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Supplementary Appendix 1: PRIOR checklist.

Section # Item Location
Topic reported
TITLE

Title | 1 | Identify the report as an overview of reviews. Page 1
ABSTRACT

Abstract 2 Provide a comprehensive and accurate summary of the purpose, methods, and results of the Page 3

overview of reviews.

INTRODUCTION

Rationale 3 Describe the rationale for conducting the overview of reviews in the context of existing Page 5
knowledge.

Objectives 4 Provide an explicit statement of the objective(s) or question(s) addressed by the overview of Page 6
reviews.

METHODS

Eligibility criteria | 5a | Specify the inclusion and exclusion criteria for the overview of reviews. If supplemental primary  [Page 7
studies were included, this should be stated, with a rationale.

5b | Specify the definition of ‘systematic review’ as used in the inclusion criteria for the overview of  [Page7

reviews.
Information 6 Specify all databases, registers, websites, organizations, reference lists, and other sources searched [Page7
sources or consulted to identify systematic reviews and supplemental primary studies (if included).

Specify the date when each source was last searched or consulted.
Search strategy 7 Present the full search strategies for all databases, registers and websites, such that they could be  [Page 7;

reproduced. Describe any search filters and limits applied. Appendix 2

Selection process | 8a | Describe the methods used to decide whether a systematic review or supplemental primary study  [Page 7-8
(if included) met the inclusion criteria of the overview of reviews.

8b | Describe how overlap in the populations, interventions, comparators, and/or outcomes of Page 7-8
systematic reviews was identified and managed during study selection.
Data collection 9a | Describe the methods used to collect data from reports. Page 8
process 9%b If applicable, describe the methods used to identify and manage primary study overlap at the level [Page8

of the comparison and outcome during data collection. For each outcome, specify the method used
to illustrate and/or quantify the degree of primary study overlap across systematic reviews.

9c | If applicable, specify the methods used to manage discrepant data across systematic reviews NA
during data collection.
Data items 10 | List and define all variables and outcomes for which data were sought. Describe any assumptions |Page 8;
made and/or measures taken to identify and clarify missing or unclear information. Appendix 3
Risk of bias 11a | Describe the methods used to assess risk of bias or methodological quality of the included Page 8-9
assessment systematic reviews.

11b | Describe the methods used to collect data on (from the systematic reviews) and/or assess the risk  [Page 8-9
of bias of the primary studies included in the systematic reviews. Provide a justification for
instances where flawed, incomplete, or missing assessments are identified but not re-assessed.

11c | Describe the methods used to assess the risk of bias of supplemental primary studies (if included). |NA
Synthesis 12a | Describe the methods used to summarize or synthesize results and provide a rationale for the Page 8-9
methods choice(s).

12b | Describe any methods used to explore possible causes of heterogeneity among results. Page 8-9

12c | Describe any sensitivity analyses conducted to assess the robustness of the synthesized results. Page 8-9
Reporting bias 13 | Describe the methods used to collect data on (from the systematic reviews) and/or assess the risk  [Page 8-9
assessment of bias due to missing results in a summary or synthesis (arising from reporting biases at the levels

of the systematic reviews, primary studies, and supplemental primary studies, if included).

Certainty 14 | Describe the methods used to collect data on (from the systematic reviews) and/or assess certainty [Page 8-9
assessment (or confidence) in the body of evidence for an outcome.
RESULTS
Systematic review | 15a | Describe the results of the search and selection process, including the number of records screened, [Page 9
and supplemental assessed for eligibility, and included in the overview of reviews, ideally with a flow diagram.
primary study 15b | Provide a list of studies that might appear to meet the inclusion criteria, but were excluded, with ~ [NA
selection the main reason for exclusion.
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Section # Item Location
Topic reported
Characteristicsof | 16 | Cite each included systematic review and supplemental primary study (if included) and present its [Page 9-18
systematic characteristics.
reviews and
supplemental
primary studies
Primary study 17 | Describe the extent of primary study overlap across the included systematic reviews. NA
overlap
Risk of bias in 18a | Present assessments of risk of bias or methodological quality for each included systematic review. (Appendix 7
systematic 18b | Present assessments (collected from systematic reviews or assessed anew) of the risk of bias of Appendix 7
reviews, primary the primary studies included in the systematic reviews.
studies, and 18c | Present assessments of the risk of bias of supplemental primary studies (if included). Appendix 7
supplemental
primary studies
Summary or 19a | For all outcomes, summarize the evidence from the systematic reviews and supplemental primary |Page 9-18
synthesis of studies (if included). If meta-analyses were done, present for each the summary estimate and its
results precision and measures of statistical heterogeneity. If comparing groups, describe the direction of
the effect.
19b | If meta-analyses were done, present results of all investigations of possible causes of NA
heterogeneity.
19c | If meta-analyses were done, present results of all sensitivity analyses conducted to assess the NA
robustness of synthesized results.
Reporting biases 20 | Present assessments (collected from systematic reviews and/or assessed anew) of the risk of bias  [NA
due to missing primary studies, analyses, or results in a summary or synthesis (arising from
reporting biases at the levels of the systematic reviews, primary studies, and supplemental primary
studies, if included) for each summary or synthesis assessed.
Certainty of 21 | Present assessments (collected or assessed anew) of certainty (or confidence) in the body of NA
evidence evidence for each outcome.
DISCUSSION
Discussion 22a | Summarize the main findings, including any discrepancies in findings across the included Page 18-19
systematic reviews and supplemental primary studies (if included).
22b | Provide a general interpretation of the results in the context of other evidence. Page 19-24
22c | Discuss any limitations of the evidence from systematic reviews, their primary studies, and Page 23-25
supplemental primary studies (if included) included in the overview of reviews. Discuss any
limitations of the overview of reviews methods used.
22d | Discuss implications for practice, policy, and future research (both systematic reviews and Page 25
primary research). Consider the relevance of the findings to the end users of the overview of
reviews, e.g., healthcare providers, policymakers, patients, among others.
OTHER INFORMATION
Registration and 23a | Provide registration information for the overview of reviews, including register name and Page 6
protocol registration number, or state that the overview of reviews was not registered.
23b | Indicate where the overview of reviews protocol can be accessed, or state that a protocol was not ~ [Page 6
prepared.
23c | Describe and explain any amendments to information provided at registration or in the protocol. ~ [Page 7-8
Indicate the stage of the overview of reviews at which amendments were made.
Support 24 | Describe sources of financial or non-financial support for the overview of reviews, and the role of [Page 26
the funders or sponsors in the overview of reviews.
Competing 25 | Declare any competing interests of the overview of reviews' authors. Page 26
interests
Author 26a | Provide contact information for the corresponding author. Page 2
information 26b | Describe the contributions of individual authors and identify the guarantor of the overview of Page 26
reviews.
Availability of 27 | Report which of the following are available, where they can be found, and under which conditions [NA
data and other they may be accessed: template data collection forms; data collected from included systematic
materials reviews and supplemental primary studies; analytic code; any other materials used in the overview
of reviews.
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Supplementary Appendix 2: Systematic search strategy.

1/22/24, 5:58 PM Ovid: Abstract Reference

3 Ovid’ Support & Training Feedback Brad Currier s Close

Database(s): Ovid Emcare 1995 to 2024 Week 02

Search Strategy:
# | Searches Results
1 | resistance training/ or weight training/ 10422
2 | weight lifting/ 1689
3 | muscle isometric contraction/ 5028
4 | isomelric exercise/ 1459
5 | ({weight* or isometric or strength or resistance) adj3 (train* or lift* or exercise*)).ti,ab, kf kw. 27449
6 | external resistance.ti,ab,kf kw. 143
7 | (isometric* adj2 contract™).ti,ab,kf kw. 3702
8 | (isometric* adj1 response).ti,ab, kf kw. 4
9 |or/1-8 35282
10 | muscle strength/ 24368
11 | hand strength/ or grip strength/ or pinch strength/ 9600
12 ((muscle* or muscular) adj3 (function* or strength* or hypertroph* or mass or power or size or biops* or endurance or force or velocit* or thick* or 56273

ultrasound* or CT or MRI or tomography imag*)).ti,ab, kf kw.
13 | (hand strength or pinch strength or grip strength).ti,ab,kw,kf. 9481
14 | hypertrophy/ 5473
15 | creatinine/ 28144
16 | creatinine.ti,ab,kf kw. 31026
17 | krebiozen,ti ab, kw,kf, 0
18 | X ray/ 20436
19 | dual energy x ray absorptiometry/ 12003
20 | (DXA or DEXA or x-ray* or xray*).ti,ab, kf kw. 77016
21 | (bio-electric® imped?nce or bioelectric* imped?nce or BIA).ti,ab, kf kw. 5332
22 | BODY COMPOSITION/ and impedance/ 1496
23 | or/10-22 205530
24 | exp Meta Analysis/ 60433
25 | meta analy*.mp. 149309
26 | metaanaly™.mp. 3134
27 | "meta analysis (topic)"/ 10559
28 | "systematic review"/ 125807
29 | (systematic adj (review*1 or overview*1)),mp, 209060
30 | umbrella review.mp. 949
31 | or/24-30 265526
32| 9and 23 and 31 949
33 | limit 32 to english language 910
1 Comparison of the effects of high and low-moderate load lower limb resistance training on muscle strength and exercise capacity in

individuals with COPD: A systematic review and meta=analysis.
Topcuoglu C., Saglam M., Yagli N.V.

Heart and Lung. 64 (pp 107-116), 2024. Date of Publication: 01 Mar 2024,
[Review]

AN: 2029217451

Dol
https://dx-doi-org.libaccess.lib.mcmaster,ca/10,1016/.hrtlng.2023,12,003
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Supplementary Appendix 3: List of data items sought.

General Information

e Title of review

e Year of publication

e Name of lead author

e Name and email address of corresponding author

Characteristics of Included Reviews

e Type of evidence synthesis (e.g., systematic review, meta-analysis, network meta-analysis)
e  Was the protocol/review registered (yes/no)

e Protocol/review registration identifier

e Resistance training program variable investigated

o Eligibility criteria (population, intervention, comparator(s), outcome(s), study design)

e Number of databases searched

e Name of each database searched

e Date of last search

o  Was the full search strategy provided for at least one database?

Results
For every relevant outcome reported in a review, the following data was sought:

e Was the outcome evaluated with meta-analysis?

o Total number of studies included in synthesis

o Total number of participants included in synthesis

e Summary data (minimum, maximum, and/or average) of resistance training program details (duration, intensity, frequency,
sets, etc.) for all studies included in synthesis

o Synthesized outcome with error range, significance, and heterogeneity statistic (e.g., standardized mean difference, 95%
confidence interval, P value, 1? statistic)
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Supplementary Appendix 4: A Measurement Tool to Assess Systematic Reviews (AMSTAR) checklist.

1. Was an 'a priori' design provided?
The research question and inclusion criteria should be established before the conduct of the
review.

Note: Need to refer to a protocol, ethics approval, or pre-determined/a priori published research
objectives to score a “yes.”

Note 2: If a study has an a priori design and thus would receive the answer ‘ves’, and appears
not to have followed this design, it would be scorved a “can't answer” or even “no”.

Yes

No

Can’t answer
Not applicable

2. Was there duplicate study selection and data extraction?

There should be at least two independent data extractors and a consensus procedure for
disagreements should be in place.

Note: 2 people do study selection, 2 people do data extraction, consensus process or one person
checks the other s work.

Yes

No

Can’t answer
Not applicable

3. Was a comprehensive literature search performed?

At least two electronic sources should be searched. The report must include years and databases
used (e.g., Central, EMBASE, and MEDLINE). Key words and/or MESH terms must be stated
and where feasible the search strategy should be provided. All searches should be supplemented
by consulting current contents, reviews, textbooks, specialized registers, or experts in the
particular field, and by reviewing the references in the studies found.

Note: If at least 2 electronic sources + one supplementary source is used, select “yes” (Cochrane
register and CENTRAL count as 2 separate sources; a grey literature search counts as
supplementary).

Note 2: The elements stated in Question 3 are examples of the items that should be reported in
the paper. All these elements do not need to be present to receive a “yes”, or vice versa, the
absence of one of these elements is not enough to receive a “no”. If the databases and methods
used to perform the search are reported and are appropriate, then it would receive a “yes”.
However, when critically appraising a systematic review, it would be good to mention the items
that were not addressed.

Yes

No

Can’t answer
Not applicable

4. Was the status of publication (i.e. grey literature) used as an inclusion criterion?

The authors should state that they searched for reports regardless of their publication type. The
authors should state whether or not they excluded any reports (from the systematic review), based
on their publication status, language etc.

Note: If review indicates that there was a search for “grey literature” or ‘“unpublished
literature,” indicate “yes.” SIGLE database, dissertations, conference proceedings, and trial
registries are all considered grey for this purpose. If searching a source that contains both grey
and non-grey, must specify that they were searching for grey/unpublished lit.

Note 2: What is meant with the question is: 'Was grey or unpublished literature included in the
search?’ The aim of this question is to increase the value of grey and unpublished literature. The
paper would receive a “yes” if there was a search for grey literature (or other) and reported
those that were excluded. If a search for grey literature is not considered necessary for a specific
topic, answer “not applicable”.

Yes

No

Can’t answer
Not applicable

5. Was a list of studies (included and excluded) provided?
A list of included and excluded studies should be provided.

Note: Acceptable if the excluded studies are referenced. If there is an electronic link to the list
but the link is dead, select “no.”

Yes

No

Can’t answer
Not applicable

6. Were the characteristics of the included studies provided?

In an aggregated form such as a table, data from the original studies should be provided on the
participants, interventions and outcomes. The ranges of characteristics in all the studies analyzed
e.g., age, race, sex, relevant socioeconomic data, disease status, duration, severity, or other
diseases should be reported.

Note: Acceptable if not in table format as long as they are described as above.

Yes

No

Can’t answer
Not applicable
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7. Was the scientific quality of the included studies assessed and documented?

'A priori' methods of assessment should be provided (e.g., for effectiveness studies if the author(s)
chose to include only randomized, double-blind, placebo controlled studies, or allocation
concealment as inclusion criteria); for other types of studies alternative items will be relevant.

Note: Can include use of a quality scoring tool or checklist, e.g., Jadad scale, risk of bias,
sensitivity analysis, etc., or a description of quality items, with some kind of result for EACH
study (“low” or “high” is fine, as long as it is clear which studies scored “low” and which scored
“high”; a summary score/range for all studies is not acceptable).

Note 2: The word “and” is imperative, i.e. if a study provides the procedure for quality appraisal,
but not the results of this appraisal, it would receive a “no”. Because authors are supposed to
report results on all findings this includes the quality appraisal of the studies.

Yes

No

Can’t answer
Not applicable

8. Was the scientific quality of the included studies used appropriately in formulating
conclusions?

The results of the methodological rigor and scientific quality should be considered in the analysis
and the conclusions of the review, and explicitly stated in formulating recommendations.

Note: Might say something such as “the results should be interpreted with caution due to poor
quality of included studies.” Cannot score “yes” for this question if scored “no” for question 7.

Yes

No

Can’t answer
Not applicable

9. Were the methods used to combine the findings of studies appropriate?

For the pooled results, a test should be done to ensure the studies were combinable, to assess their
homogeneity (i.e., Chi-squared test for homogeneity, 12). If heterogeneity exists a random effects
model should be used and/or the clinical appropriateness of combining should be taken into
consideration (i.e., is it sensible to combine?).

Note: Indicate “yes” if they mention or describe heterogeneity, i.e., if they explain that they
cannot pool because of heterogeneity/variability between interventions.

Note 2: This question mainly applies to the traditional statistical methods, as used for example
by the Cochrane Collaboration.

Note 3: If a study uses correct statistical methods, although combining the findings was not
appropriate in the first place, the item would receive a “no”.

Yes

No

Can’t answer
Not applicable

10. Was the likelihood of publication bias assessed?

An assessment of publication bias should include a combination of graphical aids (e.g., funnel
plot, other available tests) and/or statistical tests (e.g., Egger regression test).

Note: If no test values or funnel plot included, score “no”. Score “yes” if mentions that
publication bias could not be assessed because there were fewer than 10 included studies.

Note 2: If a study just states ‘No publication bias was suspected’, it is not enough to receive a
“ves”. Authors need to state how they assessed it and include graphical aids or statistical tests
like the Egger test and funnel plots. An additional method to assess publication bias is by
consulting trial registers.

Yes

No

Can’t answer
Not applicable

11. Was the conflict of interest included?

Potential sources of support should be clearly acknowledged in both the systematic review and
the included studies. Note: To get a “yes,” must indicate source of funding or support for the
systematic review AND for each of the included studies.

Yes

No

Can’t answer
Not applicable
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Supplementary Appendix 5: Standardized effectiveness statements definitions.

Summary statement

Translation

Sufficient evidence

Evidence to make a decision about the effect of the intervention(s) in relation to a
specific outcome(s). This includes evidence of an effect in terms of (i) benefit or
(i1) harm. Statistically significant results are considered to represent sufficient
evidence on which to base decisions, but a judgement of sufficient evidence is also
made based on the number of studies/participants included in the analysis for a
particular outcome. A rating of sufficient evidence is often based on meta-analysis
producing a statistically significant pooled result that is based on a large number
of included studies/participants. This judgement may also be made based on the
number of studies and/or study participants showing a statistically significant
result - for example a result where 12 studies of a total of 14 for a specific outcome
showed a statistically significant effect of an intervention would be considered to
represent sufficient evidence.

Some evidence

Less conclusive evidence to make a decision about the effects of a particular
intervention(s) in relation to a specific outcome(s). In this case, the result is
qualified according to the findings of the review - for example, 'some evidence (5
studies of 9) reported a positive effect of ....." (This would be based on a more
equivocal set of results than those obtained for 'sufficient evidence' above. For
example, while 12/14 statistically significant studies would be classed as
'sufficient evidence', 5/9 statistically significant studies is more equivocal and
would be classed as 'some evidence.") This may also be based on a statistically
significant result obtained in a small number of studies; a statistically significant
result obtained from studies with a small number of participants; or a statistically
significant result obtained from studies of low quality.

Insufficient evidence

Not enough evidence to support decisions about the effects of the intervention(s)
on the basis of the included studies. This should be interpreted as no evidence of
effect!, rather than 'evidence of no effect'. Statistically non-significant results are
considered to represent insufficient evidence. Where the number of studies is
small, and/or the number of participants included in the studies is small,
insufficient evidence might reflect underpowering of the included studies to be
able to detect an effect of the intervention. Where the number of studies is large,
and/or the number of participants included in these studies is large, 'insufficient
evidence' may reflect underlying ineffectiveness of the intervention to affect the
outcomes being examined. In such cases the intervention may additionally be
described as 'generally ineffective' in order to separate such results from those
cases where insufficient evidence is used to describe results but this is based on a
small number of studies and/or participants (where non-significant results may
reflect underpowering of studies rather than ineffectiveness).

Insufficient evidence
to determine

Not enough evidence to be able to determine whether an intervention is effective
or not on the basis of the included studies. This statement is about reporting gaps
in the evidence (ie where there are too few studies to be able to determine effects),
rather than the situation of the summary statement above, which is about
ineffectiveness (eg several studies reporting a statistically non-significant result).
It is likely to arise when the numbers of included studies is very small.
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Supplementary Appendix 6: Method to rate quality of evidence (QoE).

Initial Quality of Body of Evidence AMSTAR
High (4) if systematic review & meta- -1 if review of moderate quality (AMSTAR:
analysis 4-7)

Moderate (3) if systematic review (no meta- | -2 if review of low quality (AMSTAR: 0-3)
analysis)

Outcomes:

QoE =1 (very low)
QoE =2 (low)

QoE = 3 (moderate)
QoE =4 (high)
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Supplementary Appendix 7: AMSTAR results for included reviews.
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Abbema 2015

Alcaraz-lbanez 2017

Almeida 2020

Amiri 2021

Andrews 2019

Androulakis-Korakakis 2020

Arnold 2014

Asikainen 2004

Bagenhammar 2007

Balachandran 2022

Bandeira-Guimardes 2023

Baena-Marin 2022

Bandeira de Mello 2019

Baz-Valle 2022

Beaudart 2017

Beckwée 2019

Behm 2015

Beijersbergen 2013

Bernardez-Vazquez 2022

Berryman 2017
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Blazevich 2020

Borde 2015

Cadore 2013

Carvalho 2021
Chaabene 2021

Centner 2019

Chen 2023

Chen 2021
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Colado 2020

Csapo 2016

Currier and Mcleod 2023
Cuthbert 2021

da Rosa Orssatto 2019
Davies 2021

Davies 2017

Davies 2016

de Oliveira 2017

de Queiroz Miranda 2019
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Jukic 2021
Kamiya 2023
Kassiano 2022
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Krieger 2010
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Moreira 2019
Morris 2022
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Munoz-Martinez 2017
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Nunes 2021
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Supplementary Appendix 8: Conflict of interest declaration for included reviews.

Reference

Conflicts/competing interests statement

Abbema 2015

The authors declare that they have no competing interests.

Alcaraz-lbafiez
2017

No potential conflict of interest was reported by the authors.

Almeida 2020 The authors declare that they have no conflict of interest.
Amiri 2021 The authors declare that they have no conflict of interest.
Andrews 2019 No financial disclosures or conflicts of interest were reported by the authors of this paper.

Research reported in this article was facilitated by the Department of Physical Education and Sport Sciences of the
University of Limerick.

Androulakis-Kora
kakis 2020

Patroklos Androulakis-Korakakis, James P. Fisher and James Steele declare that they have no conflicts of interest
relevant to the content of this review.

Arnold 2014

None.

Asikainen 2004

The authors received no extra funding for preparation of this review and have no conflicts of interests relevant to the
contents of this review.

