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Abstract

Weight class management in powerlifting is often guided by the heuristic that athletes should progressively move up in
weight classes throughout their careers to accommodate hypertrophy, yet longitudinal competition data indicate that
weight class change patterns are not meaningfully associated with peak career relative strength. This review integrates
mechanistic and sport-specific evidence to translate this apparent mismatch into applied recommendations. Across
observational studies, fat-free mass is consistently positively associated with squat, bench press, deadlift, and total per-
formance, supporting contractile tissue as a key long-term contributor to strength once technical skill is established.
However, accumulating functionally relevant mass does not require frequent or permanent weight class changes, because
athletes can improve functional-to-nonfunctional mass via recomposition. Accordingly, weight class selection is framed as
a conditional, athlete-specific planning decision, with weight class changes indicated primarily when the current weight
class constrains sustainable lean mass accretion, training quality, recovery, health, or psychological sustainability.
Practical guidance emphasizes conservative body mass changes, modest nutritional surpluses to support muscle mass
gain, high protein intake, and slow fat-mass loss when moving down while maintaining heavy, skill-specific training expo-
sures. Predefined stop rules, defined as criteria for slowing, pausing, or abandoning a weight class strategy, are recom-
mended to reduce psychological load and avoid escalation of low energy availability and disordered eating risk, with
referral to qualified support when indicated.
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Introduction body mass manipulation (SBM) and are used to ensure
body mass is within the weight class limit at weigh-in.?
Because detailed SBM strategies in powerlifting have been
addressed elsewhere,’ the present review focuses primarily
on long-term weight class selection, body composition man-
agement, and the role of SBM only where it interacts with
longer-term weight class strategy. The primary scope of
this review is classic powerlifting; equipped and para

Powerlifting is a maximal strength sport in which athletes
compete in the back squat, bench press, and deadlift within
discrete weight classes. Competition ranking is determined
by the competition total, defined as the sum of each lifter’s
heaviest successful attempt in the three lifts, whereas
best-lifter rankings across weight classes are determined
by a sex-specific, body mass-normalized strength score,
which in the International Powerlifting Federation (IPF) is
IPF GQOdllﬁ pomts.1’2 'Centre for Sport Science and University Sports, University of Vienna,
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powerlifting may share some principles, but direct applica-
tion to these formats is beyond the scope of this review.

Because contractile tissue is mechanistically relevant for
maximal strength,*~'" a long standing heuristic in powerlift-
ing coaching is that athletes should progressively move up in
weight classes throughout their careers to accommodate
hypertrophy and continued strength development.
However, the assumption that systematic upward weight
class movement is a primary driver of long-term success
has been challenged by recent longitudinal evidence.
Large-scale analyses of [PF-affiliated competition data sug-
gest that weight class change patterns have no meaningful
association with peak career relative strength among power-
lifters with sustained competition engagement,'? implying
that increasing body mass is not, by itself, a reliable strategy
to improve relative strength across a career.

These observations create a practical tension. On one
side, lean mass is mechanistically relevant to maximal
strength and supported by observational data in powerlif-
ters. On the other side, longitudinal competition data suggest
that weight class movement is not a relevant correlate of peak
relative strength. The purpose of this review is to integrate these
perspectives and translate them into evidence-informed practical
recommendations for weight class management in powerlifting.

Approach to the literature

This evidence-informed review was based on targeted litera-
ture searching and reference chaining rather than a system-
atic review protocol. Powerlifting-specific evidence was
prioritized where available, with broader resistance training,
nutrition, physique sport, and weight-category sport litera-
ture used cautiously where direct evidence was limited.

Foundations for weight class management

Determinants of strength performance

Powerlifting performance is shaped by interacting determi-
nants, including technical execution, muscle activation and
coordination, muscle morphology, anthropometrics, train-
ing history, competition strategy, and contextual factors,
because competitive performance reflects both force pro-
duction capacity and the ability to express that force effect-
ively in the squat, bench press, and deadlift under
standardized conditions.'*"?

