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Methods S1 – PRISMA for Network Meta-Analyses (PRISMA-NMA)
	Section/Topic
	Item #
	Checklist Item
	Reported on Page #

	TITLE
	
	
	

	Title
	1
	Identify the report as a systematic review incorporating a network meta-analysis (or related form of meta-analysis). 
	1

	
	
	
	

	ABSTRACT
	
	
	

	Structured summary 
	2
	Provide a structured summary including, as applicable: 
Background: main objectives
Methods: data sources; study eligibility criteria, participants, and interventions; study appraisal; and synthesis methods, such as network meta-analysis. 
Results: number of studies and participants identified; summary estimates with corresponding confidence/credible intervals; treatment rankings may also be discussed. Authors may choose to summarize pairwise comparisons against a chosen treatment included in their analyses for brevity.
Discussion/Conclusions: limitations; conclusions and implications of findings.
Other: primary source of funding; systematic review registration number with registry name.
	1-2

	
	
	
	

	INTRODUCTION
	
	
	

	Rationale 
	3
	Describe the rationale for the review in the context of what is already known, including mention of why a network meta-analysis has been conducted. 
	2-3

	Objectives 
	4
	Provide an explicit statement of questions being addressed, with reference to participants, interventions, comparisons, outcomes, and study design (PICOS). 
	3

	
	
	
	

	METHODS
	
	
	

	Protocol and registration 
	5
	Indicate whether a review protocol exists and if and where it can be accessed (e.g., Web address); and, if available, provide registration information, including registration number. 
	4

	Eligibility criteria 
	6
	Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, language, publication status) used as criteria for eligibility, giving rationale. Clearly describe eligible treatments included in the treatment network, and note whether any have been clustered or merged into the same node (with justification). 
	4

	Information sources 
	7
	Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional studies) in the search and date last searched. 
	4

	Search 
	8
	Present full electronic search strategy for at least one database, including any limits used, such that it could be repeated. 
	4

	Study selection 
	9
	State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included in the meta-analysis). 
	4

	Data collection process 
	10
	Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes for obtaining and confirming data from investigators. 
	4

	Data items 
	11
	List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and simplifications made. 
	4-5

	Geometry of the network
	S1
	Describe methods used to explore the geometry of the treatment network under study and potential biases related to it. This should include how the evidence base has been graphically summarized for presentation, and what characteristics were compiled and used to describe the evidence base to readers.
	4-6

	Risk of bias within individual studies 
	12
	Describe methods used for assessing risk of bias of individual studies (including specification of whether this was done at the study or outcome level), and how this information is to be used in any data synthesis. 
	5-6

	Summary measures 
	13
	State the principal summary measures (e.g., risk ratio, difference in means). Also describe the use of additional summary measures assessed, such as treatment rankings and surface under the cumulative ranking curve (SUCRA) values, as well as modified approaches used to present summary findings from meta-analyses.
	5-6

	Planned methods of analysis
	14
	Describe the methods of handling data and combining results of studies for each network meta-analysis. This should include, but not be limited to:  
· Handling of multi-arm trials;
· Selection of variance structure;
· Selection of prior distributions in Bayesian analyses; and
·  Assessment of model fit. 
	5-6

	Assessment of Inconsistency
	S2
	Describe the statistical methods used to evaluate the agreement of direct and indirect evidence in the treatment network(s) studied. Describe efforts taken to address its presence when found.
	5-6

	Risk of bias across studies 
	15
	Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting within studies). 
	5

	Additional analyses 
	16
	Describe methods of additional analyses if done, indicating which were pre-specified. This may include, but not be limited to, the following: 
· Sensitivity or subgroup analyses;
· Meta-regression analyses; 
· Alternative formulations of the treatment network; and
· Use of alternative prior distributions for Bayesian analyses (if applicable). 
	5-6

	




	
	
	

	RESULTS†
	
	
	

	Study selection 
	17
	Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage, ideally with a flow diagram. 
	6-7

	Presentation of network structure
	S3
	Provide a network graph of the included studies to enable visualization of the geometry of the treatment network. 
	14

	Summary of network geometry
	S4
	Provide a brief overview of characteristics of the treatment network. This may include commentary on the abundance of trials and randomized patients for the different interventions and pairwise comparisons in the network, gaps of evidence in the treatment network, and potential biases reflected by the network structure.
	14

	Study characteristics 
	18
	For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and provide the citations. 
	8-13

	Risk of bias within studies 
	19
	Present data on risk of bias of each study and, if available, any outcome level assessment. 
	15-16

	Results of individual studies 
	20
	For all outcomes considered (benefits or harms), present, for each study: 1) simple summary data for each intervention group, and 2) effect estimates and confidence intervals. Modified approaches may be needed to deal with information from larger networks.
	14-15

	Synthesis of results 
	21
	Present results of each meta-analysis done, including confidence/credible intervals. In larger networks, authors may focus on comparisons versus a particular comparator (e.g. placebo or standard care), with full findings presented in an appendix. League tables and forest plots may be considered to summarize pairwise comparisons. If additional summary measures were explored (such as treatment rankings), these should also be presented.
	14-15

	Exploration for inconsistency
	S5
	Describe results from investigations of inconsistency. This may include such information as measures of model fit to compare consistency and inconsistency models, P values from statistical tests, or summary of inconsistency estimates from different parts of the treatment network.
	14, 22

	Risk of bias across studies 
	22
	Present results of any assessment of risk of bias across studies for the evidence base being studied. 
	15-16, 22

	Results of additional analyses
	23
	Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression analyses, alternative network geometries studied, alternative choice of prior distributions for Bayesian analyses, and so forth). 
	16-22

	
	
	
	

	DISCUSSION
	
	
	

	Summary of evidence 
	24
	Summarize the main findings, including the strength of evidence for each main outcome; consider their relevance to key groups (e.g., healthcare providers, users, and policy-makers). 
	23-25

	Limitations 
	25
	Discuss limitations at study and outcome level (e.g., risk of bias), and at review level (e.g., incomplete retrieval of identified research, reporting bias). Comment on the validity of the assumptions, such as transitivity and consistency. Comment on any concerns regarding network geometry (e.g., avoidance of certain comparisons).
	25

	Conclusions 
	26
	Provide a general interpretation of the results in the context of other evidence, and implications for future research. 
	25-26

	
	
	
	

	FUNDING
	
	
	

	Funding 
	27
	Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the systematic review. This should also include information regarding whether funding has been received from manufacturers of treatments in the network and/or whether some of the authors are content experts with professional conflicts of interest that could affect use of treatments in the network.
	28



	2

Methods S2 – Deviations from the Registered Protocol
Amendment 1: The registered protocol originally proposed a mixed-methods systematic review combining quantitative (meta-analysis) and qualitative synthesis. During implementation, only quantitative randomized controlled trials (RCTs) were ultimately included because the available qualitative evidence was too limited and heterogeneous for meaningful integration. Consequently, the final study was conducted as a network meta-analysis (NMA) rather than a mixed-methods review. This transition was driven by the need to provide a more comprehensive and coherent comparison of multiple non-pharmacological interventions. Given the scarcity of head-to-head trials, conventional pairwise meta-analyses relying solely on direct comparisons would have been insufficient to address the research questions. The NMA framework, by synthesizing both direct and indirect evidence, enabled estimation of relative treatment effects across interventions that had not been directly compared, thereby offering a broader and more integrated perspective on comparative effectiveness. In line with this framework, the Cochrane Risk of Bias 2.0 tool was used to evaluate study quality, while the CINeMA approach and Begg's test were applied to assess evidence confidence and potential publication bias.
Amendment 2: The protocol defined two primary outcomes: (1) global self-reported sleep quality assessed by validated questionnaires or sleep diaries (e.g., PSQI, ISI), and (2) objective sleep parameters measured using actigraphy or polysomnography (PSG). Because objective data were sparsely reported and inconsistently measured across studies, the final analysis was restricted to self-reported outcomes (PSQI, ISI, ESS). This approach ensured methodological consistency and allowed a more comprehensive evaluation of subjective sleep quality in older adults. In addition, due to the limited number of studies, we were not able to analyze the secondary outcomes according to the previously established.
Amendment 3: Gender-based subgroup analysis could not be conducted as planned because most included studies did not provide sex-specific data. Moreover, given the heterogeneity of sleep disorder classifications and the small number of comparable studies, we focused specifically on insomnia to improve data consistency and analytical robustness, and therefore could not perform subgroup analyses across different sleep disorder types. In the final version, subgroup analyses were conducted based on baseline sleep quality and intervention setting to improve the clinical interpretability and practical relevance of the findings.
Methods S3 – Database Search Strategy
	Database
	Search string
	Results

	PubMed:

Jan 1, 2000 
to
Oct 20, 2024
	#1: ("sleep*"[Title/Abstract]) OR 
("parasomnia*"[Title/Abstract]) OR 
("insomnia*"[Title/Abstract]) OR 
("circadian rhythm"[Title/Abstract]) OR 
("polysomnog*"[Title/Abstract]) OR 
("overnight eeg"[Title/Abstract]) OR 
("eeg telemetry"[Title/Abstract]) OR
("pittsburgh sleep quality index"[Title/Abstract])

#2: ("program*"[Title/Abstract]) OR 
("training*"[Title/Abstract]) OR 
("intervention*"[Title/Abstract]) OR ("treatment*"[Title/Abstract]) OR 
("therapy*"[Title/Abstract]) OR
("education*"[Title/Abstract]) OR 
("non-pharmacological intervention*"[Title/Abstract]) 

#3: ("randomised controlled trials" [Title/Abstract]) OR 
("quasi-randomised controlled trials" [Title/Abstract]) OR 
("controlled clinical trials" [Title/Abstract]) OR 
("controlled before-and-after trials" [Title/Abstract]) OR 
("non-controlled before-and-after studies" [Title/Abstract])

#4: ("2000/01/01"[Date - Publication] : "2024/10/20"[Date - Publication]) 

#5: #1 AND #2 AND #3 AND #4 

#6: ("drug*"[Title/Abstract]) OR 
("pharmacotherapy*"[Title/Abstract]) OR ("medication*"[Title/Abstract])

#7: #5 NOT #6

	540

	Scopus:

2000 
to
2024

	#1: ( TITLE( "sleep*" ) OR 
 TITLE( "parasomnia*" ) OR 
TITLE( "insomnia*" ) OR 
TITLE( "circadian rhythm" ) OR 
TITLE( "polysomnog" ) OR 
TITLE( "overnight eeg" ) OR 
TITLE( "eeg telemetry" ) OR 
TITLE( "pittsburgh sleep quality index" ) )

#2: ( TITLE( "*program*" ) OR 
TITLE( "*training*" ) OR 
TITLE( "*intervention*" ) OR 
TITLE( "*treatment*" ) OR 
TITLE( "*therapy" ) OR 
TITLE( "*education" ) OR 
TITLE( "non-pharmacological intervention" ) ) 

#3: ( TITLE( "randomised controlled trials" ) OR 
TITLE( "quasi-randomised controlled trials" ) OR 
TITLE( "controlled clinical trials" ) OR 
TITLE( "controlled before-and-after trials" ) OR 
TITLE( "non-controlled before-and-after studies" ) )


#4: #1 AND #2 AND #3

#5: #4 AND PUBYEAR > 1999 AND PUBYEAR < 2025

#6: ( TITLE( "*drug*" ) OR 
TITLE( "*pharmacotherapy*" ) OR 
TITLE( "*medication*" ) )

#7: #5 NOT #6

	861

	Embase:

Jan 1, 2000 to
Oct 20, 2024
	#1: exp 'sleep'/OR 
exp 'polysomnography'/OR 
exp 'polysomnograph'/OR 
exp 'sleep medicine'/OR 
exp 'sleep disorder'/

#2: 'sleep*'.ti,ab. OR 
'parasomnia*'.ti,ab. OR 
'insomnia*'.ti,ab. OR 
'circadian rhythm'.ti,ab. OR 
'polysomnog*'.ti,ab. OR 
'overnight eeg'.ti,ab. OR 
'eeg telemetry'.ti,ab. OR
'pittsburgh sleep quality index'.ti,ab.

