Additional file 1: Database-Specific Search Strategies

CNKI
1. SU=ICU + 重症监护室 + 重症监护 + 重症医学科 + 重症监护 + 危重症
2. SU=姑息治疗 + 终末期 + 临终 + 治疗目标 + 生命维持治疗 + 放弃治疗 + 撤除治疗
3. SU= 共同决策 + 共享决策 + 医患决策 + SDM + 决策辅助 + 家庭会议 + 结构化沟通
4. 1 AND 2 AND 3

SinoMed
1. ICU OR 重症监护室 OR 重症医学科 OR 重症监护 OR 危重症
2. 临终关怀 OR 姑息治疗 OR 终末期 OR 临终 OR 治疗目标 OR 生命维持治疗 OR 放弃治疗 OR 撤除治疗
3. 共同决策 OR 共享决策 OR 医患决策 OR SDM OR 决策辅助 OR 家庭会议 OR 结构化沟通
4. 1 AND 2 AND 3

Wanfang Data
1. ICU OR 重症监护室 OR 重症医学科 OR 重症监护 OR 危重症
2. 临终关怀 OR 姑息治疗 OR 终末期 OR 临终 OR 治疗目标 OR 生命维持治疗 OR 放弃治疗 OR 撤除治疗
3. 共同决策 OR 共享决策 OR 医患决策 OR SDM OR 决策辅助 OR 家庭会议 OR 结构化沟通
4. 1 AND 2 AND 3

VIP
1. ICU OR 重症监护室 OR 重症监护 OR 重症医学科 OR 危重症
2.姑息治疗 OR 终末期 OR 临终 OR 治疗目标 OR 生命维持治疗 OR 放弃治疗 OR 撤除治疗
3. 共同决策 OR 共享决策 OR 医患决策 OR SDM OR 决策辅助 OR 家庭会议 OR 结构化沟通
4. 1 AND 2 AND 3

PubMed
1. ("Intensive Care Units"[MeSH Terms] OR "Critical Illness"[MeSH Terms] OR "Critical Care"[MeSH Terms])
2. ("ICU"[Title/Abstract] OR "intensive care"[Title/Abstract] OR "Critical Care"[Title/Abstract] OR "critically ill"[Title/Abstract])
3. 1 OR 2
4. ("Terminal Care"[MeSH Terms] OR "Palliative Care"[MeSH Terms])
5. ("end-of-life"[Title/Abstract] OR "end of life"[Title/Abstract] OR "goals of care"[Title/Abstract] OR "life-sustaining treatment"[Title/Abstract] OR "treatment withdrawal"[Title/Abstract] OR "treatment withholding"[Title/Abstract] OR "withholding treatment"[Title/Abstract] OR "withdrawing treatment"[Title/Abstract]
6. 4 OR 5
7. 3 AND 6
8. ("decision making, shared"[MeSH Terms] OR "Decision Support Techniques"[MeSH Terms])
9. ("shared decision-making"[Title/Abstract] OR "shared decision making"[Title/Abstract] OR "SDM"[Title/Abstract] OR "decision aid"[Title/Abstract] OR "decision aids"[Title/Abstract] OR "family meeting"[Title/Abstract] OR "family conference"[Title/Abstract] OR "structured communication"[Title/Abstract])
10. 8 OR 9
11. 7 AND 10

Embase (Emtree)
1.exp intensive care unit/ OR exp critical illness/ OR exp intensive care
2.(icu OR intensive care OR critical care OR critically ill).ti,ab.
3. 1 OR 2
4. exp terminal care/ OR exp palliative therapy
5. (end of life OR end-of-life OR goals of care life sustaining treatment OR treatment withdrawal OR treatment withholding OR withholding treatment OR withdrawing treatment).ti,ab.
6. 4 OR 5
7. exp shared decision making/ OR exp decision support system
8. (shared decision making OR shared decision-making OR sdm OR decision aid OR decision aids OR family meeting OR family conference OR structured communication OR decision support).ti,ab.
9. 7 OR 8
10. 3 AND 6 AND 9

COCHRANE
1. [mh "Intensive Care Units"] OR [mh "Critical Illness"] OR [mh "Critical Care"]
2. (ICU OR "intensive care" OR "critical care" OR "critically ill"):ti,ab
3. 1 OR 2
4. [mh "Terminal Care"] OR  [mh "Palliative Care"]
5. ("end of life" OR "end-of-life" OR "goals of care" OR "life-sustaining treatment" OR "treatment withdrawal" OR "treatment withholding" OR "withholding treatment" OR "withdrawing treatment"):ti,ab
6. 4 OR 5
7. [mh "Decision Making, Shared "] OR [mh "Decision Support Techniques"]
8. ("shared decision making" OR "shared decision-making" OR SDM OR "decision aid" OR "decision aids" OR "family meeting" OR "family conference" OR "structured communication" OR "decision support"):ti,ab
9. 7 OR 8
10. 3 AND 6 AND 9

CINAHL (EBSCO)
((MH "Intensive Care Units+" OR MH "Critical Care+" OR MH "Critical Care+")
OR TI (ICU OR "intensive care" OR "critical care" OR "critically ill")
OR AB (ICU OR "intensive care" OR "critical care" OR "critically ill"))
AND
((MH "Terminal Care+" OR MH "Palliative Care+")
OR TI ("end of life" OR "end-of-life" OR "goals of care" OR "life-sustaining treatment" OR "treatment withdrawal" OR "treatment withholding" OR "withholding treatment" OR "withdrawing treatment")
OR AB ("end of life" OR "end-of-life" OR "goals of care" OR "life-sustaining treatment" OR "treatment withdrawal" OR "treatment withholding" OR "withholding treatment" OR "withdrawing treatment")
AND
((MH "Decision Making, Shared" OR MH "Decision Support Techniques+")
OR TI ("shared decision making" OR "shared decision-making" OR SDM OR "decision aid" OR "decision aids" OR "family meeting" OR "family conference" OR "structured communication" OR "decision support")
OR AB ("shared decision making" OR "shared decision-making" OR SDM OR "decision aid" OR "decision aids" OR "family meeting" OR "family conference" OR "structured communication" OR "decision support"))

Web of Science
TS= (ICU OR intensive care OR critical care OR critically ill)
AND 
TS= (end of life OR end-of-life OR palliative care OR goals of care OR life-sustaining treatment OR treatment withdrawal)
AND
TS= (shared decision making OR shared decision-making OR SDM OR decision aid OR decision aids OR family meeting OR family conference

Additional file 2: Inclusion/Exclusion criteria for systematic review

Population
Include
· Adult patients (aged ≥18 years) admitted to intensive care units (ICUs) who are facing end-of-life decision-making, and/or their surrogate decision-makers (e.g., family members).
· End-of-life decision-making is defined as goals-of-care discussions, withholding or withdrawing life-sustaining treatments (e.g., mechanical ventilation, renal replacement therapy, vasopressors), or transition to comfort-focused or palliative care.
· Mixed ICU populations (end-of-life decisions)
Exclude
· Studies conducted exclusively in paediatric or neonatal ICUs (PICU/NICU).
· Studies where end-of-life decisions are not the primary focus (e.g., routine treatment selection, routine ICU discharge planning)
Intervention / Exposure
Include
· Any structured shared decision-making (SDM) intervention, protocol, program, or model that explicitly describes at least one operational component, including but not limited to:
· a defined communication framework with specific steps or phases;
· a decision-aid tool (booklet, video, chart) designed to support ICU end-of-life decisions;
· a structured family meeting or family conference procedure;
· a values-clarification exercise or tool for surrogate decision-makers;
· a clinician communication-training program linked to a specific SDM protocol.
Exclude
· Interventions described only in abstract or conceptual terms without specific operational details.
· General communication-skills training not linked to a defined SDM protocol.
· Advance care planning interventions conducted outside the ICU setting.
Comparator / Context
Include
· Any comparator is eligible, including usual care, no intervention, alternative decision-making approaches (e.g., traditional physician-directed decision-making).
· Studies without a comparator group (e.g., single-arm pre-post studies, quality improvement projects, protocol-description papers) are also eligible.
Exclude
Not applicable
Outcome
Include
· Primary outcome: description of SDM protocol components - specific communication steps or phases, decision-aid tools (type, format, content), values-clarification methods, structured family-meeting procedures, clinician communication scripts, personnel roles, and training requirements.
· Secondary outcomes (any of):
· Decisional conflict;
· Quality of clinician–family communication;
· Family satisfaction with end-of-life decision-making;
· ICU length of stay;
· Intensity of end-of-life treatments (e.g., duration of life support before death, number of invasive procedures);
· Concordance between patient preferences and treatments received.
Exclude
Not applicable
Study Characteristics
Include
· Randomized controlled trials
· Quasi-experimental studies (e.g., controlled before-after studies, non-randomized trials)
· Mixed-methods studies that include a quantitative evaluation of an SDM intervention
· Quality improvement projects with pre-post outcome evaluation
· Detailed protocol-description papers that describe a specific operational SDM protocol (even if no outcome data are reported)
Exclude
· Conference abstracts without full text
· Commentaries/editorials without original data
· Reviews (to avoid double-counting)
· Pure qualitative studies without a linked intervention description or evaluation
· Cross-sectional surveys.
Other
Include
Language: Chinese and English.
Exclude
Not applicable

Additional file 3: Data extraction form for end-of-life shared decision-making studies in adult ICUs