The relative contribution of these determinants to contin-
ued improvements in powerlifting performance is unlikely
to remain constant and may vary according to training status,
technical proficiency, and accumulated training exposure.'*!”
In novice and early intermediate athletes, meaningful increases
in maximal strength are commonly observed alongside sub-
stantial contributions from skill acquisition and adaptations
in muscle activation and coordination early in training. As
training experience accumulates and powerlifting-specific

technical proficiency matures, however, the marginal contribu-
tion of further improvements in muscle activation, coordin-
ation, and technique to strength progress is likely to
diminish.'*'

Viewed longitudinally, long-term strength development
in powerlifting is best conceptualized as a moving target,
in which early gains are more strongly influenced by tech-
nical learning and adaptations in muscle activation and
coordination, whereas later gains depend increasingly on
sustained morphological development. In practice, this rela-
tionship is further constrained by the structure of competi-
tive powerlifting: weight class rules create a ceiling on
viable muscle mass accrual, meaning that the strategic
trade-off between gaining lean mass and managing body
composition becomes increasingly relevant as athletes
advance. As the scope for further technical, activation,
and coordination gains diminishes, the capacity for contin-
ued strength progress may therefore depend more on an ath-
lete’s ability to accumulate lean mass within the constraints
of their chosen weight class.

Muscle mass, body composition, and strength
performance

Maximal force production depends on skeletal muscle tis-
sue, which is not equivalent to body mass alone. Identical
scale weight may reflect different proportions of fat mass
and fat-free mass (FFM), and, in multi-compartment terms,
different contributions from body water, mineral, and pro-
tein. Short term body mass variation may also arise from
glycogen-associated water and gastrointestinal content.?*>*
For weight class management, the relevant issue is therefore
not body mass alone, but how mass is distributed across
functional and nonfunctional compartments and how this
distribution relates to performance.?>’ This relationship
is further complicated by the competitive outcome of
interest, because body mass directly affects body mass-
normalized scoring coefficients, whereas placing within
a weight class is primarily determined by total load lifted
within that weight class.

Powerlifting-specific evidence consistently supports
positive associations of FFM or muscle size measures (mus-
cle thickness and cross-sectional area) and one-repetition
maximum (1RM) performance in the squat, bench press,
deadlift, and total,*'1-15-28 though the magnitude of these
associations varies by body composition measure, lift, nor-
malization approach, and sample characteristics. Where abso-
lute and body mass-adjusted outcomes are both reported,
linear correlations are typically stronger for absolute strength,
although associations with relative strength remain substan-
tial.*'!>2® These coefficients should be interpreted descrip-
tively, because the underlying relationship between body
composition and strength may be nonlinear and may differ
across body mass ranges, training status, and lift-specific
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constraints. This is consistent with broader resistance-training
evidence showing that muscle size is related to maximal
strength capacity, while meaningful variance remains attribut-
able to voluntary muscle activation, muscle architecture,
leverages, technique, and training history.?>=° Longitudinal
evidence is limited, but one study reported that changes in
FFM were associated with changes in powerlifting 1RM over
a training period.’

The relevance of muscle mass may increase with special-
ization. Cross-sectional evidence shows stronger muscle
mass—strength associations in trained than untrained indivi-
duals, in strength athletes than bodybuilders, and in powerlif-
ters than football players.'*"!” However, these comparisons do
not establish causation and may also reflect differences in the
characteristics of individuals represented in each group, or
greater variability in muscle mass among trained athletes,
rather than a smaller contribution from activation, coordin-
ation, or technique.

Overall, muscle mass is a major contributor to strength
development in powerlifting, but not an isolated determin-
ant of strength development. The unexplained variance in
both cross-sectional and longitudinal estimates indicates
that technical refinement, adaptations in muscle activation
and coordination, muscle architecture, leverages, and train-
ing history remain relevant even in specialized athletes.
Longer-term longitudinal research is needed to determine
how these factors interact with muscle mass accrual across
powerlifting careers.

Scope and limitations of broader hypertrophy and
nutrition evidence for powerlifting

Although the literature summarized above supports the rele-
vance of FFM and body composition to strength perform-
ance, the evidentiary base remains heterogeneous.’' The
powerlifting-specific literature cited in this review primarily
supports cross-sectional associations between body compos-
ition characteristics and performance, whereas only limited
longitudinal evidence is available on how within-athlete
changes in FFM relate to changes in strength outcomes.’”
Consequently, evidence supporting the importance of muscle
mass does not by itself resolve how body mass change should
be managed in practice.