#3: exp 'therapy'/OR
exp 'education'/

[bookmark: OLE_LINK2][bookmark: OLE_LINK1]#4: '*program*'.ti,ab. OR 
'*training*'.ti,ab. OR 
'*intervention*'.ti,ab. OR 
'*treatment*'.ti,ab. OR 
'*therapy'.ti,ab. OR
'*education'.ti,ab. OR 
'non-pharmacological intervention'.ti,ab. 

#5: 'randomised controlled trials'.ti,ab. OR 
'quasi-randomised controlled trials'.ti,ab. OR 
'controlled clinical trials'.ti,ab. OR 
'controlled before-and-after trials'.ti,ab. OR
'non-controlled before-and-after studies'.ti,ab.

#6: '*drug*'.ti,ab. OR
'*pharmacotherapy*'.ti,ab. OR
'*medication*'.ti,ab.

#7: #1 AND #3 AND #5 

#8: #2 AND #4 AND #5 

#9: (#7 OR #8) NOT #6

#10: limit #9 to yr="2000 - 2024"
	1321

	Web of science:

Jan 1, 2000 to
Oct 20, 2024
	#1: TS=("sleep*") OR 
TS=("parasomnia*") OR 
TS=("insomnia*") OR 
TS=("circadian rhythm") OR 
TS=("polysomnog*") OR 
TS=("overnight eeg") OR 
TS=("eeg telemetry") OR 
TS=("pittsburgh sleep quality index")

#2: TS=("*program*") OR 
TS=("*training*") OR 
TS=("*intervention*") OR 
TS=("*treatment*") OR 
TS=("*therapy") OR 
TS=("*education") OR 
TS=("non-pharmacological intervention")

#3: TS=("randomised controlled trials") OR 
TS=("quasi-randomised controlled trials") OR 
TS=("controlled clinical trials") OR 
TS=("controlled before-and-after trials") OR 
TS=("non-controlled before-and-after studies") 

[bookmark: OLE_LINK4][bookmark: OLE_LINK3]#4: TS=("*drug*") OR
TS=("*pharmacotherapy*") OR
TS=("*medication*") 

#5: ((#1 AND #2 AND #3) NOT #4) AND PY=(2000-2024)
	818

	Cochrane Library(CENTRAL):

2000 to 2024
	#1: ("sleep"):ti,ab,kw OR 
("parasomnia"):ti,ab,kw OR 
("insomnia"):ti,ab,kw OR 
("circadian rhythm"):ti,ab,kw OR 
("polysomnog"):ti,ab,kw OR 
("overnight eeg"):ti,ab,kw OR 
("eeg telemetry"):ti,ab,kw OR
("pittsburgh sleep quality index"):ti,ab,kw

#2: ("program"):ti,ab,kw OR 
("training"):ti,ab,kw OR 
("intervention"):ti,ab,kw OR 
("treatment"):ti,ab,kw OR 
("therapy"):ti,ab,kw OR
("education"):ti,ab,kw OR 
("non-pharmacological intervention"):ti,ab,kw

#3: ("randomised controlled trials" ):ti,ab,kw OR 
("quasi-randomised controlled trials" ):ti,ab,kw OR 
("controlled clinical trials" ):ti,ab,kw OR 
("controlled before-and-after trials" ):ti,ab,kw OR 
("non-controlled before-and-after studies"):ti,ab,kw

#4: #1 AND #2 AND #3

#5: ("drug"):ti,ab,kw OR 
("pharmacotherapy"):ti,ab,kw OR 
("medication"):ti,ab,kw

#6: #4 NOT #5

	1245

	CINAHL:
	#1: SU "sleep*" OR 
SU "parasomnia*" OR 
SU "insomnia*" OR 
SU "circadian rhythm" OR 
SU "polysomnog*" OR 
SU "overnight eeg" OR 
SU "eeg telemetry" OR 
SU "pittsburgh sleep quality index" 	

#2: SU "*program*" OR 
SU "*training*" OR 
SU "*intervention*" OR 
SU "*treatment*" OR 
SU "*therapy" OR 
SU "*education" OR 
SU "non-pharmacological intervention" 

#3: TI "randomised controlled trials" OR 
TI "quasi-randomised controlled trials" OR 
TI "controlled clinical trials" OR 
TI "controlled before-and-after trials" OR 
TI "non-controlled before-and-after studies" 

#4: #1 AND #2 AND #3
	27



Methods S4 – Eligibility Criteria Based on the PICOS Framework
	Study variables
	Inclusion Criteria
	Exclusion Criteria

	P (population)
	
	

	· Older adults
	Participants were older adults (aged≥60 years) experiencing insomnia or poor sleep quality, identified through validated subjective instruments (e.g., PSQI, ISI) or objective sleep assessments (e.g., actigraphy, polysomnography).
	Older adults with severe psychiatric disorders (major depressive disorder, bipolar affective disorder, schizophrenia), cognitive impairment, or severe systemic diseases (cardiac, hepatic, or renal failure; cancer; other serious medical conditions).

	I (intervention)
	
	

	· Non-pharmacological intervention
	- Participants randomized to intervention condition including but not limited to lifestyle modifications, changes in sleeping position, and other measures that do not involve the use of drugs or medical devices.
- No setting restrictions
	Any pharmacological or clinical interventions

	C (Comparison)
	
	

	· appropriate control group
	Participants randomized to at least one  control condition, e.g., wait list control
	

	O (Outcome) 
	
	

	· Self-reported sleep quality
	Validated subject or physiologic measures of sleep quality as assessed by at least one of the following measures: the PSQI, ISI, ESS Rating Scale
	

	S (study design) 
	
	

	· randomized controlled trial (RCT)
	- All RCTs and clinical trials, except for single animal studies, single case studies, and qualitative studies
- Published in English in peer-reviewed journals
	- Non-RCTs, editorials, conference articles, etc.
- No reporting of primary data (e.g., reviews, meta-analyses, secondary sources, or research protocols)
- Duplicate articles
- Not published in English
- Retracted articles



[bookmark: OLE_LINK165][bookmark: _Hlk176445769]Methods S5 – Conversion Formula for Standard Deviation (SD)

[bookmark: OLE_LINK173]Standard Error to Standard Deviation: 
SD=SE× where SE is the standard error and N is the sample size.

95% Confidence Interval to Standard Deviation: 
1 If the sample size of the test and control groups is greater than or equal to 100:  SD=×(Upper limit of credible intervals - Lower limit of credible intervals)/3.92
2 If the sample size of the test and control groups is less than or equal to 60:  SD=×(Upper limit of credible intervals - Lower limit of credible intervals)/ tinv (1-0.95,n-1)
3 For studies with sample sizes between 60 and 100 in each group, both of the above methods can be used.

[bookmark: OLE_LINK68]Range converted SD:
[bookmark: OLE_LINK69]SD= (Upper limit - lower limit)/4

Quartile converted SD:
SD= (Upper limit - lower limit)/1.35


Tinv: Represent probabilities, degrees of freedom



Table S1 – Interventions and Controls of studies
	Group (Abbreviation)
	Definition

	Intervention group
	Cognitive Behavioral Therapy 
(CBT)
	Cognitive Behavioral Therapy for Insomnia (CBT-I) [44, 64]
	CBT-I is a psychotherapy based on cognitive-behavioral theory, which improves sleep quality and relieves insomnia symptoms by changing the patient's irrational cognition and bad behavioral habits about sleep.

	
	
	Cognitive Behavior Therapy for Insomnia Plus Positive Mood Strategies (CBT-I+ ) [64]
	It is a comprehensive treatment that incorporates positive emotion strategies based on traditional cognitive-behavioral therapy for insomnia.

	
	 Behavioral Therapy
(BT)
	Multicomponent Intervention 
(MCI) [53]
	Stimulus control therapy and sleep restriction therapy in multi-component interventions work in tandem to help patients improve their sleep from different perspectives, with stimulus control therapy focusing on establishing a good sleep environment and behavioral habits, and sleep restriction therapy focusing on adjusting sleep duration and improving sleep efficiency.

	
	
	Stimulus Control Therapy (SCT) [53]
	Stimulus control therapy is a type of behavioral therapy used to improve sleep, with the primary goal of helping individuals establish a positive connection between bed and sleep and reduce the undesirable conditioned reflexes that lead to insomnia.

	
	
	Sleep Restriction Therapy (SRT) [53]
	Sleep restriction therapy is a method of improving sleep efficiency by adjusting sleep schedules and sleep patterns.

	
	Mindfulness
(MIND)
	Mindfulness-Based Stress Reduction (MBSR) [75]
	It is a psychological intervention therapy based on positive thinking, and meditation techniques include body scanning, standing, sitting and walking meditations.

	
	
	modified Mindfulness-Based Stress Reduction (mMBSR) [60]
	Its modifications to the mindfulness-based stress reduction program are as follows, (i) the daily formal practice was shortened by 15 min; (2) the whole day retreat was excluded; (3) each class was limited to two hours; and (4) practices with lying down postures were replaced by sitting postures (due to the limited spaces in the community centers). 

	
	Group Reminiscence Therapy (GRT) [65]
	In reminiscence therapy, an older adult reviews his or her entire life with the focus on Erikson's eight stages and expands his perception towards the meaning of life by restoration of the events and placing them in a framework. 

	
	Mind-body Exercise
(MBE)
	Pilates (PLT) [43, 52]
	Pilates is a fitness exercise system that emphasizes core body control, muscle strength, flexibility and body coordination.

	
	
	Yoga (YG) [49, 57] 
	It refers to the use of asanas, pranayama, meditation and other elements of the yoga system to intervene and improve sleep disorders by regulating bodily functions, soothing psychological stress and balancing the nervous system.

	
	
	Floor-seated Exercise (FSE) [50]
	It refers to a series of exercises carried out in a seated position on the ground, utilizing its low-impact, core-stabilizing, multi-site workout characteristics to help practitioners relax their bodies, relieve stress and anxiety, thereby regulating the physical and mental state and improving sleep quality.

	
	Traditional Chinese Health-Promotion Exercise
(TCHPE)
	Baduanjin Exercise (BDE) [48, 54]
	It is a combination of body, breath, and mind conditioning by practicing a fitness gong that contains eight specific movements.