Unless otherwise stated, items are multi-select.
Free-text items are indicated. Single-select options are explicitly labelled.
A. STUDY CHARACTERISTICS
A1. Citation / study ID
(free text)
A2. Study design
(single-select)
☐ Randomized trial
☐ Nonrandomized quantitative (before-after, quasi-experiment pre-post, nonrandomized controlled trial, prospective cohort, quality-improvement / implementation pre-post)
☐ Mixed methods
☐ Other (specify): _________
A3. Country / region of study
☐ USA
☐ France
☐ Switzerland
☐ Australia
☐ China (mainland)
☐ Taiwan, China
☐ Other (specify): _________
A4. ICU type / setting
(single-select)
☐ Medical
☐ Surgical
☐ Trauma
☐ Neurosurgical
☐ Mixed
☐ Other (specify): _________
A5. N patients, family / surrogates (number)
(free text)

B. SHARED DECISION-MAKING PROTOCOL (TIDieR)
B1. Protocol / intervention name
(free text)
B2. Materials / decision aids used
☐ None
☐ Bereavement / informational brochure
☐ Web-based decision aid
☐ Structured meeting guide / toolkit
☐ Algorithm / checklist
☐ Communication framework
☐ Other (specify): _________
B3. Procedures / communication steps
(free text)
B4. Providers / deliverers
☐ ICU physicians
☐ Nurses
☐ Palliative care specialists
☐ Trained facilitators
☐ Interprofessional team
☐ Research staff
☐ Other (specify): _________
B5. Mode of delivery
☐ Family conference
☐ Bedside rounds
☐ Individual meetings
☐ Telephone / remote
☐ Written
☐ Web / app
☐ Other (specify): _________
B6. Timing / dose 
(free text)

C. THREE-TALK MODEL MAPPING
C1. Phases addressed
☐ Team Talk
☐ Option Talk 
☐ Decision Talk
C2. Team Talk components observed
☐ Guided / structured family-conference format
☐ Clinician-family relationship building
☐ Nurse participation / nurse-led support
☐ Interprofessional delivery
☐ Preparation conference
☐ Conflict mediation / facilitation
☐ Daily contact
☐ Emotional / bereavement support
☐ Other (specify): _________
C3. Option Talk components observed
☐ Information provision (diagnosis / prognosis)
☐ Treatment-options discussion
☐ Values / preferences elicitation
☐ Values clarification (making meaning)
☐ Personalized prognosis
☐ Decision aid
☐ Other (specify): _________
C4. Decision Talk components observed
☐ Goals-of-care discussion / decision
☐ Withdrawal / withholding life-sustaining treatment
☐ Surrogate decision support
☐ Treatment-plan agreement / goal concordance
☐ Decision facilitation (navigator)
☐ Closure / conference concludes decision pathway
☐ Other (specify): _________
C5. All three phases covered
(single-select)
☐ Yes
☐ Partial (specify omitted phases): _________

D.OUTCOMES AND DIRECTION OF EFFECT (SWiM)
D1. Primary outcomes
(free text)
D2. Outcome domain
☐ Family psychological (PTSD / depression / anxiety)
☐ Family satisfaction / quality of communication
☐ Family decisional outcomes
☐ Patient / family process (meeting frequency, documentation)
☐ Resource use (LOS, cost)
☐ Mortality
☐ Provider outcomes
☐ Other (specify): _________
D3. Direction of effect
(single-select)
☐ Favorable
☐ No difference
☐ Unfavorable
☐ Mixed
D4. Key statistic / effect size
(free text)

Additional file 4: Quality appraisal form - Mixed Methods Appraisal Tool (MMAT, version 2018)
1. Screening questions
S1. Is there a clear research question?
(single-select)
☐ Yes
☐ No
☐ Can’t tell
S2. Do the collected data address the research question?
(single-select)
☐ Yes
☐ No
☐ Can’t tell
Proceed to MMAT category questions only if both S1 and S2 are “Yes” or “Can’t tell”.

2. MMAT study category
C0. MMAT study category
(single-select)
☐ Cat. 1 – Qualitative
☐ Cat. 2 – Randomized controlled trials
☐ Cat. 3 – Nonrandomized studies (e.g. cohort, before–after, case–control)
☐ Cat. 4 – Quantitative descriptive (e.g. cross-sectional, registry, audit)
☐ Cat. 5 – Mixed methods
Only answer the questions relevant to the category selected above.
If Mixed Methods (Cat.5) is selected, complete Cat.5 plus the relevant qualitative and quantitative categories (e.g., Cat.5 + Cat.1 + Cat.3). See MMAT guidelines for further details.

3. Category-specific items
Cat. 1 – Qualitative studies
Q1.1 Qualitative approach appropriate to the research question?
Q1.2 Data collection methods adequate?
Q1.3 Findings adequately derived from the data?
Q1.4 Interpretation sufficiently substantiated by the data?
Q1.5 Coherence between data sources, collection, analysis, and interpretation?
For each item (Q1.1–Q1.5), select:
☐ Yes
☐ No
☐ Can’t tell

Cat. 2 – Randomized controlled trials
Q2.1 Randomization appropriately performed?
Q2.2 Groups comparable at baseline?
Q2.3 Outcome data complete (acceptable attrition)?
Q2.4 Outcome assessors blinded to the intervention?
Q2.5 Adherence acceptable to assigned intervention(s)?
For each item (Q2.1–Q2.5), select:
☐ Yes
☐ No
☐ Can’t tell

Cat. 3 – Nonrandomized studies
Q3.1 Participants representative of the target population?
Q3.2 Measurements appropriate for exposure/intervention and outcomes?
Q3.3 Outcome data complete (acceptable missingness)?
Q3.4 Important confounders adequately accounted for in design and/or analysis?
Q3.5 Intervention administered (or exposure occurred) as intended?
For each item (Q3.1–Q3.5), select:
☐ Yes
☐ No
☐ Can’t tell

Cat. 4 – Quantitative descriptive studies
Q4.1 Sampling strategy relevant to the research question?
Q4.2 Sample representative of the target population?
Q4.3 Measurements appropriate (valid and reliable)?
Q4.4 Risk of non-response bias low?
Q4.5 Statistical analysis appropriate?
For each item (Q4.1–Q4.5), select:
☐ Yes
☐ No
☐ Can’t tell

Cat. 5 – Mixed-methods studies
Q5.1 Clear rationale for using mixed methods?
Q5.2 Qualitative and quantitative components effectively integrated to answer the research question?
Q5.3 Outputs of integration adequately interpreted?
Q5.4 Divergences or inconsistencies between components adequately addressed?
Q5.5 Each component meets the quality criteria of its own methodological tradition?
For each item (Q5.1–Q5.5), select:
☐ Yes
☐ No
☐ Can’t tell

4. Summary of MMAT appraisal findings



One-line narrative summary of methodological strengths and limitations based on individual MMAT criteria ratings. (free text)
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Additional file 5: Operational Characteristics of SDM Interventions for End-of-Life Decision-Making in Intensive Care Units
	Study
	SDM protocol
	Materials
	Communication procedures
	Providers
	Timing

	Lilly et al., 2000[31]
	Attending-led proactive multidisciplinary communication process for high-risk patients; a formal meeting reviewed options and patient perspectives, established a care plan, and defined clinical milestones.
	No patient-facing decision aid; clinical milestones defined criteria and time frames for evaluating the care plan; advance directives reviewed before the meeting.
	Initial meeting included the attending, nurse, house officer, family, and patient when possible; reviewed medical facts/options, patient perspectives, and the care plan; follow-up meetings addressed unmet milestones and palliative alternatives.
	Attending physician led the meeting with a multidisciplinary critical care and nursing team.
	Initial meeting within 72 hours for high-risk patients; follow-up meetings as needed; weekly multidisciplinary case review

	Schneiderman et al., 2003[33]
	Ethics consultation for value-related treatment conflicts using an 8-step process (request, assessment, ethical diagnosis, recommendations, documentation, follow-up, evaluation, and record keeping), vs usual care.
	None reported
	Conflicts identified on rounds; issues framed in understandable ethical terms; recommendations could lead to Additional file  meetings or a formal ethics conference, with follow-up support.
	Ethics consultants trained to American Society for Bioethics and Humanities core competencies; consultants could be individual or interprofessional teams.
	Consultation offered as soon as possible and within 24 hours of consent; follow-up support continued as indicated.

	Lautrette et al., 2007[13]
	Proactive end-of-life communication strategy using a structured family conference based on VALUE, plus a bereavement brochure, vs customary conference.
	Bereavement brochure for relatives and written conference guidelines summarized by the VALUE mnemonic.
	VALUE: value family statements, acknowledge emotions, listen, understand the patient as a person, and elicit questions; brochure provided after the conference.
	ICU physicians and nurses
	One conference per family; median duration 30 minutes.

	Mosenthal et al., 2008[32]
	Structured palliative care program integrated into trauma ICU care: psychosocial support and palliative assessment followed by an interdisciplinary family meeting.
	Structured prognostic assessment; palliative care order set; ventilator-withdrawal guideline.
	Part I assessed prognosis, advance directives, family support, and surrogate decision-maker status; Part II communicated likely outcomes, discussed goals of care and assessed understanding; palliative support joined daily rounds.
	Physician and nurse; advanced practice nurse, bereavement counselors, and pastor supported the process.
	Part I within 24 hours; Part II within 72 hours; palliative support on daily rounds.