Current evidence supports a relatively simple hyper-
trophy framework in which resistance training provides the
primary external stimulus, mechanical loading is central,
and hypertrophy can be achieved across loading schemes
when effort is sufficiently high.?'**~** In practical program-
ming terms, hypertrophy can be conceptualized as the
planned accumulation of sufficiently demanding, high-
quality sets over time, with frequency functioning largely
as a pragmatic means of distributing weekly volume and
managing fatigue when volume is equated.****=> Conversely,
a narrow emphasis on accumulating volume load through high-

repetition, low-effort training is not well aligned with current
hypertrophy evidence.***>

Similarly, nutrition literature relevant to hypertrophy and
body composition management indicates that tissue accre-
tion is shaped by the interaction between resistance training
and energy and protein availability, that hypertrophy is gen-
erally facilitated by a modest, sustained energy surplus, and
that lean mass retention during weight loss is supported by
higher protein intakes and gradual rates of body mass
change.*** Carbohydrate and fat intake are generally
best justified by training performance, recovery, health,
and adherence rather than unique hypertrophy-specific
effects, with practical guidance often framed in flexible g/
kg ranges rather than rigid prescriptions.’**® However,
while these bodies of literature help explain how muscle
may be gained or preserved, their focus on general resist-
ance training or physique sports means they do not directly
determine how changes in body mass or body composition
translate to competition performance or weight class selec-
tion in powerlifting. Accordingly, cautious interpretation is
required when translating the broader evidence base into
optimal weight class management. Although the available
evidence supports the importance of muscle mass for
increasing strength and provides strategies for improving
body composition, it does not directly justify a universal
or automatic rule for moving between weight classes.

Implications for weight class management

Because weight class decisions concern expected change
within an athlete over time, the literature summarized above
supports treating weight class management as a conditional
problem rather than as a simple extension of cross-sectional
body composition associations or general hypertrophy
logic. Although muscle mass is relevant to strength per-
formance, hypertrophy does not necessarily require a per-
manent move to a higher weight class. Athletes may
improve the ratio of functional to nonfunctional mass
through recomposition, in which fat mass decreases while
FFM is maintained or increased with little net change in
body mass.*! Alternatively, athletes may use planned peri-
ods of energy surplus to facilitate FFM accretion, followed
by controlled reduction phases intended to preferentially
reduce fat mass while preserving FFM, thereby returning
closer to the original competition body mass with a more
favorable body composition.?”#*43

At the same time, these possibilities do not imply that
athletes should indefinitely pursue maximal leanness within
a weight class. As adiposity decreases, further fat mass
reduction may become harder to sustain and may carry
meaningful physiological, psychological, and performance
trade-offs. Individuals with lower baseline fat mass tend
to lose a greater proportion of FFM during weight loss,
which conflicts directly with the goal of preserving or
increasing functional mass.** In addition, models of body



International Journal of Sports Science & Coaching 0(0)

fat regulation suggest lower limits of maintainable adipos-
ity, below which compensatory adaptations may increase
hunger and reduce energy expenditure, making further or
prolonged reductions more difficult and potentially desta-
bilizing training quality and recovery.*’ If such constraints
are combined with aggressive dieting practices and chronic
low energy availability, endocrine disturbances and other
symptoms consistent with Relative Energy Deficiency in
Sport (RED-S) become a relevant concern, particularly
when body mass targets are pursued repeatedly without
adequate recovery periods.*®

Accordingly, the current literature supports framing
weight class change as conditional and goal-dependent
rather than inevitable. The most defensible implication
from the available evidence is not that athletes should sys-
tematically move up, stay, or move down, but that body
mass decisions should be evaluated in relation to their likely
effects on functional mass, training quality, recovery,
health, and competitiveness within the current or target
weight class. The more specific practical consequences of
that position are addressed in the following sections.

Decision-making in weight class
management

Principles of weight class decision-making

Weight class management operates on two timescales: the
short-term requirement of making body mass at weigh-in
and the long-term process of developing the physical qual-
ities that underpin performance. While weigh-in mass deter-
mines whether an athlete can compete in a given weight
class, the variables that shape adaptation, including body
composition, training quality, recovery, and health, develop
over months to years."**’ The central question, therefore,
is not whether body mass should change in isolation, but
whether the current weight class supports sustained devel-
opment of functional mass, stable training performance,
and predictable competition preparation.

