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Appendix S1
Table SI: Eligibility criteria

Inclusion

Exclusion

Population Individuals who have received a formal diagnosis of a

neurological condition (classified by ICD-10)

Any age, gender and nationality

Concept Interventions explicitly aimed at inducing a physiological
relaxation response (e.g. autogenic training, guided/visual
imagery, progressive muscle relaxation, deep breathing
exercises, biofeedback-interventions based on heart rate

variability, heart rate, breathing pattern, skin conductance, hand

temperature or brain activity)

Studies must link intervention to a state of relaxation

Any duration or intensity

Individuals with a diagnosis other than a neurological condition

Mixed population, if results not reported separately or if less than
80% of the sample has not received a formal diagnosis of a
neurological condition

Interventions that do not primarily aim to induce a physiological
relaxation response such as psychotherapeutic interventions (e.g.
talk therapy, neurolinguistics psychology) or respiratory muscle

training, motor imagery interventions

Mind-body interventions that primarily focus on other concepts
such as mindfulness (e.g. meditation, MBSR, body scan, basic
body awareness therapy) or movement (yoga, qigong, tai-chi,
Alexander technique, Feldenkrais method) or expressive

therapies (art, music, dance, theatre)



Context

Study
Character-

istics

Multimodal neurological rehabilitation

Original research: all primary research studies (e.g.,
randomized controlled trials, controlled clinical trials, cohort
studies, case-control studies, case series)

Feasibility studies/ pilot-studies

Meta-analyses/reviews

Qualitative and quantitative methods

No time frame

Interventions focusing on local relaxation, e.g. EMG
biofeedback-interventions based on specific (local) muscle

activity, massage therapy or acupuncture/-pressure

Relaxation interventions in conjunction with other treatment
modalities, if no clear distinction was made or less than 80%
focuses on relaxation

Neurological conditions that wusually do not require
multdisciplinary neurological rehabilitation (e.g. migraine,
epilepsy, dementia)

Relaxation interventions not suitable for physiotherapeutic
settings or self-administration (e.g. acupuncture, hypnosis)
Poster/abstract presentations without full-text

Editorials, comments, biographies

Guidelines and consensus development

Books (chapters)

Inaccessible full-text

Language other than English, German, Dutch




Appendix S2

Table SII: Keywords and MeSH-Terms of the literature search

Population Concept Exclusion

Keywords Keywords Keywords
neurological disorder* relaxation therap* migraine
neurologic disorder* relaxation techni* headache
neurological disease* relaxation training electromyography*

neurologic disease*
neurologic condition*
neurological condition*
nervous system disease*
nervous system disorder*
neurological rehabilitation
neurorehabilitation
stroke*

cerebrovascular accident*®
spinal cord disease*
spinal cord injur*
multiple sclerosis

cerebral palsy

MeSH-Terms

Nervous System Diseases

therapeutic relaxation
relaxation response
stress reduction
guided relaxation

autogenic training

progressive muscle relaxation

guided imagery
deep breathing exercise*

biofeedback*

MeSH-Terms
Relaxation therapy
Breathing exercises
Biofeedback, Psychology
autogenic training

Imagery, Psychotherapy

Literature string per database

PubMed

("neurological disorder*"[Title/Abstract] OR "neurologic disorder*"[Title/Abstract] OR '"neurological

disease*"[Title/Abstract]

OR "neurologic

disease*"[Title/Abstract]

OR

"neurologic



condition*"[Title/Abstractf] OR  "neurological condition*"[Title/Abstractf OR "nervous system
disecase*"[Title/Abstract] OR  "nervous system  disorder*"[Title/Abstract] OR  "neurological
rehabilitation"[ Title/Abstract] OR "neurorchabilitation"[Title/Abstract] OR "stroke*"[Title/Abstract] OR
"cerebrovascular accident®*"[Title/Abstract] OR "spinal cord disease*"[Title/Abstract] OR "spinal cord
injur*"[Title/Abstract] OR "multiple sclerosis"[Title/Abstract] OR "cerebral palsy"[Title/Abstract]) OR (
"Central Nervous System  Diseases/rehabilitation"[Mesh] OR  "Central Nervous  System
Diseases/therapy"[Mesh] ) AND ("relaxation  therap*"[Title/Abstract] OR "therapeutic
relaxation"[Title/Abstract] OR "relaxation techni*"[Title/Abstract] OR "relaxation training"[Title/Abstract]
OR "guided relaxation"[Title/Abstract] OR "Autogenic Training"[Title/Abstract] OR "progressive muscle
relaxation"[Title/Abstract] OR "relaxation response"[Title/Abstract] OR "stress reduction"[Title/Abstract] OR
"deep breathing exercise*"[Title/Abstract] OR '"biofeedback*"[Title/Abstract]) OR ("Relaxation
Therapy"[MeSH Terms] OR "Breathing Exercises"[MeSH Terms] OR "biofeedback, psychology"[MeSH
Terms] OR "Autogenic Training"[MeSH Terms] OR "imagery, psychotherapy"[MeSH Terms]) NOT
(electromyographic[Title/Abstract]) OR (headache[Title/Abstract]) OR (migraine[Title/Abstract])