	Daly et al., 2010[34]
	Intensive Communication System (ICS): scheduled formal family meetings away from the bedside with a standardized agenda for long-stay ventilated patients.
	None reported
	Meetings covered medical updates, patient values/preferences, goals of care, treatment plans, and milestones; the approach supported deliberation without directing decisions.
	Two dedicated advanced practice nurses (APNs), with ICU attendings, social workers/case managers, bedside nurses, and consultants as needed.
	First meeting within 5 days of admission, then weekly until ICU discharge.

	Lamba et al., 2012[29]
	Structured palliative care program in the surgical ICU with two timed parts to promote prognostication, early family communication, and goals-of-care discussions.
	Modified Glasgow Outcome Scale for prognostication; symptom-triggered palliative order set; interdisciplinary care plan documented after meetings.
	Part I addressed prognosis, advance directives, family support, surrogate decision-maker status, and symptoms; Part II was an interdisciplinary family meeting addressing outcomes, treatment options, and goals of care; clinicians received SDM and communication training.
	Physician and nurse; palliative/ethics APN, family-support counselors, and pastor
	Part I within 24 hours; Part II within 72 hours; daily rounds participation

	Huffines et al., 2013[30]
	Evidence-based SICU Family Supportive Care Algorithm with proactive communication bundles at 24, 72, and 96 hours, accelerated by clinical triggers.
	Family resource folder, handbook, 10-minute supportive-care video, care journal, and adherence checklist.
	24-hour bundle addressed decision-maker status and advance directives; 72-hour bundle provided Q&A and multidisciplinary support; 96-hour bundle included a family meeting on medical updates, values, goals, treatment plan, and milestones; triggers expedited contact.
	Bedside SICU nurse initiated the algorithm; attending/fellow led meetings with intensivist, surgical, palliative care, and pastoral representatives.
	Bundles at 24, 72, and 96 hours after admission; triggered bundles were expedited.

	Braus et al., 2016[37]
	Palliative care clinician joined morning rounds for patients meeting prespecified trigger criteria to prompt attention to palliative needs and timely family meetings.
	Eight prespecified clinical trigger criteria; no patient- or family-facing decision aid reported.
	Trigger-positive patients were reviewed during interdisciplinary rounds; the clinician identified unmet needs and recommended timely family meetings; no routine direct family contact unless formally consulted.
	Palliative care clinical nurse specialist on most days; palliative medicine fellow/faculty on fewer than 10% of days.
	Weekday morning rounds during the intervention phase.

	Carson et al., 2016[17]
	At least two structured family support/information meetings led by palliative care specialists plus an informational brochure, vs brochure plus routine ICU-led meetings.
	Chronic critical-illness brochure; structured meeting templates; ProVent 14 one-year prognosis estimates; fidelity checklist.
	Research coordinators scheduled meetings; pre-meetings with ICU physicians reviewed condition, prognosis, and prior goals discussions; structured meetings addressed information and family needs; Additional file  meetings allowed on request.
	Palliative care physician and nurse practitioner, with social workers, chaplains, or others as needed.
	First meeting after 7 days of mechanical ventilation; second about 10 days later.

	Curtis et al., 2016[15]
	ICU communication facilitator intervention to support families, adapt communication to family needs, and mediate conflict, vs usual care.
	Attachment-style-based communication strategies; no patient- or family-facing decision aid reported.
	Family interviews identified concerns and communication characteristics; clinicians were briefed; support was tailored to attachment style; facilitators joined family conferences and provided conflict mediation.
	One nurse and one social worker served as facilitators
	Support throughout the ICU stay plus a 24-hour post-discharge contact; mean 9.4 contacts per family.

	Garrouste-Orgeas et al., 2016[38]
	Planned proactive nurse participation in physician-led family conferences throughout the ICU stay, vs identical conferences without a nurse.
	Standard conference guides, family brochure, and ICU diary for intervention families.
	Conferences used open questions, simple language, time for questions, NURSE, ask-tell-ask, and VALUE; physicians explained diagnosis/prognosis and nurses verified comprehension.
	ICU physicians with more than 2 years of experience led conferences; ICU nurses participated proactively.
	Admission day, days 3 and 7, then weekly, plus end-of-life conferences; about 30 minutes each.

	Torke et al., 2016[39]
	Family Navigator (FN), a nursing role integrated into the ICU team to address surrogate communication needs through daily contact, support modules, meeting support, and follow-up calls, vs usual care.
	13 informational/emotional support modules with handouts; structured daily communication form; VALUE framework.
	Introductory meeting, structured daily contact with ICU rounds, support for family meetings and understanding, and post-discharge calls; FN received VitalTalk training.
	Experienced ICU registered nurse served as FN.
	Introductory meeting within 24 hours; daily contact 5 days/week; follow-up calls at 3 days and 2 weeks after ICU discharge.

	Allen et al., 2017[40]
	Family member identified at admission was invited to participate in daily multidisciplinary rounds for 6 months, vs the preceding 6 months
	None reported
	A family point of contact joined rounds; the team answered questions and shared information collaboratively; goals-of-care and end-of-life discussions were incorporated into rounds.
	Intensivist, bedside nurse, physician assistant, respiratory therapist, social worker, dietitian, pastoral care, trainees, and surgeon of record.
	Daily rounds, generally 8:00 AM to noon, during the intervention period.

	Awdish et al., 2017[41]
	Two-week communication bundle: VitalTalk training plus a four-step sequence of meeting within 72 hours, pre-meeting huddle, family meeting, and post-meeting huddle with documentation
	CLEAR Conversations mobile app with huddle templates, communication frameworks, and video examples (
	Meeting scheduled within 72 hours; pre-huddle set agenda and roles; family meeting conducted; post-huddle provided feedback and electronic medical record (EMR) documentation; VitalTalk training used simulated practice.
	Staff physicians, fellows, residents, and nurses; one physician led huddles for fidelity.
	Two-week pilot; one pre- and one post-huddle per meeting; bundle designed to take less than 5 minutes.

	Loeslie et al., 2017[42]
	Scheduled semistructured family meetings based on a modified Improving Palliative Care in the ICU (IPAL-ICU) care and communication bundle.
	Structured family meeting guide; laminated family question sheet; electronic shorthand documentation template.
	Meeting guide covered preparation, introduction, family knowledge, clinical situation, questions, goals, negotiation, follow-up, documentation, and a post-meeting huddle.
	Multidisciplinary design team; unit clinical nurse specialist coordinated meetings.
	Initial meeting 5-7 days after RCU admission; then every 10-14 days.

	White et al., 2018[16]
	PARTNER, a multicomponent family-support intervention delivered by the interprofessional ICU team, vs usual care.
	Question prompt list; standardized daily family-contact protocol; NURSE communication training curriculum.
	Day 1 orientation and emotional support; clinician-family meeting within 48 hours and every 5-7 days; before meetings, elicit concerns; during meetings, answer questions and discuss options; after meetings, correct misunderstandings; daily check-ins continue.
	Existing interprofessional ICU team; 4-6 PARTNER nurses per ICU.
	Activated on day 1; meetings within 48 hours and every 5-7 days until discharge or death; daily nurse contact during the ICU stay.

	Cox et al., 2019[18]
	Personalized web-based decision aid about prolonged mechanical ventilation followed by a family meeting, vs usual care with a family meeting.
	Interactive web-based decision aid using the Ottawa Decision Support Framework and IPDAS standards; individualized one-year prognosis graphic; values-clarification exercise; two-page summary.
	Day 1: surrogate completed the aid privately; day 2: family meeting with clinicians who reviewed the summary; meetings were observed using a topic checklist.
	Trained study coordinator introduced the aid; ICU physician and bedside nurse conducted the meeting.
	Aid on day 1 and meeting on day 2; single dose; aid ~33 minutes and meeting ~29 minutes.

	Wu et al., 2019[43]
	Family-clinician shared decision making (FCSDM) intervention using a three-step SDM process operationalized as a five-step communication method and up to three family meetings, vs routine communication.
	None reported
	Five-step method: build rapport; explain condition and risks; elicit views; present options and benefits/harms; negotiate the decision. Later meetings addressed prognosis, alternatives, and palliative care when treatment goals were not met.
	Physicians led communication and provided clinical recommendations; other meeting leadership was not specified.
	Delivered during the ICU stay; up to three meetings depending on clinical course

	Pasricha et al., 2020[44]
	Standardized serious illness conversation (SIC) using the Ariadne Labs Serious Illness Conversation Guide adapted for surrogates and delivered by non-palliative-care hospitalists.
	Seven-step Serious Illness Conversation Guide; standardized EHR documentation template; standardized prognosis framing.
	Providers received train-the-trainer education; SIC was conducted in person outside rounds; the closing step summarized the discussion, made a recommendation, and affirmed commitment.
	Hospitalists (6 advanced practitioners and 5 physicians); none were palliative care trained.
	Goal to complete within 48 hours of intubation; median actual completion 3 days; median duration 30 minutes.

	Chang et al., 2021[45]
	Training ICU clinicians to use time-limited trials (TLTs) as the default communication and care-planning approach in family meetings.
	TLT conversation guide with checklist and sample phrases; Society of Critical Care Medicine (SCCM) admission/triage categories; family-meeting framework.
	Clinicians received didactic and simulated TLT training; meetings addressed prognosis and preferences, agreed on therapies for defined periods, scheduled follow-up, and negotiated next steps.
	ICU physicians trained in TLTs; palliative care faculty supported simulation training.
	Training over 4-6 weeks; TLT meetings and follow-up scheduled according to predefined parameters.