Baena-Marin 2022

D.A.B. has conducted academic-sponsored research on resistance training, and has received honoraria for selling linear
position transducers and speaking about exercise sciences at international conferences/private courses. R.B.K. has
conducted industry sponsored studies at the universities he has been affiliated with and occasionally serves as a
scientific and legal consultant related to exercise and nutrition intervention studies. The other authors declare no
conflicts of interest. All authors are responsible for the content of this article.

Bagenhammar NA

2007

Balachandran Dr Schoenfeld reported receiving consultant fees from Tonal Corporation outside the submitted work. No other
2022 disclosures were reported.

Bandeira-Guimara
es 2023

"The authors thank the National Council for Scientific and Technological Development (CNPq, Brazil), Coordination
for the Improvement of Higher Education Personnel (CAPES, Brazil) and Foundation for Research Support of the State
of Rio Grande do Sul (FAPERGS) for their support.”

Bandeira de Mello
2019

The authors declare that they have no conflicts of interest.

Baz-Valle 2022

NR

Beaudart 2017

N Binkley received research support from Amgen, GE Healthcare, and Lilly, Merck and consultant/advisory board fees
from Amgen, Astellas, Lilly, Merck, Nestle, and Radius. J-Y Reginster received consulting fees or paid advisory boards
from Servier, Novartis, Negma, Lilly, Wyeth, Amgen, GlaxoSmithKline, Roche, Merckle, Nycomed-Takeda, NPS,
IBSA-Genevrier, Theramex, UCB, Asahi Kasei, Endocyte, and Radius Health; lecture fees from Merck Sharp and
Dohme, Lilly, Rottapharm, IBSA, Genevrier, Novartis, Servier, Roche, GlaxoSmithKline, Merckle, Teijin, Teva, Analis,
Theramex, Nycomed, NovoNordisk, Ebewee Pharma, Zodiac, Danone, Will Pharma, Amgen, and PharmEvo; and grant
support from Bristol Myers Squibb, Merck Sharp & Dohme, Rottapharm, Teva, Roche, Amgen, Lilly, Novartis,
GlaxoSmithKline, Servier, Pfizer, Theramex, Danone, Organon, Therabel, Boehringer, Chiltern, and Galapagos. ML
Brandi is a consultant and grant recipient from Alexion, Abiogen, Amgen, Bruno Farmaceutici, Eli Lilly, MSD, NPS,
Shire, SPA, and Servier. C Beaudart, A Dawson, S Shaw, N Harvey, JA Kanis, R Chapurlat, D Chan, O Bruyeére, R
Rizzoli, C Cooper, EM Dennison, G Adib, T Chevalley, P Clark, B Dawson-Hughes, A ElI Maghraoui, K Engelke, R
Fielding, J Foldes, G Guglielmi, JM Kaufman, B Larijani, W Lems, L van Loon, G Lyritis, S Maggi, L Masi, E
McCloskey, OD Messina, A Papaioannou, P Szulc, and N Veronese have nothing to declare.

Beckwée 2019

No sources of funding were used to assist in the preparation of this article. The authors declare that they have no
conflicts of interest relevant to the content of this review

Behm 2015

This work was supported by a grant from the German Research Foundation (no. MU 3327/2-1). David G. Behm,
Thomas Muehlbauer, Armin Kibele and Urs Granacher declare that they have no conflicts of interest.

Beijersbergen
2013

None declared.

Bernardez-
Véazquez 2022

The authors declare that the research was conducted in the absence of any commercial or financial relationships that
could be construed as a potential conflict of interest.

Berryman 2017

NR

Blazevich 2020

Anthony Blazevich, Cody Wilson, Pedro Alcaraz, and Jacobo Rubio-Arias declare no conflicts of interest relevant to the
content of this article.

Borde 2015 This work was supported by a grant from the German Research Foundation (MU 3327/2-1). Ron Borde, Tibor
Hortobagyi, and Urs Granacher declare that they have no conflicts of interest.
Cadore 2013 The authors are indebted to the Spanish Department of Health and Institute Carlos I11 of the Government of Spain

[Spanish Net on Aging and frailty; (RETICEF)] and the Department of Health of the Government of Navarre and
Economy and Competitiveness Department of the Government of Spain for financing this research, with grants

American College of Sports Medicine: Resistance Training Prescription




numbered RD06/013/1003, 87/2010, and DEP2011-24105, respectively. The authors are also indebted to the
Coordination of Improvement of Higher Education Personnel (CAPES—Brazil).

Carvalho 2021 The authors declare that they have no competing interest.

Chaabene 2021 Funding: The writing of this article was supported by the German Research Foundation (Deutsche
Forschungsgemeinschaft, priority program SPP 1772: grants GR3997/4-1).
Declaration of Competing Interest: All authors declare that they have no conflict of interest to be disclosed.

Centner 2019 No sources of funding were used to assist in the preparation of this article. Christoph Centner, Patrick Wiegel, Albert
Gollhofer and Daniel KAfnig declare that they have no conflict of interest relevant to the content of this review.

Chen 2023 This work was supported by the EA4€‘DA Hospital (grant number EDAHS111026 and EDAHS112024) and National
Science and Technology Council, Taiwan (grant number NSTC 1124€23144€°Ba€“650 a€°001 a€‘MY3,
EDAHJ112009). The authors declare that they have no competing interests.

Chen 2021 The author reports no conflicts of interest in this work.

Cirer-Sastre 2017

This review was supported by the National Institute of Physical Education of Catalonia (INEFC) and comply with the
current laws of the Spanish country. The authors have no professional relationships with companies or manufacturers
that might benefit from the results of this study nor exist other conflicts of interest.

Colado 2020

This work was supported by the grant Ignacio Larramendi 2014 from the Mapfre Foundation (Code: OTR2015-
140931NVES). Pedro Gargallo was supported by a predoctoral scholarship (FPU15/ 05634) awarded by the Spanish
Ministry of Education, Culture, and Sport.

Csapo 2016

This work was supported in part by the Spanish Department of Health and Institute Carlos 111 (grant number
RD12/043/0002) of the Government of Spain [Spanish Net on Aging and Frailty; (RETICEF)].

Currier and
Mcleod 2023

"No funding was received for this review. BSC is supported by an Alexander Graham Bell Canada Graduate
Scholarship-Doctoral. JCM is supported by an Ontario Graduate Scholarship. NJW was supported by the NIHR
Biomedical Research Centre at University Hospitals Bristol and Weston NHS Foundation Trust and the University of
Bristol. The views expressed are those of the author(s) and not necessarily those of the NIHR or the Department of
Health and Social Care. ACD and JAJK are supported by a Canadian Graduate Scholarship-Masters Program offered by
the Natural Sciences and Engineering Research Council. SMP is supported by the Canada Research Chairs programme.
SMP reports grants or research contracts from the US National Dairy Council, Canadian Institutes for Health Research,
Dairy Farmers of Canada, Roquette Freres, Ontario Centre of Innovation, Nestle Health Sciences, Myos, National
Science and Engineering Research Council and the US NIH during the conduct of the study; personal fees from Nestle
Health Sciences, non-financial support from Enhanced Recovery, outside the submitted work. SMP has patents licensed
to Exerkine but reports no financial gains from any patent or related work. The remaining authors report no competing
interests.

Cuthbert 2021

Matthew Cuthbert, G. Gregory Haff, Shawn M. Arent, Nicholas Ripley, John J. McMahon, Martin Evans and Paul
Comfort declare that they have no conflicts of interest relevant to the content of this review.

da Rosa Orssatto
2019

NR

Davies 2021 Funding: No sources of funding were received to support this manuscript.
Conflict of interest: Timothy Davies, Derek Tran, Clorinda Hogan, Gregory Haff and Christopher Latella declare no
conflicts of interest that may affect the results and the interpretation of results within this manuscript.

Davies 2017 Conflict of interest Timothy B. Davies, Kenny Kuang, Rhonda Orr, Mark Halaki, and Daniel Hackett declare they have
no conflict of interest that is relevant to the content of this review.

Davies 2016 Funding No sources of funding were used in the preparation of this review.

Conflict of interest Tim Davies, Rhonda Orr, Mark Halaki and Daniel Hackett declare that they have no conflicts of
interest that are relevant to the content of this review.

de Oliveira 2017

NR

de Queiroz
Miranda 2019

The authors are grateful to CAPES (Higher Education Personnel Upskilling Coordination Office) for their financial
support allocated to MIRANDA JMQ and RICA RL. The support did not influence the decision to publish or the
preparation of the article.

All authors declare no potential conflict of interest related to this article.

de Souza Cordeiro
2023

The authors report no conflict of interest.

DiPietro 2019

The results of this study are presented clearly, honestly, and without fabrication, falsification, or inappropriate
manipulation. The Committee's work was supported by the US Department of Health and Human Services (HHS).
Committee members were reimbursed for travel and per diem expenses for the five public meetings; Committee
members volunteered their time. The authors report no other potential conflicts of interest.

Eddens and van
Someren 2018

Funding: The authors acknowledge Northumbria University for funding this research.
Conflict of interest: Lee Eddens, Ken van Someren and Glyn Howatson have no conflicts of interest directly relevant to
the content of this review.

Ferreira 2012

Competing interests: The authors declare they do not have any financial disclosures or conflict of interest.
Support: This work was funded by the Queensland Department of Health, Australia.

American College of Sports Medicine: Resistance Training Prescription




Acknowledgements: A/Prof Catherine Sherrington holds a Senior Research Fellowship granted by the National Health
and Medical Research Council of Australia.

Fuentes-Garcia
2023

Miguel Angel Fuentes-Garcia, Ewa Malchrowicz-Mosko and Arkaitz Castafieda-Babarro have nothing to disclose.

Geng and Zhai
2023

This research was supported by the National Key R&D Program of China (No. 2018YFF0301100): Research on the
establishment and application of a technical system for the prevention and treatment of sports injuries and clinical
treatment and safety in the Winter Olympic Games. The authors have no conflicts of interest to disclose.

Gonzalez-Rocha
2022

The Authors declare that they have no competing of interest.

Grgic 2022 The authors declare that they have no competing interest.

Grgic 2020 Funding: No sources of funding were used to assist in the preparation of this article.
Conflict of interest: Jozo Grgic, Alessandro Garofolini, John Orazem, Filip Sabol, Brad J. Schoenfeld and Zeljko Pedisic
have no conflicts of interest that are directly relevant to the content of this article.

Grgic 2020 Funding: No sources of funding were used to assist in the preparation of this article.
Conflict of interest: Jozo Grgic, Alessandro Garofolini, John Orazem, Filip Sabol, Brad J. Schoenfeld and Zeljko Pedisic
have no conflicts of interest that are directly relevant to the content of this article.

Grgic 2019 The authors of this study declare that there is no conflict of interest.

Grgic 2018 Funding: No external sources of funding were used to assist in the preparation of this article.
Conflict of interest: Jozo Grgic, Brad J. Schoenfeld, Timothy B. Davies, Bruno Lazinica, James W. Krieger and Zeljko
Pedisic declare that they have no conflicts of interest relevant to the content of this review.

Grgic 2018 No potential conflict of interest was reported by the authors.

Grgic 2018 The authors declare that they have no competing interest.

Grgic 2017 No potential conflict of interest was reported by the authors.

Guizelini 2018 NA

Hackett 2018 No potential conflict of interest was reported by the authors.

Hagstrom 2020

Amanda D. Hagstrom, Paul W Marshall, Mark Halaki, and Daniel A. Hackett declare that they have no conflicts of
interest related to the content of this review.

Harries 2015

No external funding was used for this project. The authors have no competing interests relating to the content of this
manuscript. There were no other contributors to this manuscript.

Haugen 2023

No funding received. The authors declare that there is no conflict of interest regarding the content of this article.

Henselmans 2014

The authors have no conflict of interest to declare. No sources of funding were used to assist in the preparation of this
review.

Hickmott 2022

Funding: No sources of funding were used to assist in the preparation of this article.
Competing Interests: Landyn M. Hickmott, Philip D. Chilibeck, Keely A. Shaw, and Scotty J. Butcher declare that they
have no potential competing interests relevant to the content of this review.

Hortobagyi 2015

Compliance with Ethical Standards This work was supported by a Grant from the German Research Foundation (MU
3327/2-1) and by start-up funds from the University Medical Center Groningen, University of Groningen. Tibor
Hortobagyi, Melanie Lesinski, Martijn bler, Jessie VanSwearingen, Davide Malatesta, and Urs Granacher declare that
they have no conflicts of interest with the content of this review.

Howe 2012

We would like to thank Helen Handoll, Lindsey Elstub, Peter Herbison, Catherine Sherrington and Janet Wale for
critical comments on this update, Jon Godwin for methodological and statistical advice and Ogechi Ernest-Amaziro for
retrieval of papers. In addition, we would like to thank those who made a contribution to the previously published
version of this review; Pauline Banks, Alison Jackson and Val Blair who screened search results, appraised quality and
extracted data from papers and commented on drafts. We would like to thank Lesley Gillespie for her valuable
assistance with the search strategy, Joanne Elliott, Lindsey Elstub, Bill Gillespie, Peter Herbison, Vicki Livingstone,
Rajan Madhok, Janet Wale and Wiebren Zijlstra for critical comments and the stimulating discussions that resulted from
these, Mark Waters for input into the protocol, Sallie Lamb for assistance with the taxonomy of exercise interventions,
Philip Rowe and Danny Rafferty for advice on outcome measures, Daniel Soule for drafting the original plain language
summary and Jayne Elms who coordinated data collection, searching and retrieval of papers and additional information,
entered data into RevMan and commented on drafts andPam Dawson who screened search results, appraised quality and
extracted data from papers.

Huiberts 2023

No financial support was received for the research, authorship, and/or publication of this article. Raven O. Huiberts, Rob
C.1. Wust, and Stephan van der Zwaard have no conflicts of interest that are directly relevant to the content of this
article.

Jukic 2021 Funding: No external sources of funding were used to assist in the preparation of this article.
Conflicts of interest: Ivan Jukic, Bas Van Hooren, Amador Garcia Ramos, Eric Helms, Michael McGuigan and James
Tufano declare that they have no conflicts of interest relevant to the content of this review.

Kamiya 2023 None. No direct funding was used to support the preparation of this review. This work is conducted as part of academic

activity in the Japanese society of community-based comprehensive physical therapy.

Kassiano 2022

This work was partially supported by the Ministry of Education (MEC/Brazil) and CNPg/Brazil. B.J.S. serves on the
scientific advisory board for Tonal Corporation, a manufacturer of exercise equipment. The other authors declare that

American College of Sports Medicine: Resistance Training Prescription




they have no conflict of interest regarding the publication of this paper. This research did not receive any specific grant
from funding agencies in the public, commercial, or not-for-profit sectors.

Kessinger 2020

NR

Kneffel 2020

Open Access funding provided by the Qatar National Library.
No potential conflict of interest was reported by the authors.

Krieger 2010 There were no financial or personal conflicts of interest and no external funding for this study.

Krieger 2009 There were no financial or personal conflicts of interest and no external funding for this study.

Larsen 2021 The authors declare that they have no competing interests.

Lixandrao 2018 Conflict of interest: Manoel Lixandrao, Carlos Ugrinowitsch, Ricardo Berton, Felipe Vechin, Miguel Conceicao, Felipe
Damas, Cleiton Libardi, and Hamilton Roschel declare that they have no conflicts of interest relevant to the content of
this review.

Lopez 2020 P. L. is supported by the National Health and Medical Research Council Centre of Research Excellence in Prostate
Cancer Survivorship Scholarship. D. A. G. and R. U. N. are funded by the National Health and Medical Research
Council Centre of Research Excellence in Prostate Cancer Survivorship. The results of the study are presented clearly,
honestly, without fabrication, falsification, or inappropriate data manipulation, and do not constitute endorsement by the
American College of Sports Medicine.

The authors have no conflict of interest to declare.

Manca 2017 The authors declare that they have no conflict of interest.

Maroto-lzquierdoa
2017

Sergio Maroto-lzquierdo is supported by the Ministry of Education of Spain (FPU014/05732).

Marshall 2021

James Marshall, Chris Bishop, Anthony Turner and Gregory Haff declare that they have no conflicts of interest relevant
to the content of this review.

Martins 2022 The authors declare no conflict of interest. This research was funded by the Portuguese Foundation for Science and
Technology, I.P., Grant/Award Number 2021.04598.BD and UIDP/04748/2020.

Mcleod and No funding was received for this review. BSC is supported by an Alexander Graham Bell Canada Graduate Scholarship-

Currier 2023 Doctoral. JCM is supported by an Ontario Graduate Scholarship. SMP is supported by the Canada Research Chairs

programme. SMP reports grants or research contracts from the U.S. National Dairy Council, Canadian Institutes for
Health Research, Dairy Farmers of Canada, Roquette Freres, Ontario Centre of Innovation, Nestle Health Sciences,
Myos, National Science and Engineering Research Council, and the U.S. NIH during the conduct of the study; personal
fees from Nestle Health Sciences and non-financial support from Enhanced Recovery, outside the submitted work. SMP
has patents licensed to Exerkine, but reports no financial gains from any patent or related work. All the support had no
involvement in the study design and writing of the manuscript or the decision to submit it for publication. The remaining
authors report no competing interests.

Medeiros 2021

D.M.M. thanks CAPES-Brazil for the scholarship. B.M.B. thanks CNPg-Brazil for the research productivity fellowship.
This work was not funded by any external source.

Moesgaard 2022

The authors declare no conflicts of interest.

Moreira 2019

Acknowledgement: This work was supported by Coordenacéo de Aperfeicoamento de Pessoal de Nivel Superior —
CAPES [BEX 11928/13-1]; Conselho Nacional de Desenvolvimento Cientifico e Tecnolégico (CNPq) [207231/2014-1];
and Plan Nacional 1+D+I [DEP2013-47659, Spain].

Morris 2022 All authors (SJM, JLO, JSP, GGH and RSL) declare that they have no conflicts of interest relevant to the content of this
review.
Munn 2003 We gratefully acknowledge the statistical advice provided by Geoffrey Berry.

Munoz-Martinez
2017

Funding: No sources of funding were used to assist in the preparation of this article.
Conflict of Interest: Francisco Antonio Munoz-Martinez, Jacobo A Rubio-Arias, Domingo Jesus Ramos-Campo and
Pedro E. Alcaraz have no conflicts of interest directly relevant to the content of this review.

Murlasits 2018

Disclosure statement: No potential conflict of interest was reported by the authors.
Funding: This work was supported by Center for Humanities and Social Sciences at Qatar University [CHSS-SF-16-3].

Nunes 2021 No potential conflict of interest was reported by the author(s).
Nunez Sanchez NA

2017

Oranchuk 2018 None.

Pallarés 2021

The authors declare that they have no competing interests. No funding was received for this research.

Pearson 2022

The author declare no competing interests.

Petré 2021 Open Access funding provided by Swedish School of Sport and Health Sciences (GIH). The authors acknowledge The
Swedish School of Sport and Health Sciences for funding this research. Henrik Petré, Erik Hemmingsson, Hans Rosdahl
and Niklas Psilander declare that they have no conflict of interest.

Polito 2021 The authors report no conflict of interest. This work was supported by the Conselho Nacional de Desenvolvimento
Cientifico e Tecnoldgico under grant number 304051/2019-5 (Marcos D. Palito).

Polito 2021 No potential conflict of interest was reported by the author(s).

American College of Sports Medicine: Resistance Training Prescription




Ralston 2019

PJ is employed by KBR. The remaining authors declare that the research was conducted in the absence of any
commercial or financial relationships that could be construed as a potential conflict of interest.

Ralston 2018

Funding: No sources of funding were used to assist in the preparation of this article.
Competing Interests: Grant Ralston (GR), Lon Kilgore (LK), Frank Wyatt (FW), Duncan Buchan (DB), and Julien
Baker (JB) declare that they have no competing interests.

Ralston 2017

No sources of funding were used to assist in the preparation of this article. Grant Ralston, Lon Kilgore, Julien Baker and
Frank Wyatt declare that they have no conflicts of interest relevant to the content of this review.

Ramos-Campo
2022

NA

Ramos-Campo
2021

Funding: This research received no external funding.
Conflicts of Interest: The authors declare no conflict of interest.

Raya-Gonzalez
2021

Javier Raya-Gonzalez gratefully acknowledges the support of a Spanish government subproject Mixed method approach
on performance analysis (in training and competition) in elite and academy sport [PGC2018-098742-B-C33] (2019-
2021), from Ministerio de Ciencia, Innovacion y Universidades (MCIU), Agencia Estatal de Investigacion (AEI), and
Fondo Europeo de Desarrollo Regional (FEDER), that is part of the coordinated project New approach of research in
physical activity and sport from mixed methods perspective (NARPAS MM) [SPGC201800X098742CV0].

Raya-Gonzalez
2019

The authors declare no conflict of interests.

Refalo 2023 Open Access funding enabled and organized by CAUL and its Member Institutions. No funding was used to directly
support the preparation of this review. Martin Refalo, Lee Hamilton and Jackson Fyfe declare no conflicts of interest or
competing interests. Both Eric Helms and Eric Trexler earn income as writers and practitioners within the fitness
industry but declare no other conflicts of interest or competing interests.

Refalo 2021 Disclosure statement: The authors declare that they have no conflicts of interest or competing interests.

Funding: No funding was used to directly support the preparation of this review.
Rhea 2004 NA
Rocha 2024 The authors declare that they have no known competing financial interests or personal relationships that could have

appeared to influence the work reported in this paper.

Rodrigo-Mallorca
2021

Funding: This research received no external funding.
Conflicts of Interest: The authors declare no conflict of interest.

Roig 2009 Funding: During this study, MR was funded by a BC Lung Foundation fellowship in respiratory rehabilitation. KOB
was supported by a fellowship from the CIHR HIV/AIDS research program. BS was funded by a scholarship from
Michael Smith Health Research Foundation (MSHRF) and a BC Lung Foundation fellowship in respiratory
rehabilitation.
Competing interests: None.