A useful starting point is to distinguish training age from
competition age. Many powerlifters enter competition after
several years of resistance training*®*’; therefore, time
since first competition may underestimate actual exposure
to resistance training and, where applicable, non-
competitive powerlifting-specific training and overestimate
remaining hypertrophy potential.>*>! Weight class deci-
sions should therefore factor in prior resistance training his-
tory and the likely remaining scope for morphological
adaptation. The practical relevance of this distinction
becomes clearer when expected FFM gain is translated
into weight class feasibility. A recent review suggested
that, under structured resistance training, FFM gains across
the first five years of training may range from approxi-
mately 5 to 21 kg in men and from 3 to 15 kg in women,
with gains generally decreasing as training age increases.”!

These values should not be interpreted as powerlifting-
specific predictions, but they provide useful reference
points for judging whether remaining in a given weight
class is realistic. For example, a relatively lean male athlete
with limited structured training history who weighs
approximately 70 kg may plausibly gain enough FFM
over the early training years that a long-term plan to remain
in the 74 kg weight class becomes restrictive. In contrast, an
athlete weighing approximately 70 kg who already has
around five years of high-quality resistance training experi-
ence may have accrued much of their early-career hyper-
trophy potential, making further FFM gains smaller on
average and long-term optimization within the 74 kg weight
class more plausible.

In practice, weight class decisions can be guided by four
overlapping questions. These questions are not intended as
independent criteria, but as a structured way to evaluate
whether the current weight class supports the athlete’s pri-
mary objective and constraints. Relevant objectives may
include maximizing relative performance within a weight
class, maximizing absolute total, minimizing repeated diet-
ing exposure, improving long-term body composition, or
prioritizing health and lifestyle fit. For example, decisions
may differ depending on whether the athlete is trying to
maximize a body mass-normalized score, qualify by total
within a specific weight class, or improve placing against
the likely competitors in that weight class. Because these
aims may point toward different weight class strategies,
preference, psychological readiness, and practical feasibil-
ity should be considered when interpreting the questions
below. Across all questions, health and psychological sus-
tainability should be treated as boundary conditions rather
than secondary outcomes. Figure 1 summarizes these
athlete-specific inputs, decision questions, and possible
weight class strategy outcomes as a practical framework.

First, is performance still improving within the current
weight class, and is further functional mass gain plausible?
If performance continues to improve while habitual body
mass remains compatible with the current weight class
limit, remaining in the weight class is defensible. The rele-
vant issue is whether sufficient body composition flexibility
remains to support further functional mass gain without
requiring an unsustainably low level of adiposity.

Second, is the weight class constraint limiting training
quality, recovery, or the ability to accumulate productive
training? Even if an athlete can meet the weight class limit
at weigh-in, the strategy becomes less defensible if doing so
requires persistent dietary restriction, impairs recovery,
reduces training output, or limits the ability to tolerate suf-
ficient training volume.

Third, how does the athlete’s height compare with typ-
ical competitors in the weight class? Although normative
height distributions within powerlifting weight classes are
not currently available, comparing an athlete’s height with
that of other athletes in the chosen weight class can still



Renner and Amdi

Body
composition

il A d=
= Training &
Comptemtlve \ competition

contex history

\ =

® a0

Health& | Class

\_psychology

constraint

\ Training quality
& recovery

Practical framework for weight class decision-making in classic powerlifting

Remain in current class | |

Appropriate when performance, ‘
recovery, health, and |
competitiveness remain stable. | |

Decision questions

Performance trend
Is performance still improving in the current class?
Can functional mass still increase without excessive constraint?

Training quality & recovery
Is the class limiting training quality or recovery?
Does reaching the class require chronic restriction or excessive SBM?

Anthropometric fit
Does anthropometry fit the class?
Is the athlete unusually short/tall or over-/under-massed for the class?

Competitive benefit
Will the change improve competitiveness? Do expected gains
translate to better total, placing, or body mass-normalized score?

Move up
Appropriate when the current ‘

Boundary ion: health and psy must be
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Appropriate when nonfunctional
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Figure |. Practical framework for weight class decision-making in

classic powerlifting. Athlete-specific contextual factors are

evaluated alongside four decision questions to guide whether an athlete should remain in the current weight class, move up, or move
down. Health and psychological sustainability are treated as boundary conditions across all decisions. Created in BioRender.>?

provide pragmatic context, because body height and body
mass are closely related.'*?® If an athlete is much shorter
than most competitors in the weight class and carries appre-
ciable excess fat mass, moving down may be considered
because reducing nonfunctional mass could improve rela-
tive competitiveness. Conversely, if an athlete is taller
than most competitors in the weight class and relatively
lean, moving up over time may be advisable because the
current weight class may constrain further functional mass
gain. This comparison should be treated as a practical
screening question rather than a normative rule.