FILTER:, Dutch, English, German, Humans, Adaptive Clinical Trial, Books and Documents, Case Reports,
Classical Article, Clinical Study, Clinical Trial, Clinical Trial, Phase I, Clinical Trial, Phase II, Clinical Trial,
Phase III, Clinical Trial, Phase IV, Collected Work, Comparative Study, Controlled Clinical Trial, Corrected
and Republished Article, Equivalence Trial, Evaluation Study, Historical Article, Interview, Introductory
Journal Article, Meta-Analysis, Multicenter Study, Observational Study, Pragmatic Clinical Trial, Preprint,

Randomized Controlled Trial, Review, Scientific Integrity Review, Systematic Review

Embase (Ovid)

(neurological disorder* or neurologic disorder® or neurological disease* or neurologic disease* or neurologic
condition* or neurological condition* or nervous system disease® or nervous system disorder* or neurological
rehabilitation or neurorehabilitation or stroke* or cerebrovascular accident™ or spinal cord disease* or spinal
cord injur* or multiple sclerosis or cerebral palsy).ab,ti. OR central nervous system disease/rh, th
[Rehabilitation, Therapy] AND (relaxation therap® or therapeutic relaxation or relaxation techni* or relaxation
training or guided relaxation or autogenic training or progressive muscle relaxation or relaxation response or
stress reduction or deep breathing exercise* or biofeedback*).ab,ti. OR exp relaxation training/ or muscle
relaxation/ or autogenic training/ or guided imagery/ or exp *biofeedback/ NOT (electromyographic or
headache or migraine).ab,ti

FILTER: Dutch, English, German, Human, article, article in press, books, chapter, data paper, preprint

(unpublished, non-peer reviewed), review, short survey, tombstone



PsycInfo (Ebsco)

TI ( neurological disorder* or neurologic disorder* or neurological disease* or neurologic disease* or
neurologic condition* or neurological condition* or nervous system disease™ or nervous system disorder™ or
neurological rehabilitation or neurorehabilitation or stroke* or cerebrovascular accident® or spinal cord
disease* or spinal cord injur* or multiple sclerosis or cerebral palsy ) OR AB ( neurological disorder* or
neurologic disorder* or neurological disease* or neurologic disease* or neurologic condition* or neurological
condition* or nervous system disease* or nervous system disorder* or neurological rehabilitation or
neurorchabilitation or stroke* or cerebrovascular accident® or spinal cord disease* or spinal cord injur* or
multiple sclerosis or cerebral palsy ) OR DE "Cerebrovascular Disorders" OR DE "Nervous System
Disorders" AND TI ( relaxation therap* or therapeutic relaxation or relaxation techni* or relaxation training or
guided relaxation or autogenic training or progressive muscle relaxation or relaxation response or stress
reduction or deep breathing exercise* or biofeedback* ) OR AB (relaxation therap* or therapeutic relaxation
or relaxation techni* or relaxation training or guided relaxation or autogenic training or progressive muscle
relaxation or relaxation response or stress reduction or deep breathing exercise* or biofeedback™ ) OR MM
"Relaxation Therapy" OR DE "Breathing Techniques" OR DE "Progressive Relaxation Therapy" OR DE
"Autogenic Training" OR DE "Guided Imagery" OR DE "Muscle Relaxation" OR DE "Biofeedback Training"
NOT TI (electromyographic or headache or migraine) OR AB (electromyographic or headache or migraine)
FILER: Englisch, German (no Dutch article identified)

AMED

TI ( neurological disorder* or neurologic disorder* or neurological disease* or neurologic disease* or
neurologic condition* or neurological condition* or nervous system disease™ or nervous system disorder™ or
neurological rehabilitation or neurorehabilitation or stroke* or cerebrovascular accident® or spinal cord
disease™ or spinal cord injur* or multiple sclerosis or cerebral palsy ) OR AB ( neurological disorder* or
neurologic disorder* or neurological disease* or neurologic disease* or neurologic condition* or neurological
condition* or nervous system disease* or nervous system disorder* or neurological rehabilitation or
neurorchabilitation or stroke* or cerebrovascular accident® or spinal cord disease* or spinal cord injur* or
multiple sclerosis or cerebral palsy ) AND TI ( relaxation therap® or therapeutic relaxation or relaxation techni*
or relaxation training or guided relaxation or autogenic training or progressive muscle relaxation or relaxation
response or stress reduction or deep breathing exercise® or biofeedback® ) OR AB (relaxation therap* or
therapeutic relaxation or relaxation techni* or relaxation training or guided relaxation or autogenic training or
progressive muscle relaxation or relaxation response or stress reduction or deep breathing exercise* or
biofeedback* ) NOT TI (electromyographic or headache or migraine) OR AB (electromyographic or headache

or migraine)