Rosa 2023 B. J. Schoenfeld serves on the scientific advisory board for Tonal Corporation, a manufacturer of fitness equipment. The
other authors report no conflicts of interest and no source of funding.

Sabag 2018 No potential conflict of interest was reported by the authors. No funding was received for the systematic review with

meta-analysis.

Schoenfeld 2020

The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or publication of
this article.
The author(s) received no financial support for the research, authorship, and/or publication of this article.

Schoenfeld 2019

No potential conflict of interest was reported by the authors.

Schoenfeld 2017

No potential conflict of interest was reported by the authors.

Schoenfeld 2017

NR

Schoenfeld 2017

The authors declare no conflicts of interest with this manuscript.

Schoenfeld 2016

Funding: No external sources of funding were used to assist in the preparation of this article.
Conflicts of interest: Brad J. Schoenfeld, Dan Ogborn, and James W. Krieger declare that they have no conflicts of
interest relevant to the content of this review.

Schoenfeld 2016 NA
Schoenfeld 2015 Acknowledgments: This study was not funded by an outside source. The authors report no conflicts of interest for this
study.

Conflict of interest: None.

Seitz 2014 The authors declare no conflicts and financial competing interest.

Silva 2014 This research was partially supported by the Brazilian Council for the Research Development (CNPq — process
305729/2006-3) and Carlos Chagas Foundation for the Research Support in Rio de Janeiro (FAPERJ — process E-
26/110.022/2007).

Sgdal 2023 Lena Kristiansen Sgdal, Eirik Kristiansen, Stian Larsen, and Roland van den Tillaar declare that they have no competing
interests with the content of this article.

Soriano 2017 Marco Antonio Soriano, Timothy J. Suchomel, and Pedro J. Marin declare that they have no conflicts of interest relevant

to the content of this review.

American College of Sports Medicine: Resistance Training Prescription




Soriano 2015 None.
Steib 2010 Disclosure of funding: No funding was received for this work.
Straight 2015 Funding: No sources of funding were used to assist in the preparation of this review.

Conflict of interest: Chad Straight, Jacob Lindheimer, Anne Brady, Rodney Dishman, and Ellen Evans declare that they
have no conflicts of interest relevant to the content of this review.

Thiebaud 2014

The authors declare no conflict of interest.

Thomas 2019 The authors declare no conflict of interest.

Trowell 2020 Danielle Trowell, Bill Vicenzino, Natalie Saunders, Aaron Fox and Jason Bonacci declare that they have no conflicts of
interest relevant to the content of this review.

Tsai 2022 NR

Tschopp 2011 None declared.

Vieira 2021 The authors thank the National Council for Scientific and Technological Development (CNPq), the Coordination for the
Improvement of Higher Education Personnel (CAPES), and Research Support Foundation of State of Rio Grande do Sul
(FAPERGS). In addition, the authors thank the authors of the included manuscripts who answered our messages to
provide additional data. Authors disclose that no funding was received for this work from any of the following
organizations: National Institutes of Health (NIH); Well- come Trust; Howard Hughes Medical Institute (HHMI); and
other(s). E.L. Cadore, A.F. Vieira, M. Izquierdo, and B.M. Baroni conceived the research. A.F. Vieira and E.L. Cadore
designed the study and performed the literature search. A.F. Vieira, E.L. Cadore, J.L. Teodoro, and S.C. Lisboa
performed the selection of studies and data extraction. A.F. Vieira, E.L. Cadore, and D. Umpierre worked on the data
analyses. E.L. Cadore, A.F. Vieira, B.M. Baroni, J.L. Teodoro, S.C. Lishoa, D. Umpierre, and M. lzquierdo contributed
in the manuscript writing and approved the manuscript.

Wang 2022 This research was funded by the National Natural Science Foundation of China, grant number 81801387. The authors
declare no conflict of interest.

Wilson 2012 This research received no funding from any organization or grants.

Wolfe 2004 NA

Yagiz 2022 Gokhan Yagiz, Esedullah Akaras, Hans-Peter Kubis and Julian Andrew Owen declare that they do not have any

conflicting interests in this systematic review's content.

Zeng and Ling
2023

This research was funded by the National Key Research and Development Program of China (2020YFC2002902). We
declare that we have no financial and personal relationships with other people or organizations that can inappropriately
influence our work, there is no professional or other personal interest of any nature or kind in any product, service
and/or company that could be construed as influencing the position presented in, or the review of, the manuscript
entitled.

Zhang 2022

This research received no external funding. The authors declare no conflict of interest.

Zhao 2022

This research received no external funding. The authors declare no conflict of interest.

American College of Sports Medicine: Resistance Training Prescription




Supplementary Appendix 9: Summary of resistance training prescriptions that impact multicomponent function,
running performance, jumping performance, muscular endurance, and agility.

Multicomponent Running Jumping Muscular Agility
Function Performance Performance Endurance
Standard RT
vs CTRL v ? ? v ?
1 5 reviews; n=1,667 1 1 review; n=NR ND 1 1 review; n=357 ? 1 review; n=78
QoE=70% QOE=75% QOE=75% QOE=75%
? 2 reviews; n=154 ? 1 review; n=NR
QOE=50% QOE=50%
Special RT vs
CTRL v ? ? ? ?
Elastic Band RT | 1 2 reviews; n=1,291 ND ND ND ND
QOoE=63%
Special RT vs
CTRL ? ? v ? ?
Flywheel RT ND 1 1 review; n=134 1 1 review; n=235 ND ? 1 review; n=71
QOE=75% QOE=75% QOE=75%
Special RT vs
CTRL v ? ? v ?
Home-based RT | 1 1 review; n=631 ND ND 1 1 review; n=734 ND
QOoE=25% QOE=75%
Special RT vs
CTRL ? ? ? ? ?
Unstable ND ND ND ? 1 review; n=60 ND
Surface RT QOE=75%
Special RT vs
CTRL ? ? v ? ?
Velocity-based ND ? 1 review; n=166 1 1 review; n=186 ? 1 review; n=145 ND
RT QOE=75% QOE=75% QOE=75%
Intensity
Load ? ? ? ? ?
? 1 review; n=168 ND ? 1 review; n=52 ? 1 review; n=46 ND
QOE=75% QOE=50% QOE=50%
Type v ? ? ? ?
Elastic Band RT d : : H
1 1 review; n=411 ND ND ND ND
QOE=75%
Type
Eccentric ? ? ? ? ?
Flywheel ND ? 1 review; n=92 ? 1 review; n=120 ND ND
QOE=75% QOE=75%
Type
Machine vs ? ? ? ? ?
Free-weight ND ND ? 1 review; n=164 ND ND
QOE=75%
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Type

Unstable vs ? ? ? ? 7
Stable Surface ND ND ND ? 1 review; n=145 ND
QOE=75%
Time
Time-Under- x ? ? ? ?
Tension 1 1 review; n=692 ND ND ND ND
QOE=75%
Technique
Olympic ? ? ? ? ?
Weightlifting ND ? 1 review; n=127 ND ND 2 1 review; n=42
QOE=75% QOE=75%
Technique
Range of ? ? ? ? ?
Motion 1 1 review; n=194 ND ND ND ND
QOE=75%
Technique
Power Training \/ ? ? ? ?
1 3 reviews; n=1,226 ND ND ? 1 review; n=38 ND
QOE=83% QOE=50%
Technique
Velocity-based ? \/ \/ ? ?
ND 1 1 review; n=406 1 1 review; n=363 ND ND
QoE=25% QOE=25%
Volume
Sets )( ? ? ? ?
1 1 review; n=290 ND ND ? 1 review; n=32 ND
QOE=75% QOE=50%
Set Structure
? ? X ? ?
ND ? 1 review; n=122 ? 2 reviews; n=354 ? 1 review; n=133 ND
QOE=75% QOoE=88% QoE=100%
1 1 review; n=237
QOoE=75%
Concurrent
Training ? ? ? ? ?
? 1 review; n=NR ? 1 review; n=50 ND ND ND
QOE=25% QOE=75%

v, impacts outcome; ?, cannot determine impact on outcome; X, does not impact outcome; CTRL, non-exercising control;
ND, no data; QoE, quality of evidence. Within each box, the small symbol and text represent details of reviews for each
respective decision, and the enlarged symbol represents the overall decision. The quality of evidence (QoE) is the quotient
of the average QoE and highest (best) possible quality of evidence, expressed as a percentage. The number of participants

was calculated from most common measurement in reviews reporting outcome-specific samples sizes.
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Supplementary Appendix 10: Summary of resistance training prescriptions that impact contraction velocity, Short
Physical Performance Battery, walking performance, and functional reach test performance.

Contraction SPPB Walking Functional Reach
Velocity Performance Test
Standard RT
vs CTRL v X ? ?
1 1 review; n=988 1 1 review; n=420 1 1 review; n=199 ? 1 review; n=98
QOE=75% QoE=100% QoE=100% QoE=100%
Special RT vs
CTRL ? ? ? ?
Elastic Band RT ND ND ? 1 review; n=175 ND
QOE=75%
Special RT vs
? ? ? ?
Home-based RT ND ND ND ND
Special RT vs
CTRL ? ? ? ?
Power Training ND ? 1 review; n=66 ND ND
RT QOoE=75%
Technique
Power Training ? \/ \/ ?
ND 1 1 review; n=241 ? 2 reviews; n=229 ND
QoE=100% QoE=88%
? 1 review; n=68
QOoE=75%
Set Structure
? ? ? ?
? 1 review; n=142 ND ND ND
QOE=100%
1 1 review; n=225
QOE=75%

v/, impacts outcome; ?, cannot determine impact on outcome; X, does not impact outcome; CTRL, non-exercising control;
ND, no data; QoE, quality of evidence. Within each box, the small symbol and text represent details of reviews for each
respective decision, and the enlarged symbol represents the overall decision. The quality of evidence (QoE) is the quotient
of the average QoE and highest (best) possible quality of evidence, expressed as a percentage. The number of participants
was calculated from most common measurement in reviews reporting outcome-specific samples sizes.
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Supplementary Appendix 11: Details of included reviews assessing strength.

Reference MA | No. of studies | Synthesized Outcome Bottom-line statement SES AMSTAR | QoE
(participants)
Standard RT vs CTRL
Chen 2023 Y Handgrip: NR | Handgrip: MD: 2.21; 95% Crl: 1.18, 3.34 RT improved strength compared Sufficient evidence | 8 4
(1330) (RT favoured) with CTRL, with higher-intensity in favour
RT potentially yielding greater
Chest press: Chest press: MD: 3.49; 95% Crl: -4.17, improvements than lower-intensity
NR (53) 11.5 (neither condition favoured) RT
Leg press: NR Leg press: MD: 8.24; 95% Crl: 3.78, 12.7
(1330) (RT favoured)
de Souza Cordeiro Y 5(138) SMD: 0.39; 95% ClI: -0.28, 1.06; P=0.25; RT did not increase strength Insufficient 8 4
2023 12=70% (neither condition favoured) compared to CTRL, but the results | evidence to
should be interpreted with caution determine
due to the low number of included
studies
Currier and Mcleod | Y 178 (5097) 10/12 resistance training prescriptions All RT prescriptions promoted Sufficient evidence | 9 4
2023 significantly increased strength versus strength compared with no exercise. | in favour
CTRL, with SMDs ranging from 0.75 to The highest-ranked prescriptions
1.60 (RT favoured) for strength involved higher loads
and multiple sets.
Geng and Zhai 2023 | Y 8 (365) MD: 2.58; 95% ClI: 1.06, 4.07 (RT RT increased grip strength Sufficient evidence | 6 3
favoured) compared to CTRL in favour
Kamiya 2023 Y 7 (275) SMD: 0.62; 95% CI: 0.32, 0.91; P<0.0001; | Low-intensity RT increased Some evidence in 4 3
12=26% (RT favoured) strength compared to CTRL favour
Mcleod and Currier | N 6 (4920) 4/6 reviews found RT improved strength RT increased strength vs CTRL Sufficient evidence | 8 3
2023 versus CTRL; 2/6 reviews could not in favour
determine the effect of RT
Zeng and Ling 2023 | Y 17 (794) SMD: 3.76; 95% ClI: 1.26, 6.05; P<0.05 RT increased hand grip strength Sufficient evidence | 9 4
(RT favoured) compared to CTRL in favour
Gonzélez-Rocha Y 7 (292) MD: 2.81 kg; 95% ClI: 1.61, 4.00; RT increased hand grip strength Sufficient evidence | 8 4
2022 P<0.00001; 12=0% (RT favoured) compared to CTRL in favour
Wang 2022 Y 10 (344) MD: 4.31 kg; 95% ClI: 3.22, 5.39; RT increased grip strength Sufficient evidence | 9 4
P<0.00001; 12=33% (RT favoured) compared to CTRL in favour
Zhao 2022 Y 11 (480) SMD: 0.60; 95% CI: 0.30, 0.89; P<0.01; RT increased grip strength Sufficient evidence | 6 3
12=59% (RT favoured) compared to CTRL in favour
Polito 2021 Y 28 (687) SMD: 0.94; 95% CI: 0.71, 1.16 (RT RT increased muscle strength Sufficient evidence | 5 3
favoured) compared to CTRL in favour
Amiri 2021 Y Leg press: 3 Leg press: SMD: 0.82; 95% Cl: 0.30, 1.34; | RT significantly increased lower Some evidence in 7 3
(66) P=0.002; 12=65% (RT favoured) and upper limb strength favour

Bench press: 4
(110)

Bench press: SMD: 0.82; 95% Cl: 0.42,
1.23; P<0.0001; 12=11% (RT favoured)
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Chen 2021 Handgrip: 11 Handgrip: SMD: 0.81; 95% CI: 0.35, 1.27; | RT improves muscle strength in Sufficient evidence
(473) P=0.0005; 12=81% (RT favoured) healthy older people with in favour
sarcopenia
Knee Knee extension: SMD: 0.98; 95% ClI: 0.62,
extension: 7 1.34; P<0.00001; 12=67% (RT favoured)
(223)
Polito 2021 Younger: 56 Younger: SMD: 1.43; 95% ClI: 1.23, 1.63; | Different combinations of RT Sufficient evidence
(1077) 12=81.72% (RT favoured) factors improved strength in in favour
younger and older individuals
Older: 63 (856) | Older: SMD: 1.22; 95% ClI: 1.03, 1.41;
12=82.67% (RT favoured)
Grgic 2020 17 (880) SMD: 0.97; 95% CI: 0.50, 1.44; P=0.001; RT increases muscle strength in Sufficient evidence

12=87% (RT favoured)

very elderly people

in favour

Hagstrom 2020

Upper body: 15
(613)

Upper body: SMD: 1.70; 95% CI: 1.28,
2.13; P<0.001; 12=16.93% (RT favoured)

RT elicits large improvements in
muscular strength in healthy adult
females

Sufficient evidence
in favour

Lower body: Lower body: SMD: 1.40; 95% CI: 1.03,
19 (735) 1.76; P<0.001; 12=32.89% (RT favoured)
Beckwée 2019 7 (2869) 6/7 reviews found RT increased muscle RT increased muscle strength Sufficient evidence
strength compared to CTRL in favour
Andrews 2019 8 (462*) SMD: 1.44; 95% ClI: 0.49, 2.39; P=0.002 Exercise improved muscle strength | Sufficient evidence
(RT favoured) in favour
Bandeira de Mello 4 (488) 0/4 studies found RT did not improve RT has a negligible effect and Insufficient
2019 strength clinical impact on strength in elders | evidence in favour
diagnosed with sarcopenia
de Queiroz Miranda 6* (152%) 4/6 studies found improvement in maximal | RT and plyometrics in combination | Insufficient
2019 strength. with exercises designed specifically | evidence to
for the sport (tennis drills) were the | determine
most efficient to increase strength
Moreira 2019 Dynamic Dynamic strength: SMD: 1.05; 95% CI: RT has a large effect in improving Sufficient evidence

strength: 15
(502)

0.61, 1.50; P<0.00001; 12=78% (RT
favoured)

different manifestations of muscle
strength

in favour

Isometric Isometric strength: SMD: 0.87; 95% CI:
strength: 6 0.16, 1.58; P=0.02; 12=80% (RT favoured)
(196)
Guizelini 2018 10 (333) MD (%): 18.40; 95% ClI: 13.69, 23.30; RT has a significant beneficial Sufficient evidence
P<0.001 (RT favoured) effect on muscle strength in favour
Beaudart 2017 35 (NR) 29/35 studies found muscle strength Physical exercise has a beneficial Sufficient evidence
increased following the exercise impact on muscle strength in in favour
intervention healthy subjects aged 60 years and
older
Borde 2015 25 (463) SMD: 1.57; 95% CI: 1.20, 1.94; P<0.01; RT has a large effect on muscle Sufficient evidence
12=80% (RT favoured) strength in favour
Arnold 2014 15 (266) 15/15 studies found RT significantly RT appears to increase strength in Sufficient evidence

increased strength

elderly persons

in favour
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Silva 2014 Y 15 (528) SMD: 2.00; 95% CI: 1.76, 2.23; P=0.000; RT increases strength compared to | Sufficient evidence
12=92.8% (RT favoured) CTRL in healthy sedentary elderly | in favour

people, and different combinations
of variables (intensity, sets,
frequency) may be equally effective

Beijersbergen 2013 | N 1 (NR) 1/1 studies found RT increased strength A paucity of data prevents robust Insufficient
conclusions evidence to
determine
Ferreira 2012 Y 10 (NR) SMD: 0.68; 95% CI: 0.49, 0.87 (RT RT has a greater impact on strength | Sufficient evidence
favoured) than physical activity, though both | in favour
appear beneficial for strength
Asikainen 2004 N 2 (75) 2/2 studies found RT with weight RT increases muscle strength in Some evidence in
machines increased strength women at postmenopausal age favour
Munn 2003 Y 13 (309) MD (%): 20.5; 95% CI: 16.0, 25.1; Unilateral strength training Sufficient evidence
P<0.0001 (RT favoured) increases strength in the trained in favour
limb
Special RT vs CTRL
Circuit RT
Ramos-Campo 2022 | Y Arms: 3 (113) Arms: SMD: 0.80; 95% CI: 0.13, 1.47; Circuit RT improves arm, trunk, Some evidence in
P<0.02; 12=61% (circuit RT favoured) and lower limb strength favour
performance

Trunk: 2 (92) Trunk: SMD: 1.31; 95% CI: 0.86, 1.77;
P<0.0001; 12=0% (circuit RT favoured)

Lower Limbs: Lower Limbs: SMD: 1.25; 95% CI: 0.83,

3(111) 1.66; P<0.0001; 12=0% (circuit RT
favoured)
Ramos-Campo 2021 | Y Bench Press: Bench Press: SMD: 0.96; 95% Cl: 0.66, Circuit RT had a significant and Sufficient evidence
14 (490) 1.25; P<0.00001; 12=55% (RT favoured) large effect on strength in favour
performance
Elbow Flexion: | Elbow Flexion: SMD: 5.89; 95% CI: 4.48,
5 (116) 7.30; P<0.00001; 12=0% (RT favoured)
Front Pull Front Pull Down: SMD: 12.14; 95% CI:
Down: 4 (98) 7.78, 15.50; P<0.00001; 12=0% (RT
favoured)
Hand Grip: 2 Hand Grip: SMD: 0.41; 95% CI: -2.70,
(132) 3.52; P=0.79; 12=0% (neither condition
favoured)
Munoz-Martinez Y 6 (223) SMD: 0.94; 95% ClI: 0.64, 1.24; P<0.0001; | Circuit RT, independent of the Sufficient evidence
2017 12=81% (RT favoured) protocol, increases strength in in favour

healthy adults

Special RT vs CTRL
Elastic Band RT
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7 (136)

Middle-aged
adults: 6 (244)

elastic bands increased strength

Middle-aged adults: 2/6 studies found RT
with elastic bands increased strength

muscle strength, and these
improvements appear similar to
those seen with traditional isotonic
machines and free weights

Tsai 2022 3 (175) MD: 3.20 kg; 95% Cl: 1.14, 5.27; RT with elastic bands appeared to Some evidence in
P=0.002; 12=82% (elastic band RT improve strength compared to favour
favoured) CTRL

Colado 2020 Young adults: | Young adults: 4/7 studies found RT with RT with elastic bands improves Some evidence in

favour

increased strength

strength

Older adults: Older adults: 15/32 studies found RT with
32 (1746) elastic bands increased strength
de Oliveira 2017 2 (51) MD (kg): 1.89; 95% ClI: 0.44, 3.35; RT with elastic bands increases Insufficient
P=0.01; 12=86% (RT favoured) strength in healthy adults evidence to
determine
Special RT vs CTRL
Flywheel RT
Nunez Sanchez 127 (140) The effect size in the experimental group Increases in muscle force were Insufficient
2017 (0.6) was significantly increased (P< 0.05) | noted with flywheel RT evidence to
compared with the effect size of CTRL determine
(0.28)
Special RT vs CTRL
Home-based RT
Chaabene 2021 10 (261) SMD: 0.30; 95% CI: 0.12, 0.48; P<0.01; Results indicated small effects of Some evidence in
12=0% (RT favoured) home-based training on muscle favour
strength
Thiebaud 2014 8 (631) 4/8 studies found RT significantly Home-based RT can improve Some evidence in

favour

Special RT vs CTRL

Nordic Hamstrin

RT

Medeiros 2021

Eccentric peak
torque: 5 (112)

Eccentric peak
force: 3 (78)

Eccentric peak torque: SMD: 0.68; 95%
Cl: 0.29, 1.06; P=0.0005; 12=0% (RT
favoured)

Eccentric peak force: SMD: 1.11; 95% Cl:
0.62, 1.61; P<0.00001; 12=55% (RT
favoured)

Nordic hamstring training has the
potential of increasing knee flexor
eccentric strength

Some evidence in
favour

Special RT vs CTRL

Olympic Weightli

fting

(RT increased strength in contralateral
limb)

strength gain in non-training limb.
Fast eccentric sets with moderate

Morris 2022 2 (44) SMD: 2.40; 95% ClI: 1.50, 3.30; Olympic weightlifting appears to Insufficient
P<0.00001; 12=16% (RT favoured) increase strength compared to evidence to
CTRL determine
Special RT vs CTRL
Unilateral RT (cross-education)
Cirer-Sastre 2017 10 (409) SMD: 0.56; 95% CI: 0.34, 0.78; P<0.01 Unilateral RT prescription impacts | Sufficient evidence

in favour
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volumes and rest intervals
maximize contralateral gains.