Fourth, will the weight class choice improve competi-
tiveness in a way that is likely to be realized in practice?
A weight class change should not be judged only by
whether it is physiologically possible. It should be judged
by whether the expected change in body mass and body
composition is likely to translate into better competition
performance within the target weight class, while preserv-
ing health, training quality, and psychological sustainability.
In practice, this requires comparing recent sex- and weight
class-specific result distributions, qualification standards, or
podium totals in the current and target weight classes to judge
whether the expected performance change is competitively
meaningful. For example, a weight class change may be tactic-
ally unattractive if the expected increase in an athlete’s total
does not offset higher qualification standards or higher podium
totals in the target weight class.

These questions should be interpreted jointly and in rela-
tion to the athlete’s goals. A weight class move may be

physiologically possible but competitively unhelpful, or
competitively attractive but physiologically or psychologic-
ally unsustainable. Similarly, remaining in a weight class
may be reasonable when training quality and performance
are stable, but inappropriate when it requires chronic restric-
tion or repeated disruptive preparation phases. SBM may
allow habitual body mass to remain slightly above the
weight class limit, but should not justify remaining in a
weight class that is otherwise unsuitable.’

Remaining in the current weight class

Remaining in the current weight class is reasonable when
performance can continue to improve while health, recov-
ery, and training quality are maintained without excessive
dietary constraint. This is particularly defensible when
body composition still allows improvement in the ratio of
functional to nonfunctional mass, either through recompos-
ition or through carefully planned periods of mass gain and
subsequent reduction.>”*'™ In this context, the rationale
for remaining in the current weight class is not that body
mass should remain fixed indefinitely, but that habitual
body mass can remain compatible with the current weight
class while performance-relevant tissue and training cap-
acity continue to improve.

Remaining in the current weight class is also plausible
when the athlete is already competitive in the current weight
class and further FFM gain is expected to be modest
because of substantial prior training exposure. In such
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cases, the potential benefit of moving up may be out-
weighed by the loss of relative competitiveness, especially
if the athlete can train productively, recover well, and reach
the class limit without prolonged restriction.

Moving up a weight class

Remaining in the current weight class becomes less defens-
ible when the weight class requires an unreasonably low or
unstable level of adiposity, increasing the risk of FFM loss,
hunger, and reduced ability to recover from and adapt to
training. If remaining in the current weight class requires
low energy availability over large parts of the year, or per-
sistent reliance on excessive SBM, moving up a weight
class should be considered.**¢

Moving up a weight class is most defensible when the
current weight class has become a meaningful constraint
on long-term development. This may occur when the athlete
is already relatively lean, when additional FFM gain is
unlikely without a sustained energy surplus, or when the
current body mass limit compromises training quality,
recovery, or health. Persisting in such a weight class may
require chronic restriction, repeated disruptive body mass
reduction strategies, or compensatory increases in training
stress, increasing the risk of persistent fatigue, impaired
adaptation, burnout, illness, injury, or symptoms consistent
with low energy availability. In such cases, the purpose of
moving up is not simply to increase scale weight, but to
remove a restrictive ceiling that limits productive training
and the accumulation of functional mass.?*"*’

Moving up should nevertheless not be treated as auto-
matically beneficial. A higher weight class may temporarily
reduce competitiveness, and if improved competitiveness is
the main objective, the added body mass should preferably
translate into improved competition performance over time.
Because body mass is incorporated into coefficient scoring,
an increase in body mass may reduce body mass-
normalized scores unless accompanied by a sufficient
increase in total.? Rapid increases in body mass should be
avoided, as they are likely to result in poorer body compos-
ition and substantial fat-mass gain may alter effective range
of motion and movement mechanics through changes in
body dimensions and soft-tissue contact.”>~>> Therefore,
moving up and evaluating its effect on competitiveness
should occur over a sufficiently long period. In the short
term, the effects of moving up are likely best assessed
through training performance, recoverability, body com-
position changes, psychological state, and eventual compe-
tition outcome.