	Naef et al., 2021[35]
	Nurse-led family support pathway with a new advanced practice family nurse (APN) role integrated into the ICU team and grounded in a family-systems nursing approach.
	Structured six-domain activity framework and documentation log; no family decision aid or conversation guide reported
	APN provided family meetings, follow-up, discharge support, liaison with the ICU team, and post-discharge contact; regular reflection and supervision supported quality.
	APN was a certified ICU nurse with graduate education in family nursing, working with ICU nurses and physicians
	Family meeting within 72 hours; follow-up during admission and after discharge; contact was tailored to need.

	Suen et al., 2021[46]
	Family Support Tool (FST): web modules completed before proactive family meetings, with a one-page summary shared with the ICU team, vs enhanced usual care.
	Interactive videos, animations, questions, ICU orientation, meeting-preparation prompts, care-pathway/prognosis videos, expectation exercise, and one-page summary; tool delivered on an iPad.
	First proactive meeting within 48 hours and second within 5-9 days; staff monitored module completion, provided technical support, and briefed clinicians on surrogate responses before meetings.
	Research staff delivered the FST and arranged meetings; the ICU clinical team conducted the meetings.
	Screening within 48 hours of ICU admission; modules completed at three time points with access throughout hospitalization.

	Zimmermann et al., 2021[47]
	Best Case/Worst Case (BC/WC) communication tool used on daily rounds to support SDM with older trauma patients and surrogates.
	Graphic aid showing major events and best/worst trajectories; implementation toolkit and video-linked brochure; Geriatric Trauma Outcome Score prognostic estimates.
	Clinicians received simulation-based training; the tool was used daily to describe major events and outlook and to frame family meetings and align specialties.
	Thirty-eight trauma surgeons/fellows and 7 advanced practice providers were trained.
	Used daily on rounds throughout the ICU stay; designed to take less than 3 minutes after systems review.

	Chen et al., 2022[48]
	Nurse-led communication intervention using three COMFORT principles (Connect, Options, Family caregivers) delivered through daily calls to surrogates.
	COMFORT concept/script materials, training textbook, fidelity checklist, and nurse-training evaluation tool.
	Daily calls reviewed progress, elicited surrogate concerns, explained terms simply, provided emotional support, and assessed receptiveness; nurses could arrange a team meeting when perspectives differed.
	Two registered nurses with at least 1 year of ICU experience.
	Planned daily 20-minute calls for 5 days during ICU stay.

	Kentish-Barnes et al., 2022[14]
	Proactive three-step support strategy for relatives after a decision to withhold or withdraw life support, vs standard care.
	Training video, communication pamphlet, and standardized post-meeting forms.
	Step 1: end-of-life family conference; Step 2: physician/nurse contact during dying; Step 3: post-death meeting. Communication emphasized emotions, questions, palliative care, expected death, and bereavement support.
	ICU physician and nurse in charge of the patient delivered all three steps.
	Three contacts from the withholding/withdrawal decision through dying and after death.

	Waseem et al., 2023[36]
	Standardized SDM bundle using Plan-Do-Study-Act (PDSA) cycles: prebrief/debrief huddles, social worker-led SDM conversation, and EHR documentation tool.
	Standardized EHR note template, scripted huddle guide, serious illness conversation training/simulation materials, and implementation-planning diagrams.
	Prebrief and debrief huddles surrounded each SDM conversation; the social worker used standardized core communication elements; family-meeting checklist and advance care planning documentation were incorporated into the workflow.
	Two NCCU social workers and one case manager led conversations and huddles with the neurointensivist.
	Two huddles per conversation; huddles lasted a few minutes and documentation about 10-15 minutes.

	Kentish-Barnes et al., 2024[49]
	Nurse facilitator intervention to support, model, and teach communication strategies so care aligns with patient goals, vs standard communication.
	Facilitator training curriculum and fidelity checklists; training included advance care planning and facilitated values history; no patient- or family-facing decision aid reported.
	Facilitators prepared families for physician interviews, accompanied meetings, debriefed with families/staff, shared information with the team, and re-explained information; standardized family role-play was used in training.
	ICU nurse facilitators with more than 5 years of ICU experience; 4-6 per ICU.
	Started within 24 hours; at least every 48 hours in the ICU, then weekly for 1 month after discharge and twice monthly thereafter.

	Butler et al., 2025[50]
	Four Supports intervention: protocolized emotional, communication, decisional, and anticipatory-grief support delivered daily to surrogates during the ICU stay, vs education control.
	Intervention manual, step-by-step training guide, family-question summary, and fidelity checklists.
	Daily protocol-driven interactions with defined objectives; meetings within 48 hours and every 5-7 days; before meetings, elicit questions; during meetings, address options, prognosis, values, and misunderstandings.
	Nurses or medical social workers with critical care experience; 40-hour training plus certification.
	Daily during the ICU stay; mean interventionist time 3.3 hours per patient.

	Cox et al., 2025[51]
	PCplanner, an EHR-integrated app that collects family-reported palliative needs, coaches clinicians, and prompts palliative consultation when needs remain high, vs usual care.
	Timeline-based app prompts; Needs at the End-of-Life Screening Tool (NEST) reports; question-coaching prompts; scripted tips; palliative-care explainer video.
	Two family meetings were prompted around the most serious needs; persistent needs triggered palliative consultation, a palliative-led meeting, and post-meeting debriefing.
	ICU attending physicians received app coaching; palliative care specialists conducted prompted consultations.
	7-day intervention period; needs reported on days 1, 3, and 7; meetings prompted on days 1-3 and 3-7.

	Peters et al., 2025[52]
	iValidate: clinical communication skills training and longitudinal support for healthcare workers, paired with an institutional goals-of-care (GoC) form reinforcing SDM steps.
	Electronic GoC form with structured values/goals, medical advice, consensus, and deterioration-plan fields; alerts for life-limiting illness and GoC status.
	Multi-day communication training with simulated patients; daily reminders and clinical nudges at multidisciplinary meetings; SDM documentation incorporated patient voice, concordant medical opinion, and consensus.
	Healthcare workers trained through iValidate; ICU registrars had mandatory training; champions delivered reminders and nudges.
	Staged implementation over 6 years; electronic alerts added in 2017.

	Cheng et al., 2026[53]
	SDM intervention adapted from the Three-Talk Model, delivered in two parts over consecutive days, vs usual care.
	Paper SDM sheets used as take-home decision aids between sessions.
	Day 1 combined Team Talk and Option Talk: disease overview, treatment options, pros/cons, and Q&A; Day 2 Decision Talk focused on preference-based decisions and documentation.
	Interdisciplinary team of physicians, nurses, palliative care nurses, social workers, nutritionists, and respiratory therapists.
	Two consecutive contacts: day 1, 30-40 minutes; day 2, 20-30 minutes


Note: Intervention characteristics were extracted with the TIDieR checklist (materials, procedures, providers, timing and dose), as prespecified in the protocol. Timing reports when the intervention was delivered and, where reported, its frequency or dose.
Abbreviations. SDM, shared decision making; APN, advanced practice nurse; EHR, electronic health record; EMR, electronic medical record; TLT, time-limited trial; FN, Family Navigator; FST, Family Support Tool; BC/WC, Best Case/Worst Case; NURSE, Naming, Understanding, Respecting, Supporting, Exploring; VALUE, Value family statements, Acknowledge emotions, Listen, Understand the patient as a person, Elicit questions; IPAL-ICU, Improving Palliative Care in the ICU; IPDAS, International Patient Decision Aid Standards; GoC, goals of care; PDSA, Plan-Do-Study-Act; NEST, Needs at the End-of-Life Screening Tool; SIC, serious illness conversation; FCSDM, family-clinician shared decision making; ICS, Intensive Communication System.