Manca 2017 31 (785) SMD: 0.67; 95% CI: 0.48, 0.87; Unilateral RT induces significant Sufficient evidence
P<0.00001 (RT increased strength in contraction type-dependent gains in | in favour
contralateral limb) the contralateral untrained limb

Special RT vs CTRL
Velocity-based RT

Zhang 2022 9 (253) SMD: 0.76; 95% CI: 0.58, 0.94; P<0.001; | Velocity-based RT improved Some evidence in
12=0% (velocity-based RT favoured) strength compared to CTRL favour

Baena-Marin 2022 22 (617) 21/22 studies found RT increased squat Velocity-based RT is an effective Sufficient evidence
1RM strength method to improve 1RM strength in favour

Special RT vs CTRL
Unstable Surface RT

Behm 2015 5(172) SMD: 0.91; 95% CI: 0.36, 1.46; P=0.001; RT on an unstable surface improves | Some evidence in

12=61% (RT favoured) strength compared to CTRL favour
Frequency

Mcleod and Currier 5(2001) 2/5 reviews found frequency impacted RT frequency impacted strength Sufficient evidence

2023 strength; 1/5 reviews found no effect; 2/5 development in favour
reviews could not determine the effect

Cuthbert 2021 10 (269) Upper body: SMD: 0.088; 95% ClI: -0.171, | There was no clear difference in Some evidence in
0.348; P=0.505; 12=0% (neither condition | maximal strength development favour of no effect
favoured) between training frequencies in

well-trained populations.
Lower body: SMD: 0.061; 95% ClI: -0.202,
0.323; P=0.651; 12=0% (neither condition
favoured)
Androulakis 5(170) MD (1RM kg): 12.09; 95% CI: 6.30, Performing a single set of 6-12 Some evidence in
Korakakis 2020 16.03; 12=0% (higher frequency favoured) | repetitions with loads ranging from | favour
approximately 70-85% 1RM 2-3
times per week with high intensity
of effort for 8-12 weeks can
produce suboptimal, yet significant
increases in 1RM strength in
resistance-trained men.

Kessinger 2020 4(81) 4/4 studies found similar strength increases | Lower-frequency RT produces Some evidence in

between higher and lower frequency equal improvements in muscular favour of no effect
strength compared to higher-
frequency RT when volume is
equated.
Kneffel 2020 11 (448) SMD: 0.14; 95% CI: 0.08, 0.21; P=0.001 Maximum strength was slightly Some evidence in

(higher frequency favoured)

improved with additional training
days, but it seems unlikely that
more than two weekly training
sessions would further benefit older
adults

favour
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Grgic 2018

22 (912)

1x/wk: SMD: 0.74; 95% CI: 0.48, 1.01
2x/wk: SMD: 0.82; 95% ClI: 0.55, 1.09
3x/wk: SMD: 0.93; 95% CI: 0.65, 1.21
4+ x/wk: SMD: 1.08; 95% ClI: 0.74, 1.42
P=0.003 (higher frequency favoured)

There is a dose-response
relationship between RT frequency
and muscular strength gains;
however, when volume is equated,
there was no significant effect

Sufficient evidence
in favour

Ralston 2018 11 (258) SMD: 0.09; 95% CI: -0.06, 0.24; P=0.25; When RT is volume-equated, there | Insufficient
12=0% (neither condition favoured) is no significant effect of RT evidence in favour
frequency on muscular strength
gain
Intensity
Load
Bandeira-Guimaraes 3(151) SMD: 0.30; 95% ClI: -0.03, 0.62; P= 0.072; | Power training intensity did not Insufficient
2023 12=11.4% (neither condition favoured) influence changes in muscle evidence to
strength, but cautious interpretation | determine
is warranted considering the
inclusion of only three studies.
Mcleod and Currier 8 (3793) 6/8 reviews found load impacted strength; | RT load impacted strength Sufficient evidence
2023 2/8 reviews could not determine the effect | development in favour
of load
Carvalho 2021 High load vs High load vs low load: SMD: 1.03; 95% When the volume load is similar, Sufficient evidence
low load: 11 ClI: 0.37, 1.69; P=0.006 (high load RT with higher loads increases in favour
(353) favoured) 1RM strength more than lighter
loads
High load vs
moderate load: | High load vs moderate load: SMD: 0.60;
9 (339) 95% CI: 0.17, 1.03; P=0.012 (high load
favoured)
Moderate load
vs low load: 5 Moderate load vs low load: SMD: 0.83;
(186) 95% CI: 0.01, 1.65; P=0.048 (moderate
load favoured)
Refalo 2021 Dynamic 1RM: | 1RM: SMD: 0.34; 95% CI: 0.15, 0.52; Higher-load RT is superior for Sufficient evidence
36 (1187) P=0.0003; 12=55% (high-load favoured) improving dynamic 1RM and in favour
isometric strength but comparable
Isometric Isometric MVC: SMD: 0.41; 95% CI: 0.07, | [to low-load RT] for improvements
MVIC: 14 0.76; P=0.02; 12=49% (high-load in isokinetic strength
(302) favoured)
Isokinetic Isokinetic: SMD: 0.19; 95% CI: -0.10,
strength: 10 0.49; P=0.20; 12=23% (neither condition
(264) favoured)
Lopez 2020 23 (582) High-load vs low load: SMD: 0.60; Higher loads result in greater Sufficient evidence

95%CI: 0.38, 0.82; P<0.001 (favours high-
load group)

Moderate-load vs low-load: SMD: 0.34;

strength gains

in favour
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95% CI: 0.05, 0.62; P<0.003 (favours
moderate-load group)

High-load vs moderate-load: SMD: 0.26;
95%Cl: -0.02, 0.54; P=0.068 (does not
favour either group)

Schoenfeld 2017

1RM: 14 (492)

1RM: SMD: -0.37; 95% CI: -0.59, -0.16;
P=0.003 (High load favoured)

Gains in 1RM strength were
significantly greater with high- vs.
low-load training, whereas no

Sufficient evidence
in favour

Isometric: 8 Isometric: SMD: -0.09; 95% Cl: -0.34, significant differences were found
(179) 0.17; P=0.43 (neither condition favoured) | for isometric strength
Isokinetic: 4 Isokinetic: NS
(114)
Csapo 2016 15 (448) ES: 0.430; 95% CI: -0.020, 0.735; P=0.06 | Moderate loads may suffice to Some evidence in
(neither condition favoured) induce substantial gains in muscle favour of no effect
strength in elderly cohorts
Schoenfeld 2016 9 (286) SMD: 1.07; 95% CI: -0.18, 2.32; P=0.09 No significant differences in Some evidence in
(neither condition favoured) strength gain were found between favour of no effect
high- and low-load RT
Steib 2010 High vs low High vs low load: SMD: 0.88; 95% ClI: Higher training intensities are Some evidence in
load: 6 (167) 0.21, 1.55; P=0.010; 12=74% (high load superior to lower and moderate favour
favoured) intensities for improving maximal
High vs strength in older adults

moderate load:
4 (99)

High vs moderate load: SMD: 0.62; 95%
Cl: 0.22, 1.03; P=0.003; 12=0% (high load
favoured)

Intensity

Fatigue/failure

Mcleod and Currier 2 (593) 2/2 found no impact of RT to failure Failure did not impact strength Insufficient
2023 change with RT evidence in favour
Grgic 2022 15 (394) SMD: -0.09; 95% ClI: -0.22, 0.05; P=0.198 | RT to or not to muscle failure may | Insufficient
(neither condition favoured) produce similar increases in evidence in favour
muscular strength, though there was
favoring of non-failure training
when volume was not equated
Vieira 2021 13 (384) SMD: -0.08; 95% CI: -0.42, 0.26; P=0.642; | RT not to failure and RT to failure Some evidence in
12=67.3% (neither condition favoured) may induce comparable favour of no effect
improvements in maximal dynamic
strength
Davies 2016 8 (199) SMD: 0.34; 95% CI: 0.06, 0.62; P=0.02; Despite statistically significant Some evidence in

12=0% (non-failure RT favoured)

effects on muscular strength being
found for non-failure compared
with failure training, the small
percentage of improvement shown

favour
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for non-failure training is unlikely
to be meaningful.

Type

Blood Flow Restriction RT vs Standard RT

Rodrigo-Mallorca 1RM: 4 (148) 1RM: SMD: 0.07; 95% CI: -0.25, 0.40; BFR-RT may increase muscular Insufficient
2021 P=0.66; 12=0% (neither condition strength in non-active older adults, | evidence to
favoured) at least at a similar extent as determine
MVC: 3 (246) traditional RT
MVC: SMD: 0.61; 95% CI: 0.10, 1.11;
P=0.02; 12=71% (BFR-RT favoured)
Centner 2019 High-load vs High-load vs low-load BFR: SMD: -0.42; Low-load RT with BFR might Insufficient
low-load BFR: | 95% ClI: -0.70, -0.14; P=0.003; 12=18% increase strength more than low- evidence to
6 (118) (traditional high-load RT favoured) load RT without BFR, but determine
traditional high-load RT was most
Low-load vs Low-load vs low-load BFR: SMD: 0.86; effective to increase strength
low-load BFR: | 95% ClI: 0.42, 1.30; P<0.01; 12=64% (low-
2 (60) load BFR favoured)
Lixandrao 2018 12 (460) SMD: 0.63; 95% ClI: 0.43, 0.80; High-load RT seems superior to Sufficient evidence
12=25.62% (high load RT favoured) low-load RT with BFR for maximal | in favour
strength gains
Type
Flywheel RT vs Standard RT
Maroto-lzquierdoa 9 (332) SMD: 0.66; 95% CI: 0.44, 0.89; Eccentric overload induced by Some evidence in
2017 P<0.00001; 12=21% (Flywheel eccentric flywheel devices are associated favour
overload training favoured) with greater improvements in
muscle strength than traditional
RT/CTRL
Type
Machine RT vs Free-weight RT
Haugen 2023 Dynamic Dynamic Strength: SMD: 0.084; 95% CI: - | RT with machines and free-weights | Insufficient

Strength: 12
(683)

Dynamic
Strength (tested
with machine):
6 (155)

0.106, 0.273; P=0.387 (neither condition
favoured)

Dynamic Strength (tested with machine):
SMD: 0.291; 95% CI: -0.017, 0.600;
P=0.064 (neither condition favoured)

Dynamic Dynamic Strength (tested with free-
Strength (tested | weight): SMD: -0.210; 95% CI: -0.391, -
with free- 0.029; P=0.023 (free-weights favoured)
weight): 8

(549)

did not differentially impact overall
maximal strength, though strength
changes might be specific to the
training modality

evidence in favour

Type

Unstable vs Stable Surface RT
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Behm 2015 16 (438) SMD: 0.15; 95% ClI: -0.20, 0.50; P=0.41; RT on an unstable surface does not | Some evidence in
12=68% (neither condition favoured) appear to confer additional benefits | favour of no effect
compared to RT on a stable surface
Time
Time of Day
Mcleod and Currier 1(221) 1/1 review found no effect RT time of day did not impact Some evidence in
2023 strength development favour of no effect
Grgic 2019 8 (209) SMD: 0.04; 95% ClI: -0.24, 0.32; 12=0% Training in the morning compared Some evidence in
(neither condition favoured) to the evening does not appear to favour of no effect
impact strength gains, regardless of
the time-of-day strength is assessed
Time
Time Under Tension
Mcleod and Currier 2 (140) 2/2 reviews could not determine the effect | It was unclear if RT contraction Insufficient
2023 velocity/time under tension evidence to
impacted strength development determine
Davies 2017 15 (509) SMD: 0.07; 95% CI: -0.13, 0.27; P=0.48 Fast and moderate-slow RT Some evidence in
(neither condition favoured) produce similar gains in muscular favour of no effect
strength
Rest interval
Mcleod and Currier 2 (491) 1/2 reviews found no impact; 1/2 reviews Inter-set rest did not impact Insufficient
2023 could not determine the effect strength development with RT evidence in favour
Grgic 2018 23 (491) 22/23 studies found all measures of RT with short rest intervals (<60 Insufficient
strength increased seconds) can substantially increase | evidence in favour
muscular strength, though longer
rest intervals (>2 minutes) are
required to maximize strength gains
in resistance-trained individuals
Technique
Contraction Type
Mcleod and Currier 5(1051) 1/5 reviews found contraction type RT contraction type did not impact | Insufficient
2023 impacted strength; 2/5 reviews found no strength development evidence in favour
effect; 2/5 reviews could not determine the
effect
Roig 2009 Higher Higher eccentric vs concentric intensity: Strength gains from eccentric RT Insufficient
eccentric vs MD (kg): 1.80; 95% ClI: 0.50, 3.10; are highly specific to the testing evidence to
concentric P=0.007; 12=% (higher eccentric favoured) | movement determine
intensity: 2
(38)
Comparable eccentric vs concentric
Comparable intensity: MD (kg): -1.84; 95% CI: -8.45,
eccentric vs 4.78; P=0.59; 12=% (neither condition
concentric favoured)
intensity: 2
(34)
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Technique

Olympic Weightlifting vs Standard RT

Morris 2022 8 (215) SMD: 0.19; 95% ClI: -0.31, 0.69; P=0.46; Olympic weightlifting and Some evidence in
12=67% (neither condition favoured) traditional RT appear to confer favour of no effect
similar benefits for strength
Technique
Power training RT vs Standard RT
Pearson 2022 8 (237) SMD: -0.13; 95% ClI: -0.89, 0.64; P=0.74; | RT with contractions performed as | Some evidence in
12=87% (neither condition favoured) fast as possible did not impact favour of no effect
strength gains compared to
traditional RT
Balachandran 2022 15 (433) SMD: 0.01; 95% ClI: -0.14, 0.16; 12=25% Power training and traditional RT Insufficient
(neither condition favoured) did not differentially to increase evidence in favour
strength
Steib 2010 5 (140) SMD: -0.23; 95% ClI: -1.42, 0.96; P=0.70; | RT with concentric phase Insufficient
12=89% (neither condition favoured) performed as quickly as possible evidence to
and progressive RT appear to determine
comparably improve maximal
strength in older adults
Technique
Range of Motion
Pallarés 2021 15 (549) SMD: 0.56; 95% ClI: 0.20, 0.91; P=0.004; | RT with full ROM produced Sufficient evidence
12=77.6% (Full ROM favoured) significantly greater improvements | in favour
in muscle strength
Oranchuk 2018 14 (713) 14/14 studies found maximal isometric Isometric RT caused substantial Some evidence in
force significantly increased with isometric | improvements in maximal force favour
RT production
Volume
Rocha 2024 Upper limb: 14 | Upper limb: SMD: 0.36; 95% ClI: 0.11, Higher volume RT promoted Sufficient evidence
(745) 0.61; P<0.01; 12=48% (higher volume greater strength gain than lower in favour

Lower limb: 21
(954)

favoured)

Lower limb: SMD: 0.50; 95% CI: 0.37,
0.63; P<0.01; 12=0% (higher volume
favoured)

volume RT

Mcleod and Currier 7 (2358) 3/7 reviews found sets impacted strength; RT volume (sets) impacted strength | Sufficient evidence
2023 4/7 reviews could not determine the effect | development in favour
Ralston 2019 12 (393) SMD: 0.93; 95% CI: 0.41, 1.45; P=0.0005; | Three-set protocols should be Some evidence in
12=92% (multiple sets favoured) included to maximize strength favour
development. However, single-set
programs also produce considerable
increases in muscular strength.
Ralston 2017 9 (223) SMD: 0.18; 95% ClI: 0.06, 0.30; P=0.003; Higher weekly set volume appeared | Some evidence in

12=45% (higher weekly set volume
favoured)

to promote larger strength
improvement than lower weekly set
volume

favour
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Krieger 2009 14 (NR) Full model: SMD: 0.26; 95% CI: 0.15, Two-to-three sets per exercise are Sufficient evidence
0.37; P<0.0001 (multiple sets favoured) associated with 46% greater in favour
strength gains than 1 set in both
Dose-response model: trained and untrained subjects
2-3 sets vs 1 set: SMD: 0.25; 95% CI:
0.14, 0.37; P=0.0001 (2-3 sets favoured)
1 set vs 4-6 sets: SMD: 0.35; 95% CI: -
0.05, 0.74; P=0.17 (neither condition
favoured)
2-3 sets vs 4-6 sets: SMD: 0.09; 95% ClI: -
0.31, 0.50; P=0.64 (neither condition
favoured)
Bagenhammar 2007 26 (1084) 12 studies found multiple-set RT was Multiple-set RT seems most Some evidence in
better than single-set RT; 13 studies found | appropriate to maximize strength favour
single- and multiple-set RT were equally gains, though single-set training is
effective sufficient to remain physically
active and fit
Wolfe 2004 16 (621) Significant interactions were found for Single-set programs for an initial Some evidence in
training status and program duration and short training period in untrained favour
number of sets (single vs. multiple). individuals result in similar strength
Trained individuals performing multiple gains as multiple-set programs.
sets generated significantly greater strength | However, as progression occurs and
increases (P<0.001), and multiple sets were | higher gains are desired, multiple-
superior to single sets for longer-duration set programs are more effective.
programs.
Set structure
Mcleod and Currier 2 (764) 2/2 reviews found no impact RT set configuration did not impact | Insufficient
2023 strength development evidence in favour
Marshall 2021 Overall: 11 Overall: SMD: 1.02; 95% CI: 0.76, 1.63; All set structures significantly Insufficient
(199) P<0.00001; 12=5% increase strength compared to evidence to
baseline with no difference between | determine

Cluster: 4 (43)

Complex: 2
(19)

Contrast: 5 (44)

Traditional: 8
(93)

Cluster: SMD: 0.68; 95% ClI: 0.24, 1.12;
P=0.002; 12=0%

Complex: SMD: 0.93; 95% ClI: 0.24, 1.60;
P=0.007; 12=0%

Contrast: SMD: 1.16; 95% CI: 0.70, 1.62;
P<0.00001; 12=0%

Traditional: SMD: 1.19; 95% CI: 0.76,
1.63; P<0.00001; 12=44%

subgroups
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Test for subgroup differences: P=0.35 (no
condition favoured)

Davies 2021 26 (738) SMD: -0.05; 95% CI: -0.21, 0.11; P=0.56; | Both cluster and traditional set Insufficient
12=11.03% (neither condition favoured) configurations demonstrate equal evidence in favour
effectiveness to increase muscular
strength
Jukic 2021 13 (335) SMD: -0.06; 95% CI: -0.16, 0.05; P=0.291; | Set structure manipulation has a Insufficient
12=32% (neither condition favoured) negligible impact on muscular evidence in favour
strength
Progression
Intrasession Autoregulation vs Standard RT
Larsen 2021 14 (356) Obijective autoregulation: 9/9 studies found | Both subjective and objective Some evidence in

strength increased
Subjective autoregulation: 6/6 studies
found strength increased

autoregulation methods are
effective for enhancing maximal
strength

favour of no effect

Hickmott 2022

Autoregulated
Vs
Standardized
load: 6 (133)

Volume
autoregulation:
9 (308)

Autoregulated vs Standardized load: MD
(kg): 2.07; 95% ClI: -0.32, 4.46; P=0.09;
12=0% (neither condition favoured)

Volume autoregulation: MD (kg): 2.32;
95% ClI: 0.33, 4.31; P=0.02; 12=0%
(velocity loss threshold <25% favoured)

Autoregulated and standardized
load prescription demonstrated
similar improvements in 1RM
strength.

When sets and relative intensity
were equated, velocity loss
thresholds <25% were superior for
promoting strength.