	
	
	Tai chi Exercise
(TCE) [62, 68]
	It is a slow, coherent and circular movement centered on the basic Taijiquan techniques of arrow-quivering, stroking, squeezing and pressing, and guided by breathing and intention.

	
	
	Qigong Practice (QP) [63]
	It is to guide one's own essence, qi and spirit to self-regulation through the use of means such as regulating the body, the breath and the spirit, so that the body enters a state of relaxation and tranquility and naturalness.

	
	High-intensity Interval Suspension Training (HIIT) [58]
	The intervention required a major deep squat activity on a suspension system consisting of four four-minute intervals with a heart rate between 90-95% of maximum heart rate (HR).

	
	Moderate-intensity Interval Suspension Training (MIIT) [58]
	The intervention required a major deep squat activity on a suspension system consisting of four four-minute intervals with an intensity of 70% of the maximum HR.

	
	Strength Training Exercise
(STE)
	Home Exercise (HE) [46]
	The exercise program was composed by a combination of aerobic exercises, muscle strengthening, balance, coordination and flexibility, prioritizing exercises involving large muscle groups. 

	
	Aerobic Exercise
(AE)
	Physical Exercise (PE) [23, 68]
	Exercise training including walking programs and relaxation.

	
	
	Aerobic Training Program (ATP) [61]
	It is a type of exercise planning that focuses on aerobic metabolic energy supply and is designed to improve cardiorespiratory fitness, increase endurance, and promote overall health.

	
	
	Aerobic Dancing Program (ADP) [69]
	An aerobic exercise that combines the elements of aerobics and dance, aiming to improve cardiorespiratory fitness, body coordination and endurance through rhythmic dance.

	
	Relaxation
(REL)
	Benson's Relaxation (BR) [56]
	It helps people fall asleep more easily by guiding the body into a state of deep relaxation, lowering the body's level of tension, reducing mental anxiety and stress, and gradually transforming the brain from an active state to a calm one.

	
	
	Self-relaxation Training ( SReT) [70]
	The program includes progressive muscle relaxation and meditation.

	
	Education (EDU) [51]
	It is a non-pharmacological means of helping people to correctly understand sleep, adjust their living and behavioral habits, and improve sleep quality through the popularization of sleep knowledge and the teaching of skills.

	
	Music (MUS) [47, 59, 67, 72]
	It is a non-pharmacological method of listening to specific types, rhythms and melodies of music, and utilizing the artistic infectious power and psychological regulation of music to soothe emotions, relax the body and mind, reduce stress and anxiety, and thus help people to enter the sleep state more quickly and enhance the quality of sleep.

	
	Tactile Stimulation
(TS)
	Foot-bath (FB) [66]
	It is a non-pharmacological therapy that stimulates the feet by immersing them in specific liquids, borrowing warmth and liquid action to relax the body and mind and relieve tension in order to improve the quality of sleep.

	
	
	Auricular Acupressure Therapy (AAT) [73]
	It is a non-pharmacological treatment that helps people improve their sleep quality by using fingers or specific tools to stimulate the relevant acupuncture points in the ear, such as the Shenmen, subcortical, heart and kidney points, by pressing and rubbing them.

	
	
	Acupuncture (ACUP) [74]
	It is a traditional Chinese medical treatment that uses needles to stimulate specific points on the body to regulate qi, blood and visceral functions, calm and tranquilize the mind, balance yin and yang, and improve sleep problems.

	
	
	Therapeutic Touch (TT) [45]
	It is a non-pharmacological therapy in which the therapist, by placing his/her hands on top of the patient's body or gently touching the patient's body, utilizes specific techniques and energy perception to guide and regulate the body's energy field in order to alleviate physical tension, relieve mental stress, and promote physical and mental relaxation, thereby helping the patient to improve his/her sleep condition and enhance the quality of his/her sleep.

	
	
	Mimic Therapeutic Touch (MTT) [45]
	It is a non-pharmacological means of helping to relax the body and soothe the emotions to improve sleep by mimicking the movements of therapeutic touch, etc.

	
	Visual Stimulation
(VS)
	self-care training program using smartphones (SCTUS) [71]
	The training content was sent to the participants through the social network for 21 days. The participants received the programs every day at the designated time, and each participant was checked throughout the 24 h of each day with respect to receipt of the content as well as whether the exercises and required tasks were followed. 

	
	Aromatherapy (AT) [54]
	
	By using aromatic essential oils, it acts on the body through inhalation and other means to soothe emotions, reduce stress and improve sleep quality.

	Control group
	Wait-list Control Condition (WLC) [45, 49, 53-54, 57, 60, 75]
	Participants in the wait-list control condition will receive the same treatment at the end of the intervention period as participants in the intervention condition

	
	Blank Control (BC) [23, 43, 46-48, 51-52, 55-56, 58-59, 61-62, 65-67]
	The blank control refers to the group of participants who do not receive the intervention treatment. 

	
	Usual Care (UC) [50, 63, 68, 71]
	Participants in the usual care control group receive the usual and standard routine care measures that are commonly used in current clinical practice, which may be broader in scope.

	
	Education (EDU) [44, 64, 69-70, 72, 74]
	It is a non-pharmacological means of helping people to correctly understand sleep, adjust their living and behavioral habits, and improve sleep quality through the popularization of sleep knowledge and the teaching of skills.

	
	Acupuncture (ACUP) [73]
	It is a traditional Chinese medical treatment that uses needles to stimulate specific points on the body to regulate qi, blood and visceral functions, calm and tranquilize the mind, balance yin and yang, and improve sleep problems.




Table S2 – Measurement Instruments Used in Included Studies
	Instruments
	

	Pittsburgh Sleep Quality Index (PSQI)
	The Pittsburgh Sleep Quality Index (PSQI) is a self-report questionnaire designed to assess sleep quality over a one-month period. Developed by Dr. Daniel Buysse and colleagues at the University of Pittsburgh in 1989, the PSQI is widely used in clinical and research settings to evaluate sleep quality and disturbances. 
It comprises 19 items that are used to derive an overall score and seven subcomponent scores: subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleeping difficulties, use of sleeping medications, and daytime dysfunction. The total score ranges from 0 to 21, with higher scores indicating poorer sleep quality.


	Insomnia Severity Index (ISI)
	The Insomnia Severity Index (ISI) is a brief self-report questionnaire designed to assess the severity of insomnia symptoms and their impact on daily functioning. Developed by Dr. Charles M. Morin, a leading authority on insomnia, the ISI is widely used in clinical and research settings to screen for insomnia symptoms and evaluate treatment efficacy.
The ISI consists of seven items that assess various aspects of insomnia, including difficulty falling asleep, difficulty staying asleep, early morning awakenings, satisfaction with current sleep patterns, interference with daily functioning, noticeability of impairments, and distress caused by sleep difficulties. Respondents rate each item on a 0 to 4 Likert scale, with total scores ranging from 0 to 28.

	Epworth Sleepiness Scale (ESS)
	The Epworth Sleepiness Scale (ESS) is a widely used self-assessment tool designed to measure the degree of daytime sleepiness in individuals. Developed by Australian sleep medicine expert Dr. Murray Johns in 1991, the ESS aims to help clinicians evaluate whether patients have abnormal daytime sleepiness.
The ESS consists of a questionnaire that asks participants to rate their likelihood of dozing off or falling asleep in eight common daily situations. Each situation is scored on a scale from 0 to 3, with 0 indicating no chance of dozing and 3 indicating a high chance of dozing. The total score ranges from 0 to 24, with higher scores indicating more severe daytime sleepiness. These eight situations cover common daily activities, such as reading while sitting, watching TV, and riding in a car. By evaluating these situations, clinicians can gain preliminary insights into an individual's sleepiness, which may indicate potential sleep disorders such as sleep apnea or narcoleps.



Table S3 – Excluded Studies and Reasons
	Title
	Summary reasons
	Specific reasons

	Bothelius K, Jernelöv S, Kaldo V, et al. Internet-based cognitive behavioural therapy for insomnia comorbid with chronic benign pain-A randomized controlled trial[J]. Internet Interventions, 2024;38:100781. 
	Ineligible population
	The study population was not aged 60 and over

	Chen HM, Lin YY, Wu YC, et al. Effects of rehabilitation program on quality of life, sleep, rest-activity rhythms, anxiety, and depression of patients with esophageal cancer: A pilot randomized controlled trial[J]. Cancer Nursing. 2022; 45(2):E582-593.
	Ineligible population
	The study population was not aged 60 and over

	Chen HY, Chiang CK, Wang HH, et al. Cognitive-behavioral therapy for sleep disturbance in patients undergoing peritoneal dialysis: a pilot randomized controlled trial[J]. American Journal of Kidney Diseases. 2008;52(2):314-323.
	Ineligible population
	The study population was not aged 60 and over

	Currie SR, Clark S, Hodgins DC, et al. Randomized controlled trial of brief cognitive–behavioural interventions for insomnia in recovering alcoholics[J]. Addiction. 2004 ;99(9):1121-1132.
	Ineligible population
	The study population was not aged 60 and over

	Eadie J, van de Water AT, Lonsdale C, et al. Physiotherapy for sleep disturbance in people with chronic low back pain: results of a feasibility randomized controlled trial[J]. Archives of physical medicine and rehabilitation. 2013;94(11):2083-2092.
	Ineligible population
	The study population was not aged 60 and over

	Eigl ES, Hauser T, Topalidis PI, et al. On the efficacy of a CBT-I-based online program for sleep problems: a randomized controlled trial[J]. Clocks & Sleep. 2023;5(4):590-603.
	Ineligible population
	The study population was not aged 60 and over

	Evanger LN, Flo-Groeneboom E, Sørensen L, et al. Mindfulness-based cognitive therapy improves insomnia symptoms in individuals with recurrent depression: secondary analyses from a randomized controlled trial[J]. Frontiers in Psychiatry. 2024;14:1231040.
	Ineligible population
	The study population was not aged 60 and over

	Grégoire C, Faymonville ME, Vanhaudenhuyse A, et al. Randomized, controlled trial of an intervention combining self-care and self-hypnosis on fatigue, sleep, and emotional distress in posttreatment cancer patients: 1-year follow-up[J]. International Journal of Clinical and Experimental Hypnosis. 2022;70(2):136-155.
	Ineligible population
	The study population was not aged 60 and over

	Groeneveld L, Beulens JW, Blom MT, et al. The effect of cognitive behavioral therapy for insomnia on sleep and glycemic outcomes in people with type 2 diabetes: A randomized controlled trial[J]. Sleep Medicine. 2024;120:44-52.
	Ineligible population
	The study population was not aged 60 and over

	Harris J, Lack L, Kemp K, et al. A randomized controlled trial of intensive sleep retraining (ISR): a brief conditioning treatment for chronic insomnia[J]. Sleep. 2012;35(1):49-60.
	Ineligible population
	The study population was not aged 60 and over

	Kavuran E, Yurttaş A. The Effect of Aromatherapy with Lavender Essential Oil on the Sleep and Fatigue Level of Patients with Multiple Sclerosis in Turkey: A Randomized Controlled Trial[J]. Nigerian Journal of Clinical Practice. 2024;27(5):635-642.
	Ineligible population
	The study population was not aged 60 and over