FILTER: Englisch, German (no Dutch article identified)

CINAHL

TI ( neurological disorder* or neurologic disorder* or neurological disease* or neurologic disease* or
neurologic condition* or neurological condition* or nervous system disease™ or nervous system disorder™ or
neurological rehabilitation or neurorehabilitation or stroke* or cerebrovascular accident® or spinal cord
disease* or spinal cord injur* or multiple sclerosis or cerebral palsy ) OR AB ( neurological disorder* or
neurologic disorder* or neurological disease* or neurologic disease® or neurologic condition* or neurological
condition* or nervous system disease* or nervous system disorder* or neurological rehabilitation or
neurorehabilitation or stroke* or cerebrovascular accident® or spinal cord disease* or spinal cord injur* or
multiple sclerosis or cerebral palsy ) OR MH "Nervous System Diseases/RH/TH" AND TI ( relaxation therap*
or therapeutic relaxation or relaxation techni* or relaxation training or guided relaxation or autogenic training
or progressive muscle relaxation or relaxation response or stress reduction or deep breathing exercise® or
biofeedback* ) OR AB (relaxation therap* or therapeutic relaxation or relaxation techni* or relaxation training
or guided relaxation or autogenic training or progressive muscle relaxation or relaxation response or stress
reduction or deep breathing exercise* or biofeedback* ) OR MH "Relaxation Techniques" OR MH "Guided
Imagery" OR MH "Biofeedback" NOT TI (electromyographic or headache or migraine) OR AB
(electromyographic or headache or migraine)

FILTER: Englisch, German, Dutch/Flemish

Web of Science

(TI=( neurological disorder* or neurologic disorder®* or neurological disease* or neurologic disease* or
neurologic condition* or neurological condition* or nervous system disease™ or nervous system disorder™ or
neurological rehabilitation or neurorehabilitation or stroke* or cerebrovascular accident® or spinal cord
disease™ or spinal cord injur* or multiple sclerosis or cerebral palsy ) OR AB=( neurological disorder* or
neurologic disorder* or neurological disease* or neurologic disease® or neurologic condition* or neurological
condition* or nervous system disease* or nervous system disorder* or neurological rehabilitation or
neurorehabilitation or stroke* or cerebrovascular accident® or spinal cord disease* or spinal cord injur* or
multiple sclerosis or cerebral palsy )) AND (TI=( relaxation therap* or therapeutic relaxation or relaxation
techni* or relaxation training or guided relaxation or autogenic training or progressive muscle relaxation or
relaxation response or stress reduction or deep breathing exercise* or biofeedback* ) OR AB=(relaxation
therap® or therapeutic relaxation or relaxation techni* or relaxation training or guided relaxation or autogenic

training or progressive muscle relaxation or relaxation response or stress reduction or deep breathing exercise™



or biofeedback® )) NOT (TI=(electromyographic or headache or migraine) OR AB=(electromyographic or
headache or migraine))

FILTER: English or German (Languages) and Article or Review Article or Proceeding Paper or Book Chapters
or Early Access or Correction (Document Types) and Rehabilitation or Clinical Neurology or Medicine
Research Experimental or Psychiatry or Multidisciplinary Sciences or Integrative Complementary Medicine
or Psychology Clinical or Psychology or Behavioral Sciences or Health Care Sciences Services or Primary

Health Care or Psychology Applied (Web of Science Categories)

Grey Literature

ClinicalTrial.gov
Condition: neurological diseases or conditions
Intervention: relaxation

FILTER: all studies with results

ProQuest Dissertation&Thesis

“neurological condition” AND relaxation



Appendix S3

Table SIII: Characteristics of included studies with relaxation as control condition

Main author & Study Participants Interventions Outcomes (Assessments) Quality
Year design n, age (SD), Type, Setting, Rating
inclusion Length, Frequency, Body Activities/ Environmental/  Feasibility/
criteria Duration functions/structure Participation Personal factors  Experiences
MS
Brambila- RCT n=15 GI (vs Hypnoanalysis) Disability (RMDQ) QoL (SF-36) Low
Tapia et al. age=41+9 Group & self-practice
(2022) EDSS <6 30-40min, 1/week & daily, 10
weeks
Ozkul et al. RCT n=39 PMR (vs Pilates in VR Balance (BBS, Walking (TUG) Low
(2020a) age=32+12 environment vs Pilates and Posturography)
EDSS <6 balance exercises) Fatigue (F'SS)
Self-practice
15-20min, 2/week, 8 weeks
Ozkul et al. RCT n=20 PMR (vs exercise) Balance (MSOT, BBS, ABC)  Walking (TUG, Moderate
(2020b) age=44+ 14 Self-practice Cognition (BRB-N, MSNQ) FGA, MSWS-12)
EDSS2-5.5 15-20min, 2/week, 6 weeks Manual
dexterity (NHPT)
Ozkul et al. RCT n=234 PMR (vs exercise) Cognition (BRB-N) Walking QoL (MSQoL- Moderate
(2020c¢) age=36+9 1 educational session & self- Fatigue (FIS) (6-MWT) 54)
EDSS <4 practice Depression (BDI)

