systematic
reviews [27]. They can be deconstructed for data extrac-
tion and then reconstructed to show relationships
between components [26]. The Implementation Research
Logic Model will be used as it gives a clear format to pre-
sent and examine relationships between the components
that this review is aiming to explore implementation
determinants, implementation strategies, mechanisms,
palliative care interventions, and implementation and
clinical outcomes (see Fig. 1) [25].

o Determinants: The model draws the domain names
for determinants from the Consolidated Framework
for Implementation Research: process, characteris-
tics of individuals, outer setting, inner setting, and
intervention characteristics [24].

o Implementation strategies: The Expert Rec-
ommendations for Implementing Change study
involved self-identified implementation experts
selecting implementation strategies most likely to
address each Consolidated Framework for Integra-
tion Research barrier [20]. Seventy-three Expert
Recommendations for Implementing Change strate-
gies were identified and further characterised into 9
subheadings: engage consumers, use evaluative and
iterative strategies, change infrastructure, adapt and
tailor to the context, develop stakeholder interrela-
tionships, utilise financial strategies, support clini-
cians, provide interactive assistance, and train and
educate stakeholders [20, 28]. The supplementary

Determinants Implementation Strategies Mechanisms Outcomes
c 8 .
S & Mapped to Consolidated /
H § Framework for P.r.octor etal (28)
§ g Integration Research (20) Mapped to E.xpert AccepFablIlty _
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compilation (16,24) Cost ]
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52
S E
Sl Palliative Care Intervention in ICU
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g T Described using the System 5
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Fig. 1 Implementation Research Logic Model schematic (adapted from Smith et al.)
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material to aid use of the Implementation Research
Logic Model suggests use of this taxonomy for
implementation strategies [25].

o Mechanisms: Mechanisms are described as the pro-
cesses or events through which implementation out-
comes are effected by implementation strategies [29].
Current literature describes a lack of conceptual, theo-
retical, and empirical work articulating mechanisms for
the Expert Recommendations for Implementing Change
strategies and identifying measures of such [30]. No pre-
defined list of mechanisms exists for use, therefore any
mechanisms identified will be recorded a posteriori.

o DPalliative care interventions: Interventions will
be described using the Template for Intervention
Description and Replication (TIDieR) [23]. It is a
comprehensive framework developed to improve the
completeness of reporting of interventions and has
been recommended for use in systematic reviews
[23, 31]. Interventions will be classified using a new
system recommended by Metaxa et al. where pallia-
tive care interventions on ICU are split into five cat-
egories: communication interventions, ethics con-
sultations, educational interventions, palliative care
team involvement, and advance care planning [16].

o Outcomes:

o Implementation: The format of the implementation
outcomes within the Implementation Research Logic
Model is taken from a predefined list of outcomes:
acceptability, adoption, appropriateness, costs, feasi-
bility, fidelity, penetration, and sustainability [32].

o Palliative care: A review aiming to provide a con-
ceptual framework for palliative care outcomes in
ICU reflected on work looking at palliative care out-
comes as well as published interventions focused on
palliative care in the ICU and the outcomes utilised
when reporting these [33]. They established that the
outcomes could be conceptualised into four groups:
system/content/clinical/patient and family related
[33]. These groups were also referenced Metaxa et
al. and will be used in this review [16].

Evidence not captured by the framework will be ana-
lysed using the principles of thematic analysis to gener-
ate themes. To include quantitative data, findings will be
transformed and integrated following JBI guidance of the
convergent integrated approach [34].

Assessment of the quality of included studies
o The methodological quality of included studies and

process evaluations will be assessed using the Mixed
Methods Appraisal Tool [35]. The Mixed Methods
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Appraisal Tool has been assessed for reliability and
efficiency and offers a comprehensive way to assess
studies of numerous method types and produces an
overall score as a percentage [36]. This allows the same
tool to be used across the review (see Appendix 2).

o Papers will be included regardless of their quality,
but this will be considered and commented on when
interpreting findings.