Additional file 6: Operational components of SDM protocols mapped to the Three-Talk Model
	Study
	Team Talk
	Option Talk
	Decision Talk
	Phase coverage

	Lilly et al., 2000[31]
	Proactive multidisciplinary meeting within 72 hours; discuss patient goals, expectations, and views on death or dependence; agree on criteria for success or failure of the care plan.
	Review medical facts and treatment options; discuss the acceptability of risks and discomforts; consider palliative alternatives when milestones are not met.
	Elicit patient and family views and values; agree on a care plan; communicate patient preferences to caregivers.
	① ② ③

	Schneiderman et al., 2003[33]
	Provide ongoing ethics-consultant follow-up and repeat meetings to support communication and address emotional distress and grief.
	Frame ethical issues in understandable terms; document options and ethical rationales; recommend next steps, including an ethics committee conference when needed.
	Address known or inferred patient values, preferences, and quality of life; facilitate consensus or disagreement and implement the agreed plan.
	① ② ③ (all implicit)

	Lautrette et al., 2007[13]
	Use the VALUE framework (Value family statements, Acknowledge emotions, Listen, Understand the patient as a person, and Elicit questions) in proactive family conferences; allow time for family members to speak.
	Provide clear information to relatives and a standardized written brochure.
	Discuss patient wishes and forgoing life-sustaining treatment; support family understanding and agreement with the decision.
	① ② ③

	Mosenthal et al., 2008[32]
	Provide psychosocial and bereavement support within 24 hours; hold an interdisciplinary family meeting within 72 hours; include palliative care support on daily rounds.
	Communicate likely and functional outcomes and address prognostic uncertainty.
	Embed goals-of-care discussions in rounds; check understanding and realistic goals; elicit preferences regarding life support and support DNR orders and withdrawal when appropriate.
	① ② ③

	Daly et al., 2010[34]
	Have advanced practice nurses (APNs) schedule and attend family meetings and provide consistent support without directing decisions.
	Review the medical update, treatment plan, and milestones; support families considering treatment limitations.
	Address patient values, preferences, and goals of care and support a more deliberative decision-making process.
	① ② ③ (② not explicit)

	Lamba et al., 2012[29]
	Provide psychosocial and bereavement support; clarify prognosis, advance directives, and the surrogate decision maker within 24 hours; prompt clinicians to consider goals of care.
	Hold an interdisciplinary family meeting within 72 hours to discuss likely outcomes and treatment options and check family understanding.
	Document goals-of-care and SDM discussions on rounds; elicit patient preferences; use a comfort-focused order set when goals change; support earlier consensus.
	① ② ③

	Huffines et al., 2013[30]
	Emphasize family participation as partners; identify the decision maker; address advance directives within 24 hours; reaffirm support at 72 hours.
	Reach preconference consensus on prognosis and indicated treatments and provide information in multiple formats.
	Address values, preferences, goals of care, and treatment plans; use a checklist to document resuscitation decisions.
	① ③ (② not explicit)

	Braus et al., 2016[37]
	Include a palliative care clinician on rounds; use trigger criteria to identify patients with palliative needs and prompt the team to address them.
	Use structured family meetings to share relevant clinical information.
	Recommend timely interdisciplinary family meetings and elicit patient and family input for medical decisions.
	① ③ (② not explicit)

	Carson et al., 2016[17]
	Provide palliative care-led meetings with informational and emotional support; discuss patient values and goals of care and adapt content to family needs.
	Review condition and prognosis with ICU physicians; discuss prognosis and use a personalized 1-year prognosis estimate based on ProVent 14.
	Discuss the patient's values, goals, and preferences.
	① ② ③

	Curtis et al., 2016[15]
	Assess family concerns, needs, and communication style; adapt emotional support; encourage questions; brief clinicians on family concerns; mediate clinician-family conflict.
	Develop and evaluate treatment options within the mediation model.
	Use a facilitator in family conferences to support goals-of-care discussions.
	① (② ③ indirect)

	Garrouste-Orgeas et al., 2016[38]
	Provide dedicated quiet time for listening and support; use VALUE-based emotional support; include nurses in family conferences.
	Discuss diagnosis, treatment options, and patient preferences; explain planned care, changes, prognosis, and comfort measures; verify family comprehension.
	Negotiate decisions and hold Additional file  end-of-life conferences when death is expected.
	① ② (③ indirect)

	Torke et al., 2016[39]
	Establish a relationship, assess surrogate needs, provide VALUE-based emotional support, and use daily structured communication about patient status, goals of care, and the daily plan.
	Facilitate understanding of clinical information, translate complex concepts into lay terms, and provide information about withdrawal of life-sustaining treatment.
	Provide decision-support modules on decision making and goals of care; empower the nurse to facilitate decisions.
	① ② ③

	Allen et al., 2017[40]
	Invite families to daily multidisciplinary rounds, orient them to the process, and discuss goals of therapy, including end-of-life care.
	Translate medical terminology and communicate the clinical course and plan in understandable language.
	Include families in SDM and goals-of-therapy discussions, including code status.
	① ② ③ (② implicit)

	Awdish et al., 2017[41]
	Hold a family meeting within 72 hours; use pre- and post-meeting team huddles; engage nurses and ancillary staff; attend to emotional and personal concerns.
	Use plain language and understandable answers and prepare trainees to discuss treatment options, including palliative care.
	Use pre-meeting huddles to set the agenda and roles; prepare clinicians for code-status discussions; document the family meeting in the electronic medical record (EMR).
	① ② ③

	Loeslie et al., 2017[42]
	Reassure and involve families in the plan of care; elicit questions before meetings; communicate the meeting purpose and logistics on admission.
	Use ask-tell-ask to explain the clinical situation, diagnosis, prognosis, and symptom burden and invite questions and concerns.
	Assess family knowledge and expectations; propose goals of care and negotiate next steps; document the meeting in the medical record.
	① ② ③

	White et al., 2018[16]
	Use NURSE (Naming, Understanding, Respecting, Supporting, Exploring) behaviors for emotional support; get to know the family and patient as individuals; explain meeting expectations; provide daily nurse contact and scheduled clinician-family meetings.
	Discuss treatment options, elicit key concerns, use a question prompt list, answer family questions, and correct misunderstandings.
	Ensure a clear follow-up plan and support a values-aligned transition to comfort-focused care.
	① ② (partial) ③ (not protocolized)

	Cox et al., 2019[18]
	Support surrogates and clinicians in SDM; clarify the surrogate role and elicit family support needs.
	Frame three treatment-goal options; describe expected outcomes, risks, and uncertainty; provide a personalized 1-year prognosis graphic.
	Use interactive values clarification; allow the surrogate to indicate treatment goals; review a two-page summary during a family meeting.
	① ② ③

	Wu et al., 2019[43]
	Build rapport through respect, goodwill, and empathy and explore the patient's views on life and death.
	Explain the condition and risks; review treatment options; compare benefits and harms; discuss prognosis and alternatives when treatment goals are not met.
	Explore and negotiate decisions jointly; reach agreement on treatment with family and clinicians; respect patient and family wishes.
	① ② ③

	Pasricha et al., 2020[44]
	Use an in-person structured conversation within 48 hours of intubation; build trust; allow silence; explore, support, and validate emotions.
	Present a standardized guarded or poor prognosis; assess understanding and preferences; use ask-tell-ask and discuss trade-offs.
	Elicit goals, fears, worries, and tolerable burden; explore inconsistencies and unrealistic expectations; close with a summary and recommendation; document the conversation in a standardized EHR template.
	① ② ③

	Chang et al., 2021[45]
	Open family meetings with introductions; use structured dialogue to promote consensus; provide reassurance, rapport, and time for emotional adjustment.
	Explain the medical condition, acute care needs, and prognosis; discuss treatment risks and benefits; check understanding; use a conversation guide with a checklist and sample phrases.
	Elicit patient values and preferences; plan a time-limited trial (TLT), define improvement markers, set follow-up timelines, and negotiate next steps.
	① ② ③

	Naef et al., 2021[35]
	Use proactive nurse engagement, assess family structure, functioning, emotions, needs, and preferences, and provide a safe space for reflection with early and follow-up meetings.
	Provide psychoeducation and counseling about critical illness.
	Support family involvement in decision making.
	① ② ③

	Suen et al., 2021[46]
	Use videos and interactive questions to address surrogate emotions, orient families to the ICU and staff, provide self-care support, and prepare families for meeting logistics.
	Describe three care pathways (full life support, TLT, comfort-focused care) and explain prognosis.
	Use interactive exercises to elicit patient values, preferences, prognostic expectations, and pathway leaning; share a one-page summary with the team.
	① ② ③

	Zimmermann et al., 2021[47]
	Align team members and specialties, frame family meetings, support families choosing comfort-focused care, and facilitate daily dialogue.
	Use scenario planning to illustrate treatment options, uncertainty, and prognosis; use a graphic aid to document major events and hoped-for and worried-about futures.
	Provide context for downstream decisions and help interrupt momentum toward goal-discordant care.
	① ② ③ (② most explicit; ① ③ implicit)

	Chen et al., 2022[48]
	Listen to family concerns, build trust, explore perceptions and values with open-ended questions, provide emotional support, and adapt to family decision-making structures.
	Explain medical terms in simple language, ensure access to shared information, assess readiness for end-of-life discussions, and offer a team meeting with the provider.
	Discuss decision-making preferences derived from the patient.
	① ② ③

	Kentish-Barnes et al., 2022[14]
	Use attentive listening, empathy, reassurance, and non-abandonment; allow relatives to express emotions and ask questions; provide a post-death meeting for condolences and questions.
	Hold an end-of-life conference on withholding or withdrawing treatment; discuss palliative care principles, expected time to death, possible symptoms, and family questions.
	Elicit wishes about presence at death and spiritual support.
	① ② (partial) ③ (minimal)

	Waseem et al., 2023[36]
	Prebrief/debrief huddles align the clinical team, review prognosis, roles, and the goal of the family meeting.
	No explicit treatment-option comparison described; the huddle template focused on prognostic messaging and the planned care decision.
	Conduct a standardized family SDM conversation and document the care decision, code status, and next steps in the EHR.
	① ② (not explicit) ③

	Kentish-Barnes et al., 2024[49]
	Provide practical and emotional support, prepare families for physician interviews, accompany and debrief family-team meetings, and tailor support to family needs.
	Re-explain information to families and support development and evaluation of options through mediation training.
	Address goals of care, use advance care planning, and facilitate a values history; end-of-life decisions were infrequently addressed.
	① ② ③ (① dominant)

