American College
of Sports Medicine

Resistance Training Prescription \’ACS M

for MUSCIe Function, Hypertrophy, AMERICAN COLLEGE OF SPORTS MEDICINE
and Physical Performance:
An Overview of Reviews

Position Stand for the American College of
Sports Medicine




Determine the impact of resistance training
(RT) prescription on muscle function and
hypertrophy, utilizing evidence synthesis
methods.

This umbrella review updates the 2009 Position
Stand, “Progression models in resistance training for
healthy adults™" to provide an updated evidence-
based summary of the impact of prescription of
various resistance training (RTx) variables.

Research in this area has expanded significantly
with data analysis including over 30,000+
participants to provide evidence-based exercise

standards for all adults.
&
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Introduction

Resistance Training (RT)
AKA strength training or weight training is an essential
component of fitness.

Strength

Contracting against external resistance, progressively
increasing force output can improve:
* Muscular strength
e * Power
* Hypertrophy
* Endurance
« Sleep quality and overall health °

Muscle Mass

Timed
Up-and-Go

Muscular
Endurance

And reduce:
* Mortality
» Risk for cardiovascular disease, cancer, diabetes,
depression 48
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Introduction

General Health/Wellness Guidelines

At least two days per week at moderate to heavy loads for all
major muscle groups of the body.

Prescription

Prescription guidelines are required to support healthcare
practitioners and exercise professionals when designing RT
programs.

Generally constructed using six factors (FITT-VP):
* Frequency

* Intensity

* Time

* Type

* Volume

* Pattern

* Progression
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Methods

Record selection and data
collection

Four reviewers independently
screened all records and
extracted data from eligible
reviews in duplicate.

All discrepancies were
resolved by group
consensus.

Table 1. Inclusion Criteria

Population

Intervention

Comparator

Outcome

Study
Design

Healthy humans =18 years old with no defined disease(s)
Any training status (novice or trained)

Resistance training interventions spanning at least six weeks with a
minimum of 12 exposures

If a supplement, nutritional, or other co-intervention (e.g., behavioral
therapy, medication, counselling) is applied, it must be received
by intervention and comparator groups

Distinct resistance training prescription, as defined by FITT-VP
(Frequency, Intensity, Time, Type, Volume, Pattern, Progression)
principle, and/or

Non-exercise control group (performing no RT) and/or alternative
exercise control conceived as a sham intervention (e.g., stretching)

Reported pre-and post-intervention change in muscle function
(strength, power, endurance, contraction velocity, physical function)
or hypertrophy between intervention and comparator arm(s)

A systematic review (including overviews of reviews) of randomized
trials with or without statistical synthesis (e.g., meta-analysis, network
meta-analysis, meta-regression)



Methodological Quality Assessment and Evidence
Synthesis

* Two independent reviewers assessed the quality of each
review using the AMSTAR (A Measurement Tool to Assess

: - 18-19
A review of reviews (umbrella Systematic Reviews) tool '

review) can systematically o Provides a 111 score o _
summarize an abundance of o Incorporates the assessment of publication bias

L « Heterogeneity was reported as the /2 statistic or the fraction of

reviews showing a significant effect.

* Qutcome statements and standardized effectiveness
statements were produced by the methodological quality and
extracted data 20.

* Outcome level quality of evidence (QoE) was calculated using
a method based on Grading of Recommendations
Assessment, Development and Evaluation (GRADE) approach
for primary evidence 2- 25,

* Overlap of reviews was quantified using corrected covered

areg 26 -29. \:‘ACSM

AMERICAN COLLEGE OF SPORTS MEDI




Identification

Screening

Included

Records identified through
database searching

MEDLINE (n = 1677)

Embase (n = 2058)

Emcare (n = 910)

SPORTDiscus (n = 988)

Cochrane DSR (n =0)

Web of Science (n = 3913)

A 4

Records after duplicates removed
(n=5751)

A 4

Records screened
(n=5751)

Records excluded
(n=5271)

A

Reports assessed for eligibility
(n =480)

v

Reports included in review
(n=137)

Reports excluded
(n=343)

Wrong intervention (n = 111)
Wrong population (n = 75)
Wrong comparator (n = 57)
Wrong study design (n = 34)
Not a full text (n =27)
Wrong outcome (n = 19)
Non-English language (n = 11)
Duplicate (n = 4)
Unable to retrieve data/full text (n = 3)
Protocol (n = 2)

The systematic search yielded 5,751
records.

Following duplicate removal, and
137 systematic reviews were
included.

AMSTAR scores ranged from 1
(lowest) to 9 (highest) out of
possible 11.