Confidence in cumulative evidence

The strength of the body of evidence will be assessed using
the Grading of Recommendations Assessment, Develop-
ment, and Evaluation - Confidence in the Evidence from
Reviews of Qualitative research (GRADE-CERQual) [37].
Any amendments to the protocol will be clearly stated
within the final manuscript methods section.

Discussion
High-levels of diversity has been documented amongst
interventions to integrate and improve palliative care
within the ICU [16]. When reviewed by Metaxa et al.,
interventions could be grouped into (i) communication
interventions, (ii) ethics consultations, (iii) educational
interventions, (iv) palliative care team involvement, or
(v) advance care planning; however, similar interventions
within these groups differed significantly in aspects such
as delivery model or ‘dose’ [16]. Interventions produced
heterogeneous outcome measures that have not allowed
for quantitative meta-analysis [16]. Only a minority of
studies trialled specific, well-defined interventions [16].
This variability across interventions, their outcomes, and
the fact that effectiveness trials themselves do not tend to
translate to the intervention being implemented or sus-
tained in practice [2] means that there is a grave potential
for research waste developing interventions in the future.
Understanding strategies to promote sustained uptake
of effective interventions into practice via implemen-
tation science can address this. There is not currently a
systematic review which synthesises evidence on what
aids implementation or hinders it. This systematic review
will synthesise current available evidence on how mod-
els of integrating palliative care into the ICU have been
implemented. Using a logic model as a framework for
this synthesis, it will identify any specific implementation
strategies that have been used to address facilitators or
constraints when employing palliative care interventions
within the ICU. This will provide critical recommenda-
tions for successful future development of complex inter-
ventions using implementation frameworks or theories.
This can increase the potential for sustained evidence-
based change in practice, and therefore improve out-
comes for patients and families in ICU.
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Appendix 1
Example search strategy
Ovid MEDLINE(R) ALL <1946 to January 19, 2022>

“burn* unit*’ti,ab.

“coronary care unit*’ti,ab.

“respiratory care unit*”ti,ab.

“Intensive cardiac care”ti,ab.

icu.ti,ab.

Intensive Care Units/

“Intensive care unit*ti,ab.

“high dependency unit*”ti,ab.

hdu.ti,ab.

10 Burn Units/

11 Coronary Care Units/

12 “continuous renal replacement therapy”ti,ab.

13 Respiratory Care Units/

14 “critically ill"ti,ab,kw. or critical illness/

15 or/1-14 [ICU terms]

16 Palliative Care/

17 Palliative Medicine/

18 (hospice and palliative care nursing).mp.

19 Terminal Care/

20 Hospice Care/

21 palliat*.ti,ab.

22 “eol care’ti,ab.

23 EOLC.ti,ab.

24 (“ethic* consultat*” or “ethics intervention*”).mp.

25 “terminal care’ti,ab.

26 (“end of life” or end-of-life).ti,ab,kf.

27 “terminal illness*’ti,ab.

28 “terminal patient*”ti,ab.

29 “terminally ill”ti,ab.

30 “limited survival’ti,ab.

31 “advance* care plan*’mp.

32 “terminal phase”ti,ab.

33 “terminal stage™”ti,ab.

34 “life-limiting”ti,ab.

35 “comfort care”ti,ab.

36 “symptom management”ti,ab.

37 “symptomatic treatment”ti,ab.

38 “symptomatic therapy”ti,ab.

39 “limited life”ti,ab.

40 “supportive care’ti,ab.

41 “supportive treatment”ti,ab.

42 “supportive therapy”ti,ab.

43 (“high risk of death” or “family support” or bereave-
ment).mp.

44 or/16-43 [palliative terms]

45 Implementation Science/ or implementation.ti,ab,kw.

46 facilitat*. mp.

47 barrier*.mp.

48 determinant*.mp.

O 00 NI O UL i W N
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49 implement*.mp.

50 integrat®.mp.

51 disseminat*.mp.

52 knowledge translation.mp.

53 adhere*.mp.

54 adopt*.mp.

55 compliance.mp.

56 (process adj evaluation*).mp.

57 acceptability.mp.

58 Feasibility Studies/ or feasibility.mp.

59 sustainability.mp.