	Krieger T, Urech A, Duss SB, et al. A randomized controlled trial comparing guided internet-based multi-component treatment and internet-based guided sleep restriction treatment to care as usual in insomnia[J]. Sleep medicine. 2019;62:43-52.
	Ineligible population
	The study population was not aged 60 and over

	Kwan Y, Yoon S, Suh S, et al. A randomized controlled trial comparing neurofeedback and cognitive-behavioral therapy for insomnia patients: pilot study[J]. Applied Psychophysiology and Biofeedback. 2022;47(2):95-106.
	Ineligible population
	The study population was not aged 60 and over

	Kwekkeboom K, Zhang Y, Campbell T, et al. Randomized controlled trial of a brief cognitive‐behavioral strategies intervention for the pain, fatigue, and sleep disturbance symptom cluster in advanced cancer[J]. Psycho‐Oncology. 2018;27(12):2761-2769.
	Ineligible population
	The study population was not aged 60 and over

	Liu Q, Wang C, Wang Y,et al. Mindfulness-based stress reduction with acupressure for sleep quality in breast cancer patients with insomnia undergoing chemotherapy: a randomized controlled trial[J]. European Journal of Oncology Nursing. 2022;61:102219.
	Ineligible population
	The study population was not aged 60 and over

	Lorenz N, Heim E, Roetger A, et al. Randomized controlled trial to test the efficacy of an unguided online intervention with automated feedback for the treatment of insomnia[J]. Behavioural and cognitive psychotherapy. 2019;47(3):287-302.
	Ineligible population
	The study population was not aged 60 and over

	McQuade JL, Prinsloo S, Chang DZ, et al. Qigong/tai chi for sleep and fatigue in prostate cancer patients undergoing radiotherapy: a randomized controlled trial[J]. Psycho‐oncology. 2017 ;26(11):1936-1943.
	Ineligible population
	The study population was not aged 60 and over

	Mercier J, Ivers H, Savard J. A non-inferiority randomized controlled trial comparing a home-based aerobic exercise program to a self-administered cognitive-behavioral therapy for insomnia in cancer patients[J]. Sleep. 2018;41(10):1-15.
	Ineligible population
	The study population was not aged 60 and over

	Nazem S, Barnes SM, Forster JE, et al. Efficacy of an internet-delivered intervention for improving insomnia severity and functioning in veterans: randomized controlled trial[J]. JMIR Mental Health. 2023;10:e50516.
	Ineligible population
	The study population was not aged 60 and over

	Pigeon WR, Heffner KL, Crean H, et al. Responding to the need for sleep among survivors of interpersonal violence: A randomized controlled trial of a cognitive–behavioral insomnia intervention followed by PTSD treatment[J]. Contemporary clinical trials. 2015;45:252-260.
	Ineligible population
	The study population was not aged 60 and over

	Ravyts SG, Erickson AJ, Washington DL, et al. A non-inferiority randomized controlled trial comparing behavioral sleep interventions in women veterans: An examination of pain outcomes[J]. Journal of Psychosomatic Research. 2023;175:111536.
	Ineligible population
	The study population was not aged 60 and over

	Siengsukon CF, Aldughmi M, Kahya M, et al. Randomized controlled trial of exercise interventions to improve sleep quality and daytime sleepiness in individuals with multiple sclerosis: a pilot study[J]. Multiple Sclerosis Journal–Experimental, Translational and Clinical. 2016;2.
	Ineligible population
	The study population was not aged 60 and over

	Skoglund H, Sivertsen B, Kallestad H, et al. Digital cognitive behavioral therapy for insomnia for people with comorbid psychological distress: A large scale randomized controlled trial[J]. Sleep Medicine. 2024;121:241-250.
	Ineligible population
	The study population was not aged 60 and over

	Su QJ, Feng H. A randomized controlled trial with a combination of low frequency electroacupuncture and cognitive behavioral therapy for short-term insomnia[J]. EXPLORE. 2024;20(3):347-351.
	Ineligible population
	The study population was not aged 60 and over

	Thorndike FP, Ritterband LM, Gonder‐Frederick LA, et al. A randomized controlled trial of an internet intervention for adults with insomnia: effects on comorbid psychological and fatigue symptoms[J]. Journal of clinical psychology. 2013;69(10):1078-1093.
	Ineligible population
	The study population was not aged 60 and over

	Tu AY, Crawford MR, Dawson SC, et al. A randomized controlled trial of cognitive behavioral therapy for insomnia and PAP for obstructive sleep apnea and comorbid insomnia: effects on nocturnal sleep and daytime performance[J]. Journal of Clinical Sleep Medicine. 2022;18(3):789-800.
	Ineligible population
	The study population was not aged 60 and over

	Vignesh C, Rajkumar NC, Pramanik M, et al. Effectiveness of yoga intervention on depression, stress, and sleep quality in IT professionals with chronic low back pain: A randomized controlled trial[J]. Fizjoterapia Polska. 2024; 1(3): 410-416.
	Ineligible population
	The study population was not aged 60 and over

	Weaver TE, Mathias SD, Crosby RD, et al. Relationship between sleep efficacy endpoints and measures of functional status and health‐related quality of life in participants with narcolepsy or obstructive sleep apnea treated for excessive daytime sleepiness[J]. Journal of sleep research. 2021;30(3):e13210.
	Ineligible population
	The study population was not aged 60 and over

	Yeh ML, Chung YC. A randomized controlled trial of qigong on fatigue and sleep quality for non-Hodgkin’s lymphoma patients undergoing chemotherapy[J]. European Journal of Oncology Nursing. 2016;23:81-86.
	Ineligible population
	The study population was not aged 60 and over

	Black DS, O'Reilly GA, Olmstead R, et al. Mindfulness-based intervention for prodromal sleep disturbances in older adults: design and methodology of a randomized controlled trial[J]. Contemporary clinical trials. 2014;39(1):22-27.
	Ineligible population
	This study is a protocol of a randomized controlled trial

	Ramfjord LS, Faaland P, Scott J, et al. Digital cognitive behaviour therapy for insomnia in individuals with self-reported insomnia and chronic fatigue: A secondary analysis of a large scale randomized controlled trial[J]. Journal of Sleep Research. 2023;32(5):e13888.
	Ineligible population
	This study is a secondary analysis of a randomized controlled trial


	Alessi CA, Martin JL, Webber AP, et al. Randomized, controlled trial of a nonpharmacological intervention to improve abnormal sleep/wake patterns in nursing home residents[J]. Journal of the American Geriatrics Society. 2005;53(5):803-810.
	Ineligible population
	This study was carried out on older adults with sleep disorders other than insomnia

	Barbé F, Mayoralas LR, Duran J, et al. Treatment with continuous positive airway pressure is not effective in patients with sleep apnea but no daytime sleepiness: a randomized, controlled trial[J]. Annals of Internal Medicine. 2001;134(11):1015-1023.
	Ineligible population
	This study was carried out on older adults with sleep disorders other than insomnia

	Bensen-Boakes DB, Osman A, Lack L, et al. The effect of cognitive behavioural therapy for insomnia (CBT-I) on subjective-objective sleep discrepancy in individuals with co-morbid insomnia and sleep apnoea: A randomised controlled trial[J]. Applied Sciences. 2022;12(4):1787.
	Ineligible population
	This study was carried out on older adults with sleep disorders other than insomnia

	Elder GJ, Santhi N, Robson AR, et al. An online behavioral self-help intervention rapidly improves acute insomnia severity and subjective mood during the coronavirus disease-2019 pandemic: a stratified randomized controlled trial[J]. Sleep. 2024;47(6).
	Ineligible population
	This study was carried out on older adults with sleep disorders other than insomnia

	Innes KE, Selfe TK. The effects of a gentle yoga program on sleep, mood, and blood pressure in older women with restless legs syndrome (RLS): a preliminary randomized controlled trial[J]. Evidence-Based Complementary and Alternative Medicine. 2012;2012(1):294058.
	Ineligible population
	This study was carried out on older adults with sleep disorders other than insomnia

	Polat F, Karasu F. Effect of sleep hygiene training given to elderly individuals on daytime sleepiness and fatigue: A randomized controlled trial[J]. Perspectives in Psychiatric Care. 2022;58(4):2161-2169.
	Ineligible population
	This study was carried out on older adults with sleep disorders other than insomnia

	Wang L, Ou Q, Shan G, et al. Community-based Intervention for Obstructive Sleep Apnea in the General Population: A Randomized Controlled Trial[J]. Sleep. 2024;47(9):1-12.
	Ineligible population
	This study was carried out on older adults with sleep disorders other than insomnia

	Chen YR, Huang WY, Lee TY, et al. Efficacy of Blue LED Phototherapy on Sleep Quality and Behavioral and Psychological Symptoms of Dementia: A Double-Blind Randomized Controlled Trial[J]. Gerontology. 2023;69(10):1175-1188.
	Ineligible population
	Study populations with a cognitive impairment -- e.g., dementia

	Leroi I, Baker P, Kehoe P, et al. A pilot randomized controlled trial of sleep therapy in Parkinson's disease: effect on patients and caregivers[J]. International journal of geriatric psychiatry. 2010;25(10):1073-1079.
	Ineligible population
	Study populations with a cognitive impairment -- e.g., Parkinson's disease

	McCurry SM, Gibbons LE, Logsdon RG, et al. Nighttime insomnia treatment and education for Alzheimer's disease: a randomized, controlled trial[J]. Journal of the American Geriatrics Society. 2005;53(5):793-802.
	Ineligible population
	Study populations with a cognitive impairment -- e.g., Alzheimer's disease

	Pu L, Moyle W, Jones C, et al. The effect of a social robot intervention on sleep and motor activity of people living with dementia and chronic pain: A pilot randomized controlled trial[J]. Maturitas. 2021;144:16-22.
	Ineligible population
	Study populations with a cognitive impairment -- e.g., dementia

	Snow AL, Loup J, Morgan RO, et al. Enhancing sleep quality for nursing home residents with dementia: a pragmatic randomized controlled trial of an evidence-based frontline huddling program[J]. BMC geriatrics. 2021;21(1):281.
	Ineligible population
	Study populations with a cognitive impairment -- e.g., dementia

	Bademli K, Lok N, Canbaz M, et al. Effects of Physical Activity Program on cognitive function and sleep quality in elderly with mild cognitive impairment: A randomized controlled trial[J]. Perspectives in psychiatric care. 2019;55(3):401-408.
	Ineligible population
	Study populations with another pathological disease 

	de Sá Souza H, de Melo CM, Piovezan RD, et al. Resistance training improves sleep and anti-inflammatory parameters in sarcopenic older adults: a randomized controlled trial[J]. International Journal of Environmental Research and Public Health. 2022;19(23):16322.
	Ineligible population
	Study populations with another pathological disease 

	Kim J, Choi D, Yeo MS, et al. Effects of patient-directed interactive music therapy on sleep quality in postoperative elderly patients: a randomized-controlled trial[J]. Nature and science of sleep. 2020;12:791-800.
	Ineligible population
	Study populations with another pathological disease 