Some evidence in
favour

Progression

Varied Exercise Selection vs Standard RT

Kassiano 2022

6 (198)

5/6 studies found no difference in strength
gains between varied and constant exercise
selections

Varying exercise selection did not
appear to impact muscle strength
gains compared to fixed exercise
selection

Insufficient
evidence to
determine

Progression
Periodization

Mcleod and Currier
2023

2 (612)

1/2 reviews found periodization impacted
strength; 1/2 reviews could not determine
the effect

It was unclear if RT periodization
impacted strength development

Some evidence in
favour of no effect

Moesgaard 2022

Periodized vs
non-periodized:

Periodized vs non-periodized: SMD: 0.31;
95% ClI: 0.04, 0.57; P=0.02; 12=73%

When volume is equated between
conditions, periodized RT has a

15 (616) (periodized RT favoured) greater effect on 1RM strength
compared to non-periodized RT,

Undulating Undulating periodization vs linear and undulating periodization

periodization periodization: SMD: 0.31; 95% CI: 0.02, resulted in greater increases in IRM

vs linear 0.61; P=0.04; 12=70% (undulating compared to linear periodization.

periodization: periodization favoured)

14 (612)

Sufficient evidence
in favour
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Harries 2015 Bench Press: Bench Press: MD: 1.71 kg; 95% ClI: -2.05, | Linear and undulating periodization | Some evidence in
16 (463) 5.47; P=0.37; 12=55% (neither condition did not differentially impact upper- | favour of no effect
favoured) body and lower-body strength
development
Leg Press: 7 Leg Press: MD: 25.93 kg; 95% CI: -2.48,
(190) 54.35; P=0.07; 12=64% (neither condition
favoured)
Squat: 6 (173) | Squat: MD: -1.67 kg; 95% CI: -10.88,
7.54; P=0.72; 12= (neither condition
favoured)
Rhea 2004 11 (39M) SMD: 0.84; standard deviation: 1.41; Periodized RT was more effective Insufficient
P<0.01 (periodized RT favoured) than non-periodized RT to increase | evidence to
strength determine
Exercise order
Mcleod and Currier 1 (207) 1/1 review found exercise order impacted RT exercise order impacted Some evidence in
2023 strength strength development favour
Nunes 2021 8 (189) SMD: 0.45; 95% CI: 0.09, 0.81; P=0.014; Strength gains are greatest in Some evidence in
12=37.4 (exercise performed first favoured) | exercises performed at the favour
beginning of a training session
Eddens and van Dynamic Dynamic strength: MD (%): 6.91; 95% CI: | Performing RT before AE is Some evidence in
Someren 2018 strength: 9 1.96, 11.87; P=0.006; 12=66% (RT before | beneficial for lower-body dynamic | favour
(227) AE favoured) strength
Static strength: | Static strength: MD (%): -0.04; 95% CI: -
6 (155) 3.19, 3.11; P=0.98; 12=17% (neither
condition favoured)
Murlasits 2018 9 (318) MD (kg): 3.96; 95% CI: 0.81, 7.10; 12=0% | RT before AE is superior to AE Some evidence in
(RT before AE favoured) before RT for 1RM strength favour
development
Concurrent training
Huiberts 2023 21 (407) SMD: -0.32; 95% ClI: -0.51, -0.14; RT was favoured to increase Sufficient evidence
P=0.0008; 12=0% (RT favoured) strength compared to combined RT | in favour
and aerobic training
Petré 2021 Untrained: 7 Untrained: SMD: 0.03; 95% ClI: -0.29, Adding endurance training to RT Some evidence in
(151) 0.35; P=0.87; 12=0% (neither condition appeared to negatively impact favour
favoured) lower-body strength development
in trained individuals, but not in
Moderately Moderately Trained: SMD: -0.20; 95% CI: | moderately trained or untrained
Trained: 10 -0.59, 0.02; P=0.08; 12=0% (neither individuals
(318) condition favoured)
Trained: 10 Trained: SMD: -0.35; 95% CI: -0.59, -
(281) 0.11; P<0.01; 12=2% (RT alone favoured)
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Trowell 2020 Knee Flexion Knee Flexion Strength: SMD: 0.89; 95% The addition of RT significantly Some evidence in
Strength: 6 Cl: 0.48, 1.30; P<0.0001; 12=2% (RT+AE | improved knee flexion, knee favour of no effect
(111) favoured) extension and squat strength more
than endurance training alone
Knee Knee Extension Strength: SMD: 0.69; 95%
Extension Cl: 0.29, 1.09; P=0.0006; 12=4% (RT+AE
Strength: 6 favoured)
(119)
Squat Strength: SMD: 0.63; 95% CI: 0.13,
Squat Strength: | 1.12; P=0.01; 12=28% (RT+AE favoured)
6 (101)
Sabag 2018 Upper body: 7 | Upper body: SMD: 0.016; 95% CI: -0.319, | Combining high-intensity interval Some evidence in
(111) 0.351; P=0.927 (neither condition training and RT did not appear to favour of no effect
favoured) impact strength development
compared to RT alone
Lower body: Lower body: SMD: -0.248; 95% ClI: -
12 (235) 0.495, -0.001; P=0.049 (RT alone
favoured)
Cadore 2013 4 (NR) 3/4 studies found no difference in strength | Strength gains do not appear to be Insufficient
gains between concurrent training and RT; | impacted with concurrent training, | evidence to
1/4 studies found RT was superior to especially if RT is performed determine
concurrent training before endurance training and/or
RT frequency does not exceed
twice per week
Wilson 2012 AE: 25" (NR) AE: SMD: 0.78; 95% ClI: 0.36, 1.19 Combining RT and AE seems to Some evidence in
yield greater strength than AE alone | favour of no effect
AE+RT: 26" AE+RT: SMD: 1.44; 95% CI: 1.03, 1.84
(NR)
Significant difference between AE and
AE+RT for lower body strength (P<0.05)
but not upper body strength

AMSTAR, A Measurement Tool to Assess Systematic Reviews (total scores); 1RM, one-repetition maximum; 95% CI, 95% confidence interval; AE,
endurance training; BFR, blood flow restriction, CTRL, non-exercise control; kg, kilograms; MA, meta analysis (Y, yes; N, no); NR, not reported; NS, not
synthesized; QoE, Quality of evidence; RT, resistance training; SES, standardized effectiveness statement; SMD, standardized mean difference; *, value only
reported for entire review; **, number of groups included in analysis; », value reported as effect sizes.
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Supplementary Appendix 12: Details of included reviews assessing muscle hypertrophy.

mass: 4 (185)

Leg lean mass:
2 (101)

Appendicular
skeletal muscle

0.02, 0.56; P=0.07; 12=0% (neither
condition favoured)

Leg lean mass: SMD: 0.12; 95% CI: -0.25,
0.50; P=0.52; 12=0% (neither condition

favoured)

Appendicular skeletal muscle mass index:

increase indices of skeletal muscle
mass

to determine

Reference MA | No. of studies Synthesized Outcome Bottom-line statement SES AMSTAR | QoE
(participants)
Standard RT vs CTRL
Chen 2023 Y ASMI: NR ASMI: MD: 0.19; 95% Crl: 0.08, 0.3 (RT RT promoted muscle hypertrophy Sufficient evidence 8 4
(913) favoured) compared to CTRL in favour
Leg muscle Leg muscle mass: MD: 0.465; 95% Crl: -
mass: NR (369) | 0.010, 0.974 (neither condition favoured)
Skeletal muscle | Skeletal muscle mass: MD: 0.584; 95% Crl:
mass: NR (953) | 0.106, 1.04 (RT favoured)
de Souza Y 5 (140) SMD: 0.12; 95% ClI: 0.07, 0.16; RT appeared to promote hypertrophy | Insufficient evidence | 8 4
Cordeiro 2023 P<0.000001; 12=0% (RT favoured) vs CTRL, but the results should be to determine
interpreted with caution due to the
low number of included studies
Currier and Y 119 (3364) 7/10 resistance training prescriptions All resistance training prescription Sufficient evidence 9 4
Mcleod 2023 significantly increased hypertrophy versus promoted hypertrophy compared to in favour
CTRL, with SMDs ranging from 0.10 to CTRL. The highest-ranked
0.66 (RT favoured) prescriptions for hypertrophy
included multiple sets.
Geng and Zhai | Y 2 (89) MD: 0.90; 95% CI: 0.11, 1.75 (RT favoured) | There was insufficient evidence to Insufficient evidence | 6 3
2023 determine impact of RT on to determine
appendicular skeletal muscle mass
Mcleod and N 4 (2955) 4/4 reviews found RT promoted hypertrophy | RT promoted hypertrophy versus Sufficient evidence 8 3
Currier 2023 versus CTRL CTRL in favour
Gonzélez- Y 7 (276) MD: 1.03 kg; 95% CI: 0.35, 1.72; P=0.003; RT increased total muscle mass Some evidence in 8 4
Rocha 2022 12=0% (RT favoured) compared to CTRL favour
Zhao 2022 Y 6 (267) SMD: 0.52; 95% CI: 0.27, 0.76; P<0.01; RT increased skeletal muscle index Some evidence in 6 3
12=3% (RT favoured) compared to CTRL favour
Yagiz 2022 Y 17 (711) All studies found a positive effect of Most exercise interventions showed Some evidence in 7 3
resistance training on the cross-sectional large effect sizes for increasing the favour
area of the pectoralis major, triceps brachii, size of individual upper extremity
and biceps brachii. muscles
Chen 2021 Y Skeletal muscle | Skeletal muscle mass: SMD: 0.27; 95% CI: - | Resistance training does not seem to | Insufficient evidence | 7 3
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mass index: 5

SMD: 0.25; 95% ClI: -0.27, 0.78; P=0.35;

Muscle fiber: 3

Muscle fiber: SMD: 0.33; 95% ClI: -0.67,

(208) 12=68% (neither condition favoured)
Polito 2021 Young adults: Young adults: SMD: 0.54; 95% ClI: 1.23, Different combinations of RT Sufficient evidence
96 (182) 1.63; 12=70.44% (RT favoured) variables improved muscle mass in in favour
young and older adults. In older
Older adults: 85 | Older adults: SMD: 0.38; 95% ClI: 0.25, adults, this was favoured by greater
(657) 0.50; 12=57.92% (RT favoured) frequency and duration, although
hampered by excessive volume
Grgic 2020 Whole muscle: | Whole muscle: SMD: 0.30; 95% CI: 0.10, RT caused muscle hypertrophy at the | Some evidence in
6 (203) 0.50; P=0.013 (RT favoured) whole-muscle level in very elderly favour

adults: 5 (226)

Older adults: 7
(236)

significant improvements in measures of
skeletal muscle mass.

Older adults: 4/7 studies found significant

seem to promote muscle hypertrophy

(39) 1.33; P=0.266 (neither condition favoured)
Hagstrom 2020 15 (609) SMD: 0.52; 95% ClI: 0.25, 0.78; P=0.000; RT increases muscle hypertrophy in | Sufficient evidence
12=0% (RT favoured) adult females in favour
Bandeira de 5 (300) 1/5 studies found RT gained almost 1 kg of RT does not seem to increase muscle | Insufficient evidence
Mello 2019 appendicular muscle mass compared to mass in older adults, but scarcity of in favour
CTRL,; 4/5 studies found no difference in and heterogeneity between trials
muscle mass compared to CTRL. limit conclusions.
Beckwée 2019 5 (2049) 4/5 included reviews found RT increased RT is recommended to improve Sufficient evidence
muscle mass muscle mass in older people in favour
Moreira 2019 14 (475) SMD: 0.26; 95% CI: -0.08, 0.60; P=0.13; Short term strength training does not | Insufficient evidence
12=68% (neither condition favoured) seem to impact muscle mass in older | in favour
adults
Beaudart 2017 34 (2597) 27/34 studies found muscle mass increased Physical exercise has a beneficial Sufficient evidence
with exercise impact on muscle mass in healthy in favour
subjects aged 60 years and older
Borde 2015 9 (283) SMD: 0.42; 95% ClI: 0.18, 0.66; P=0.0006; RT significantly increases muscle Some evidence in
12=0% (RT favoured) mass, though the effect is small favour
Special RT vs CTRL
Circuit RT
Ramos-Campo 5 (190) SMD: 0.29; 95% CI: -0.00, 0.57; P=0.05; Circuit RT appears to increase Insufficient evidence
2022 12=0% (RT favoured) muscle mass to determine
Ramos-Campo 8 (236) SMD: 1.41; 95% CI: 0.27, 2.55; P=0.02; Circuit RT is an effective method to | Some evidence in
2021 12=0% (RT favoured) increase muscle mass favour
Special RT vs CTRL
Elastic Band RT
Tsai 2022 2 (133) MD: 0.14 kg; 95% CI: 0.03, 0.26; P=0.01, RT with elastic bands appeared to Insufficient evidence
12=0% (elastic band RT favoured) promote hypertrophy compared to to determine
CTRL
Colado 2020 Middle-aged Middle-aged adults: 5/5 studies found Free-weight and elastic band training | Some evidence in

favour
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improvements in measures of skeletal
muscle mass.

Vézquez 2022

hypertrophy

magnitude of muscle mass gains.

Special RT vs CTRL
Flywheel RT

Nunez Sanchez 5 (104) The SMD in the experimental group (0.75) RT with flywheel systems increased | Insufficient evidence

2017 was significantly higher (P<0.05) than the muscle volume during short periods | to determine
SMD in CTRL (0.39) (RT favoured) of training.

Frequency

Mcleod and 4 (1070) 1/4 reviews found an effect; 2/4 reviews RT frequency did not impact Insufficient evidence

Currier 2023 found not effect; 1/4 reviews could not hypertrophy in favour
determine the effect

Bernardez- 1(836) 1/1 reviews found frequency does not Frequency (when volume equated) Insufficient evidence

Véazquez 2022 impact hypertrophy when volume is did not influence the magnitude of in favour
equated, but higher frequencies are favoured | muscle mass gains.
when volume is not equated.

Kessinger 2020 4 (81) 2/4 studies found similar effects of low- and | There is moderate-to-strong evidence | Insufficient evidence
high-frequency RT; 1/4 studies favoured to suggest that lower-frequency RT, | to determine
high-frequency; 1/4 studies favoured low- when volume is equated, will
frequency. produce equal to greater amounts of

hypertrophy in comparison to higher-
frequency RT

Kneffel 2020 11 (435) SMD: 0.02; 95% CI: -0.04, 0.07; P=0.51 No significant effect of frequency Some evidence in
(neither condition favoured) was found for muscle hypertrophy favour of no effect

Raya-Gonzalez 4 (85) 2/4 studies found no difference between 1 Available evidence suggests Insufficient evidence

2019 versus 2 days per week and 3 versus 6 days | frequency does not impact to determine
per week. 2/4 studies found greater gains in | hypertrophy gains.
muscle mass with 5 and 3 versus 1 day per
week (comparable when >2 days per week).

Schoenfeld 25 (836) Volume-equated: SMD: 0.07; 95% CI: - There is strong evidence that Insufficient evidence

2019 0.02, 0.17; P=0.11 (neither condition resistance training frequency does in favour
favoured) not significantly or meaningfully

impact muscle hypertrophy when
Non-volume equated: volume is equated
1 d/wk: SMD: -0.03; 95% ClI: -0.18, 0.13
2 d/wk: SMD: 0.08; 95% CI: -0.04, 0.20
3+ d/wk: SMD: 0.15; 95% CI: -0.04, 0.34
Schoenfeld 7 (200) SMD: 0.19; 95% CI: 0.11, 0.28 (Higher RT twice a week promotes superior Some evidence in
2016 frequency favoured) hypertrophic gains compared to RT favour
once a week
Intensity
Load

Mcleod and 8 (2578) 1/8 reviews found an effect; 4/8 reviews RT load did not impact hypertrophy | Insufficient evidence

Currier 2023 found no effect; 3/8 reviews could not in favour
determine the effect

Bernardez- 3(941) 3/3 reviews found load does not impact Intensity (load) did not influence the | Insufficient evidence

in favour
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Carvalho 2021 High load vs High load vs low load: SMD: 0.01; 95% CI: | Regardless of the magnitude of load, | Some evidence in
low load: 6 -0.30, 0.32; P=0.938 (neither condition RT induced similar hypertrophy favour of no effect
(162) favoured) under volume-matched conditions
High load vs High load vs moderate load: SMD: 0.04;
moderate load: | 95% CI: -0.12, 0.20; P=0.559 (neither
6 (170) condition favoured)
Moderate load Moderate load vs low load: SMD: 0.17; 95%
vs low load: 2 Cl: -2.51, 2.84; P=0.571 (neither condition
(62) favoured)
Low load vs Low load vs very low load: SMD: 0.28; 95%
very low load: Cl: -5.09, 5.65; P=0.626 (neither condition
NR (NR) favoured)
Refalo 2021 Whole muscle Whole muscle size: SMD: 0.06; 95% CI: - High- and low-load RT induce Insufficient evidence
size: 20 (533) 0.11, 0.24; P=0.47; 12=0% (neither comparable skeletal muscle in favour
condition favoured) hypertrophy
Muscle fiber Muscle fiber CSA: SMD: 0.29; 95% CI: -
CSA: 5 (138) 0.09, 0.66; P=0.13; 12=10% (neither
condition favoured)
LBM/FFM: 9 LBM/FFM: SMD: 0.05; 95% CI: -0.20,
(267) 0.29; P=0.70; 12=0% (neither condition
favoured)
Muscle Muscle thickness: 7/8 studies found no
thickness: 8 difference.
(198)
Whole muscle CSA: 9/13 studies found no
difference.
Whole muscle
CSA: 13 (313)
Grgic 2020 Type | fibers: 5 | Type I fibers: SMD: 0.28; 95% ClI: -0.27, No significant differences between Insufficient evidence
(108) 0.82; P=0.316 (neither condition favoured) low-load vs. high-load RT on type | | to determine
or type Il muscle fiber hypertrophy.
Type Il fibers: 5 | Type Il fibers: SMD: 0.30; 95% CI: -0.05,
(108) 0.66; P=0.089 (neither condition favoured)
Lopez 2020 24 (604) High-load vs low-load: SMD: 0.12; 95%CI: | Muscle hypertrophy improvements Insufficient evidence

-0.06, 0.29; P=0.241 (neither condition
favoured)

Moderate-load vs low-load: SMD: 0.20;

seem to be load independent

in favour
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95%CI: -0.04, 0.44; P=0.113 (neither
condition favoured)

High-load vs moderate-load: SMD: 0.09;
95%CI:-0.33, 0.16; P=0.469 (neither
condition favoured)

12=0% (neither condition favoured)

no conclusion could be drawn about
the effects of low-load BFR RT on

Raya-Gonzalez 4 (92) 3/4 studies found no difference in muscle Available evidence suggests load Some evidence in
2019 mass gains between high and low load RT does not impact hypertrophy gains. favour of no effect
Schoenfeld 10 (231) SMD: 0.03; 95% ClI: -0.16, 0.22 (neither Load does not appear to impact Insufficient evidence
2017 condition favoured) muscle hypertrophy in favour
Csapo 2016 7 (231) SMD: 0.136; 95% CI: 0.009, 0.259; P=0.036 | RT with higher loads caused Some evidence in
(heavy load RT favoured) marginally larger gains in muscle favour
size
Schoenfeld 8 (191) SMD: 0.43; 95% ClI: -0.05, 0.92; P=0.076 There were no significant differences | Some evidence in
2016 (neither condition favoured) between high- and low-load RT for favour of no effect
muscle hypertrophy
Intensity
Fatigue/failure
Mcleod and 1(219) 1/1 review found no effect RT to failure did not impact Some evidence in
Currier 2023 hypertrophy favour of no effect
Refalo 2023 9 (284) SMD: 0.19; 95% CI: 0.00, 0.37; P=0.045; While RT to failure was statistically | Some evidence in
12=0% (failure RT favoured) superior for promoting hypertrophy favour of no effect
compared to non-failure RT, the
effect size was trivial, suggesting RT
performed to failure is not superior
to non-failure RT.
Grgic 2022 7 (219) SMD: 0.22; 95% CI: -0.11, 0.55; P=0.152 Training to or not to muscle failure Some evidence in
(neither condition favoured) may produce similar increases in favour of no effect
muscle size, though training to
failure was favoured in resistance-
trained individuals.
Vieira 2021 4 (189) SMD: 0.75; 95% ClI: 0.22, 1.28; P=0.005; RT to failure seems to promote Some evidence in
12=63.8% (RT to failure favoured) significantly more hypertrophy that favour
RT not to failure
Raya-Gonzélez 3 (78) 3/3 studies found similar gains in muscle Available evidence suggests training | Some evidence in
2019 mass between failure and non-failure RT to, or not to, failure does not impact | favour of no effect
hypertrophy gains.
Type
Blood flow restriction RT vs Standard RT
Rodrigo- 3(219) SMD: 0.62; 95% ClI: -0.09, 1.34; P=0.09; Strength training with BFR may Some evidence in
Mallorca 2021 12=59% (neither condition favoured) induce muscle hypertrophy in non- favour of no effect
active older adults, at least at a
similar extent as traditional RT
Centner 2019 4 (72) SMD: 0.21; 95% CI: -0.14, 0.56; P=0.86; Due to insufficient data availability, | Insufficient evidence

to determine
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muscle mass compared to low-load
RT nor high-load RT

(107)

Upper body: 2
(50)

slow RT versus fast RT; 1/5 studies found
no difference; 1/5 studies favoured fast RT
versus moderate-slow RT

Upper body: 2/2 studies favoured fast versus

effective for hypertrophy of the
quadriceps and fast training seems
more effective for hypertrophy of the
biceps brachii.