	Butler et al., 2025[50]
	Use rapport, empathy, elicitation of concerns, daily family questions, explanation of surrogate decision making, and family preparation and clinician briefing before conferences.
	Ensure discussion of treatment options, prognosis, and patient values and address key misunderstandings.
	Engage families in reflecting on the patient's values and preferences and synthesize key information with clinicians.
	① ② ③

	Cox et al., 2025[51]
	Use an automated platform for personalized need-targeted palliative care, family self-report of needs, question-coaching prompts, and a video explaining palliative care.
	None reported.
	Prompt physicians to conduct family meetings addressing serious family-reported needs; involve the palliative care team when needs persist.
	① ③ (② not addressed)

	Peters et al., 2025[52]
	Use a structured form to identify life-limiting illness, decision-making capacity, and the medical treatment decision maker; require communication training with simulated patients; use electronic alerts for patients needing goals-of-care decisions.
	Use the form to provide medical advice on appropriate treatment options, prognosis, and the nature and consequences of interventions.
	Document patient values, goals, and preferences; record consensus and a treatment-preference plan for deterioration.
	① ② ③

	Cheng et al., 2026[53]
	Present the SDM procedure through an interdisciplinary team after informed consent, involving physicians, nurses, palliative care nurses, and social workers.
	Provide a session on the disease, treatment options, and pros and cons; invite family questions; provide a paper SDM sheet as a decision aid.
	Conduct a dedicated decision-talk session the following day and record preference-based decisions, including DNR decisions.
	① ② (day 1) ③ (day 2)


Phase coverage notation: ① = Team Talk; ② = Option Talk; ③ = Decision Talk. Parenthetical qualifiers indicate implicit, partial, minimal, indirect, or otherwise limited coverage as reported in the original article. “None reported” indicates that no operational element for that phase was explicitly described.

The following domains were grouped from explicit phase-specific content in Table S2 for the conceptual summary in Figure 4.
	Three-Talk phase
	Figure 4 operational component domains

	Team Talk
	Family/patient engagement; Emotional support & active listening; Team alignment & clinician preparation; Decision-maker & advance directives; Facilitator/nurse involvement.

	Option Talk
	Clinical condition & prognosis; Treatment options & alternatives; Benefits, risks & trade-offs; Decision aids & prognostic tools; Questions & understanding.

	Decision Talk
	Values, goals & preferences; Deliberation & negotiation; Consensus & care-plan decisions; Treatment-limitation & code status; Documentation & follow-up.




Additional file 7: Outcomes Assessed, Key Findings, and Direction of Effect of SDM Interventions for End-of-Life Decision-Making in ICU
	Study
	Outcomes measured
	Key findings
	Direction of 
effect

	Lilly et al., 2000[31]
	Attending-led family meetings; ICU length of stay (LOS); ICU bed-day use; mortality; provider/family nonconsensus days.
	Attending-led meetings increased from 43% to 69% (P<0.001); ICU bed-days per patient fell from 8.0 to 5.9, and ICU occupancy fell from 98% to 92%; before-after design, not randomized.
	Favorable

	Schneiderman et al., 2003[33]
	ICU and hospital LOS in nonsurvivors; life-sustaining treatment days; ventilation, nutrition/hydration, code status, and cardiopulmonary resuscitation; mortality; consultation acceptability.
	Among nonsurvivors, hospital and ICU LOS were shorter (8.66 vs 11.62 and 6.42 vs 7.86 days); hospital mortality did not differ significantly (62.7% vs 57.8%); >90% of professionals and 80% of patients/surrogates would seek consultation again.
	Favorable

	Lautrette et al., 2007[13]
	Impact of Event Scale (IES) for PTSD symptoms; Hospital Anxiety and Depression Scale (HADS); family involvement and communication; nonbeneficial interventions; withdrawal of life support.
	Longer conferences and more family speaking time; more families identified the patient’s wishes (70% vs 54%, P=0.04); fewer nonbeneficial interventions (median 2 vs 3, P=0.04); more withdrawal of mechanical ventilation (P=0.03) and vasopressors (P=0.01); authors reported fewer PTSD, anxiety, and depression symptoms at 3 months.
	Favorable

	Mosenthal et al., 2008[32]
	Goals-of-care discussions; do-not-resuscitate (DNR) status and timing; withdrawal of life support; ICU and hospital LOS for dying patients; family meeting content.
	The program changed the timing of DNR orders and withdrawal without changing their rates and shortened ICU and hospital stays among dying patients; early family support appeared important.
	Favorable

	Daly et al., 2010[34]
	ICU LOS; treatment-limitation decisions; tracheostomy, survival, and mortality; family meeting frequency and characteristics.
	Formal meetings increased from 19.3% to 74.3% and were longer; exploratory findings did not show a consistent effect on ICU LOS and should be interpreted cautiously.
	No difference

	Lamba et al., 2012[29]
	Goals-of-care discussions; DNR status and timing; withdrawal of life support; surgical ICU (SICU) LOS; quality of dying and death.
	Among decedents, mean SICU LOS fell by 3 days; among survivors, ICU LOS fell from 9 to 5 days; 96% of deaths had a family meeting with goals judged clear and realistic.
	Favorable

	Huffines et al., 2013[30]
	Family satisfaction with decision-making, teamwork, and support; family meeting process; treatment-limitation decisions.
	Satisfaction with decision-making and teamwork improved; meeting triggers identified families needing earlier discussions; 13 of 31 meetings (42%) resulted in treatment-limitation decisions.
	Favorable

	Braus et al., 2016[37]
	Interdisciplinary family meetings; time to meeting; ICU/hospital LOS and mortality; family satisfaction and psychological outcomes; meeting composition.
	Meetings within 3 days of admission increased (59% vs 35%, P=0.02), as did meetings with at least 3 disciplines present (60% vs 17%, P<0.001); the study was underpowered for family-centered outcomes.
	Favorable

	Carson et al., 2016[17]
	HADS anxiety/depression; PTSD symptoms; discussion of patient preferences; quality of communication; family satisfaction; ICU LOS; life-support duration and mortality.
	Palliative care-led meetings did not reduce anxiety or depression and may have increased PTSD symptoms; ICU physician attendance was low at support meetings.
	No difference

	Curtis et al., 2016[15]
	Family depression, anxiety, and PTSD; ICU/hospital LOS; mortality; withdrawal of life support and timing; treatment intensity.
	Facilitators may reduce family depressive symptoms at 6 months but not anxiety or PTSD; the intervention reduced the intensity of end-of-life (EOL) care without worsening family distress.
	Favorable

	Garrouste-Orgeas et al., 2016[38]
	PTSD symptoms; anxiety/depression; family conflict, information, and communication; conference experience; nurse participation.
	Nurse participation did not change PTSD symptoms; qualitative feedback emphasized teamwork, patient-centered care, and information; families valued repeated structured conferences.
	Mixed

	Torke et al., 2016[39]
	Feasibility and fidelity; decisional conflict; decision regret; PTSD; anxiety and depression.
	Feasibility targets were met, but no significant between-group differences were found in decisional conflict or other patient-reported outcomes; intervention-group loss to follow-up was higher.
	No difference

	Allen et al., 2017[40]
	Family knowledge of clinical course and plans; communication satisfaction; family meeting frequency/timing; physician workflow; goals-of-care discussions.
	Family knowledge increased from 35.4% to 87.6% (P<0.0001); most family communication occurred during rounds; one intensivist reported increased time burden.
	Favorable

	Awdish et al., 2017[41]
	Patient/family satisfaction with physician communication; trainee communication preparedness; electronic medical record (EMR) documentation.
	Trainees improved in expressing empathy, responding to denial of illness seriousness, and addressing religious/spiritual issues (all P<0.01); small, nonrandomized sample with baseline age imbalance.
	Favorable

	Loeslie et al., 2017[42]
	Family meeting frequency/timing; staff satisfaction; patient/surrogate perceptions of team communication; communication barriers.
	Meetings within 14 days increased from 31% to 88%; reported improvements included message consistency and understanding of discharge plans; key barriers were time, coordination, language, and clinician comfort.
	Favorable

	White et al., 2018[16]
	Surrogate HADS; PTSD symptoms; quality of communication; patient-centeredness; ICU/hospital LOS; mortality; functional outcomes; intervention cost.
	Psychological distress did not improve, but communication ratings improved; ICU LOS was shorter (6.7 vs 7.4 days); in-hospital mortality was higher (36.0% vs 28.5%; OR 1.43, 95% CI 1.10-1.87; P=0.008), whereas 6-month mortality did not differ.
	Mixed

	Cox et al., 2019[18]
	Clinician-surrogate prognostic concordance; quality of communication; decisional conflict; PTSD/anxiety/depression; patient-centeredness; LOS and mortality.
	Surrogates overestimated 1-year survival (86.0%-92.5% vs model 56.0%); 43% favored more aggressive options than reported patient preferences; intervention surrogates more accurately estimated physicians’ prognostic beliefs (P=0.023).
	Mixed

	Wu et al., 2019[43]
	Patient quality of life; family HADS anxiety/depression; communication satisfaction; ICU cost and LOS; 90-day mortality; place of death.
	ICU costs and LOS decreased (8.01 vs 11.57 ×10,000 yuan, P<0.001; 13.83 vs 18.21 days, P=0.010); quality of life improved (69.49 vs 59.84, P<0.001); family HADS decreased (15.26 vs 18.06, P=0.015); 90-day mortality did not differ.
	Favorable