The effectiveness (impact) of each
RTx variable for each outcome was
assessed based on the standardized
effectiveness statements and the
quality of evidence 5.

Favorable RTx parameters for
improving each outcome are
included.
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Part 1 - Tailor load and volume to specific goals

While many styles of lifting work, optimize results by adjusting approach

Table 6: Resistance training prescriptions to improve muscle function and hypertrophy

Outcome RT vs. CTRL RTx to Enhance* Adaptation
Strength Strength is improved by RT, including circuit | Frequency: 22 sessions/week
RT, elastic band RT, home-based RT, and | Intensity: 280% 1RM (dose-response)
velocity-based RT. Type: Eccentric flywheel RT
Technique: Full range of motion
Volume: 2-3 sets/session
Exercise Order: Beginning of training session
Hypertrophy Hypertrophy is improved by RT, | Type: Eccentric contractions/overload
including circuit RT and elastic band RT. Volume: 210 sets/week (dose-response)
Power Power is improved by RT. Intensity: Loads = 30-70% 1RM

Type: Eccentric flywheel RT
Technique: Olympic-style weightlifting; Power RT
Volume: Low-moderate (repetitions - sets = <24)

Muscular Endurance

Muscular endurance is improved by RT.

ND

Gait Speed

Gait speed is improved by RT.

ND

Timed Up-and-Go

Timed up-and-go is improved by RT.

ND

1RM, one-repetition maximum; CTRL, no exercise; ND, insufficient data to form conclusion; RT, resistance
training; RTXx, resistance training prescription; SPPB, Short Physical Performance Battery.
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Part 2 -Tailor load and volume to specific goals

While many styles of lifting work, optimize results by adjusting approach

Table 6: Resistance training prescriptions to improve muscle function and hypertrophy (cont'd)

Outcome RT vs. CTRL RTx to Enhance* Adaptation
Chair Stand Test Chair stand test performance is improved by RT. ND
Balance Balance is improved by RT. ND
Stair Climbing ND ND

Multicomponent Function

Multicomponent function is improved by RT,
including elastic band RT and home-based RT.

Technique: Power RT

SPPB SPPB is not improved by RT. Technique: Power RT
Walking Performance ND Technique: Power RT
Running Performance ND Type: Velocity-based RT

Jumping Performance

Jumping performance is improved by flywheel RT
and velocity-based RT.

Type: Velocity-based RT

Contraction Velocity

Contraction velocity is improved by RT.

ND

Change of direction (agility)

ND

ND

1RM, one-repetition maximum; CTRL, no exercise; ND, insufficient data to form conclusion; RT, resistance

training; RTX, resistance training prescription; SPPB, Short Physical Performance Battery.

*Enhanced compared to standard RT and based on included meta-analyses showing a significant

VACSM

OLLEGE OF SPORTS MEDICINE



Prioritize Consistency Over Complexity
The most significant benefits to muscle function, size, and health come from simply transitioning
from "no exercise" to "any exercise."

While specific variables can be tweaked, the primary goal for most adults should be regular
participation in any form of RT.

Tailor Load and Volume to Specific Goals
mm \Vhile many styles of lifting work, optimize results by adjusting approach:
« For Strength: Lift heavier loads (80% of one-repetition maximum) for 2—3 sets per exercise.

» For Muscle Growth (Hypertrophy): Aim for higher weekly volume (~10 sets per muscle
group).

» For Power: Use moderate loads (30—-70% 1RM) and emphasize moving the weight as quickly
as possible during the concentric (lifting) phase.




Individualization is More Important Than Rigid Rules

The new guidelines move away from "one-size-fits-all" prescriptions.

Programs should be individualized based on personal goals, enjoyment, and safety to maximize long-
term adherence.

If a program is too demanding to maintain, it loses its effectiveness.

Advanced Techniques are Often Optional

Many popular training concepts are not necessary for general health and fitness.

sl Training to momentary muscle failure, using specific types of equipment (machines vs. free weights), and

complex periodization (systematic variation) did not consistently impact outcomes for the average
healthy adult.

Nontraditional Training is Highly Effective

A traditional gym setting is not needed to see results.

Evidence shows that "nontraditional" methods, such as elastic bands, bodyweight exercises, and home-
based routines yield marked benefits in strength, hypertrophy, and physical function.

W\
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"The best resistance training program
is the one you will actually do"

Take home message

« The most critical step for health is to engage all
major muscle groups at least twice a week.

 Whether using heavy barbells, resistance bands,
or body weight, the effort and consistency put in,
result far more than following a perfect, complex
formula.

« Start at the right level, choose an enjoyable
method, and focus on progressive effort over

time.
&
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