60 Process Assessment, Health Care/ or “Outcome and
Process Assessment, Health Care”/

61 Program Evaluation/

62 (intervention or quality improvement* or stake-
holder*).mp.

63 or/45-62 [implementation terms]

64 exp Case-Control Studies/

65 exp Cohort Studies/

66 Randomized Controlled Trials as Topic/

67 randomised controlled trial. mp.

68 exp controlled clinical trial/

69 cohort study.mp.

70 case-control study.mp.

71 observational study.mp. or Observational Study/ or
Controlled Before-After Studies/ or Comparative
Study/

72 64 or 65 or 66 or 67 or 68 or 69 or 70 or 71 [Con-
trolled studies]

73 Communication/ or communication.ti,kf.

74 cpr.mp. or Cardiopulmonary Resuscitation/

75 Decision Making/

76 decision making.mp.

77 Cardiopulmonary Resuscitation.mp.

78 74 or 75 or 76 or 77

79 73 and 78 [communication around decisions/CPR]

80 44 or 79 [palliative or communication around deci-
sions/CPR]

81 15 and 80 and 63 [ICU and pall/communication and
implementation]

82 15 and 80 and 72 [ICU and pall/communication and
controlled studies]

83 limit 82 to dt=20200801-20220224 [limit controlled
studies to after Metaxa search date]

8481 or 83

85 Case Reports/

86 Editorial/

87 Comment/

88 (adolescent/ or exp Pediatrics/ or exp child/ or exp
infant/) not exp Adult/

89 (animals not humans).sh.

90 or/85-89 [unwanted publications and participants]

91 84 not 90 [Final]
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Appendix 2
Mixed Methods Appraisal Tool [36]
Part I: Mixed Methods Appraisal Tool (MMAT), version 2018

Category of study " . " Responses

designs Methodological quality criteria Yes | No | Can’ttell | Comments

Screening questions S1. Are there clear h questions?

(for all types) S2. Do the collected data allow to address the research questions?

Further appraisal may not be feasible or (ypropriare when the answer is ‘No’ or ‘Can’t tell’ to one or both screening

questions.

1. Qualitative 11

Is the qualitative approach appropriate to answer the research question?

TR

1.2. Are the qualitative data collection

to address the research question?

1.3. Are the findings adequately derived from the data?

1.4. Is the interpretation of results sufficiently substantiated by data?

1.5.

Is there coherence between qualitative data sources, collection, analysis and interpretation?

2. Quantitative 2.1. Is randomization appropriately performed?

randomized controlled | 2.2. Are the groups comparable at baseline?

trials 2.3. Are there 1 data?

2.4. Are outcome assessors blinded to the intervention provided?

2.5 Did the participants adhere to the assigned intervention?

3. Quantitative non- 3.1. Are the participants representative of the target population?

randomized

3.2. Are measurements appropriate regarding both the outcome and intervention (or exposure)?

3.3. Are there complete outcome data?

3.4. Are the confounders d for in the design and analysis?

3.5. During the study period, is the intervention administered (or exposure occurred) as intended?

4. Quantitative

4.1. Is the sampling strategy relevant to address the research question?

descriptive 4.2. Is the sample rep ive of the target population?
4.3. Are the ppropriate?
4.4. Is the risk of nonresponse bias low?
4.5. Is the statistical analysis appropriate to answer the research question?
5. Mixed method: 5.1. Is there an ad rationale for using a mixed methods design to address the research question?

h = n?

5.2. Are the different components of the study effectively i

ive

grated to answer the

F}

5.3. Are the outputs of the i of ive and

ly interpreted?

5.4. Are divergences and i

between quantitative and qualitative results ad;

1v add 19

5.5. Do the different components of the study adhere to the quality criteria of each tradition of the methods involved?

Abbreviations

GRADE-CERQual: Grading of Recommendations Assessment, Development,
and Evaluation - Confidence in the Evidence from Reviews of Qualitative
research; ICU: Intensive care unit; PRISMA: Preferred Reporting Items of
Systematic Reviews and Meta-Analyses; TIDieR: Template for Intervention
Description and Replication.
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