	Pasricha et al., 2020[44]
	Advance care planning (ACP) documentation; serious illness conversation (SIC) completion; surrogate acceptability; goals, fears, strengths, and trade-offs.
	Half of eligible patients completed an SIC (36/72); common goals were comfort (33%), survival (28%), and independence (25%); the most common fear was pain/suffering (36%); goals of care changed in 5 cases.
	Not applicable

	Chang et al., 2021[45]
	ICU LOS; family meeting frequency, timing, and content; life-support duration; CPR and invasive procedures; mortality; family satisfaction.
	Meetings were more frequent and earlier after the intervention; LOS reductions were greatest among nonsurvivors; before-after associations limit causal inference.
	Favorable

	Naef et al., 2021[35]
	Family Satisfaction in the ICU-24 (FS-ICU-24); HADS anxiety/depression; PTSD symptoms; advanced practice nurse (APN) intervention quality; qualitative perceptions.
	Overall satisfaction showed only a trend toward improvement (difference 5.54, 95% CI -0.11 to 11.20; P=0.055); satisfaction with decision-making improved (difference 7.26, 95% CI 0.89 to 13.63; P=0.026); nonrandomized design warrants cautious interpretation.
	Mixed

	Suen et al., 2021[46]
	Decision-aid access and engagement; feasibility, usability, acceptability, and perceived effectiveness; quality of communication; SDM-related items; adverse events.
	Ninety-six percent of intervention surrogates accessed the tool before the first meeting; no adverse events occurred; usability, acceptability, and perceived effectiveness were rated highly; findings support a fully powered trial.
	No difference

	Zimmermann et al., 2021[47]
	Feasibility and acceptability; quality of communication; clinician moral distress; goal concordance; treatment intensity; palliative care receipt.
	Ninety-four percent of trainees completed essential tool elements; family- and nurse-reported EOL communication improved significantly; surgeons found the tool useful but burdensome to integrate into rounds.
	Favorable

	Chen et al., 2022[48]
	Feasibility and acceptability; quality of communication; decisional conflict; HADS anxiety/depression.
	Quality of communication favored the intervention, but distress and decisional conflict did not differ; control-group mortality was higher (76.2% vs 30.0%, P=0.003), limiting interpretation.
	No difference

	Kentish-Barnes et al., 2022[14]
	Prolonged grief; PTSD symptoms; family experience; quality of dying and death; end-of-life communication; HADS anxiety/depression.
	The three-step strategy reduced prolonged grief and PTSD symptoms; implementation fidelity was high; end-of-life conferences increased (93% vs 67%).
	Favorable

	Waseem et al., 2023[36]
	Standardized family-meeting note template use; timing and use of prebrief/debrief huddles; palliative care consultation; neurocritical care unit (NCCU) LOS; mortality.
	Template use increased from 26.9% to 83.3% of meetings; documentation by day 7 increased by 50.4%; NCCU LOS, palliative care consultation, and mortality remained stable.
	Favorable

	Kentish-Barnes et al., 2024[49]
	Family depression over 6 months; HADS anxiety; PTSD symptoms; goal-concordant care; quality of life; contact and meeting processes.
	Goals of care were discussed in 89% of contacts, but goal-concordant care remained low and unchanged; sensitivity analysis suggested higher depression prevalence with the intervention.
	No difference

	Butler et al., 2025[50]
	HADS anxiety/depression; PTSD symptoms; patient/family-centeredness; quality of communication; prognostic concordance; decisional conflict; treatment limitation; LOS and survival.
	Protocol fidelity was high (97.1%), but the intervention did not reduce long-term psychological symptoms or improve communication ratings or patient outcomes; Additional file  meetings were not beneficial.
	No difference 

	Cox et al., 2025[51]
	Needs at the End-of-Life Screening Tool (NEST) score; goal concordance; quality of communication; patient-centeredness; psychological distress; LOS and mortality.
	Among patients remaining in the ICU, median NEST scores were lower at days 3 and 7 (hypothesis-generating); low baseline needs and short ICU stays limited exposure.
	No difference

	Peters et al., 2025[52]
	Documented SDM discussion; completion of SDM components; deterioration treatment-preference plan; ICU admission/LOS; mortality; discharge destination; 90-day outcomes.
	Documented SDM increased from 22% to 68%; among documented cases, unidentified deterioration plans decreased from 47.4% to 0%; no control group or patient/surrogate-reported outcomes.
	Favorable

	Cheng et al., 2026[53]
	Emergency management knowledge; State-Trait Anxiety Inventory (STAI); mental health.
	Structured SDM improved knowledge but not anxiety or mental health; correct responses improved on the lowest-scoring knowledge items by up to 33.3%; targeted emotional support may need to complement SDM.
	Mixed


Direction of effect: categorized according to the prespecified Synthesis Without Meta-analysis (SWiM) framework as favorable, no difference, unfavorable, mixed, or not applicable; categories are anchored on the primary outcome where one was defined and based on results reported by the original authors.
Abbreviations: SDM, shared decision-making; ICU, intensive care unit; LOS, length of stay; IES, Impact of Event Scale; PTSD, posttraumatic stress disorder; HADS, Hospital Anxiety and Depression Scale; DNR, do not resuscitate; SICU, surgical intensive care unit; EOL, end-of-life; EMR, electronic medical record; FS-ICU-24, Family Satisfaction in the ICU-24; APN, advanced practice nurse; ACP, advance care planning; SIC, serious illness conversation; NEST, Needs at the End-of-Life Screening Tool; STAI, State-Trait Anxiety Inventory.
Synthesis framework
Outcome domains were grouped from the outcome types explicitly reported in Table S3. Categories are author-defined, non-mutually exclusive, and used only to summarize the outcome landscape in Figure 5. The study-level direction-of-effect classification remains unchanged and follows the SWiM categories defined above.
	Outcome domain
	Studies, n (%)
	Outcome types represented in Table S3

	Communication / process
	26 (83.9%)
	Communication quality; meeting frequency, timing, or content; knowledge/understanding; documentation; workflow or conversation completion.

	Decision-making / goal concordance
	17 (54.8%)
	Patient preferences, goals, and values; decisional conflict or regret; goal concordance; treatment-preference plans.

	Psychological outcomes
	17 (54.8%)
	Anxiety, depression, PTSD, psychological distress, grief, or clinician moral distress.

	Clinical / resource outcomes
	17 (54.8%)
	ICU/hospital length of stay; mortality or survival; costs; discharge destination; palliative care receipt.

	Treatment / end-of-life care
	12 (38.7%)
	Life-sustaining treatment; DNR/CPR; withdrawal or treatment limitation; treatment intensity; quality of dying and death.

	Family experience / participation
	12 (38.7%)
	Family satisfaction, involvement, experience, or perceptions of conferences and communication.

	Feasibility / implementation
	11 (35.5%)
	Feasibility, fidelity, usability, acceptability, implementation quality, uptake, or staff preparedness/barriers.

	Patient-centered outcomes
	6 (19.4%)
	Quality of life, patient-centeredness, or functional outcomes.




Additional file 8: Quality Appraisal of Extracted Papers Using MMAT
Key: Cat.1 = Qualitative studies; Cat.2 = Randomized controlled trials studies; Cat.3 = Nonrandomized studies; Cat.4 = Quantitative descriptive studies; Cat.5 = Mixed methods studies. “Criteria met” counts only “Yes” ratings (maximum 5 criteria) within the relevant MMAT category.
	Study
	MMAT Cat
	Screen-eligible (S1, S2)
	Q1
	Q2
	Q3
	Q4
	Q5
	Criteria met
	Comments
	

	Cat.2=12
	
	

	Schneiderman et al. 2003[33]
	Cat.2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	5/5
	Multicenter RCT in 7 US hospitals; block randomization by site; baseline similar; 276/270 analyzed; research assistants were blinded; intervention was offered to 278 and received by 211, with crossover in usual care.
	

	Lautrette et al. 2007[13]
	Cat.2
	Yes
	Yes
	Yes
	Yes
	Can't tell
	Yes
	4/5
	Multicenter randomized trial in 22 ICUs; baseline characteristics were similar; 108/126 (86%) completed 90-day interviews; outcome-assessor blinding was not stated; intervention conferences were longer and had more family speaking time.
	

	Carson et al. 2016[17]
	Cat.2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	5/5
	Multicenter RCT; web-based randomization stratified by site; baseline mostly similar except ADL; 312/365 (85%) completed 3-month interviews; outcome assessors were blinded; at least one meeting was held for 89% of intervention patients.
	

	Curtis et al. 2016[15]
	Cat.2
	Yes
	Yes
	Yes
	No
	Can't tell
	Yes
	3/5
	Randomized trial at 2 hospitals; sealed opaque envelopes; baseline similar; family follow-up was only 42%–47% at 3 and 6 months, a high loss to follow-up; blinding was not specified; facilitators averaged 9.4 contacts and 267 minutes per family.
	

	Torke et al. 2016[39]
	Cat.2
	Yes
	Yes
	No
	Yes
	Can't tell
	Yes
	3/5
	Pilot RCT, 26 pairs; opaque sealed envelopes; groups differed in education, sex, and baseline distress trends; 81% follow-up; blinding was not described; high contact fidelity (100% initial meeting; >90% of eligible days).
	