15-20min, 3/week, 8 weeks



Giovannetti et

al. (2016)

Fox et al.

(2016)

Carletto et al.
(2017)

Pilot
mixed-

methods

RCT

RCT

cognitive

impairment

n=37
age=46=+9
CD-RISK < 83

n=100
age=54+10
EDSS 4-6.5

n=42
age=40+11
PTSD diagnosis
and symptoms
(CAPS)
MS-illness

considered as

AT (vs ACT)

Group

60min, 1/week, 7 weeks and 1
session 5 weeks

after 7th session

PMR (vs Pilates vs

exercise)

Individual & self-practice
60min, 1/month & daily,
weekly telephone contact, 12
weeks

DB+PMR+Gl+cue-
controlled and rapid
relaxation (vs EMDR)
Individual

60min, 1-2/every 2 weeks (10

sessions total), 12-15 weeks

Anxiety (HADS-A4)
Depression (HADS-D)
Stress (PSS)

Mindfulness (MAAS)
Acceptance (AAQ-11,
CompACT)

Resilience (CD-RISC 25)
Cognitive defusion (DDS)
Balance (Functional reach,

ABC)

Walking (10MWT,
MSWS-12)
Dual task (NRS)

PTSD severity (CAPS)
Anxiety (HADS-A4)
Depression (HADS-D,
CMDI)

Fatigue (F'SS)

QoL (MSQOL-
54, SEIQoL-
DW)

Values (VLQ)

QoL (FAMS)
Distress

through

traumatic event

(IES-R)
Trauma load

(TAQ)

Experiences
(interviews)
Satisfaction
(purpose-build

questionnaire)

Moderate

Moderate

Moderate



Kos et al.
(2016)

Castro-
Sanchez et al.

(2012)

Nordin and
Rorsman (2012)

Jensen et al.

(2009)

RCT

RCT

RCT

Quasi-
experi-

mental trial

only traumatic
event (IES-R)
n=31
age=41+9
EDSS <5

VAS fatigue > 60

n=73

age=48+ 11
EDSS <7.5, VAS
pain score > 4 for
at least 2 months
n=21

age =46+ 10
EDSS <6, BDI >
10 and/or HADS
>8

n=22
age=52=+12
pain daily NRS >
4

PMR+AT+GI (vs SMOoTh
program)
Individual

60—90min, unclear, 3 weeks

PMR + DB (vs Ai Chi)
Group
60min, 2/week, 20 weeks

AR (vs ACT)
Group & self-practice
Unclear, 5 sessions in total &

home-practice, 15 weeks

PMR (vs self-hypnosis)
Individual & self-practice
Unclear, up to 10 sessions,

unclear

Fatigue (MFIS)

Pain (VAS, MPQ)
Spasm (VAS)

Fatigue (MFIS, FFS)

Depression (BDI-1I)

Anxiety (HADS-4)

Depression (HADS-D)
Acceptance (AAQ-11)

Pain (NRS, interview)

ADLs (COPM)

ADLs (BI)

Pain

interference
(modified PIS from
BPI)

QoL (SF-36)

Hypnotizability
(SHCS)

High
Moderate
Moderate

Adherence Moderate

(interview)

Treatment

Expectancy

(TES)

Effects

(interview)



van Kessel

et al. (2008)

Stroke
Radkoll et al.
(2022)

Kirzinger et al.

(2021)
Nave et al.