The super heavyweight weight classes represent a spe-
cific case because they have no upper body mass limit. If
the goal is to maximize relative strength, the same general
principle applies as in capped weight classes: additional
mass is useful only insofar as it supports functional strength
more than it increases nonfunctional mass. However,

placings within the super heavyweight category are typic-
ally determined by absolute total rather than relative points,
which may reduce the competitive pressure to minimize fat
mass. In this context, further body mass gain should remain
bounded by health considerations and by realistic expecta-
tions of whether additional body mass will improve
performance.

Moving down a weight class

Moving down a weight class may be reasonable when the
athlete carries sufficient nonfunctional mass for a reduction
in body mass, specifically fat mass, to be achieved without
meaningfully reducing absolute performance, thereby
improving relative performance. Ideally, the behavioral
changes required to achieve the lower weight class should
also be sustainable for the foreseeable future if moving
down is viewed as more than a one-competition strategy.
As such, moving down should not be considered a strategy
to become lighter, but a strategy to improve the relationship
between functional mass and total body mass to improve
competition performance.

A move down should also not be simplified into a general
reduction of all hypertrophy-oriented work. Because pre-
serving FFM remains central during energy restriction, train-
ing decisions should balance recovery constraints against the
need to maintain a sufficient stimulus for strength and muscle
retention. The detailed implementation of this balance is
addressed in the practical implementation section, but the
decision-level principle is that moving down is only appro-
priate if the athlete can plausibly lose primarily non-
functional mass while preserving the training exposures
required for performance.*®>¢

Psychological and health considerations

Psychological and health considerations should bound all
weight class decisions. Weight class management repeatedly
links performance outcomes to body mass, appearance-related
evaluation, and dietary monitoring. Over time, this may
increase vulnerability to body image dissatisfaction, rigid eat-
ing behaviors, and disordered eating patterns, particularly
when the chosen weight class requires frequent or prolonged
restriction.*®#6® Therefore, weight class decisions should
be evaluated not only by potential performance benefits, but
also by whether the required behaviors are sustainable across
most of the training year.

These risks may manifest differently in men and women.
Pereira Vargas and Winter reported that body mass prac-
tices in female powerlifters may be tied not only to compe-
tition preparation but also to body image concerns, with
lower weight classes sometimes perceived as more consist-
ent with socially desirable appearance ideals.”’ Similarly,
Mancine et al. reported a higher prevalence of disordered
eating among female, but not male, athletes in power sports,
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including powerlifting.”® These findings do not imply that
weight class management is inherently harmful, but they
support treating psychological sustainability as a central
constraint rather than as a secondary consideration.
However, Cerea et al. also reported higher overall muscle
dysmorphia symptoms in men than in women, suggesting
that psychological risk should not be framed as exclusive
to female athletes, but that male and female athletes may,
on average, struggle with different aspects of body image
related to weight class management.>’

Practical decision-making should therefore include pre-
defined stop rules agreed in advance by the athlete and
coach, with qualified nutrition, medical, or psychological
support involved when indicated. A weight class strategy
should be slowed, paused, or abandoned when it produces
persistent food or body weight preoccupation, appearance
checking, excessive physique comparison, loss of perceived
control around eating, restrict-binge cycles, marked mood
deterioration, increased training-related anxiety, avoidance
of social eating, or rigid all-or-nothing behavior around
tracking and weigh-ins. Physiological warning signs,
including sustained performance decline, worsening sleep
and recovery, recurrent illness or injury, loss of libido, men-
strual disturbance, or the need for progressively harsher
restriction, should be interpreted similarly.**-*¢->

When such signs emerge, the appropriate response is not
to intensify restriction, but to reassess the weight class tar-
get, increase energy availability when needed, and refer to
qualified medical, nutritional, or psychological support
when indicated.’®® From this perspective, the best weight
class is not necessarily the lowest weight class an athlete
can reach, but the weight class that allows competitive per-
formance to be developed and expressed without comprom-
ising health, recovery, or psychological stability.

Practical implementation

Training and nutrition when remaining in the current
weight class

When remaining in the current weight class, the approach to
body mass management depends on the athlete’s habitual
body mass relative to the weight class limit. If habitual
body mass is clearly below the weight class ceiling, a
slow increase in body mass can be used to support FFM
accretion while preserving weight class eligibility.