moderate-slow training

Lixandrao 10 (368) SMD: 0.10; 95% ClI: -0.10, 0.30 (neither High-load RT induced comparable Insufficient evidence
2018 condition favoured) increases in muscle mass compared in favour
to BFR-RT, regardless of absolute
occlusion pressure, cuff width, and
occlusion pressure prescription
method.
Type
Flywheel RT vs Standard RT
Maroto- 7 (160) SMD: 0.57; 95% ClI: 0.25, 0.90; P=0.0005; Eccentric overload induced by Some evidence in
Izquierdoa 12=0% (Flywheel eccentric overload training | flywheel devices are associated with | favour
2017 favoured) greater improvements in muscle
hypertrophy than traditional
RT/CTRL
Type
Machine RT vs Free-weight RT
Haugen 2023 5 (123) SMD: -0.055; 95% ClI: -0.397, 0.287; RT with machines and free-weights Insufficient evidence
P=0.751 (neither condition favoured) did not differentially impact to determine
hypertrophy
Type
Single-joint RT Exercises vs Multi-joint RT Exercises
Rosa 2023 7(193) SMD: 0.07; 95% CI: -0.09, 0.23; 12=0% Single- and multi-joint RT did not Some evidence in
(neither condition favoured) differentially impact muscle favour of no effect
hypertrophy.
Raya-Gonzalez 2 (65) 2/2 studies found no difference in gains in Available evidence suggests single- Insufficient evidence
2019 muscle mass between single- and multi-joint | and multi-joint exercises comparably | to determine
EXercises. promote hypertrophy.
Type
Variable Load RT vs Standard RT
Fuentes-Garcia 12 (408) 11/12 studies found no difference between Variable RT did not produce greater | Insufficient evidence
2023 variable resistance training and traditional muscle mass gain compared to in favour
resistance training. traditional RT.
Time
Time Under Tension
Mcleod and 2 (363) 1/2 reviews found no effect; 1/2 reviews RT contraction velocity/time under Insufficient evidence
Currier 2023 could not determine the effect tension did not impact hypertrophy in favour
Bernardez- 1(239) 1/1 reviews found repetition duration did not | Repetition duration did not influence | Some evidence in
Véazquez 2022 impact hypertrophy the magnitude of muscle mass gains. | favour of no effect
Hackett 2018 Lower body: 5 Lower body: 3/5 studies favoured moderate- | Moderate-slow RT seems more Insufficient evidence

to determine
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Schoenfeld 8 (204) Fast/heavy duration: SMD: 0.67; 95% CI: Hypertrophic outcomes appear to be | Some evidence in
2015 0.22,1.13 similar when training with repetition | favour of no effect
durations ranging from 0.5to 8
Fast/light duration: SMD: 0.79; 95% CI: seconds to concentric muscular
0.095, 1.67 failure, suggesting that a fairly wide
range of repetition durations can
Medium duration: SMD: 0.27; 95% CI: - maximize muscle growth
0.22,0.75
Slow duration: SMD: 0.29; 95% CI: -0.34,
0.92
No significant differences between any of
the tempo categories (Hochberg-adjusted P
value = 0.94)
Time
Time of Day
Mcleod and 1(112) 1/1 review found no effect RT time of day did not impact Insufficient evidence
Currier 2023 hypertrophy to determine
Bernardez- 1(112) 1/1 review found time of day did not impact | RT time of day did not appear to Insufficient evidence
Véazquez 2022 hypertrophy influence the magnitude of muscle to determine
mass gains.
Grgic 2019 5(112) SMD: 0.20; 95% CI: -0.40, 0.40; P=0.958; RT-induced muscle hypertrophy is Insufficient evidence
12=0% (neither condition favoured) similar irrespective of the time of to determine
day at which the training is
performed
Rest interval
Mcleod and 2 (115) 2/2 reviews could not determine the effect It was not possible to determine the Insufficient evidence
Currier 2023 impact of RT inter-set rest on to determine
hypertrophy
Raya-Gonzélez 2 (35) 2/2 studies found greater gain in muscle Available evidence suggests rest Insufficient evidence
2019 mass with longer (2.5 or 3 minutes) versus interval length might impact to determine
shorter (1 minute) rest between sets. hypertrophy gains.
Grgic 2017 6 (115) All studies observed increased hypertrophy Both short and long inter-set rest Insufficient evidence
in both short and long rest interval groups intervals seem to effectively promote | to determine
(range = 0.5-13.3%) muscle hypertrophy, though longer
rest intervals may be advantageous
for trained individuals
Henselmans 6 (NR) 5/6 studies observed no difference in muscle | Muscle hypertrophy does not seem to | Insufficient evidence
2014 hypertrophy between longer and shorter rest | be influenced by rest interval length | to determine
intervals
Technique
Contraction Type
Mcleod and 3 (868) 2/3 reviews found an effect; 1/3 reviews RT contraction type impacted Sufficient evidence
Currier 2023 could not determine the effect hypertrophy in favour
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Raya-Gonzalez

2 (19)

1/1 study found no difference between

Available evidence suggests

Insufficient evidence

12=80.3% (Full ROM RT favoured)

greater lower-limb muscle
hypertrophy

2019 eccentric-concentric and eccentric-only contraction type might not impact to determine
training. hypertrophy gains.
Schoenfeld 15 (356) SMD: -0.27; 95% CI: -0.56, 0.01; P=0.057 Eccentric-only training likely Insufficient evidence
2017 (neither condition favoured) provides a small advantage over in favour
concentric-only training for
promoting a hypertrophic response;
notwithstanding, both contraction
modes can promote significant
muscular hypertrophy
Roig 2009 3(73) MD (cm2): 1.49; 95% Cl: -1.32, 4.31,; Eccentric or concentric training Insufficient evidence
P=0.30; 12=28% (neither condition performed separately can promote to determine
favoured) increases in muscle mass, but
eccentric training performed at high
intensities might be more effective to
promote hypertrophy
Technique
Range of Motion
Pallarés 2021 4 (90) SMD: 0.88; 95% CI: 0.19, 1.57; P=0.027; Full ROM RT produced significantly | Some evidence in

favour

Schoenfeld
2020

Lower body: 4
(61)

Upper body: 2
(74)

Lower body: 3/4 studies favoured full ROM
training versus partial ROM

Upper body: 1/2 studies found similar
improvements between full ROM and partial
ROM; 1/2 studies found a benefit of partial
ROM

Performing RT through a full ROM
is favoured for hypertrophy of the
lower body musculature, but the
effects of ROM for the upper limbs
is limited and conflicting

Insufficient evidence
to determine

12=0% (neither condition favoured)

not differentially impact changes in
lean mass.

Raya-Gonzalez 1 (26) 1/1 study found greater hypertrophy with Available evidence suggests range of | Insufficient evidence
2019 complete range of motion versus partial motion might impact hypertrophy to determine

range of motion gains.
Oranchuk 2018 9 (176) RT with joint angles <70°: SMD: 0.045; SD: | Inconclusive impact of joint angle on | Insufficient evidence

0.034 hypertrophy to determine

RT with joint angles >70°: SMD: 0.046; SD:

0.027

Technique
Power Training RT vs Standard RT
Balachandran 10 (336) SMD: 0.0004; 95% Cl: -0.08, 0.08; 12=0% Power training did not differentially | Insufficient evidence
2022 (neither condition favoured) impact hypertrophy compared to in favour
traditional RT
Volume

Rocha 2024 14 (555) SMD: 0.06; 95% ClI: -0.10, 0.23; P=0.46; High volume and low volume RT did | Insufficient evidence

in favour
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Véazquez 2022

relationship between volume and
hypertrophy

hypertrophy in a dose-dependent
manner.

Mcleod and 3(812) 2/3 reviews found an effect; 1/3 reviews RT volume (sets) impacted Sufficient evidence
Currier 2023 could not determine the effect hypertrophy in favour
Bernardez- 2 (712) 2/2 reviews found a positive dose-response Volume impacted muscle Sufficient evidence

in favour

Baz-Valle 2022

Quadriceps: 8
(181)

Biceps brachii:
6 (143)

Triceps brachii:

Quadriceps: SMD: -0.20; 95% CI: -0.49,
0.10; P=0.19; 12=0% (neither condition
favoured)

Biceps brachii: SMD: -0.10; 95% ClI: -0.46,
0.26; P=0.59; 12=14% (neither condition
favoured)

Triceps brachii: SMD: -0.50; 95% CI: -0.88,

A range of 12-20 weekly sets per
muscle group may be optimal for
increasing muscle hypertrophy in
young, trained men

Insufficient evidence
to determine

(cluster and rest
redistribution)

vs traditional: SMD: -0.03; 95% CI: -0.20,

negligible impact on hypertrophy

5 (111) -0.11; P=0.01; 12=0% (High volume
favoured)
Raya-Gonzalez 3 (90) 3/3 studies found greater hypertrophy with Available evidence suggests volume | Some evidence in
2019 greater RT volume impacts hypertrophy gains. favour
Schoenfeld 15 (418) Higher vs lower volume: SMD: 0.24; 95% Substantial hypertrophic gains can be | Sufficient evidence
2017 Cl: 0.04, 0.44; P=0.03 (Higher volume made using low-volume protocols in favour
favoured) (<4 weekly sets per muscle group);
however, the present analysis shows
Each additional weekly set: SMD: 0.023; that high volume protocols produce
95% ClI: 0.010, 0.036; P=0.002 (positive significantly greater increases in
dose-response relationship) muscle growth than low volume. It
appears that at least 10 weekly sets
per muscle group is necessary to
maximise increases in muscle mass
Krieger 2010 8 (235) SMD: 0.11; 95% CI: 0.02, 0.19; P=0.016 Multiple sets per exercise were Some evidence in
(multiple sets favoured) associated with significantly greater | favour
changes in muscle size than a single
set per exercise
Set structure
Mcleod and 2 (195) 1/2 reviews found no effect; 1/2 reviews RT set configuration did not appear Insufficient evidence
Currier 2023 could not determine the effect to impact hypertrophy to determine
Sgdal 2023 5 (101) SMD: 0.155; 95% CI: -0.199, 0.509; There was insufficient data to Insufficient evidence
P=0.392; 12=0% (neither condition determine if drop sets differentially to determine
favoured) impact hypertrophy compared to
traditional sets
Davies 2021 8 (189) SMD: -0.05; 95% ClI: -0.32, 0.23; P=0.73; Cluster and traditional set Some evidence in
12=0% (neither condition favoured) configurations demonstrated equal favour of no effect
effectiveness to positively induce
muscle hypertrophy
Jukic 2021 Alternative Alternative (cluster and rest redistribution) Set structure manipulation has a Insufficient evidence

to determine
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vs traditional: 5 | 0.13; P=0.708; 12=52% (neither condition

(105) favoured)

Cluster vs

traditional: 2 Cluster vs traditional: SMD: -0.93; 95% ClI:
(34) -3.24, 1.38; P=0.429; 12=87% (neither

condition favoured)
Rest
redistribution vs | Rest redistribution vs traditional: SMD: -
traditional: 3 0.06; 95% CI: -0.26, 0.14; P=0.543; 12=0%
(71) (neither condition favoured)

Progression
Intrasession Load Regulation vs Standard RT

Hickmott 2022 | Y Autoregulated Autoregulated vs Standardized load: NS Moderate-high velocity loss Insufficient evidence
vs Standardized thresholds (>25%) were optimal for | to determine
load: 1 (21) muscle hypertrophy
Volume Volume autoregulation: MD (cm2): 0.61;
autoregulation: | 95% CI: 0.05, 1.16; P=0.03; 12=0%
3 (243) (velocity loss threshold >25% favoured)

Progression
Varied Exercise Selection vs Standard RT

Kassiano 2022 | N 7 (218) 5/7 studies found no difference in Varying exercise selection did not Some evidence in
hypertrophy between varied and constant appear to impact muscle hypertrophy | favour of no effect
exercise selections compared to constant exercise

selection

Raya-Gonzélez | N 2 (95) 2/2 studies found varied exercise selection Auvailable evidence suggests exercise | Insufficient evidence

2019 or strength/power training increased type might impact hypertrophy gains. | to determine
hypertrophy.

Progression
Periodization

Mcleod and N 2 (417) 2/2 reviews found no effect RT periodization did not impact Insufficient evidence
Currier 2023 hypertrophy in favour
Bernardez- N 1 (303) 1/1 reviews found periodization schemes Periodization (linear and undulating) | Insufficient evidence
Véazquez 2022 (linear and undulating) did not differentially | did not influence the magnitude of in favour
impact hypertrophy muscle mass gains.

Moesgaard Y Periodized vs Periodized vs non-periodized: SMD: 0.13; No differences were found in muscle | Insufficient evidence
2022 non-periodized: | 95% CI: -0.10, 0.36; P=0.27; 12=0% (neither | hypertrophy between periodized and | in favour

10 (294) condition favoured) non-periodized RT, along with no

differences between different

Undulating vs Undulating vs linear periodization: SMD: periodization models.

linear 0.05; 95% ClI: -0.20, 0.29; P=0.72; 12=0%

periodization: (neither condition favoured)

11 (361)
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Grgic 2018 12 (333) 12/12 studies observed hypertrophy in Both periodized and non-periodized | Insufficient evidence
periodized (range [% change]: 0, 8.7%) and | RT may induce similar muscle in favour
non-periodized (-3.0,10.3) groups hypertrophy

Exercise order

Mcleod and 1(77) 1/1 review found no effect RT exercise order did not impact Some evidence in

Currier 2023 hypertrophy favour of no effect

Bernardez- 1 (268) 1/1 reviews found exercise order did not Exercise order did not influence the Some evidence in

Vazquez 2022 impact hypertrophy magnitude of muscle mass gains. favour of no effect

Nunes 2021 7(177) SMD: 0.03; 95% ClI: -0.26, 0.31; P=0.862; Exercise order does not seem to Some evidence in
12=0% (neither condition favoured) impact muscle hypertrophy favour of no effect

Raya-Gonzalez 1(71) 2/2 studies found no difference in Available evidence suggests exercise | Insufficient evidence

2019 hypertrophy based on exercise order. order might not impact hypertrophy | to determine

gains.

Eddens and 5 (137) MD: 1.15%; 95% CI: -1.56, 3.87; P=0.40; The order of RT exercises within a Some evidence in

van Someren 12=72% (neither condition favoured) training session does not seem to favour of no effect

2018 impact muscle hypertrophy

Concurrent training

Huiberts 2023 5(112) SMD: 0.24; 95% ClI: -0.29, 0.77; P=0.37; RT alone did not differentially Insufficient evidence
12=48% (neither condition favoured) impact hypertrophy compared to RT | to determine

combined with and aerobic training

Sabag 2018 7 (128) SMD: 0.106; 95% CI: -0.224, 0.435; Combining high-intensity interval Insufficient evidence
P=0.529 (neither condition favoured) training and RT did not appear to to determine

impact hypertrophy compared to RT
alone

Alcaraz-lbafiez 6 (111) 1/6 studies found significant improvements While RT increased endurance Insufficient evidence

2017 in proxy measures of muscle mass runners’ strength, these to determine

improvements were rarely
accompanied by muscle hypertrophy

Cadore 2013 6 (NR) 5/6 studies found no difference between RT | Endurance training does not impair Some evidence in
alone and concurrent training; 1/6 studies RT-induced hypertrophy when both | favour of no effect
favoured the RT alone group types of training are performed

simultaneously
Wilson 2012 RT: 23" (NR) RT: SMD: 1.23; 95% CI: 0.92, 1.53 Combining RT and AE seems to Some evidence in
AE: 20" (NR) AE: SMD: 0.27; 95% CI: -0.53, 0.60 yield greater hypertrophy than AE favour
AE+RT: 297 AE+RT: SMD: 0.85; 95% CI: 0.57, 1.2 alone
(NR) Significant difference between AE and
AE+RT (P<0.05) and between AE and RT
(P<0.05)

95% CI, 95% confidence interval; AMSTAR, A Measurement Tool to Assess Systematic Reviews (total scores); ASMI, Appendicular skeletal muscle index;
BFR, blood flow restriction; CSA, cross-sectional area; CTRL, non-exercise control; kg, kilograms; MA, meta analysis (Y, yes; N, no); NR, not reported; NS,
not synthesized; QoE, Quality of evidence; RT, resistance training; SES, standardized effectiveness statement; SD, standard deviation; SMD, standardized
mean difference; *, value only reported for entire review; * effect sizes.
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Supplementary Appendix 13: Details of included reviews assessing power.

Reference MA | No. of studies | Synthesized Outcome Bottom-line statement SES AMSTAR | QoE
(participants)
Standard RT vs CTRL
Andrews 2019 Y 2 (NR) SMD: 1.02; 95% ClI: 0.52, 1.52 (RT Training had a positive effect on Some evidence in 3 2
favoured) power. favour
de Queiroz Miranda | N 6 (152) 5/6 studies found improvement in lower RT in combination with exercises Insufficient 3 1
2019 limb explosive strength. designed specifically for the sport evidence to
(tennis drills) were the most determine
efficient
Moreira 2019 Y 6 (214) SMD: 0.79; 95% ClI: 0.16; 1.41 (RT Short term strength training has a Some evidence in 6 3
favoured) moderate to large effect in favour
improving muscle strength and
functional capacity.
Guizelini 2018 Y 10 (333) MD (%): 26.68%; 95% CI: 14.41, 35.52; Explosive training and heavy Sufficient evidence | 3 2
P<0.001 (RT favoured) strength training are effective in favour
methods aiming to improve rate of
force development
Straight 2015 Y 12 (454) SMD: 0.34; 95% ClI: 0.21, 0.47; P<0.0001; | RT is an effective exercise Sufficient evidence | 5 3
12=45.9% (RT favoured) intervention for improving lower- in favour
extremity muscle power in middle-
aged and older adults
Special RT vs CTRL
Home-based RT
Chaabene 2021 Y 4 (88) SMD: 0.43; 95% ClI: 0.01, 0.85; P=0.04 Home-based exercise appears to Insufficient 7 3
(Home-based RT favoured) improve components of muscle evidence to
power determine
Special RT vs CTRL
Olympic Weightlifting
Morris 2022 Y CM jump: 5 Countermovement jump: SMD: 0.66; 95% | Olympic weightlifting appears to Some evidence in 7 3
(112) Cl: 0.19, 1.13; P=0.006 (Olympic improve power jumping favour
weightlifting favoured) performance compared to control
Jump squat: 3 Jump squat: SMD: 1.34; 95% ClI: 0.74,
(61) 1.95; P<0.001 (Olympic weightlifting
favoured)
Intensity
Load
Bandeira-Guimaraes | Y 3(151) SMD: 0.13; 95% ClI: -0.19, 0.45; P= 0.496; | Power training intensity did not Insufficient 8 4
2023 12=0% (neither condition favoured) influence changes in muscle power, | evidence to
but cautious interpretation is determine

warranted considering the inclusion
of only three studies.
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Soriano 2017 Moderate-load | Moderate-load vs light-load: SMD: 0.31; Moderate loads (30-70% 1RM) Some evidence in
vs light-load: 4 | 95% CI: 0.03, 0.60; P=0.030 (moderate appear to provide the optimal favour
(204) load favoured) loading range for peak power
during the bench press
Light-load vs Light-load vs heavy-load: SMD: -2.04;
heavy-load: 4 95% CI: -2.86, -1.21; P=0.001 (light load
(204) favoured)
Moderate-load vs heavy-load: SMD: -2.13;
Moderate-load | 95% CI: -2.75, -1.51; P=0.001 (moderate
vs heavy-load: | load favoured)
4 (204)
Soriano 2015 Squat exercise | Squat exercise The optimal load for power Sufficient evidence

Moderate-load
vs low-load: 5
(403)

Low-load vs
high-load: 5
(403)

Moderate-load
vs high load: 6
(366)

Jump Squat
Moderate-load
vs low-load: 19
(1368)

Low-load vs
high-load: 10
(750)

Moderate-load
vs high load: 9
(574)

Power clean
Moderate-load
vs low-load: 5
(360)

Low-load vs
high-load: 5

Moderate-load vs low-load: SMD: 0.47;
95% ClI: 0.24, 0.70, P=0.001 (moderate
load favoured)

Low-load vs high-load: SMD: 0.03; 95%
Cl: -0.44, 0.51, P=0.89 (neither condition
favoured)

Moderate-load vs high load: SMD: -0.344;
95% CI: -0.56, -0.13, P=0.002 (moderate
load favoured)

Jump Squat

Moderate-load vs low-load: SMD: -1.246;
95% CI: -1.70, -0.79, P=0.001 (low load
favoured)

Low-load vs high-load: SMD: -2.99; 95%
Cl: -4.02, -1.959, P=0.89 (low load
favoured)

Moderate-load vs high load: SMD: -1.52;
95% ClI: -2.16, -0.89, P=0.001 (moderate
load favoured)

Power clean

Moderate-load vs low-load: SMD: 1.19;
95% Cl: -1.12, 0.49, P=0.225 (neither
condition favoured)

Low-load vs high-load: SMD: 0.637; 95%
Cl: 0.41, 0.87, P=0.001 (high load
favoured)

production appears to be moderate
(30-70% 1RM) for the squat
exercise, lighter (<30% 1RM) for
the jJump squat, and heavier (>70%
1RM) for the power clean and hang
power clean.

in favour
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(361)

Moderate-load
vs high load: 6
(555)

Hang power
clean
Moderate-load
vs low-load: 4
(201)

Low-load vs
high-load: 4
(170)

Moderate-load

Moderate-load vs high load: SMD: 0.49;
95% CI: 0.32, 0.66, P=0.001 (high load
favoured)

Hang power clean

Moderate-load vs low-load: SMD: 0.52;
95% Cl: 0.06, 0.99, P=0.028 (moderate
load favoured)

Low-load vs high-load: SMD: 0.85; 95%
Cl: -0.12, 1.83, P=0.087 (neither condition
favoured)

Moderate-load vs high load: SMD: 0.31;
95% Cl: -0.17, 0.79, P=0.206 (neither

vs high load: 4 | condition favoured)
(255)
Intensity
Failure
Vieira 2021 5 (150) SMD: -0.20; 95% ClI: -0.53, 0.13; P=0.239; | Resistance training not to failure Insufficient
12: 32.7% (neither condition favoured) may induce comparable or even evidence to
greater improvements in power determine
output
Type
Flywheel RT vs Standard RT
Maroto-lzquierdoa 4 (235) SMD: 0.80; 95% ClI: 0.53, 1.07; Eccentric overload induced by Some evidence in
2017 P<0.00001; 12=0% (Flywheel-EOT flywheel devices induces greater favour
favoured) improvements in muscle power
than traditional RT
Type
Unstable vs Stable Surface RT
Behm 2015 7 (145) SMD: -0.53; 95% CI: -1.07, 0.01; P=0.05; | RT on unstable compared with Insufficient
12=62% (neither condition favoured) stable surfaces has limited extra evidence to
effects on muscle power in healthy | determine
young adults
Technique
Olympic Weightlifting vs Standard RT
Morris 2022 CM jump: 9 Countermovement jump: SMD: 0.95; 95% | Olympic weightlifting can elicit Some evidence in
(233) Cl: 0.04, 1.87; P=0.00 (olympic additional benefits compared to favour

weightlifting favoured)

traditional RT

American College of Sports Medicine: Resistance Training Prescription




Jump squat: 5
(103)

Jump squat: SMD: 0.36; 95% Cl: -0.38,
1.091 P=0.34 (neither condition favoured)