	Siebmanns S, Johansson P, Ulander M, et al. The effect of nurse-led Internet-based cognitive behavioural therapy for insomnia on patients with cardiovascular disease: A randomized controlled trial with 6-month follow-up[J]. Nursing open. 202;8(4):1755-1768.
	Ineligible population
	Study populations with another pathological disease 

	Smagula SF, Gasperetti CE, Buysse DJ, et al. Efficacy of the Transdiagnostic intervention for sleep and circadian dysfunction for depression symptoms and sleep-wake disruption in older and younger adults: secondary age-stratified analysis of a randomized controlled trial. The American Journal of Geriatric Psychiatry[J]. 2024;32(4):478-488.
	Ineligible population
	Study populations with another pathological disease 

	Wang N, Wang Z, Hu C,et al. Effect of perioperative cognitive behavioral interventions on pain, anxiety, and sleep quality in elderly patients after sinus floor elevation and immediate implantation: A randomized controlled trial[J]. Technology and Health Care. 2023;31(S1):323-332.
	Ineligible population
	Study populations with another pathological disease 

	Wang Q, Wu S, Luo Z, et al. Effects of light therapy on sleep and circadian rhythm in older type 2 diabetics living in long-term care facilities: a randomized controlled trial[J]. Frontiers in Endocrinology. 2024;15:1307537.
	Ineligible population
	Study populations with another pathological disease 

	Diamond K, Mowszowski L, Cockayne N, et al. Randomized controlled trial of a healthy brain ageing cognitive training program: effects on memory, mood, and sleep[J]. Journal of Alzheimer's Disease. 2015;44(4):1181-1191.
	Reports not retrieved

	Nofzinger E. Efficacy of a Forehead-Cooling Device for Treating Insomnia in Veterans. Sleep. 2020;43:A197.
	Reports not retrieved

	Chan WS, Dautovich ND, McNamara JP, et al. Sleep discrepancy in a randomized controlled trial of brief behavioral therapy for chronic insomnia in older adults[J]. Behavioral sleep medicine. 2021;19(2):221-231.
	No outcome of interest
	The expected results of this meta-analysis were not reported

	Chan WS, Williams J, Dautovich ND, et al. Night-to-night sleep variability in older adults with chronic insomnia: mediators and moderators in a randomized controlled trial of brief behavioral therapy (BBT-I)[J]. Journal of clinical sleep medicine. 2017;13(11):1243-54.
	No outcome of interest
	The expected results of this meta-analysis were not reported

	Irwin MR, Olmstead R, Breen EC, et al. Cognitive behavioral therapy and tai chi reverse cellular and genomic markers of inflammation in late-life insomnia: a randomized controlled trial[J]. Biological psychiatry. 2015;78(10):721-729.
	No outcome of interest
	The expected results of this meta-analysis were not reported

	Martin JL, Song Y, Hughes J, et al. A four-session sleep intervention program improves sleep for older adult day health care participants: results of a randomized controlled trial[J]. Sleep. 2017;40(8):zsx079.
	No outcome of interest
	The expected results of this meta-analysis were not reported

	Omvik S, Sivertsen B, Pallesen S, et al. Daytime functioning in older patients suffering from chronic insomnia: treatment outcome in a randomized controlled trial comparing CBT with zopiclone[J]. Behaviour research and therapy. 2008;46(5):623-641.
	No outcome of interest
	The expected results of this meta-analysis were not reported

	Ouslander JG, Connell BR, Bliwise DL, et al. A nonpharmacological intervention to improve sleep in nursing home patients: results of a controlled clinical trial[J]. Journal of the American Geriatrics Society. 2006;54(1):38-47.
	No outcome of interest
	The expected results of this meta-analysis were not reported

	Li Z, Li J, Yu G, et al. The effect ofresistancetraining on sleep in Chinese older adults: A randomizedcontrolled trial[J]. Geriatric Nursing, 2021,42(1):289-294.
	No outcome of interest
	The expected results of this meta-analysis were not reported

	McCrae CS, Curtis AF, Williams JM, et al. Efficacy ofbriefbehavioral treatment for insomnia in older adults:examination of sleep, mood, and cognitive outcomes[J]. Sleep medicine, 2018, 51:153-166.
	No outcome of interest
	The expected results of this meta-analysis were not reported

	Javadzade N, Esmaeili SV, Omranifard V, et al. Effect of mindfulness-based stress reduction (MBSR) program on depression, emotion regulation, and sleep problems: A randomized controlled trial study on depressed elderly[J]. BMC public health. 2024;24(1):271.
	Not reported study details
	Access to the full raw data of the study was not available

	Mahajan A, Mahajan S, Tilekar S. A pilot randomized controlled trial of interval training and sleep hygiene for improving sleep in older adults[J]. Journal of Aging and Physical Activity. 2021;29(6):993-1002.
	Not reported study details
	Access to the full raw data of the study was not available

	Ganesh HS, Subramanya P, Udupa V. Role of yoga therapy in improving digestive health and quality of sleep in an elderly population: A randomized controlled trial[J]. Journal of bodywork and movement therapies. 2021;27:692-697.

	Not reported study details
	Access to the full raw data of the study was not available

	Sadler P, McLaren S, Klein B, et al. Cognitive behavior therapy for older adults with insomnia and depression: a randomized controlled trial in community mental health services[J]. Sleep. 2018;41(8):zsy104.
	Not reported study details
	Access to the full raw data of the study was not available

	Iranagh JA, Mohammadi F, Salem Safi P, et al. Non-pharmacological intervention to reduce sleep disturbance among elderly: A randomized controlled trial study[J]. Iranian Journal of Ageing. 2023;18(2):162-177.
	non-English language

	Kitabatake Y, Aoki M, Sugimoto A, et al. Effects of a low intensity and high frequency physical exercise program on sleep in female elderly people with sleep complaints-Randomized controlled trial[J].Bulletin of the Physical Fitness Research Institute. 2010; 108:8-17.
	non-English language

	Campo YR, Restrepo DF, Buitrago JG, et al. Efectos del Ejercicio de Alta Intensidad Funcional (HIFT) sobre la calidad de vida, calidad de sueño, la estabilidad y la depresión en adultos mayores con DCL: un ensayo controlado aleatorizado[J]. Retos: nuevas tendencias en educación física, deporte y recreación. 2024(61):1050-1059.
	non-English language

	Rondanelli M, Opizzi A, Monteferrario F, et al. Efficacy of 8-weeks treatment with a food supplement (melatonin, magnesium, zinc conveyed by pear pulp) on quality of sleep and morning alertness in primary insomnia elderly: Double-blind, placebo-controlled clinical trial[J]. Giornale di Gerontologia. 2011;59(1):46-56.
	non-English language



Table S4 – The Grading of Recommendations Assessment, Development and Evaluation (GRADE) Assessment
	Comparison
	Number of studies
	Within-study bias
	Reporting bias
	Indirectness
	Imprecision
	Heterogeneity
	Incoherence
	Confidence rating

	AE vs CG
	4
	Some concerns
	Low risk
	No concerns
	No concerns
	Some concerns
	No concerns
	Low

	AE vs TCHPE
	1
	Some concerns
	Low risk
	No concerns
	Some concerns
	Some concerns
	No concerns
	Low

	AT vs CG
	1
	Major concerns
	Low risk
	No concerns
	Some concerns
	Some concerns
	Major concerns
	Very low

	CBT-I vs CBT-I+
	1
	No concerns
	Low risk
	No concerns
	No concerns
	Some concerns
	Major concerns
	Very low

	CBT-I vs CG
	2
	Some concerns
	Low risk
	No concerns
	No concerns
	No concerns
	Major concerns
	Very low

	CBT-I+ vs CG
	1
	No concerns
	Low risk
	No concerns
	No concerns
	No concerns
	Major concerns
	Very low

	CG vs EDU
	1
	Major concerns
	Low risk
	No concerns
	Major concerns
	No concerns
	Major concerns
	Very low

	CG vs GRT
	1
	Major concerns
	Low risk
	No concerns
	No concerns
	Some concerns
	Major concerns
	Very low

	CG vs HIIT
	1
	No concerns
	Low risk
	No concerns
	Major concerns
	No concerns
	Major concerns
	Very low

	CG vs MBE
	5
	Major concerns
	Low risk
	No concerns
	Some concerns
	Some concerns
	Major concerns
	Very low

	CG vs MCI
	1
	Major concerns
	Low risk
	No concerns
	Some concerns
	Some concerns
	Major concerns
	Very low

	CG vs MIIT
	1
	No concerns
	Low risk
	No concerns
	Major concerns
	No concerns
	Major concerns
	Very low

	CG vs MIND
	2
	Some concerns
	Low risk
	No concerns
	Some concerns
	Some concerns
	Major concerns
	Very low

	CG vs MTT
	1
	Major concerns
	Low risk
	No concerns
	Major concerns
	No concerns
	Major concerns
	Very low

	CG vs MUS
	4
	Some concerns
	Low risk
	No concerns
	No concerns
	Some concerns
	Major concerns
	Very low

	CG vs REL
	2
	Major concerns
	Low risk
	No concerns
	No concerns
	Some concerns
	Major concerns
	Very low

	CG vs SCT
	1
	Major concerns
	Low risk
	No concerns
	No concerns
	Some concerns
	Major concerns
	Very low

	CG vs SRT
	1
	Major concerns
	Low risk
	No concerns
	No concerns
	Some concerns
	Major concerns
	Very low

	CG vs STE
	1
	No concerns
	Low risk
	No concerns
	No concerns
	Some concerns
	Major concerns
	Very low

	CG vs TCHPE
	5
	Some concerns
	Low risk
	No concerns
	No concerns
	Some concerns
	No concerns
	Low

	CG vs TS
	3
	Major concerns
	Low risk
	No concerns
	No concerns
	Some concerns
	Major concerns
	Very low

	CG vs TT
	1
	Major concerns
	Low risk
	No concerns
	Major concerns
	No concerns
	Major concerns
	Very low

	CG vs VS
	1
	Major concerns
	Low risk
	No concerns
	Major concerns
	No concerns
	Major concerns
	Very low

	HIIT vs MIIT
	1
	No concerns
	Low risk
	No concerns
	Major concerns
	No concerns
	Major concerns
	Very low

	MCI vs SCT
	1
	Major concerns
	Low risk
	No concerns
	Major concerns
	No concerns
	Major concerns
	Very low

	MCI vs SRT
	1
	Major concerns
	Low risk
	No concerns
	Major concerns
	No concerns
	Major concerns
	Very low

	MTT vs TT
	1
	Major concerns
	Low risk
	No concerns
	Major concerns
	No concerns
	Major concerns
	Very low

	SCT vs SRT
	1
	Major concerns
	Low risk
	No concerns
	Major concerns
	No concerns
	Major concerns
	Very low






Table S5 – Results of Inconsistency Test
	Comparison
	No.Studies
	NMA
	Direct
	Indirect
	Difference
	Diff_95CI_lower
	Diff_95CI_upper
	P-Value