	White et al. 2018[16]
	Cat.2
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	4/5
	Stepped-wedge cluster RCT, 1420 patients; computer-generated crossover order; baseline differences in age, severity, and comorbidity were present and adjusted; 809/1106 (73%) follow-up; outcome assessors were blinded; intervention was implemented with QI suppo
	

	Cox et al. 2019[18]
	Cat.2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	5/5
	Multicenter RCT; 1:1 block randomization stratified by site; baseline similar; outcome assessors were blinded; decision aid completed by 91.4% and family meetings held for 92%.
	

	Suen et al. 2021[46]
	Cat.2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	5/5
	Pilot RCT in 2 ICUs; Excel randomization; baseline similar; 47/50 (94%) follow-up; outcome assessors were blinded; 96% accessed the tool.
	

	Kentish-Barnes et al. 2022[14]
	Cat.2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	5/5
	Cluster RCT in 34 French ICUs; central randomization with permutation blocks; groups were similar; 688/875 (79%) completed 6-month interviews; psychologists were blinded; all three steps were delivered to about 90%.
	

	Kentish-Barnes et al. 2024[49]
	Cat.2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	5/5
	RCT in 5 French ICUs; computerized eCRF randomization with blocks stratified by site; groups were similar; 260/385 (67.5%) completed 6-month follow-up; blinded psychologists conducted interviews; facilitators increased formal meetings.
	

	Butler et al. 2025[50]
	Cat.2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	5/5
	Patient-level RCT in 6 ICUs; computer-aided permuted block randomization stratified by site; groups were similar; 89% follow-up; outcome assessors were blinded; fidelity was 97.1%.
	

	Cox et al. 2025[51]
	Cat.2
	Yes
	Yes
	Yes
	No
	Can't tell
	Yes
	3/5
	RCT in 6 ICUs; app-based stratified randomization; baseline similar; attrition was high because of death/transfer: 151 randomized and 95 completed 3-month follow-up; outcome-assessor blinding was not clear; intervention adherence was high.
	

	Cat.3=16

	Lilly et al. 2000[31]
	Cat.3
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	5/5
	Before-after study in 1 medical ICU; consecutive patients; APACHE III, LOS, and mortality; Cox adjustment; 68% of meetings occurred within 72 hours and 99% of targeted patients were reached.
	

	Mosenthal et al. 2008[32]
	Cat.3
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	5/5
	Prospective pre-post trauma ICU study; consecutive admissions; chart review, rounds audits, and family meeting assessments; logistic regression and factor analysis; Part I 83%, Part II 69%.
	

	Daly et al. 2010[34]
	Cat.3
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	5/5
	Pre-post effectiveness trial in 5 ICUs; consecutive enrollment; APACHE III, LOS, and tracheostomy outcomes; confounders were controlled; intervention meetings were held in 74.3% vs 19.3%.
	

	Lamba et al. 2012[39]
	Cat.3
	Yes
	Yes
	Yes
	Can't tell
	No
	No
	2/5
	Prospective pre-post observational study in one SICU liver transplant service; QODD and chart outcomes; Part I 85%, Part II 58%; no multivariable adjustment; small QODD sample.
	

	Huffines et al. 2013[30]
	Cat.3
	Yes
	Can't tell
	Yes
	Yes
	No
	Yes
	3/5
	Single-center SICU QI pre-post study; CCFSS-based survey; 67% response; no confounder adjustment; checklist monitoring supported implementation.
	

	Braus et al. 2016[37]
	Cat.3
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	4/5
	Before-after study in a 24-bed academic ICU; trigger criteria and validated FS-ICU, PHQ-8, and PCL-C were used; family survey return was only 62% vs 56%; multivariable adjustment was performed.
	

	Allen et al. 2017[40]
	Cat.3
	Yes
	Can't tell
	Yes
	No
	No
	Yes
	2/5
	Nonrandomized before-after surgical ICU study; family knowledge increased from 35.4% to 87.6%; nurse satisfaction was high; about 50% survey response and no confounder adjustment.
	

	Awdish et al. 2017[41]
	Cat.3
	Yes
	Can't tell
	Yes
	Can't tell
	No
	Yes
	2/5
	Two-week prospective cohort pilot; intervention and control were geographically separate; groups differed (younger, less sick, lower mortality in intervention) and samples were small (15 vs 16).
	

	Loeslie et al. 2017[42]
	Cat.3
	Yes
	Can't tell
	Yes
	No
	No
	Yes
	2/5
	Single-center RCU QI pre-post study; family meeting frequency rose from 31% to 88%; surveys were small (28 pre, 23 post) and no adjustment was performed.
	

	Wu et al. 2019[43]
	Cat.3
	Yes
	Can't tell
	Yes
	Yes
	No
	Can't tell
	2/5
	Single-center before-after/quasi-controlled study of 178 ICU patients; groups were comparable on baseline characteristics; validated HADS and satisfaction scales were used; attrition was not fully reported; no multivariable adjustment; intervention fidelity was not quantified.
	

	Chang et al. 2021[45]
	Cat.3
	Yes
	Yes
	Yes
	Can't tell
	Yes
	Yes
	4/5
	Prospective QI before-after study in three public hospitals; TLT training and family meetings; ICU LOS was reduced; FS-ICU surveys were completed by only 69/165 (41.8%).
	

	Zimmermann et al. 2021[47]
	Cat.3
	Yes
	Yes
	Yes
	No
	No
	Yes
	3/5
	Pre-post pilot at 2 trauma centers; BC/WC tool; end-of-life communication improved; high missingness for goal-concordant care and quality-of-life measures; no adjustment.
	

	Chen et al. 2022[48]
	Cat.3
	Yes
	Can't tell
	Yes
	Yes
	Yes
	No
	3/5
	Single-center quasi-experiment, 41 surrogates; validated HADS, DCS, QOC, and CSQ were used; groups differed in mortality/APACHE and were adjusted; intervention dose was only 48% of planned calls.
	

	Waseem et al. 2023[36]
	Cat.3
	Yes
	Can't tell
	Yes
	Yes
	No
	Yes
	3/5
	Single-center neurocritical care QI pre-post study; standardized SDM bundle; documentation improved from 27% to 83%; no control and no confounder adjustment.
	

	Peters et al. 2025[52]
	Cat.3
	Yes
	Yes
	Yes
	Yes
	Can't tell
	Yes
	4/5
	prospective longitudinal cohort with a staged SDM program; 1178 ICU patients with life-limiting illness; GoC documentation increased from 22% to 68%; no control group and only multivariable adjustment.
	

	Cheng et al. 2026[53]
	Cat.3
	Yes
	Can't tell
	Can't tell
	Yes
	Yes
	Yes
	3/5
	Quasi-experimental pre-post study in Taiwan, 60 family members; some scales were self-developed with CVI; baseline mental health differed; regression adjustment was performed; SDM increased knowledge but not anxiety.
	

	Cat.5=3

	Garrouste-Orgeas et al. 2016[38]
	Cat.5
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	5/5
	Clear rationale for embedding qualitative work in an RCT; integration explains quantitative anxiety/depression findings; divergences addressed; each component met its tradition’s criteria
	

	
	Cat.2
	Yes
	Yes
	Yes
	Yes
	Can't tell
	Yes
	4/5
	Randomized with sequentially numbered opaque sealed envelopes; groups not significantly different; 88 interviews and 86 quantitative day-90 data; blinding not specified; conferences were structured with checklists.
	

	
	Cat.1
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	5/5
	Semistructured interviews analyzed with interpretative phenomenological analysis; themes clustered into trust in teamwork, patient-centered care, information dissemination, and anxiety relief; NVivo used for management.
	

	Pasricha et al. 2020[44]
	Cat.5
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	4/5
	Clear mixed-methods rationale; quantitative feasibility/acceptability and qualitative utility themes integrated narratively; divergence between high acceptability and modest fidelity addressed; each component did not fully meet its own quality criteria because the quantitative component had selection and non-response bias.
	

	
	Cat.4
	Yes
	Yes
	No
	Yes
	No
	Yes
	3/5
	Sampling relevant to feasibility/acceptability aim; sample not fully representative because only English-speaking in-person surrogates were included and SIC completion was 36/72 (50%); validated Ariadne Labs surveys; only 19/36 surrogates (53%) completed follow-up; descriptive/nonparametric tests appropriate for pilot.
	

	
	Cat.1
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	5/5
	Content analysis of SIC documentation; 2 investigators independently coded, agreed on themes, resolved 27 disagreements (15%) by discussion, confirmed saturation; themes reported with frequencies and quotes.
	

	Naef et al. 2021[35]
	Cat.5
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	4/5
	Clear mixed-methods rationale; integration contrasted benefit experiences with satisfaction/distress measures and intervention characteristics; divergences addressed by longer ICU stays and higher mortality in intervention group; each component met its tradition’s criteria.
	

	
	Cat.3
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	4/5
	Single Swiss surgical/transplant ICU; validated FS-ICU-24, HADS, IES-R-6, and APN-BQ; questionnaire return 50.0% and 52.4%; propensity score matching used; intervention log documented delivery.
	

	
	Cat.1
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	5/5
	Semistructured interviews with 19 family members; inductive content analysis; themes of being recognized, cared for, informed, and supported; NVivo used; findings verified with data
	


Note. Within each primary MMAT category, studies are ordered by publication year from earliest to latest. For mixed-methods studies, the study-level components are kept together and ordered chronologically by the study year.
MMAT = Mixed Methods Appraisal Tool. Q1–Q5 = criterion-level MMAT items for the relevant study category.