Technique

Power training RT vs Standard RT

Balachandran 2022 15 (409) SMD: 0.44; 95% CI: 0.21, 0.66; 12=47% Power training appeared to increase | Sufficient evidence
(power training favoured) power more than traditional RT, but | in favour

larger high-quality RCTs are
required to draw more definitive
conclusions

Straight 2015 12 (454) High-velocity/power RT: SMD: 0.62; 95% | Power training is more effective Sufficient evidence
Cl: 0.42,0.82 than traditional RT for improving in favour
Traditional RT: SMD: 0.20; 95% CI: 0.04, | muscle power in middle-aged and
0.35 older adults
(High-velocity/power RT favoured)

Steib 2010 4(99) SMD: 1.66; 95% Cl: 0.08, 3.24; P=0.04; 12 | Power training (concentric phase Insufficient
=89% (Power training favoured vs performed as quickly as possible) evidence to
progressive RT) appears to be particularly effective | determine

method for enhancing muscle
power
Volume

Straight 2015 12 (454) High training volume: SMD: 0.18; 95% Training volume appears to Some evidence in
Cl:-0.14,0.40 influence the magnitude of power favour
Moderate training volume: SMD: 0.41; development
95% CI: 0.24, 0.58
Low training volume: SMD: 0.40; 95% ClI:
0.10,0.70

Set structure

Davies 2021 17 (445) SMD: 0.02; 95% CI: -0.17, 0.20; P=0.86 Both cluster and traditional set Some evidence in

(neither condition favoured) configurations demonstrate equal favour of no effect
effectiveness to positively induce
muscular power

Jukic 2021 5(142) SMD: 0.18; 95% CI: 0.04, 0.31; P=0.011; | Alternative set structures (cluster Insufficient
12=27% (alternative set structures sets, rest redistribution) might be evidence to
favoured) more effective to maximize power determine

(and velocity) outputs at
submaximal loads
Concurrent training

Trowell 2020 Single-jump Single-jump peak power: SMD: -0.24; Compared to only running, Insufficient

peak power: 1 | 95% CI: -1.17, 0.69 (neither RT nor CT concurrent RT and running does not | evidence to
improve power production in determine

(18)

Continuous-
jump peak
power: 1 (15)

favoured)

Continuous-jump peak power: SMD: 0.25;
95% Cl: -0.86, 1.37 (neither RT nor CT
favoured)

endurance runners
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Berryman 2017 Y 3 (NR) SMD: 0.50; 95% CI: 0.34, 0.67; 12= 6% The implementation of a strength- Sufficient evidence | 3 2
(RT+ET favoured vs ET) training mesocycle in running, in favour
cycling, cross-country skiing, and
swimming was associated with a
moderate increase in maximal

power

Wilson 2012 Y RT: 15" (NR) RT: SMD: 0.91; 95% ClI: 0.65, 0.13 Concurrent training appears to yield | Some evidence in 1 2
ET: 14" (NR) ET: SMD: 0.11; 95% CI: -0.15, 0.38 smaller power increases than RT favour
RT+ET: 177 RT+ET: SMD: 0.55; 95% CI: 0.31, 0.79
(NR) Significant differences between RT, ET,

and CT (P<0.05)
95% CI, 95% confidence interval; AMSTAR, A Measurement Tool to Assess Systematic Reviews (total scores); CT, concurrent training; CTRL, non-exercise
control; EOT, eccentric overload training; ES, effect sizes; ET, endurance training; MA, meta analysis (Y, yes; N, no); MD, mean difference; NR, not
reported; QoE, Quality of evidence; RT, resistance training; SES, standardized effectiveness statement; SMD, standardized mean difference; *, value only
reported for entire review; *, value reported as effect sizes.
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Supplementary Appendix 14: Details of included reviews assessing muscular endurance.

Reference MA | No. of studies Synthesized Outcome Bottom-line statement SES AMSTAR | QoE
(participants)
Standard RT vs CTRL
Andrews 2019 | Y 3(NR) SMD: 2.79; 95% ClI: 1.48, 4.09; P<0.001 RT positively impacts endurance Insufficient evidence | 3 2
(RT favoured) to determine
Ferreira 2012 Y 6 (357) SMD: 0.73; 95% CI: 0.50, 0.96; P<0.001, Physical activity improves endurance | Sufficient evidence 6 3
12=65% (RT favoured) in people aged 40-65 years. in favour
Special RT vs CTRL
Home-based RT
Chaabene 2021 | Y 4(734) SMD: 0.28; 95% CI: 0.14, 0.42; P<0.01; Home-based exercise resulted in Sufficient evidence 7 3
12=92% (RT favoured) small effects on muscular endurance | in favour
Special RT vs CTRL
Unstable Surface RT
Behm 2015 Y Young adults: 2 | Young adults: SMD: 1.42; 95% CI: 0.32, RT on an unstable surface improves | Insufficient evidence | 6 3
(60) 2.52; P=0.01; 12=65% (RT favoured) strength endurance in young adults to determine
and old adults compared to CTRL.
Old adults: 1 Old adults: SMD: 0.18 (RT favoured)
(78)
Special RT vs CTRL
Velocity-based RT
Zhang 2022 Y 4 (145) SMD: 1.19; 95% ClI: 0.93, 1.45; P<0.001; Velocity-based RT improved Insufficient evidence | 5 3
12=2% (velocity-based RT favoured) muscular endurance compared to to determine
CTRL
Intensity
Load
Steib 2010 N 1 (46) SMD: 3.30; 95% ClI: -9.86, 16.46 (neither No substantial conclusions can be Insufficient evidence | 6 2
condition favoured) made about the most adequate to determine
intensity (high or low) to improve
endurance
Type
Unstable Surface RT vs Stable Surface RT
Behm 2015 Y 4 (145) SMD: 0.41; 95% ClI: -0.12, 0.94; P=0.13; RT on an unstable surface has Insufficient evidence | 6 3
12=58% (neither condition favoured) limited extra effects on strength to determine
endurance in young adults compared
to RT on a stable surface
Technique
Power Training RT
Steib 2010 N 1(38) SMD: -2.24; 95% ClI: -3.07, -1.41 No substantial conclusions can be Insufficient evidence | 6 2
(progressive resistance training favoured) made about the efficacy of to determine
progressive resistance training versus
power training to improve endurance
Volume
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Steib 2010 N 1(32) SMD: 1.02; 95% CI: 0.22, 1.82 (higher No substantial conclusions can be Insufficient evidence | 6 2
volume favoured) made about the most adequate to determine
volume to improve endurance
Set structure

Davies 2021 Y 8 (237) SMD: -0.07; 95% CI: -0.43, 0.29; P=0.70 Both cluster and traditional set Some evidence in 7 3
(neither condition favoured) configurations positively improved favour of no effect
muscular endurance
Jukic 2021 Y Traditional VS | Traditional VS cluster and rest Traditional set structure is more Insufficient evidence | 8 4
cluster and rest | redistribution: SMD: -0.38; 95% CI: -0.69, - | effective at promoting muscular to determine
redistribution: 4 | 0.07 (Traditional favoured) endurance gains.
(133)
Rest Rest redistribution VS traditional: SMD: -

redistribution 0.37; 95% CI: -0.72, -0.02 (Traditional
VS traditional: | favoured)

3 (115)
95% CI, 95% confidence interval; AMSTAR, A Measurement Tool to Assess Systematic Reviews (total scores); CTRL, non-exercise control; MA, meta-
analysis (Y, yes; N, no); NR, not reported; QoE, Quality of evidence; RT, resistance training; SES, standardized effectiveness statement; SMD, standardized

mean difference; *, value only reported for entire review.
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Supplementary Appendix 15: Details of included reviews assessing gait speed.

Reference MA | No. of studies Synthesized Outcome Bottom-line statement SES AMSTAR | QoE
(participants)
Standard RT vs CTRL
Gengand Zhai | Y 3 (115) MD: 0.28; 95% ClI: 0.15, 0.41 (RT favoured) | RT improved gait speed compared to | Insufficient evidence | 6 3
2023 CTRL to determine
Chen 2023 Y NR (1021) MD: 0.041 m/s; 95% Crl: -0.048, 0.125 RT did not improve gait speed Insufficient evidence | 8 4
(neither condition favoured) compared to CTRL in favour
Currier and Y 15 (488) 3/4 resistance training prescriptions RT appeared to improve gait speed Sufficient evidence 9 4
Mcleod 2023 significantly improved gait speed versus compared to CTRL in favour
CRTL, with SMDs ranging from 0.21 to
0.88 (RT favoured)
ZengandLing |Y 17 (639) SMD: -1.06; 95% ClI: -7.17, 4.61 (neither RT did not appear to impact gait Insufficient evidence | 9 4
2023 condition favoured) speed in favour
Zhao 2022 Y 8 (355) SMD: 1.50; 95% CI: 0.59, 2.40; P<0.01, RT increased gait speed compared to | Sufficient evidence 6 3
12=93% (RT favoured) CTRL in favour
Gonzélez- Y 5 (296) MD: 0.22 m/s; 95% CI: 0.09, 0.36; RT improved gait speed compared to | Some evidence in 8 4
Rocha 2022 P<0.00001; 12=86% (RT favoured) CTRL favour
Chen 2021 Y 6 (241) SMD: 1.28; 95% ClI: 0.36, 2.19; P=0.006; RT improved gait speed Some evidence in 7 3
12=89% (RT favoured to increase gait favour
speed)
Almeida 2020 | N NR Unable to determine effects of RT variables | We cannot state, with a reasonable Insufficient evidence | 4 2
on functional performance degree of certainty, that RT improves | to determine
functional parameters in the elderly
Bandeira de N 4 (267) 2/4 studies found RT significantly improved | RT protocols can improve physical Some evidence in 5 2
Mello 2019 gait speed performance in elders, but its effect favour
size and clinical impact are barely
relevant.
Abbema 2015 | Y 5 (239) MD (m/s): 0.13; 95% CI: 0.09, 0.16 (RT Progressive resistance and balance Sufficient evidence 7 3
favoured) training improves preferred gait in favour
speed in older adults
Hortobagyi Y 24 (1,146) SMD: 0.84 (MD: 0.11m/s); 95% CI: 0.52, RT can functionally and clinically Sufficient evidence 6 3
2015 1.16; P<0.00001; 12=84% (RT favoured) increase habitual and fast gait speed | in favour
Beijersbergen N 4 (NR) 2/4 studies found training improved gait There is limited biomechanical Insufficient evidence | 2 1
2013 speed evidence to explain how strength and | to determine
power training improve walking
speed in old adults
Howe 2012 Y 8 (375) SMD: 0.25; 95% CI: 0.05, 0.46 (RT Exercise programmes involving Sufficient evidence 9 4
favoured) muscle strengthening exercise appear | in favour
to improve gait speed.
Special RT vs CTRL
Elastic Band RT
Tsai 2022 Y 3 (160) MD: -0.04 m/s; 95% CI: -0.07, -0.02; RT with elastic bands appeared to Insufficient evidence | 6 3
P=0.0008; 12=0% (elastic band RT improve gait speed compared to to determine
favoured) CTRL
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Special RT vs CTRL
Power Training RT

Martins 2022 Y 5 (165) SMD: 0.46; 95% CI: -0.05, 0.97; P=0.08; There was insufficient data to form Insufficient evidence | 7 3
12=61% (neither condition favoured) meaningful conclusions on the to determine
impact of high-speed RT on gait
speed
Intensity
Load
Steib 2010 Y High vs low High vs low load: SMD: 0.05; 95% CI: - Robust conclusions are not possible Insufficient evidence | 6 3
load: 1 (38) 0.59, 0.68; P=0.89; 12=NA (neither given the lack of data to determine
condition favoured)
High vs High vs moderate load: SMD: 0.12; 95% CI:
moderate load: | -0.70, 0.94; P=0.77; 12=NA (neither
1(23) condition favoured)
Technique
Power Training RT
Steib 2010 Y 2(79) SMD: -0.62; 95% CI: -1.85, 0.62; P=0.33; Power training and progressive RT Insufficient evidence | 6 3
12=86% (neither condition favoured) did not differentially improve gait to determine

speed.
AMSTAR, A Measurement Tool to Assess Systematic Reviews (total scores); 95% CI, 95% confidence interval; CTRL, non-exercise control; MA, meta-
analysis (Y, yes; N, no); m/s, meters per second; MD, mean difference; QoE, Quality of evidence; RT, resistance training; SES, standardized effectiveness
statement; SMD, standardized mean difference.
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Supplementary Appendix 16: Details of included reviews assessing timed up-and-go.

condition favoured)

Reference MA | No. of studies Synthesized Outcome Bottom-line statement SES AMSTAR | QoE
(participants)
Standard RT vs CTRL
Geng and Zhai | Y 2 (111) MD: -1.69; 95% CI: -3.10, -0.38 (RT RT improved TUG performance Insufficient evidence | 6 3
2023 favoured) compared to CTRL to determine
Chen 2023 Y NR (337) MD: -0.85 seconds; 95% Crl: -1.69, -0.1 RT improved TUG performance Sufficient evidence 8 4
(RT favoured) compared to CTRL in favour
Zengand Ling | Y 17 (678) SMD: 1.99; 95% ClI: 1.12, 2.83 (RT RT improved TUG performance Sufficient evidence 9 4
2023 favoured) compared to CTRL in favour
Martins 2022 Y 2 (66) SMD: -0.59; 95% CI: -1.27, 0.08; P=0.09; There was insufficient data to form Insufficient evidence | 7 3
12=35% (neither condition favoured) meaningful conclusions on the to determine
impact of high-speed RT on TUG
performance
Gonzélez- Y 5(210) MD: -2.06 seconds; 95% CI: -2.61, -1.51; RT improved TUG performance Some evidence in 8 4
Rocha 2022 P<0.00001; 12=0% (RT favoured) compared to CTRL favour
Chen 2021 Y 3 (167) SMD: -0.93; 95% CI: -1.30, -0.56; RT improved TUG performance Some evidence in 7 3
P<0.0001; 12=23% (RT favoured to decrease favour
time)
Almeida 2020 | N 2 (75) Unable to determine effects of RT variables | We cannot state, with a reasonable Insufficient evidence | 4 2
on functional performance degree of certainty, that RT to determine
improved functional capacity in the
elderly
Bandeira de N 3 (189) 1/3 studies found RT significantly improved | RT protocols can improve physical Insufficient evidence | 5 2
Mello 2019 TUG performance performance in elders, but its effect | to determine
size and clinical impact are barely
relevant.
Moreira 2019 Y 5(176) SMD: 1.01; 95% CI: 0.47, 1.56; P=0.0003; Short term RT (<12 weeks) improves | Some evidence in 6 3
12=64% (RT favoured) functional capacity in older adults favour
Howe 2012 Y 3(71) MD: -4.30 seconds; 95% ClI: -7.60, -1.00 Exercise programmes involving Insufficient evidence | 9 4
(RT favoured) muscle strengthening exercise appear | to determine
to improve TUG performance.
Special RT vs CTRL
Elastic Band RT
Tsai 2022 Y 3 (154) MD: -2.17 seconds; 95% CI: -2.93, -1.41; RT with elastic bands appeared to Some evidence in 6 3
P<0.00001; 12=57% (elastic band RT improve TUG performance favour
favoured) compared to CTRL
Intensity
Load
Steib 2010 Y High vs low High vs low load: SMD: 0.07; 95% CI: - Robust conclusions are not possible Insufficient evidence | 6 3
load: 1 (38) 0.57,0.70; P=0.84; 12=NA (neither given the lack of data to determine

Technique
Power Training RT
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Pearson 2022 Y 4 (99) SMD: -1.74; 95% ClI: -2.79, -0.69; P=0.004; | There was not enough data to Insufficient evidence | 4 3
12=77% (fast contraction velocity favoured) | comment on how RT contraction to determine
velocity impacts TUG performance
da Rosa Y 7 (227) SMD: 0.43; 95%Cl: -0.07, 0.94 (neither There is inconclusive evidence to Some evidence in 8 4
Orssatto 2019 condition favoured) support a particular RT contraction favour of no effect
velocity
Steib 2010 Y 1(20) SMD: 0.03; 95% CI: -0.85, 0.91; P=0.95; Robust conclusions are not possible Insufficient evidence | 6 3
12=NA (neither condition favoured) given the lack of data to determine

AMSTAR, A Measurement Tool to Assess Systematic Reviews (total scores); 95% CI, 95% confidence interval; CTRL, non-exercise control; MA, meta-
analysis (Y, yes; N, no); MD, mean difference; NR, not reported; QoE, Quality of evidence; RT, resistance training; SES, standardized effectiveness
statement; SMD, standardized mean difference; TUG, timed up-and-go.
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Supplementary Appendix 17: Details of included reviews assessing chair stand test performance.

Reference MA | No. of studies Synthesized Outcome Bottom-line statement SES AMSTAR | QoE
(participants)
Standard RT vs CTRL
Geng and Zhai | Y 2 (121) MD: -2.26; 95% ClI: -4.40, -0.42 (RT RT improved chair stand Insufficient evidence | 6 3
2023 favoured) performance compared to CTRL to determine
Chen 2023 Y 5-times sit-to- 5-times sit-to-stand: MD: -1.59; 95% Crl: - RT improved chair stand Sufficient evidence 8 4
stand: NR (630) | 2.78, -0.437 (RT favoured) performance compared to CTRL in favour
30-s chair 30-s chair stand: MD: 3.72; 95% Crl: 1.23,
stand: NR (188) | 7.31 (RT favoured)
ZengandLing |Y 17 (657) SMD: -0.23; 95% CI: -0.47, 0.01 (neither RT did not appear to impact chair Insufficient evidence | 9 4
2023 condition favoured) stand performance in favour
Gonzélez- Y 3(125) MD: 5.41 repetitions; 95% CI: 4.16, 6.66; RT appeared to improve chair stand Insufficient evidence | 8 4
Rocha 2022 P<0.0001; 12=0% (RT favoured) performance compared to CTRL to determine
Almeida 2020 | N 2 (45) Unable to determine effects of RT variables | We cannot state, with a reasonable Insufficient evidence | 4 2
on functional performance degree of certainty, that RT improves | to determine
functional parameters in the elderly
Moreira 2019 Y 8 (324) SMD: 1.07; 95% CI: 0.79, 1.34; P<0.00001; | Short term strength training (<12 Sufficient evidence 6 3
12=40% (RT favoured) weeks) improves functional capacity | in favour
in older adults
Intensity
Load
Steib 2010 Y High vs High vs moderate load: SMD: -0.13; 95% Robust conclusions are not possible Insufficient evidence | 6 3
moderate load: | ClI: -0.95, 0.69; P=0.75; 12=NA (neither given the lack of data to determine
1(23) condition favoured)
Technique
Power Training RT
Pearson 2022 Y 3 (80) SMD: 3.10; 95% CI: 0.07, 6.14; P<0.00001; | There was not enough data to Insufficient evidence | 4 3
12=95% (traditional RT favoured) comment on how RT contraction to determine
velocity impacts 30-second chair
stand performance
da Rosa Y 30-second chair | 30-second chair stand: SMD: 0.58; 95% CI: | There is inconclusive evidence to Insufficient evidence | 8 4
Orssatto 2019 stand: 5 (204) -0.24, 1.39 (neither condition favoured) support the superiority of fast- to determine
intended-velocity resistance training
5-repetition 5-repetition chair stand: SMD: -0.18; 95% | to improve functional capacity
chair stand: 3 Cl: -1.63, 1.27 (neither condition favoured) | compared to moderate-velocity
(117) resistance training
Steib 2010 Y 3 (158) SMD: 1.74; 95% CI: 0.39, 3.1; P=0.01, Low and moderate intensity RT Insufficient evidence | 6 3
12=87% (Power training favoured) seem to improve physical function, to determine
but robust conclusions are not
possible given the lack of data

AMSTAR, A Measurement Tool to Assess Systematic Reviews (total scores); 95% CI, 95% confidence interval; CTRL, non-exercise control; MA, meta-
analysis (Y, yes; N, no); QoE, Quality of evidence; RT, resistance training; SES, standardized effectiveness statement; SMD, standardized mean difference.
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Supplementary Appendix 18: Details of included reviews assessing balance.

balance more than ET alone

possible when RT is added to aerobic
training programs.

to determine

Reference MA | No. of studies Synthesized Outcome Bottom-line statement SES AMSTAR | QoE
(participants)
Standard RT vs CTRL
Ferreira 2012 Y 6 (406) SMD: 0.52; 95% CI: 0.24, 0.79; 12=51% Balance can be improved by physical | Sufficient evidence 6 3
(RT favoured) activity in people aged 40-65 years. in favour
Howe 2012 Y Single-leg Single-leg stance with eyes closed: MD Exercise programmes involving Insufficient evidence | 9 4
stance with eyes | (seconds) 1.64; 95% CI1 0.97 to 2.31 (RT muscle strengthening exercise appear | to determine
closed: 3 (120) | favoured) to have the greatest impact on at
least some measures of balance.
Single-leg Single-leg stance with eyes open: MD 3.88
stance with eyes | seconds 95%CI -0.52 to 8.28 seconds
open: 3 (187) (Neither condition favoured)
Berg Balance Berg Balance Score: MD -5.50 95% CI -
Score: 1 (20) 20.72 to0 9.72) (Neither condition favoured)
Asikainen 2004 | N 3 (40) Balance and coordination improved in 3/3 Based on limited evidence, RT might | Insufficient evidence | 3 1
studies improve balance and coordination to determine
Special RT vs CTRL
Home-based RT
Chaabene 2021 | Y 14 (1484) SMD: 0.28; 95% CI: 0.07, 0.48; P<0.01 (RT | Home-based exercise appears to Sufficient evidence 7 3
favoured) improve balance in favour
Special RT vs CTRL
Unstable Surface RT
Behm 2015 Y 3(138) SMD: 1.18; 95% ClI: 0.22, 2.14; P=0.02; RT on an unstable surface improves | Insufficient evidence | 6 3
12=82% (unstable RT favoured vs CTRL) balance compared to CTRL to determine
Type
Unstable Surface RT vs Stable Surface RT
Behm 2015 Y 5(142) SMD: 0.09; 95% CI: -0.24, 0.43; P=0.59; RT on unstable, compared to stable, Insufficient evidence | 6 3
12=0% (neither condition favoured) surfaces has limited extra effects on | to determine
balance in healthy young adults
Concurrent training
Thomas 2019 N 2 (45) 2/2 studies showed RT+ET improves Additive balance benefits are Insufficient evidence | 4 2

AMSTAR, A Measurement Tool to Assess Systematic Reviews (total scores); 95% CI, 95% confidence interval; CTRL, non-exercise control; ET, endurance

training; MA, meta-analysis (Y, yes; N, no); MD, mean difference; QoE, Quality of evidence; RT, resistance training; SES, standardized effectiveness
statement; SMD, standardized mean difference.
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Supplementary Appendix 19: Details of included reviews assessing stair climbing.