	AE:AT
	0
	0.4247
	NA
	0.4247
	NA
	NA
	NA
	NA

	AE:CBT-I
	0
	1.8669
	NA
	1.8669
	NA
	NA
	NA
	NA

	AE:CBT-I+
	0
	3.1649
	NA
	3.1649
	NA
	NA
	NA
	NA

	AE:CG
	4
	-0.5556
	-0.5352
	-0.8531
	0.3179
	-2.0327
	2.6685
	0.7910

	AE:EDU
	0
	-0.2780
	NA
	-0.2780
	NA
	NA
	NA
	NA

	AE:GRT
	0
	0.8326
	NA
	0.8326
	NA
	NA
	NA
	NA

	AE:HIIT
	0
	0.0323
	NA
	0.0323
	NA
	NA
	NA
	NA

	AE:MBE
	0
	-0.0789
	NA
	-0.0789
	NA
	NA
	NA
	NA

	AE:MCI
	0
	0.4867
	NA
	0.4867
	NA
	NA
	NA
	NA

	AE:MIIT
	0
	-0.3812
	NA
	-0.3812
	NA
	NA
	NA
	NA

	AE:MIND
	0
	0.0064
	NA
	0.0064
	NA
	NA
	NA
	NA

	AE:MTT
	0
	-0.5410
	NA
	-0.5410
	NA
	NA
	NA
	NA

	AE:MUS
	0
	0.6012
	NA
	0.6012
	NA
	NA
	NA
	NA

	AE:REL
	0
	0.6506
	NA
	0.6506
	NA
	NA
	NA
	NA

	AE:SCT
	0
	0.7786
	NA
	0.7786
	NA
	NA
	NA
	NA

	AE:SRT
	0
	0.5545
	NA
	0.5545
	NA
	NA
	NA
	NA

	AE:STE
	0
	0.9707
	NA
	0.9707
	NA
	NA
	NA
	NA

	AE:TCHPE
	1
	0.5046
	0.4982
	0.5090
	-0.0108
	-1.4594
	1.4378
	0.9883

	AE:TS
	0
	0.5141
	NA
	0.5141
	NA
	NA
	NA
	NA

	AE:TT
	0
	-0.5177
	NA
	-0.5177
	NA
	NA
	NA
	NA

	AE:VS
	0
	-0.0920
	NA
	-0.0920
	NA
	NA
	NA
	NA

	AT:CBT-I
	0
	1.4422
	NA
	1.4422
	NA
	NA
	NA
	NA

	AT:CBT-I+
	0
	2.7402
	NA
	2.7402
	NA
	NA
	NA
	NA

	AT:CG
	1
	-0.9803
	-0.9803
	NA
	NA
	NA
	NA
	NA

	AT:EDU
	0
	-0.7027
	NA
	-0.7027
	NA
	NA
	NA
	NA

	AT:GRT
	0
	0.4079
	NA
	0.4079
	NA
	NA
	NA
	NA

	AT:HIIT
	0
	-0.3924
	NA
	-0.3924
	NA
	NA
	NA
	NA

	AT:MBE
	0
	-0.5036
	NA
	-0.5036
	NA
	NA
	NA
	NA

	AT:MCI
	0
	0.0620
	NA
	0.0620
	NA
	NA
	NA
	NA

	AT:MIIT
	0
	-0.8059
	NA
	-0.8059
	NA
	NA
	NA
	NA

	AT:MIND
	0
	-0.4183
	NA
	-0.4183
	NA
	NA
	NA
	NA

	AT:MTT
	0
	-0.9658
	NA
	-0.9658
	NA
	NA
	NA
	NA

	AT:MUS
	0
	0.1765
	NA
	0.1765
	NA
	NA
	NA
	NA

	AT:REL
	0
	0.2259
	NA
	0.2259
	NA
	NA
	NA
	NA

	AT:SCT
	0
	0.3539
	NA
	0.3539
	NA
	NA
	NA
	NA

	AT:SRT
	0
	0.1298
	NA
	0.1298
	NA
	NA
	NA
	NA

	AT:STE
	0
	0.5460
	NA
	0.5460
	NA
	NA
	NA
	NA

	AT:TCHPE
	0
	0.0799
	NA
	0.0799
	NA
	NA
	NA
	NA

	AT:TS
	0
	0.0894
	NA
	0.0894
	NA
	NA
	NA
	NA

	AT:TT
	0
	-0.9424
	NA
	-0.9424
	NA
	NA
	NA
	NA

	AT:VS
	0
	-0.5167
	NA
	-0.5167
	NA
	NA
	NA
	NA

	CBT-I:CBT-I+
	1
	1.2980
	0.4587
	9.7821
	-9.3234
	-13.4051
	-5.2417
	<0.001

	CBT-I:CG
	2
	-2.4225
	-2.4225
	NA
	NA
	NA
	NA
	NA

	CBT-I:EDU
	0
	-2.1449
	NA
	-2.1449
	NA
	NA
	NA
	NA

	CBT-I:GRT
	0
	-1.0343
	NA
	-1.0343
	NA
	NA
	NA
	NA

	CBT-I:HIIT
	0
	-1.8346
	NA
	-1.8346
	NA
	NA
	NA
	NA

	CBT-I:MBE
	0
	-1.9458
	NA
	-1.9458
	NA
	NA
	NA
	NA

	CBT-I:MCI
	0
	-1.3802
	NA
	-1.3802
	NA
	NA
	NA
	NA

	CBT-I:MIIT
	0
	-2.2480
	NA
	-2.2480
	NA
	NA
	NA
	NA

	CBT-I:MIND
	0
	-1.8605
	NA
	-1.8605
	NA
	NA
	NA
	NA

	CBT-I:MTT
	0
	-2.4079
	NA
	-2.4079
	NA
	NA
	NA
	NA

	CBT-I:MUS
	0
	-1.2657
	NA
	-1.2657
	NA
	NA
	NA
	NA

	CBT-I:REL
	0
	-1.2163
	NA
	-1.2163
	NA
	NA
	NA
	NA

	CBT-I:SCT
	0
	-1.0883
	NA
	-1.0883
	NA
	NA
	NA
	NA

	CBT-I:SRT
	0
	-1.3124
	NA
	-1.3124
	NA
	NA
	NA
	NA

	CBT-I:STE
	0
	-0.8962
	NA
	-0.8962
	NA
	NA
	NA
	NA

	CBT-I:TCHPE
	0
	-1.3622
	NA
	-1.3622
	NA
	NA
	NA
	NA

	CBT-I:TS
	0
	-1.3528
	NA
	-1.3528
	NA
	NA
	NA
	NA

	CBT-I:TT
	0
	-2.3846
	NA
	-2.3846
	NA
	NA
	NA
	NA

	CBT-I:VS
	0
	-1.9589
	NA
	-1.9589
	NA
	NA
	NA
	NA

	CBT-I+:CG
	1
	-3.7206
	-5.5726
	0.9905
	-6.5631
	-9.4363
	-3.6899
	<0.001

	CBT-I+:EDU
	0
	-3.4429
	NA
	-3.4429
	NA
	NA
	NA
	NA

	CBT-I+:GRT
	0
	-2.3323
	NA
	-2.3323
	NA
	NA
	NA
	NA

	CBT-I+:HIIT
	0
	-3.1326
	NA
	-3.1326
	NA
	NA
	NA
	NA

	CBT-I+:MBE
	0
	-3.2438
	NA
	-3.2438
	NA
	NA
	NA
	NA

	CBT-I+:MCI
	0
	-2.6782
	NA
	-2.6782
	NA
	NA
	NA
	NA

	CBT-I+:MIIT
	0
	-3.5461
	NA
	-3.5461
	NA
	NA
	NA
	NA

	CBT-I+:MIND
	0
	-3.1586
	NA
	-3.1586
	NA
	NA
	NA
	NA

	CBT-I+:MTT
	0
	-3.7060
	NA
	-3.7060
	NA
	NA
	NA
	NA

	CBT-I+:MUS
	0
	-2.5637
	NA
	-2.5637
	NA
	NA
	NA
	NA

	CBT-I+:REL
	0
	-2.5143
	NA
	-2.5143
	NA
	NA
	NA
	NA

	CBT-I+:SCT
	0
	-2.3863
	NA
	-2.3863
	NA
	NA
	NA
	NA

	CBT-I+:SRT
	0
	-2.6104
	NA
	-2.6104
	NA
	NA
	NA
	NA

	CBT-I+:STE
	0
	-2.1942
	NA
	-2.1942
	NA
	NA
	NA
	NA

	CBT-I+:TCHPE
	0
	-2.6603
	NA
	-2.6603
	NA
	NA
	NA
	NA

	CBT-I+:TS
	0
	-2.6508
	NA
	-2.6508
	NA
	NA
	NA
	NA

	CBT-I+:TT
	0
	-3.6826
	NA
	-3.6826
	NA
	NA
	NA
	NA

	CBT-I+:VS
	0
	-3.2569
	NA
	-3.2569
	NA
	NA
	NA
	NA

	EDU:CG
	1
	-0.2777
	-0.2777
	NA
	NA
	NA
	NA
	NA

	GRT:CG
	1
	-1.3882
	-1.3882
	NA
	NA
	NA
	NA
	NA

	HIIT:CG
	1
	-0.5879
	-0.5879
	NA
	NA
	NA
	NA
	NA

	MBE:CG
	5
	-0.4768
	-0.4768
	NA
	NA
	NA
	NA
	NA

	MCI:CG
	1
	-1.0424
	-1.0424
	NA
	NA
	NA
	NA
	NA

	MIIT:CG
	1
	-0.1745
	-0.1745
	NA
	NA
	NA
	NA
	NA

	MIND:CG
	2
	-0.5620
	-0.5620
	NA
	NA
	NA
	NA
	NA

	MTT:CG
	1
	-0.0146
	-0.0146
	NA
	NA
	NA
	NA
	NA

	MUS:CG
	4
	-1.1569
	-1.1569
	NA
	NA
	NA
	NA
	NA

	REL:CG
	2
	-1.2062
	-1.2062
	NA
	NA
	NA
	NA
	NA

	SCT:CG
	1
	-1.3342
	-1.3342
	NA
	NA
	NA
	NA
	NA

	SRT:CG
	1
	-1.1101
	-1.1101
	NA
	NA
	NA
	NA
	NA

	STE:CG
	1
	-1.5263
	-1.5263
	NA
	NA
	NA
	NA
	NA

	TCHPE:CG
	5
	-1.0603
	-1.0458
	-1.3631
	0.3172
	-2.1400
	2.7745
	0.8002

	TS:CG
	3
	-1.0698
	-1.0698
	NA
	NA
	NA
	NA
	NA

	TT:CG
	1
	-0.0379
	-0.0379
	NA
	NA
	NA
	NA
	NA

	VS:CG
	1
	-0.4636
	-0.4636
	NA
	NA
	NA
	NA
	NA

	EDU:GRT
	0
	1.1106
	NA
	1.1106
	NA
	NA
	NA
	NA

	EDU:HIIT
	0
	0.3103
	NA
	0.3103
	NA
	NA
	NA
	NA

	EDU:MBE
	0
	0.1991
	NA
	0.1991
	NA
	NA
	NA
	NA

	EDU:MCI
	0
	0.7647
	NA
	0.7647
	NA
	NA
	NA
	NA

	EDU:MIIT
	0
	-0.1032
	NA
	-0.1032
	NA
	NA
	NA
	NA

	EDU:MIND
	0
	0.2843
	NA
	0.2843
	NA
	NA
	NA
	NA

	EDU:MTT
	0
	-0.2631
	NA
	-0.2631
	NA
	NA
	NA
	NA

	EDU:MUS
	0
	0.8792
	NA
	0.8792
	NA
	NA
	NA
	NA

	EDU:REL
	0
	0.9286
	NA
	0.9286
	NA
	NA
	NA
	NA

	EDU:SCT
	0
	1.0566
	NA
	1.0566
	NA
	NA
	NA
	NA

	EDU:SRT
	0
	0.8325
	NA
	0.8325
	NA
	NA
	NA
	NA

	EDU:STE
	0
	1.2487
	NA
	1.2487
	NA
	NA
	NA
	NA

	EDU:TCHPE
	0
	0.7826
	NA
	0.7826
	NA
	NA
	NA
	NA

	EDU:TS
	0
	0.7921
	NA
	0.7921
	NA
	NA
	NA
	NA

	EDU:TT
	0
	-0.2397
	NA
	-0.2397
	NA
	NA
	NA
	NA

	EDU:VS
	0
	0.1860
	NA
	0.1860
	NA
	NA
	NA
	NA

	GRT:HIIT
	0
	-0.8003
	NA
	-0.8003
	NA
	NA
	NA
	NA

	GRT:MBE
	0
	-0.9115
	NA
	-0.9115
	NA
	NA
	NA
	NA

	GRT:MCI
	0
	-0.3459
	NA
	-0.3459
	NA
	NA
	NA
	NA

	GRT:MIIT
	0
	-1.2138
	NA
	-1.2138
	NA
	NA
	NA
	NA

	GRT:MIND
	0
	-0.8262
	NA
	-0.8262
	NA
	NA
	NA
	NA

	GRT:MTT
	0
	-1.3736
	NA
	-1.3736
	NA
	NA
	NA
	NA

	GRT:MUS
	0
	-0.2314
	NA
	-0.2314
	NA
	NA
	NA
	NA

	GRT:REL
	0
	-0.1820
	NA
	-0.1820
	NA
	NA
	NA
	NA

	GRT:SCT
	0
	-0.0540
	NA
	-0.0540
	NA
	NA
	NA
	NA

	GRT:SRT
	0
	-0.2781
	NA
	-0.2781
	NA
	NA
	NA
	NA

	GRT:STE
	0
	0.1381
	NA
	0.1381
	NA
	NA
	NA
	NA