(2019)

Oostra et al.
(2015)

RCT

RCT

RCT

n=72

age =45+ 10
EDSS <6
FSS>4

n=200

age =69+ 12
Stroke 5 - 45 days
ago

BI<65

n=44
age =52+ 12
Stroke < 1 year

ago

DB-+PMR+GI+cue-
controlled and rapid
relaxation (vs CBT)
Individual & self-practice

50min, 1/week, 8 weeks

PMR (vs exercise)
Group

25min, 5/week, 4 weeks

PMR (vs motor imagery)
Individual

30min, 1/day, 6 weeks

Fatigue (F'SS)
Anxiety (HADS-A4)
Depression (HADS-D)

Strength (MRC)
Spasticity (REPAS)
Depression (CES-D)
Sleep (PSQI)

Cognition (MOCA, TMT,
RWT)

Endurance (spirometry)
Immunological functions
(biomarkers)

Endocrine function
(serum cortisol)

Motor Imagination (MIQ-RS,
Walking

Trajectory Test)
Sensorimotor

impairment (LE-FMA)

Disability (EDSS,
WSAS)

Walking (10MWT
& 6MWT)

ADL (BI)
Mobility (RMI,
actigraphy, FAC)
Manual

dexterity (BBT)
Disability (mRS)

Walking (10MWT)

Stress (PSS)

Quality of Life
(EQ-5D-5L)

Safety

(adverse events,

falls)

Moderate

Moderate

High



Carin-Levy Quali- n=14 PMR+DB (vs exercise) Experiences Moderate
et al. (2009) tative age=70+10 Group (interviews)
study participation in Unclear, 3/week, 12 weeks
(follow-up the primary RCT
RCT)
Mead et al. Pilot RCT n=66 PMR+DB (vs exercise) Health status (SF36) ADLs (NEADLs) Feasibility Moderate
(2007) age=72+10 Group Anxiety (HADS-A4) Mobility (RM],
20—49min, 3/week, 12 weeks Depression (HADS-D) functional reach,
Leg extensor explosive Sit-to-Stand, TUG,
power (W/kg) EMS, FAC)
Exercise tolerance (VO2 Walking (m/s)
mL/kg/min) Independence
(FIM)
SCI
Lovas et al. RCT n=40 GI (vs massage) Pain (SF-MPQ) Experiences Low
(2017) age=46+ 12 Unclear Fatigue (CFS) (comments on
SCI > 12month 30min, 1/week, 5 weeks Mood (POMS) intervention)
Wardell et al. Pilot mixed- 12 GI (vs massage) Pain (BPI, VAS) Life- Experiences Low
(2016) method trial 55+ 8 Unclear Mood (POMS) Satisfaction (interviews)
> 6 month post- 30min, 1/week, 5 weeks Depression (CES-D) (SWLS)

SCI
> 1 month
neurogenic pain

VAS>5




Note. Studies are organized by neurological condition and year of publication. Quality ratings are not directly comparable across study designs. MS = Multiple
Sclerosis, SCI = Spinal Cord Injury, RCT = Randomized Controlled Trial in parallel design if not further specified, n = number of participants after allocation,
age in years + one standard deviation (SD), rounded to the nearest tenth;

Interventions: ACT = Acceptance and Commitment Therapy, AT = Autogenic Training, CBT = Cognitive Behavioral Therapy, DB = Diaphragmatic Breathing,
EMDR = Eye Movement Desensitization and Reprocessing, GI = Guided Imagery, PMR = Progressive Muscle Relaxation, SMOoTh = Self-Management
Occupational Therapy Intervention Program, VR = Virtual Reality;

Outcomes: ADLs = Activities of Daily Living, QoL = Quality of Life, PTSD = Post-Traumatic Stress Disorder;

Assessments: AAQ-II = Acceptance and Action Questionnaire, ABC = Activities-Specific Balance Confidence Scale, BBI = Berg Balance Scale, BBT = Box and
Block Test, BDI = Beck Depression Inventory, BI = Barthel Index, BPI = Brief Pain Inventory, BRB-N = Brief Repeatable Battery of Neuropsychological Tests,
CAPS = Clinician-Administered PTSD Scale, CD-RISC = Connor—Davidson Resilience Scale, CES-D = Center for Epidemiologic Studies Depression Scale,
CMDI = Chicago Multiscale Depression Inventory, COPM = Canadian Occupational Performance Measure, DDS = Drexel Defusion Scale, EDSS = Expanded
Disability Status Scale, EMS = Elderly Mobility Scale, EQ-5D-5L = European Quality of Life 5 Dimensions, FAC = Functional Ambulation Categories, FAMS
= Functional Assessment of Multiple Sclerosis, FGA = Functional Gait Assessment, FIM = Functional Independence Measure, FIS = Fatigue Impact Scale, FSS
= Fatigue Severity Scale, HADS- A/D = Hospital Anxiety and Depression Scale — Anxiety/Depression subscale, IES-R = Impact of Event Scale — Revised, LE-
FMA = Lower Extremity Fugl-Meyer Assessment, MAAS = Mindful Attention Awareness Scale, MIQ-RS = Movement Imagery Questionnaire — Revised,
Second Version, MOCA = Montreal Cognitive Assessment, MPQ = McGill Pain Questionnaire, MSOT = Modified Sensory Organization Test, MSNQ = Multiple
Sclerosis Neuropsychological Questionnaire, MSQoL= Multiple Sclerosis Quality of Life, MSWS = Multiple Sclerosis Walking Scale, mRS = Modified Rankin
Scale, MRC = Medical Research Council scale for muscle strength, NEADLSs = Nottingham Extended Activities of Daily Living, NHPT = Nine-Hole Peg Test,
NRS = Numeric Rating Scale, PIS = Pain Interference Scale, POMS = Profile of Mood States, PSQI = Pittsburgh Sleep Quality Index, PSS = Perceived Stress
Scale, RMDQ = Roland Morris Disability Questionnaire, REPAS = Resistance to Passive Movement Scale, RMI = Rivermead Mobility Index, RWT =
Regensburger Word Fluency Test, SEIQoL-DW = Schedule for the Evaluation of Individual Quality of Life — Direct Weighting, SF-36 = Short Form 36 Health
Survey,, SF-MPQ = Short-Form McGill Pain Questionnaire, SHCS = Stanford Hypnotic Clinical Scale, SWLS = Satisfaction With Life Scale, TAQ = Trauma