Reference MA | No. of studies Synthesized Outcome Bottom-line statement SES AMSTAR | QoE
(participants)
Intensity
Load
Steib 2010 Y High vs low High vs low load: SMD: 0.39; 95% CI: - Robust conclusions are not possible | Insufficient evidence | 6 3
load: 2 (84) 0.05, 0.82; P=0.08; 12=0% (neither condition | given the lack of data to determine
favoured)
High vs High vs moderate load: SMD: 0.34; 95% CI:
moderate load: | -0.49, 1.16; P=0.42; I12=NA (neither
1(23) condition favoured)
Technique
Power Training RT
da Rosa Y 2 (63) SMD: 0.46; 95%Cl: -1.89, 2.01 (neither There is inconclusive evidence to Insufficient evidence | 8 4
Orssatto 2019 condition favoured) support the superiority of a particular | to determine
contraction velocity
Steib 2010 Y 2 (79) SMD: 1.27; 95% ClI: -0.06, 2.60; P=0.33; Robust conclusions are not possible Insufficient evidence | 6 3
12=86% (neither condition favoured) given the lack of data to determine

AMSTAR, A Measurement Tool to Assess Systematic Reviews (total scores); 95% CI, 95% confidence interval; CTRL, non-exercise control; MA, meta-
analysis (Y, yes; N, no); NR, not reported; QoE, Quality of evidence; RT, resistance training; SES, standardized effectiveness statement; SMD, standardized

mean difference.
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Supplementary Appendix 20: Details of included reviews assessing multicomponent function.

Reference MA | No. of studies Synthesized Outcome Bottom-line statement SES AMSTAR | QoE
(participants)
Standard RT vs CTRL
Mcleod and N 1 (404) 1/1 review found RT improved physical RT improved physical function Sufficient evidence 8 3
Currier 2023 function versus CTRL versus CTRL in favour
Currier and Y 25 (859) 3/6 resistance training prescriptions RT appeared to improve physical Sufficient evidence 9 4
Mcleod 2023 significantly improved mobility versus function compared to CTRL in favour
CTRL, with SMDs ranging from 0.28 to
1.04 (RT favoured)
Beckwée 2019 | N 3 (404) 2/3 included reviews found RT improved RT recommended to improve Some evidence in 4 2
physical function physical performance in older people | favour
DiPietro 2019 | N 34 (NR) 9 systematic reviews/meta-analyses Strong evidence demonstrates that Sufficient evidence 9 3
provided strong to moderate evidence that physical activity improves physical in favour
physical activity benefits physical function function
Beaudart 2017 | N 28 (NR) 26/28 studies showed physical performance | Physical exercise has a beneficial Sufficient evidence 5 2
improved following exercise impact on physical performance in in favour
healthy older adults
Special RT vs CTRL
Home-based RT
Thiebaud 2014 | N 8 (631) 7/8 studies found a significant improvement | Home-based resistance exercise can | Sufficient evidence 3 1
in functional ability. improve functional ability in favour
Special RT vs CTRL
Elastic Band RT
Colado 2020 N Middle-aged Middle-aged adults: 3/3 studies found Training with elastic resistance Some evidence in 4 2
adults: 3 (107) improved physical function. improves functional capacity across | favour
the lifespan
Older adults: 16 | Older adults: Physical function improved
(1,074) 20-25%
de Oliveira Y 4 (217) MD (reps): 7.39; 95% ClI: 5.02, 9.76; RT with elastic bands is better than Some evidence in 6 3
2017 P<0.00001; 12=0% (RT favoured) CTRL for improving functional favour
capacity in healthy adults.
Intensity
Load
Mcleod and N 1 (168) 1/1 review could not determine the effect of | The effect of RT load on physical Insufficient evidence | 8 3
Currier 2023 RT load on physical function function could not be determined to determine
Type
Elastic Band RT vs Standard RT
de Oliveira Y 4 (411) MD (reps): -3.10; 95% CI: -5.27, -0.93; Traditional RT might be superior to Some evidence in 6 3
2017 P=0.005; 12=87% (traditional RT favoured) | RT with elastic bands for improving | favour
overall functional capacity
Time
Time Under Tension
Mcleod and N 2 (692) 2/2 reviews could not determine the effect of | The effect of RT contraction Insufficient evidence | 8 3
Currier 2023 RT time under tension on physical function | velocity/time under tension on in favour
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physical function could not be

determined
Technique
Power Training RT vs Standard RT
Balachandran Y 13 (383) SMD: 0.30; 95% CI: 0.05, 0.54; 12=48% Based on low-certainty evidence, Sufficient evidence 7 3
2022 (power training favoured) power training was better than in favour

traditional RT to improve physical
function (measured) and self-
reported function

da Rosa Y 14 (603) SMD: 0.41; 95% CI: 0.18, 0.65; P=0.04; Fast-intended-velocity RT appears Sufficient evidence 8 4
Orssatto 2019 12=45% (fast-intended velocity RT superior to moderate-velocity RT to in favour

favoured) improve overall functional capacity
Tschopp 2011 | Y 6 (240) SMD: 0.32; 95% ClI: 0.06, 0.57; P=0.016; Power training appeared to improve | Some evidence in 5 3

12=0% (power training favoured) physical function more than favour

traditional RT
Technique
Range of Motion

Pallarés 2021 Y 5(194) SMD: 0.44; 95% ClI: -0.32, 1.20; P=0.186; Although not statistically significant, | Some evidence in 6 3

12=63.1% (neither condition favoured) these results suggest that full ROM favour of no effect

exercises improve functional
performance more than partial ROM

exercises
Volume
Rocha 2024 Y 10 (290) SMD: -0.39; 95% ClI: -0.79, 0.01; P=0.05; High volume and low volume RT did | Some evidence in 7 3
12=62% (neither condition favoured) not differentially impact changes in favour of no effect

physical function

Concurrent training

Cadore 2013 N 2 (NR) 1/2 studies favoured RT+ET, compared to The combination of RT and Insufficient evidence | 2 1
ET alone, to improve functional capacity endurance training in the elderly is to determine
the optimum strategy to improve
functional capacity

6MWT, 6-minute walk test; AMSTAR, A Measurement Tool to Assess Systematic Reviews (total scores); 95% CI, 95% confidence interval; CTRL, non-
exercise control; MA, meta analysis (Y, yes; N, no); MD, mean difference; NR, not reported; QoE, Quality of evidence; ROM, range of motion; RT,
resistance training; SES, standardized effectiveness statement; SMD, standardized mean difference; TUG, timed up-and-go.
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Supplementary Appendix 21: Details of included reviews assessing Short Physical Performance Battery.

Reference MA | No. of studies Synthesized Outcome Bottom-line statement SES AMSTAR | QoE
(participants)

Standard RT vs CTRL

Chen 2023 Y NR (420) MD: 0.077; 95% Crl: -0.0754, 0.908 (neither | RT did not improve SPPB Insufficient evidence | 8 4
condition favoured) performance compared to CTRL in favour
Standard RT vs CTRL

Power Training RT

Martins 2022 Y 2 (66) SMD: 1.01; 95% ClI: -1.16, 3.18; P=0.36; There was insufficient data to form Insufficient evidence | 7 3
12=91% (neither condition favoured) meaningful conclusions on the to determine
impact of high-speed RT on SPPB
performance
Technique
Power Training RT
Pearson 2022 Y 2 (68) SMD: 0.39; 95% ClI: -0.99, 1.76; P=0.58; There was not enough data to Insufficient evidence | 4 3
12=84% (neither condition favoured) comment on how RT contraction to determine
velocity impacts SPPB performance
da Rosa Y 5(241) SMD: 0.52; 95%Cl: 0.10, 0.94 (fast- Fast-intended-velocity RT appears Some evidence in 8 4
Orssatto 2019 intended velocity RT favoured) superior to moderate-velocity RT to | favour

improve functional capacity
AMSTAR, A Measurement Tool to Assess Systematic Reviews (total scores); 95% CI, 95% confidence interval; CTRL, non-exercise control; MA, meta-
analysis (Y, yes; N, no); NR, not reported; QoE, Quality of evidence; RT, resistance training; SES, standardized effectiveness statement; SMD, standardized
mean difference.
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Supplementary Appendix 22: Details of included reviews assessing walking performance.

Reference MA | No. of studies Synthesized Outcome Bottom-line statement SES AMSTAR | QoE
(participants)
Standard RT vs CTRL
Chen 2023 Y NR (199) MD: 28.5 meters; 95% Crl: -8.35, 64.9 RT did not appear to improve Some evidence in 8 4
(neither condition favoured) 6MWT performance compared | favour of no effect
to CTRL
Special RT vs CTRL
Elastic Band RT
Tsai 2022 Y 3(175) MD: 8.00 m; 95% Cl: -11.00, 27.00; RT with elastic bands did not Insufficient evidence | 6 3
P=0.41; 12=47% (neither condition appear to improve 6MWT to determine
favoured) performance compared to CTRL
Technique
Power Training RT
Pearson 2022 Y 6MWT: 4 (87) 6MWT: SMD: 0.06; 95% CI: -2.37, 2.50; There was not enough data to Insufficient evidence | 4 3
P=0.96; 12=95% (neither condition determine how RT contraction to determine
favoured) velocity impacts walking
400m walk: 2 performance
(79) 400m walk: SMD: -20.84; 95% CI: -52.29,
10.60; P<0.19; 12=98% (neither condition
favoured)
da Rosa Y Short walk: 3 Short walk: SMD: -0.02; 95% CI: -0.99, There is inconclusive evidence Insufficient evidence | 8 4
Orssatto 2019 (142) 0.96 (neither condition favoured) to support the superiority of a to determine
particular RT contraction
Long walk: 4 Long walk: SMD: 0.21; 95% Cl: -0.21, 0.63 | Velocity
(139) (neither condition favoured)

AMSTAR, A Measurement Tool to Assess Systematic Reviews (total scores); 6MWT, 6-minute walk test; 95% CI, 95% confidence interval; Crl, credible
interval; CTRL, non-exercise control; MA, meta-analysis (Y, yes; N, no); NR, not reported; QoE, Quality of evidence; RT, resistance training; SES,
standardized effectiveness statement; SMD, standardized mean difference
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Supplementary Appendix 23: Details of included reviews assessing running performance.

P<0.00001; 12=77%

and contrast set structure might
confer larger improvements

to determine

Reference MA | No. of studies Synthesized Outcome Bottom-line statement SES AMSTAR | QoE
(participants)
Standard RT vs CTRL
Morris 2022 Y 3(78) SMD: 0.66; 95% ClI: 0.05, 1.27; P=0.03; Supplementary weightlifting might Insufficient evidence | 7 3
12=39% (RT favoured) improve running speed to determine
de Queiroz N 2 (76) 2/2 studies reported increased acceleration Muscle building workout and Insufficient evidence | 3 1
Miranda 2019 (Training favoured) plyometrics in combination with to determine
exercises designed specifically for
the sport (tennis drills) were the most
efficient RT methods to increase
acceleration
Seitz 2014 Y 15 (NR) RT (Mean [SD]): 3.11% (2.27) RT appears to improve sprinting Some evidence in 6 3
CTRL (Mean [SD]): 0.05% (2.13) performance favour
Between group difference: P<0.001
Special RT vs CTRL
Flywheel RT
Raya-Gonzalez | Y 5(134) SMD: 1.33; 95% CI: 0.39, 2.28; P=0.0002; Flywheel resistance training seems to | Some evidence in 6 3
2021 12=82% (flywheel RT favoured) improve sprinting performance favour
Special RT vs CTRL
Velocity-based RT
Zhang 2022 Y 7 (166) SMD: -0.40; 95% ClI: -0.57, -0.23; P<0.001; | Velocity-based RT improved sprint Insufficient evidence | 5 3
12=0% (velocity-based RT favoured) performance compared to CTRL to determine
Type
Flywheel RT
Maroto- Y 3(92) SMD: 0.41; 95% CI: 0.00, 0.82; P=0.05; Eccentric overload training appeared | Insufficient evidence | 4 3
Izquierdoa 12=0% (neither condition favoured) to be more effective than traditional to determine
2017 resistance exercise for improving
running speed
Technique
Olympic Weightlifting
Morris 2022 Y 4 (127) SMD: 1.04; 95% CI: -0.30, 2.39; P=0.13; Olympic weightlifting does not Insufficient evidence | 7 3
12=90% (neither condition favoured) confer additional improvements in to determine
sprint speed, compared to traditional
RT
Technique
Velocity-based RT
Baena-Marin N 15 (406) 8/15 studies found VBRT has positive or VBRT is an effective method to Sufficient evidence 3 1
2022 superior effects on sprinting performance improve sprint performance in favour
Set structure
Marshall 2021 | Y Overall: 7 (122) | Overall: SMD: -0.91; 95% Cl: -1.49, -0.32; | RT seems to improve sprint time, Insufficient evidence | 6 3
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Contrast: 4 (39) | Contrast: SMD: -2.10; 95% ClI: -2.67, -1.53,;
P<0.00001; 12=0%

Traditional: 7 Traditional: SMD: -0.45; 95% CI: -1.49,
(83) 0.05; P=0.08; 12=58%

Test for subgroup differences: P<0.0001
(Contrast set structure favoured)
Concurrent training

Trowell 2020 Y 3 (50) SMD: 0.14; 95% ClI: -0.33, 0.62; P=0.55; Strength training does not improve Insufficient evidence | 6 3
12=0% (neither condition favoured) running speed of endurance runners | to determine

AMSTAR, A Measurement Tool to Assess Systematic Reviews (total scores); 95% CI, 95% confidence interval; CTRL, non-exercise control; ET, endurance
training; MA, meta-analysis (Y, yes; N, no); NR, not reported; QoE, Quality of evidence; RT, resistance training; SES, standardized effectiveness statement;
SMD, standardized mean difference
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Supplementary Appendix 24: Details of included reviews assessing jumping performance.

Cluster: 2 (33)

prevents insight to the best set
structure

Reference MA | No. of studies Synthesized Outcome Bottom-line statement SES AMSTAR | QoE
(participants)
Special RT vs CTRL
Flywheel RT
Raya-Gonzélez | Y 7 (235) SMD: 0.65; 95% ClI: 0.11, 1.19; P=0.02; Flywheel resistance training seemsto | Some evidence in 6 3
2021 12=73% (RT favoured) improve jumping performance favour
Special RT vs CTRL
Velocity-based RT
Zhang 2022 Y 7 (186) SMD: 0.53; 95% Cl: 0.33, 0.73; P<0.001; Velocity-based RT improved Some evidence in 5 3
12=0% (velocity-based RT favoured) counter-movement jump favour
performance compared to CTRL
Intensity
Load
Refalo 2021 N 2 (52) 1/2 studies found similar improvements in It remains unclear whether high- or Insufficient evidence | 6 2
jump performance with high- and low-load low-load RT confer greater to determine
RT; 1/2 studies found no improvements in improvements in jumping
jump performance with either high-load or performance
low-load RT (neither condition favoured)
Type
Flywheel RT
Maroto- Y 4 (120) SMD: 0.46; 95% CI: 0.09, 0.83; P=0.01, Eccentric overload training appeared | Insufficient evidence | 4 3
Izquierdoa 12=0% (Eccentric overload flywheel training | to be more effective than traditional to determine
2017 favoured) resistance exercise for improving
vertical jump height
Type
Machine RT vs Free-weight RT
Haugen 2023 Y 5 (164) SMD: -0.209; 95% ClI: -0.597, 0.179; RT with machines and free-weights Insufficient evidence | 7 3
P=0.290 (neither condition favoured) did not differentially impact jump to determine
height
Technique
Velocity-based RT
Baena-Marin N 19 (363) Velocity-based RT positively affects Velocity-based RT is an efficacious Sufficient evidence 3 1
2022 athletes' counter movement jump, and the method to improve vertical jump in favour
most efficient velocity-based RT program
appears to involve a lower percentage of
velocity loss in the set and repetitions
performed at maximum intended velocity
Set structure
Marshall 2021 | Y Overall: 10 Overall: SMD: 0.62; 95% Cl: 0.36, 0.87; RT seems to improve jump height Insufficient evidence | 6 3
(212) P<0.00001; 12=38% performance, but limited data to determine
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Cluster: SMD: 0.39; 95% ClI: -0.10, 0.88;
Complex: 2 P=0.12; 12=0%

a7
Complex: SMD: 0.61; 95% ClI: -0.08, 1.31;
Contrast: 6 (66) | P=0.08; 12=0%

Contrast: SMD: 1.10; 95% CI: 0.40, 1.80;
Traditional: 10 P=0.005; 12=70%

(96)
Traditional: SMD: 0.41; 95% ClI: 0.12, 0.70;
P=0.006; 12=0%
Test for subgroup differences: P=0.32 (no
condition favoured)
Jukic 2021 Y 5(142) SMD: 0.13; 95% CI: -0.07, 0.33 (Neither Alternative set structures (cluster Insufficient evidence | 8 4

condition favoured) sets, rest redistribution) do not to determine
appear to differentially improve
vertical jJump performance.

AMSTAR, A Measurement Tool to Assess Systematic Reviews (total scores); 95% CI, 95% confidence interval; CTRL, non-exercise control; MA, meta-
analysis (Y, yes; N, no); NR, not reported; QoE, Quality of evidence; RT, resistance training; SES, standardized effectiveness statement; SMD, standardized
mean difference.
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Supplementary Appendix 25: Details of included reviews assessing contraction velocity.

Reference MA | No. of studies Synthesized Outcome Bottom-line statement SES AMSTAR | QoE
(participants)

Standard RT vs CTRL

Blazevich 2020 | Y 20 (988) SMD: 0.31; 95% CI: 0.12, 0.50; P=0.001; RT increases maximum rate of force | Sufficient evidence 7 3

12=50% (RT favoured) development compared to CTRL in favour
Set structure

Davies 2021 Y 8 (225) SMD: 0.15; 95% CI: -0.10, 0.41; P=0.24; Both cluster and traditional set Some evidence in 7 3

12=0% (neither condition favoured) configurations similarly improved favour of no effect
muscular velocity

Jukic 2021 Y 5 (142) SMD: 0.18; 95% CI: 0.04, 0.31; P=0.011; Alternative set structures (cluster Insufficient evidence | 8 4

12=27% (alternative set structures favoured) | sets, rest redistribution) might be to determine

more effective to maximize velocity
at submaximal loads

95% CI, 95% confidence interval; AMSTAR, A Measurement Tool to Assess Systematic Reviews (total scores); CTRL, non-exercise control; MA, meta-
analysis (Y, yes; N, no); QoE, Quality of evidence; RT, resistance training; SES, standardized effectiveness statement; SMD, standardized mean difference.
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Supplementary Appendix 26: Details of included reviews assessing agility.

Reference MA | No. of studies Synthesized Outcome Bottom-line statement SES AMSTAR | QoE
(participants)
Standard RT vs CTRL
Morris 2022 Y 3(78) SMD: 0.67; 95% ClI: -0.27, 1.62; P=0.16; Weightlifting does not appear to Insufficient evidence | 7 3
12=73% (neither condition favoured) improve change of direction to determine
Special RT vs CTRL
Flywheel RT
Raya-Gonzélez | Y 3(71) SMD: 1.36; 95% ClI: 0.58, 2.14; P=0.0006; Flywheel RT seems to improve Insufficient evidence | 6 3
2021 12=52% (RT favoured) change of direction ability to determine
Technique
Olympic Weightlifting
Morris 2022 Y 2 (42) SMD: 1.21; 95% ClI: -1.41, 3.83; P=0.36; Olympic weightlifting does not Insufficient evidence | 7 3
12=92% (neither condition favoured) confer additional improvements in to determine
change of direction, compared to
traditional RT

AMSTAR, A Measurement Tool to Assess Systematic Reviews (total scores); 95% CI, 95% confidence interval; CTRL, non-exercise control; MA, meta-
analysis (Y, yes; N, no); QoE, Quality of evidence; RT, resistance training; SES, standardized effectiveness statement; SMD, standardized mean difference.
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Supplementary Appendix 27: Details of included reviews assessing functional reach test.

Reference Functional | MA | No. of studies Synthesized Outcome Bottom-line statement SES AMSTAR | QoE
task (participants)
Standard RT vs CTRL
Howe 2012 Functional Y 3(98) MD: 3.27 cm; 95% ClI: 1.39, 5.15 cm (RT RT seems to improve functional | Insufficient evidence | 9 4
reach test favoured) reach test performance to determine

AMSTAR, A Measurement Tool to Assess Systematic Reviews (total scores); 6MWT, 6-minute walk test; 95% CI, 95% confidence interval; CTRL, non-
exercise control; MA, meta-analysis (Y, yes; N, no); NR, not reported; QoE, Quality of evidence; RT, resistance training; SES, standardized effectiveness
statement; SMD, standardized mean difference.
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