A practical starting point is an energy surplus of approxi-
mately 5-10% above maintenance, often corresponding to
roughly 150-300 kcal/day, with a target rate of gain of
approximately 0.25% body mass per week.®! Larger sur-
pluses may be tolerable in novice or intermediate athletes,
whereas advanced athletes should generally use smaller sur-
pluses to limit unnecessary fat gain,62 as larger surpluses are
typically not associated with further muscle growth or

performance increases.***®! Protein intake should generally
be maintained around 1.6-2.2 g/kg body mass/day during
gaining phases, with dietary fat commonly kept around
0.5-1.5 g/kg body mass/day and remaining energy allo-
cated primarily to carbohydrate to support training perform-
ance 36:62-64

If the athlete is already close to the upper weight class
limit, body composition improvement should occur with lit-
tle net body mass change or through planned gain-and-
reduction phases. Recomposition at stable body mass may
be appropriate, particularly in less experienced athletes,
whereas more experienced athletes may require periods in
an energy surplus, potentially ending slightly above the
weight class limit, before returning closer to the competition
target through targeted fat loss.?!-8:41:43.:62

Training should maintain regular heavy exposure to the
squat, bench press, and deadlift, with hypertrophy-focused
accessory exercises added to the extent that they support
improvements in the competition lifts and do not hinder
recovery. Accessory work should be purposefully selected
to improve morphological adaptation, support lifter longev-
ity, and target gaps the competition lifts do not address.*®

Training and nutrition when moving up a weight class

When moving up, the same training and nutritional princi-
ples as for within weight class mass gain apply, though the
previous weight class limit no longer constrains the upper
end of habitual body mass, allowing for larger caloric sur-
pluses. However, rapid gains in body mass, particularly
fat mass, should be avoided, as they are unlikely to improve
relative performance, increase the need for later dieting, and
may alter effective range of motion and movement
mechanics through changes in body dimensions and soft-
tissue contact.>*>>

Given the higher energy availability, the athlete now has
improved nutritional support for productive training.
Although this should not change the overall aims and struc-
ture of training, and sufficient time should be allowed for
the athlete to adapt to body mass changes, it may allow
for increased training volume, frequency, or both. How
this additional training is structured depends on the athlete’s
needs and capacity, but an increased focus on hypertrophy
is logical.

Training and nutrition when moving down a weight
class

Moving down should be done slowly, aiming to maximize
relative fat loss. A practical starting point is a loss rate of
approximately 0.5-1.0% body mass per week, adjusted
according to baseline leanness, training performance, recov-
ery, and time available before competition.*®**44°¢ Protein
intake may need to be increased to 2.3-3.1 g/kg FFM per
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day during energy restriction to support FEM retention.”*%*

Care should be taken to maintain reasonable fat intake, about
0.5-1.5 g/kg body mass per day, for health and recovery, with
remaining energy allocated primarily to carbohydrate where
possible to protect training performance.’®%*

With limited energy available, the primary training focus
should be regular, heavy exposure to the powerlifts, main-
taining specific skill practice and strength expression.
With limited nutritional resources, non-essential training
stress may need to be reduced. This typically includes redu-
cing the volume or proximity to failure of accessory exer-
cises. However, complete removal of accessory work is
not recommended, at least not for long periods, as FFM
preservation remains central and excessive reductions in
training stimulus may lead to detraining effects.

Preferably, the target training body mass should be
reached several weeks before competition, as this allows a
period of training in which the athlete can accommodate
their new body proportions and provides an opportunity
to increase intake and improve training fuel availability clo-
ser to competition.*®47-%¢

Off-season body mass trials

For the purposes of this review, an off-season is defined prag-
matically as any period in which the athlete is not in the final
competition preparation phase and does not need to make a
specific weight class limit in the immediate future. Its dur-
ation will therefore vary between athletes. The relevant dis-
tinction is not the calendar label, but whether there is
enough time to manipulate body mass gradually without
compromising competition readiness. These periods can be
used to trial different habitual body masses and body com-
position strategies. Athletes may use controlled body mass
gain, maintenance, or recomposition phases to evaluate
how changes in body mass affect training quality, recovery,
technical execution, psychological state, and perceived com-
petitiveness. This is particularly useful when the optimal
weight class is uncertain, because a temporary increase or
decrease in habitual body mass can provide practical infor-
mation before a longer-term weight class decision is made.
However, large off-season body mass increases should be
avoided when the athlete intends to remain in the same
weight class or move down, because they increase the mag-
nitude and severity of the later dieting phase.