and Abuse Questionnaire, TES = Treatment Expectancy Scale, TMT = Trail Making Test, TUG = Timed Up and Go, VLQ = Valued Living Questionnaire, VAS

= Visual Analogue Scale, VO: mL/kg/min = oxygen uptake per kilogram of body weight per minute, W/kg = Watts per kilogram, Walking Trajectory Test =
Walking Trajectory Test, WSAS= Work and Social Adjustment Scale, S MWT = 6 Minute Walk Test, I0OMWT = 10 Meter Walk Test;
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Appendix S4
Table SIV: Detailed critical appraisal results

Main Author & Year Ql Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16 Q17 % Quallty
Yes Rating

Randomized Controlled Trials

Akbari et al. (2020) Y U Y N N N N Y Y Y Y Y Y NI NI NI NI 61,5 Moderate
Artemiadis et al. (2012) Y N Y N N Y N Y Y Y N Y Y NI NI NI NI 61,5 Moderate
Beitollahi et al. (2022) Y U N N N N N Y Y Y N Y Y NI NI NI NI 462 Low
Brambila-Tapia et al. (2022) N Y Y N N N Y Y Y Y N Y N NI NI NI NI 538 Low
Carletto et al. (2017) Y Y Y N N Y Y Y Y N N Y Y NI NI NI NI 692 Moderate
Case et al. (2018) N U N N N N Y Y Y Y N Y Y NI NI NI NI 462 Low
Castro-Sanchez et al. (2012) Y Y Y N N Y Y Y Y Y N Y Y NI NI NI NI 76,9 Moderate
Chang et al. (2020) Y Y Y N N Y Y Y Y Y N Y Y NI NI NI NI 769 Moderate
Fox et al. (2016) Y Y Y N N N Y Y Y Y N Y Y NI NI NI NI 69,2 Moderate
Garis et al. (2023) Y Y Y N N Y U Y Y Y Y Y Y NI NI NI NI 769 Moderate
Golding et al. (2016) Y Y Y N N N N Y Y Y N Y Y NI NI NI NI 61,4 Moderate
Kesik et al. (2022) Y U Y N N N U Y Y Y N Y Y NI NI NI NI 538 Low
Kos et al. (2016) Y Y Y N N Y Y Y Y Y Y Y Y NI NI NI NI 846 High
Lovas et al. (2017) Uu U Y N N Y N Y Y U U Y Y NI NI NI NI 462 Low
Mackay et al. (2015) Y N Y N N Y N Y Y Y Y Y Y NI NI NI NI 692 Moderate



%

Quality

Main Author & Year Ql Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16 Q17
Yes Rating

Mackereth et al. (2009) Y Y N N N Y U Y Y Y N Y N NI NI NI NI 538 Low
Masoudi et al. (2013) U U Y N N N N Y Y Y Y Y Y NI NI NI NI 538 Low
Mead et al. (2007) Y U Y N N Y U Y Y Y Y Y Y NI NI NI NI 69,2 Moderate
Mirhosseini et al. (2019) Y U Y N N N N Y Y U 0] Y Y NI NI NI NI 46,2 Low
Mirhosseini et al. (2021) Y U Y N N N N Y Y Y Y Y Y NI NI NI NI 538 Low
Mohd Nordin et al. (2025) Y U Y N N Y Y Y Y Y Y Y Y NI NI NI NI 769 Moderate
Monden et al. (2024) Y U Y N N Y Y Y Y Y Y Y Y NI NI NI NI 769 Moderate
Nave et al. (2019) Y U N N N Y Y Y Y Y Y Y Y NI NI NI NI 69,2 Moderate
Nazari et al. (2018) Y U Y N N N Y Y Y N N Y Y NI NI NI NI 538 Low
Nordin and Rorsman (2012) Y U Y N N Y N Y Y Y Y Y Y NI NI NI NI 692 Moderate
Novais et al. (2016) Y U Y N N N N N N Y 0] Y Y NI NI NI NI 385 Low
Oostra et al. (2015) Y Y Y N N Y Y Y Y Y Y Y Y NI NI NI NI 846 High
Ozkul et al. (2020a) Y U Y N N N Y Y Y N N Y Y NI NI NI NI 538 Low
Ozkul et al. (2020b) Y U Y N N N Y Y Y Y N Y Y NI NI NI NI 61,5 Moderate
Ozkul et al. (2020c) Y U Y N N N Y Y Y Y Y Y Y NI NI NI NI 69,2 Moderate
Safi (2015) U U Y N N N N Y Y Y Y Y Y NI NI NI NI 538 Low
Sutherland et al. (2005) U U N N N N N Y Y N N Y N NI NI NI NI 231 Low
van Kessel et al. (2008) Y Y N N N Y N Y Y Y Y Y Y NI NI NI NI 692 Moderate