	GRT:TCHPE
	0
	-0.3279
	NA
	-0.3279
	NA
	NA
	NA
	NA

	GRT:TS
	0
	-0.3185
	NA
	-0.3185
	NA
	NA
	NA
	NA

	GRT:TT
	0
	-1.3503
	NA
	-1.3503
	NA
	NA
	NA
	NA

	GRT:VS
	0
	-0.9246
	NA
	-0.9246
	NA
	NA
	NA
	NA

	HIIT:MBE
	0
	-0.1112
	NA
	-0.1112
	NA
	NA
	NA
	NA

	HIIT:MCI
	0
	0.4544
	NA
	0.4544
	NA
	NA
	NA
	NA

	HIIT:MIIT
	1
	-0.4135
	-0.4135
	NA
	NA
	NA
	NA
	NA

	HIIT:MIND
	0
	-0.0259
	NA
	-0.0259
	NA
	NA
	NA
	NA

	HIIT:MTT
	0
	-0.5734
	NA
	-0.5734
	NA
	NA
	NA
	NA

	HIIT:MUS
	0
	0.5689
	NA
	0.5689
	NA
	NA
	NA
	NA

	HIIT:REL
	0
	0.6183
	NA
	0.6183
	NA
	NA
	NA
	NA

	HIIT:SCT
	0
	0.7463
	NA
	0.7463
	NA
	NA
	NA
	NA

	HIIT:SRT
	0
	0.5222
	NA
	0.5222
	NA
	NA
	NA
	NA

	HIIT:STE
	0
	0.9384
	NA
	0.9384
	NA
	NA
	NA
	NA

	HIIT:TCHPE
	0
	0.4723
	NA
	0.4723
	NA
	NA
	NA
	NA

	HIIT:TS
	0
	0.4818
	NA
	0.4818
	NA
	NA
	NA
	NA

	HIIT:TT
	0
	-0.5500
	NA
	-0.5500
	NA
	NA
	NA
	NA

	HIIT:VS
	0
	-0.1243
	NA
	-0.1243
	NA
	NA
	NA
	NA

	MBE:MCI
	0
	0.5656
	NA
	0.5656
	NA
	NA
	NA
	NA

	MBE:MIIT
	0
	-0.3023
	NA
	-0.3023
	NA
	NA
	NA
	NA

	MBE:MIND
	0
	0.0852
	NA
	0.0852
	NA
	NA
	NA
	NA

	MBE:MTT
	0
	-0.4622
	NA
	-0.4622
	NA
	NA
	NA
	NA

	MBE:MUS
	0
	0.6801
	NA
	0.6801
	NA
	NA
	NA
	NA

	MBE:REL
	0
	0.7295
	NA
	0.7295
	NA
	NA
	NA
	NA

	MBE:SCT
	0
	0.8575
	NA
	0.8575
	NA
	NA
	NA
	NA

	MBE:SRT
	0
	0.6334
	NA
	0.6334
	NA
	NA
	NA
	NA

	MBE:STE
	0
	1.0496
	NA
	1.0496
	NA
	NA
	NA
	NA

	MBE:TCHPE
	0
	0.5835
	NA
	0.5835
	NA
	NA
	NA
	NA

	MBE:TS
	0
	0.5930
	NA
	0.5930
	NA
	NA
	NA
	NA

	MBE:TT
	0
	-0.4388
	NA
	-0.4388
	NA
	NA
	NA
	NA

	MBE:VS
	0
	-0.0131
	NA
	-0.0131
	NA
	NA
	NA
	NA

	MCI:MIIT
	0
	-0.8679
	NA
	-0.8679
	NA
	NA
	NA
	NA

	MCI:MIND
	0
	-0.4804
	NA
	-0.4804
	NA
	NA
	NA
	NA

	MCI:MTT
	0
	-1.0278
	NA
	-1.0278
	NA
	NA
	NA
	NA

	MCI:MUS
	0
	0.1145
	NA
	0.1145
	NA
	NA
	NA
	NA

	MCI:REL
	0
	0.1638
	NA
	0.1638
	NA
	NA
	NA
	NA

	MCI:SCT
	1
	0.2919
	0.2919
	NA
	NA
	NA
	NA
	NA

	MCI:SRT
	1
	0.0678
	0.0678
	NA
	NA
	NA
	NA
	NA

	MCI:STE
	0
	0.4840
	NA
	0.4840
	NA
	NA
	NA
	NA

	MCI:TCHPE
	0
	0.0179
	NA
	0.0179
	NA
	NA
	NA
	NA

	MCI:TS
	0
	0.0274
	NA
	0.0274
	NA
	NA
	NA
	NA

	MCI:TT
	0
	-1.0045
	NA
	-1.0045
	NA
	NA
	NA
	NA

	MCI:VS
	0
	-0.5787
	NA
	-0.5787
	NA
	NA
	NA
	NA

	MIIT:MIND
	0
	0.3875
	NA
	0.3875
	NA
	NA
	NA
	NA

	MIIT:MTT
	0
	-0.1599
	NA
	-0.1599
	NA
	NA
	NA
	NA

	MIIT:MUS
	0
	0.9824
	NA
	0.9824
	NA
	NA
	NA
	NA

	MIIT:REL
	0
	1.0317
	NA
	1.0317
	NA
	NA
	NA
	NA

	MIIT:SCT
	0
	1.1598
	NA
	1.1598
	NA
	NA
	NA
	NA

	MIIT:SRT
	0
	0.9356
	NA
	0.9356
	NA
	NA
	NA
	NA

	MIIT:STE
	0
	1.3519
	NA
	1.3519
	NA
	NA
	NA
	NA

	MIIT:TCHPE
	0
	0.8858
	NA
	0.8858
	NA
	NA
	NA
	NA

	MIIT:TS
	0
	0.8953
	NA
	0.8953
	NA
	NA
	NA
	NA

	MIIT:TT
	0
	-0.1366
	NA
	-0.1366
	NA
	NA
	NA
	NA

	MIIT:VS
	0
	0.2892
	NA
	0.2892
	NA
	NA
	NA
	NA

	MIND:MTT
	0
	-0.5474
	NA
	-0.5474
	NA
	NA
	NA
	NA

	MIND:MUS
	0
	0.5949
	NA
	0.5949
	NA
	NA
	NA
	NA

	MIND:REL
	0
	0.6442
	NA
	0.6442
	NA
	NA
	NA
	NA

	MIND:SCT
	0
	0.7722
	NA
	0.7722
	NA
	NA
	NA
	NA

	MIND:SRT
	0
	0.5481
	NA
	0.5481
	NA
	NA
	NA
	NA

	MIND:STE
	0
	0.9643
	NA
	0.9643
	NA
	NA
	NA
	NA

	MIND:TCHPE
	0
	0.4983
	NA
	0.4983
	NA
	NA
	NA
	NA

	MIND:TS
	0
	0.5077
	NA
	0.5077
	NA
	NA
	NA
	NA

	MIND:TT
	0
	-0.5241
	NA
	-0.5241
	NA
	NA
	NA
	NA

	MIND:VS
	0
	-0.0984
	NA
	-0.0984
	NA
	NA
	NA
	NA

	MTT:MUS
	0
	1.1423
	NA
	1.1423
	NA
	NA
	NA
	NA

	MTT:REL
	0
	1.1916
	NA
	1.1916
	NA
	NA
	NA
	NA

	MTT:SCT
	0
	1.3196
	NA
	1.3196
	NA
	NA
	NA
	NA

	MTT:SRT
	0
	1.0955
	NA
	1.0955
	NA
	NA
	NA
	NA

	MTT:STE
	0
	1.5118
	NA
	1.5118
	NA
	NA
	NA
	NA

	MTT:TCHPE
	0
	1.0457
	NA
	1.0457
	NA
	NA
	NA
	NA

	MTT:TS
	0
	1.0552
	NA
	1.0552
	NA
	NA
	NA
	NA

	MTT:TT
	1
	0.0233
	0.0233
	NA
	NA
	NA
	NA
	NA

	MTT:VS
	0
	0.4491
	NA
	0.4491
	NA
	NA
	NA
	NA

	MUS:REL
	0
	0.0494
	NA
	0.0494
	NA
	NA
	NA
	NA

	MUS:SCT
	0
	0.1774
	NA
	0.1774
	NA
	NA
	NA
	NA

	MUS:SRT
	0
	-0.0467
	NA
	-0.0467
	NA
	NA
	NA
	NA

	MUS:STE
	0
	0.3695
	NA
	0.3695
	NA
	NA
	NA
	NA

	MUS:TCHPE
	0
	-0.0966
	NA
	-0.0966
	NA
	NA
	NA
	NA

	MUS:TS
	0
	-0.0871
	NA
	-0.0871
	NA
	NA
	NA
	NA

	MUS:TT
	0
	-1.1189
	NA
	-1.1189
	NA
	NA
	NA
	NA

	MUS:VS
	0
	-0.6932
	NA
	-0.6932
	NA
	NA
	NA
	NA

	REL:SCT
	0
	0.1280
	NA
	0.1280
	NA
	NA
	NA
	NA

	REL:SRT
	0
	-0.0961
	NA
	-0.0961
	NA
	NA
	NA
	NA

	REL:STE
	0
	0.3201
	NA
	0.3201
	NA
	NA
	NA
	NA

	REL:TCHPE
	0
	-0.1459
	NA
	-0.1459
	NA
	NA
	NA
	NA

	REL:TS
	0
	-0.1365
	NA
	-0.1365
	NA
	NA
	NA
	NA

	REL:TT
	0
	-1.1683
	NA
	-1.1683
	NA
	NA
	NA
	NA

	REL:VS
	0
	-0.7426
	NA
	-0.7426
	NA
	NA
	NA
	NA

	SCT:SRT
	1
	-0.2241
	-0.2241
	NA
	NA
	NA
	NA
	NA

	SCT:STE
	0
	0.1921
	NA
	0.1921
	NA
	NA
	NA
	NA

	SCT:TCHPE
	0
	-0.2740
	NA
	-0.2740
	NA
	NA
	NA
	NA

	SCT:TS
	0
	-0.2645
	NA
	-0.2645
	NA
	NA
	NA
	NA

	SCT:TT
	0
	-1.2963
	NA
	-1.2963
	NA
	NA
	NA
	NA

	SCT:VS
	0
	-0.8706
	NA
	-0.8706
	NA
	NA
	NA
	NA

	SRT:STE
	0
	0.4162
	NA
	0.4162
	NA
	NA
	NA
	NA

	SRT:TCHPE
	0
	-0.0498
	NA
	-0.0498
	NA
	NA
	NA
	NA

	SRT:TS
	0
	-0.0404
	NA
	-0.0404
	NA
	NA
	NA
	NA

	SRT:TT
	0
	-1.0722
	NA
	-1.0722
	NA
	NA
	NA
	NA

	SRT:VS
	0
	-0.6465
	NA
	-0.6465
	NA
	NA
	NA
	NA

	STE:TCHPE
	0
	-0.4661
	NA
	-0.4661
	NA
	NA
	NA
	NA

	STE:TS
	0
	-0.4566
	NA
	-0.4566
	NA
	NA
	NA
	NA

	STE:TT
	0
	-1.4884
	NA
	-1.4884
	NA
	NA
	NA
	NA

	STE:VS
	0
	-1.0627
	NA
	-1.0627
	NA
	NA
	NA
	NA

	TCHPE:TS
	0
	0.0095
	NA
	0.0095
	NA
	NA
	NA
	NA

	TCHPE:TT
	0
	-1.0224
	NA
	-1.0224
	NA
	NA
	NA
	NA

	TCHPE:VS
	0
	-0.5966
	NA
	-0.5966
	NA
	NA
	NA
	NA

	TS:TT
	0
	-1.0318
	NA
	-1.0318
	NA
	NA
	NA
	NA

	TS:VS
	0
	-0.6061
	NA
	-0.6061
	NA
	NA
	NA
	NA

	TT:VS
	0
	0.4257
	NA
	0.4257
	NA
	NA
	NA
	NA


Notes: Comparison: Intervention comparison; No.Studies: Number of studies providing direct evidence; NMA: Estimated treatment effect (SMD) in network meta-analysis; Direct: Estimated treatment effect (SMD) derived from direct evidence; Indirect: Estimated treatment effect (SMD) derived from indirect evidence; Difference: Difference between direct and indirect treatment estimates; Diff_95CI_lower: The lower limit of the 95% confidence interval for the difference between the direct and indirect treatment effect estimates; Diff_95CI_upper: The upper limit of the 95% confidence interval for the difference between the direct and indirect treatment effect estimates; P-Value: p-value of test for disagreement (direct versus indirect); NA: Not Available.
Table S6 – Results of the Begg Test
	
P-score correlation test of funnel plot asymmetry