Short term body mass manipulation

SBM can provide additional flexibility across all weight
class strategies but should not replace appropriate long-term
body mass management. When moving up, SBM may
allow an athlete to complete additional competitions in
the previous weight class after the decision to move up
has already been made, while habitual body mass gradually
increases. When moving down, SBM may allow an athlete

to compete in the target weight class before habitual body
mass is fully within the weight class limit. When remaining
in a weight class, SBM may allow habitual body mass to
remain slightly above the weight class limit without requir-
ing chronic dietary restriction.

In all scenarios, SBM should remain a limited and
planned tool rather than a routine compensation for poor
long-term planning. As a general guideline, athletes should
ensure habitual body mass is close to the target weight class,
with SBM generally limited to approximately 3% of body
mass. Reductions of up to 5% may be feasible in experi-
enced athletes with prior individual data showing no mean-
ingful adverse effects on performance, health, rehydration,
or refueling. Method selection should be based on prior test-
ing, risk profile, and realistic competitive benefit.?

Limitations and evidence gaps

The recommendations in this review should be interpreted
in light of several limitations in the available evidence.
Most powerlifting-specific studies linking body compos-
ition to performance are observational and predominantly
cross-sectional,*'""!>*® and while longitudinal evidence
for associations between FFM and strength within powerlif-
ters exists,” causal inferences cannot be made.

Body composition assessment also remains method
dependent and sensitive to short term variation in hydration,
glycogen-associated water, and gastrointestinal content. This
is particularly relevant in powerlifting because weigh-in prep-
aration and SBM can alter body mass acutely without reflect-
ing meaningful changes in functional tissue. As a result,
single body composition values or threshold-based recom-
mendations should be interpreted cautiously.* Similarly,
competition-based inferences depend on how relative per-
formance is operationalized and on the specific rule and
weight class structure being analyzed. Findings that weight
class change patterns are not meaningfully associated with
peak relative strength therefore do not exclude meaningful
individual-level effects, nor can weight class change patterns
detect actual body mass changes with sufficient sensitivity.

A major evidence gap is the scarcity of prospective or
interventional studies in powerlifters that directly test weight
class strategies. Little direct evidence exists on how athletes
should sequence hypertrophy phases, recomposition phases,
weight loss phases, specificity, and peaking when remaining
in a weight class or moving up or down. Current best practice
therefore relies partly on extrapolation from physique sport,
resistance training, nutrition, and weight category sport litera-
ture, which is useful but not fully specific to powerlifting
competition outcomes,>’**47°%2 and partly on practical
experience.

Descriptive data that would support more precise
decision-making are also limited. More detailed normative
information is needed on height, limb proportions, body
composition, training age, and competitive standard within



Renner and Amdi

powerlifting weight classes. Such data would help clarify
when an athlete is unusually constrained by a weight class,
unusually over-massed for a weight class, or likely to benefit
from a transition.'**® Finally, psychological outcomes remain
insufficiently studied despite their practical importance.
Available evidence suggests that body image concerns, disor-
dered eating risk, and muscle dysmorphia symptoms are rele-
vant in powerlifting, but prospective data are needed to
determine how repeated dieting, weight class changes, weigh-
ins, SBM, performance pressure, and social comparison influ-
ence long-term mental health and sustainability.**->"°°

Conclusion

Weight class management in powerlifting should be treated
as a conditional, athlete-specific planning decision rather
than as a default progression toward higher weight classes.
Although muscle mass is relevant to maximal strength, the
practical objective is not simply to increase body mass, but
to maintain a habitual body mass and body composition that
support high-quality training, stable recovery, health, and
predictable competition preparation.

Remaining in a weight class, moving up, and moving
down can all be appropriate under different circumstances.
Remaining in the current weight class is most defensible
when performance and training quality continue to improve
without excessive constraint. Moving up is most defensible
when the current weight class limits further functional mass
gain, recovery, or training quality. Moving down is most
defensible when nonfunctional mass can be reduced with-
out materially compromising FFM, strength expression,
health, or psychological sustainability.

Implementation should remain conservative and iterative,
using small, time-bounded body mass changes, modest sur-
pluses for lean gain, and gradual fat mass reduction when
moving down. Off-season periods can be used to test different
habitual body masses, while SBM should remain a limited
competition preparation tool rather than a substitute for appro-
priate long-term body mass management. Overall, the best
weight class is not necessarily the lowest or highest weight
class an athlete can reach, but the weight class that allows
competitive performance to be developed and expressed with-
out compromising health or long-term sustainability.
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