%

Quality

Main Author & Year Ql Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16 Q17

Yes Rating
Quasi-Experimental Studies
Dayapoglu and Tan (2012) Y N Y Y N Y Y N Y NI N NI N NI NI NI NI 667 Moderate
Ghafari et al. (2009) Y Y Y N Y Y Y N Y NI NI NI N NI NI NI NI 77,8 Moderate
Hampson et al. (2020) Y N Y Y Y Y Y N Y NI NI NI NI NI NI NI NI 875 High
Javdan et al. (2021) Y Y U N Y Y U U Y NI N NI NI NI NI NI NI 556 Low
Jensen et al. (2009) Y Y Y Y Y Y U N Y NI N NI N NI NI NI NI 77,8 Moderate
Kneebone et al. (2014) Y N Y Y Y Y U Y Y NI N NI N NI NI NI NI 77,8 Moderate
Rohrmann et al. (2001) Y Y Y Y N Y N Y Y NI N NI N NI NI NI NI 77,8 Moderate
Saifan et al. (2021) Y Y Y N N Y Y Y Y NI NI NI N NI NI NI NI 77,8 Moderate
Schlesinger et al. (2014) Y N Y Y Y Y N Y Y NI N NI N NI NI NI NI 77,8 Moderate
Wang et al. (2024) Y Y Y N Y Y U Y Y NI N NI N NI NI NI NI 77,8 Moderate
Wood et al. (2021) Y N Y Y N Y U N Y NI N NI NI NI NI NI NI 556 Low
Case Series
El-Helou, et al. (2024) Y Y Y N N Y Y Y NA Y NI NI NI NI NI NI NI 77,8 Moderate
Grzesiak (1977) N N N U U Y Y N N N NI N NI NI NI NI NI 20 Low
Mauersberger et al. (2000) N Y Y U U Y N N N Y NI NI N N N NI NI 40 Low
Moriya and Ikeda (2013) Y Y Y N U N N Y N Y N NI NI N NI N N 50 Low
Ortega (1978) N Y N U U N N Y Y Y NI NI NI NI NI NI NI 40 Low



%  Quality

Main Author & Year Ql Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16 Q17

Yes Rating
Park et al. (2025) Y Y Y U U N Y Y N Y N NI N NI NI NI NI 60 Moderate
Schoffl et al. (2023) Y Y Y N N N Y Y Y Y NI NI N NI NI NI NI 70 Moderate
Case Reports
De Luca et al. (2018) Y N N Y Y Y N Y NI NI NI NI NI NI NI NI NI 625 Moderate

Qualitative Studies

Carin-Levy et al. (2009) U Y Y Y Y N U Y Y Y NI NI NI NI NI NI NI 70 Moderate
El-Helou et al. (2023) U Y Y Y Y N Y Y Y Y NI NI NI NI NI NI NI 80 High
Mixed-method Studies

Giovannetti et al. (2016) Y Y Y Y Y Y Y Y N N N Y Y Y Y Y N 76,5 Moderate
Ostojic et al. (2022) Y Y Y Y Y Y Y N Y N N Y Y Y N N N 64,7 Moderate
Wang et al. (2022) Y Y Y Y Y N Y Y N Y N Y Y N Y N N 64,7 Moderate
Wang et al. (2019) Y Y Y N Y Y Y N Y Y Y Y Y Y Y Y Y 88,2 High
Wardell et al. (2016) Y Y Y N N Y Y N N Y N Y Y N N N N 47,1 Low

Note. Item-level critical appraisal ratings are presented for all included studies. Different appraisal tools were applied according to study design; therefore, appraisal
items are displayed as standardized columns Q1 to Q17, with full item wording provided in the item legend below. Ratings were coded as Y = yes, N =no, U =
unclear, NA = not applicable, NI = item not included in the respective tool. The percentage of yes ratings was calculated using applicable items only and excluding
NA and NI ratings. Automated quality ratings were derived descriptively from the proportion of yes ratings (>80% High, 60-80% Moderate and >60% Low).