Test result: z = -1.38, p-value = 0.1661
Bias estimate: -151.0000 (SE = 109.0459)





Fig. S1 – League Table
[image: league_Sheet1]

Notes: The lower left triangle displays network meta-analysis results (combining mixed and indirect comparisons), while the upper right triangle presents pairwise meta-analysis findings (direct comparisons). In pairwise analyses, results with moderate-to-substantial heterogeneity (I²≥50%) are emphasized in bold, with deeper background shading indicating statistical significance (p< 0.05). AE: Aerobic Exercise; AT: Aromatherapy; CBT-I: Cognitive Behavioral Therapy for Insomnia; CBT-I+: Cognitive Behavior Therapy for Insomnia Plus Positive Mood Strategies; CG: control group; EDU: Education; GRT: Group Reminiscence Therapy; HIIT: High-intensity Interval Suspension Training; MBE: Mind-body Exercise; MCI: Multicomponent Intervention (composed of Stimulus Control Therapy and Sleep Restriction Therapy); MIIT: Moderate-intensity Interval Suspension Training; MIND: Mindfulness; MTT: Mimic Therapeutic Touch; MUS: Music; REL: Relaxation; SCT: Stimulus Control Therapy; SRT: Sleep Restriction Therapy; STE: Strength Training Exercise; TCHPE: Traditional Chinese Health-Promotion Exercise; TS: Tactile Stimulation; TT: Therapeutic Touch; VS: Visual Stimulation; 

Fig. S2 – Cumulative Probability Plot (P-score gram and P-score line plot)
[image: rankgram]
Notes: The horizontal axis represents the P-scores, and the vertical axis represents the probability that the treatment measure will fall under that P-scoreing, expressed as a value between 0 and 1. CBT-I: Cognitive Behavioral Therapy for Insomnia; CBT-I+: Cognitive Behavior Therapy for Insomnia Plus Positive Mood Strategies; TE: Strength Training Exercise; GRT: Group Reminiscence Therapy; SCT: Stimulus Control Therapy; REL: Relaxation; MUS: Music; TS: Tactile Stimulation; SRT: Sleep Restriction Therapy; TCHPE: Traditional Chinese Health-Promotion Exercise; MCI: Multicomponent Intervention (composed of Stimulus Control Therapy and Sleep Restriction Therapy); AT: Aromatherapy; HIIT: High-intensity Interval Suspension Training; MIND: Mindfulness; AE: Aerobic Exercise; VS: Visual Stimulation; MBE: Mind-body Exercise; EDU: Education; MIIT: Moderate-intensity Interval Suspension Training; TT: Therapeutic Touch; MTT: Mimic Therapeutic Touch; CG: Control Group
[image: rankline]
Notes: AE: Aerobic Exercise (P-score=0.35); AT: Aromatherapy (P-score=0.55); CBT-I: Cognitive Behavioral Therapy for Insomnia (P-score=0.92); CBT-I+: Cognitive Behavior Therapy for Insomnia Plus Positive Mood Strategies (P-score=0.99); CG: control group (P-score=0.11); EDU: Education (P-score=0.26); GRT: Group Reminiscence Therapy (P-score=0.71); HIIT: High-intensity Interval Suspension Training (P-score=0.38); MBE: Mind-body Exercise (P-score=0.31); MCI: Multicomponent Intervention (composed of Stimulus Control Therapy and Sleep Restriction Therapy) (P-score=0.59); MIIT: Moderate-intensity Interval Suspension Training (P-score=0.22); MIND: Mindfulness (P-score=0.35); MTT: Mimic Therapeutic Touch (P-score=0.19); MUS: Music (P-score=0.64); REL: Relaxation (P-score=0.65); SCT: Stimulus Control Therapy (P-score=0.68); SRT: Sleep Restriction Therapy (P-score=0.61); STE: Strength Training Exercise (P-score=0.76); TCHPE: Traditional Chinese Health-Promotion Exercise (P-score=0.61); TS: Tactile Stimulation (P-score=0.60); TT: Therapeutic Touch (P-score=0.20); VS: Visual Stimulation (P-score=0.32);
Fig. S3 – Trace and Density Plots
[image: p_00]
 [image: p_01][image: p_02][image: p_03][image: p_04][image: p_05]
Notes: A: Aerobic Exercise; B	: CBT-I; C: CBT-I+; D: Control group; E: Education; F: Group Reminiscence Therapy; G: High-intensity Interval Suspension Training; H: MCI; I: Mimic Therapeutic Touch; J: Mind-body Exercise; K: Mindfulness; L: Moderate-intensity Interval Suspension Training; M: Music; N: Relaxation; O: SCT; P: SRT; Q: Strength Training Exercise; R:Tactile Stimulation; S: Traditional Chinese Health-Promotion Exercise; T: Visual Stimulation; U: AT
[bookmark: _GoBack]
Fig. S4 – Comparison-Adjusted Funnel Plot
[image: adjfunnel]

Fig. S5 – Sensitivity Analysis

A leave-one-out sensitivity analysis was conducted to evaluate the robustness of the network meta-analysis results (Figure S5). As shown in the τ² and I² leave-one-out plots, the overall between-study heterogeneity remained stable when individual studies were sequentially excluded. Two studies were identified as potential influence cases, as Table S6-1 shows, as their removal resulted in a noticeable reduction in heterogeneity (τ² = 0.118; I² = 67.1 %, 95% CI = 46.8, 79.6) compared with the main model (τ² = 0.257; I² = 81.1 %, 95% CI = 71.7, 87.4). However, the changes in heterogeneity did not substantially alter the overall treatment ranking or the pooled effect estimates. Therefore, although these studies were recognized as outliers, they were retained in the final analysis because their exclusion did not meaningfully affect the robustness or direction of the results. This indicates that the conclusions of the network meta-analysis are generally stable and not driven by any single study.


Figure S5-1. Leave-one-out sensitivity analysis of heterogeneity
[image: ]
Notes: Panel A shows the corresponding I² values with 95 % confidence intervals from each leave-one-out iteration. The red dashed line denotes the overall I² from the main analysis. Consistent τ² and I² patterns across studies suggest that no single trial exerted an undue influence on the overall heterogeneity, supporting the robustness of the network meta-analysis results. Panel B illustrates the influence of each individual study on the estimated between-study variance (τ²). Each point represents the τ² value obtained after omitting one study, and the red dashed line indicates the τ² estimate from the full model, reflecting the stability of the network heterogeneity.

Table S5-2. Sensitivity Analysis of Heterogeneity
	Analysis
	τ2
	I2（%）
	Lower 95%CI
	Upper 95%CI
	H2

	Main Analysis1
	0.257
	81.1
	71.7
	87.4
	1.008

	Influence Cases Removed2
	0.118
	67.1
	46.8
	79.6
	1.007


Notes: 1All cases were included in this network meta-analysis. 2Removed as outliers: Alessi c, Sadler P.
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