Quality ratings are not directly comparable across study designs.



Item Legend:

Randomized controlled trials (60): Q1: Was true randomization used for assignment of participants to treatment groups? Q2: Was allocation to treatment groups

concealed? Q3: Were treatment groups similar at the baseline? Q4: Were participants blind to treatment assignment? Q5: Were those delivering treatment blind
to treatment assignment? Q6: Were outcomes assessors blind to treatment assignment? Q7: Were treatment groups treated identically other than the intervention
of interest? Q8: Was follow up complete and if not, were differences between groups in terms of their follow up adequately described and analyzed? Q9: Were
participants analyzed in the groups to which they were randomized? Q10: Were outcomes measured in the same way for treatment groups?

Q11: Were outcomes measured in a reliable way? Q12: Was appropriate statistical analysis used? Q13: Was the trial design appropriate, and any deviations from
the standard RCT design (individual randomization, parallel groups) accounted for in the conduct and analysis of the trial?

Quasi-experimental studies (61): Q1: Is it clear in the study what is the “cause” and what is the “effect”? Q2: Was there a control group? Q3: Were participants

included in any comparisons similar? Q4: Were the participants included in any comparisons receiving similar treatment/care, other than the exposure or
intervention of interest? Q5: Were there multiple measurements of the outcome both pre and post the intervention/exposure? Q6: Were the outcomes of participants
included in any comparisons measured in the same way? Q7: Were outcomes measured in a reliable way? Q8: Was follow-up complete and, if not, were differences
between groups in terms of their follow-up adequately described and analyzed? Q9: Was appropriate statistical analysis used?

Case series (62): Q1: Were there clear criteria for inclusion in the case series? Q2: Was the condition measured in a standard, reliable way for all participants
included in the case series? Q3: Were valid methods used for identification of the condition for all participants included in the case series? Q4: Did the case series
have consecutive inclusion of participants? Q5: Did the case series have complete inclusion of participants? Q&: Was there clear reporting of the demographics
of the participants included in the study? Q7: Was there clear reporting of clinical information of the participants? Q8: Were the outcomes or follow-up results of
cases clearly reported? Q9: Was there clear reporting of the presenting sites’/clinics’ demographic information? Q10: Was statistical analysis appropriate?

Case report (63): Q1: Were patient’s demographic characteristics clearly described? Q2: Was the patient’s history clearly described and presented as a timeline?
Q3: Was the current clinical condition of the patient on presentation clearly described? Q4: Were diagnostic tests or assessment methods and the results clearly
described? Q5: Was the intervention(s) or treatment procedure(s) clearly described? Q6: Was the post-intervention clinical condition clearly described? Q7: Were

adverse events (harms) or unanticipated events identified and described? Q8: Does the case report provide takeaway lessons?



Qualitative studies (64): Q1: Is there congruity between the philosophical or theoretical positioning of the study and the methodological approach that has been

adopted Q2: Is there congruity between the research methodology and the research question or objectives? Q3: Is there congruity between the research methodology
and the methods used to collect data? Q4: Is there congruity between the research methodology and the representation and analysis of data? Q5: Is there congruity
between the research methodology and the interpretation of results? Q6: Is there a statement locating the researcher culturally or theoretically? Q7: Is the influence
of the researcher on the research, and vice- versa, addressed? Q8: Are participants, and where appropriate, their voices, adequately represented? Q9: Is the research
ethical according to current criteria, and for recent studies, is there evidence of ethical approval by an appropriate body? Q10: Do the conclusions drawn in the
research report flow from the analysis, or interpretation, of the data?

Mixed-method studies (65): Q1: Are there clear research questions? Q2: Do the collected data allow to address the research questions? Q3: Is the qualitative

approach appropriate to answer the research question? Q4: Are the qualitative data collection methods adequate to address the research question? Q5: Are the
findings adequately derived from the data? Q6: Is the interpretation of results sufficiently substantiated by data? Q7: Is there coherence between qualitative data
sources, collection, analysis and interpretation? Q8: Is the sampling strategy relevant to address the research question? Q9: Is the sample representative of the
target population? Q10: Are the measurements appropriate? Q11: Is the risk of nonresponse bias low? Q12: Is the statistical analysis appropriate to answer the
research question? QI13: Is there an adequate rationale for using a mixed methods design to address the research question? Q14: Are the different
components of the study effectively integrated to answer the research question? Q15: Are the outputs of the integration of qualitative and quantitative components
adequately interpreted? Q16: Are divergences and inconsistencies between quantitative and qualitative results adequately addressed? Q17: Do the different

components of the study adhere to the quality criteria of each tradition of the methods involved?
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