
Optimal Training Frequency for Hypertrophy and
Strength in Natural Lifters

Introduction

Training frequency – how often a muscle or muscle group is trained per week – is a key variable in
resistance  training  program  design.  Intermediate  to  advanced  natural  lifters (non-drug-assisted
athletes) often seek an optimal frequency that maximizes muscle hypertrophy (growth) and strength
gains. Recent meta-analyses and systematic reviews provide insight into how training frequency, in
conjunction  with  total  training  volume  (sets/reps),  affects  these  outcomes.  This  report  synthesizes
current evidence,  emphasizing studies on natural  lifters,  and discusses the concept of  diminishing
returns –  the  point  at  which  increasing  frequency  or  volume  yields  minimal  benefit.  Clear
recommendations are provided based on the latest research. 

Training Frequency and Muscle Hypertrophy

Multiple meta-analyses have examined the impact of weekly training frequency on muscle hypertrophy.
Hypertrophy is  typically  measured  by  increases  in  muscle  cross-sectional  area  or  thickness.  Key
findings include: 

At Least 2× per Week per Muscle: Training each major muscle group twice per week has been
shown to produce superior  hypertrophy compared to once-weekly  training.  In a  2016 meta-
analysis (10 studies),  Schoenfeld et al. found that a frequency of 2×/week per muscle led to a
greater  effect  size  for  muscle  growth  (mean  ES  ~0.49)  than  training  1×/week  (ES  ~0.30).  In
practical  terms,  twice-weekly training elicited significantly more muscle growth than the
traditional once-weekly “body-part split” approach.

Twice vs. Thrice Weekly: Whether increasing to 3×/week per muscle yields further gains is less
clear. The 2016 review noted insufficient data to determine if thrice-weekly was superior to twice-
weekly training. An updated 2019 systematic review by Schoenfeld and colleagues (25 studies)
found no significant hypertrophy difference between higher frequencies (≥3×/week) and
lower  frequencies  (1–2×/week)  when  volume  was  equated.  In  other  words,  doing  more
sessions did not increase muscle size if total weekly sets and reps were kept the same. Any small
apparent benefit of very high frequency was attributed to the higher  volume load it allowed,
rather than frequency per se.

Volume-Equated vs. Volume-Added: The consensus is that training frequency itself is not an
independent driver of hypertrophy once volume is controlled. Higher frequency routines can
stimulate more growth  only if they enable more weekly volume (more sets/reps) or better
quality  of  work.  When studies  are  volume-equated  (same total  sets),  hypertrophy  gains  are
similar regardless of splitting that volume into 1, 2, or 3 sessions. Thus, lifters should focus
on achieving sufficient weekly volume and use whatever frequency allows them to recover and
perform best.

Table 1 summarizes key meta-analytic findings on training frequency and hypertrophy:
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Meta-
Analysis
(Year)

Population
Frequency
Comparison

Hypertrophy Outcome

Schoenfeld
et al. (2016)

Trained &
untrained (10
studies)

1× vs 2× per muscle/
week

2×/week yielded greater muscle size
gains than 1× (ES 0.49 vs 0.30; p =
0.002). 3× vs 2× unclear (insufficient
data). Recommends ≥2×/week per
muscle.

Schoenfeld
et al. (2019)

Mixed, some
trained (25
studies)

1× vs 2× vs 3+×
(volume-matched)

No significant differences in
hypertrophy when volume is equal.
Higher frequency only yielded a 
modest extra gain when it increased
total volume, suggesting frequency
per se has little effect.

Baz-Valle et
al. (2022)

Trained men
(≥1 yr
experience)

“Moderate” (12–20 sets/
week) vs “High” (>20
sets/week)
volume<sup>†</sup>

No significant hypertrophy differences
between 12–20 vs >20 weekly sets for
quads or biceps (p=0.19–0.59); high
volume improved triceps slightly. 
Recommends ~12–20 sets/week per
muscle as optimal for trained lifters.

<small><sup>†</sup>Higher training frequency is typically needed to distribute very high volume (>20
sets/week).  This  comparison indirectly  reflects diminishing returns of  excessive frequency/volume.</
small>

Interpretation: For hypertrophy in drug-free lifters, training each muscle around 2 times per week is a
solid  evidence-based  recommendation.  Increasing  to  3  sessions  offers  little  added  muscle  growth
unless it facilitates more total work. Advanced lifters can indeed tolerate and sometimes require higher
volume, but volumes beyond roughly 20 sets per muscle per week show diminishing returns, as seen
by the lack of added gains in several muscle groups when comparing 12–20 vs. >20 sets. In practice, this
means spreading ~10–20 sets per muscle across 2 (or 3) weekly sessions will maximize growth for
most individuals, while going beyond that (e.g. 30+ sets or very high frequency) yields only marginal
gains in muscle size.

Training Frequency and Strength Gains

Strength  development  can  also  be  influenced  by  training  frequency,  though  the  relationship  has
nuanced differences compared to hypertrophy. Strength gains are typically assessed via one-repetition
maximum (1RM) tests on exercises. Key findings from reviews on frequency and strength include:

Higher Frequency Can Improve Strength (via Volume): A 2018 meta-analysis by Grgic et al. (22
studies) reported that training more days per week led to larger strength gains overall. Average
strength effect sizes increased progressively from training 1×, 2×, 3×, to 4+× per week (ES ~0.74,
0.82, 0.93, 1.08 respectively). However, importantly, when volume was equated, these strength
differences disappeared (no significant effect of frequency,  p = 0.42). The analysis concluded
that  greater weekly frequency mainly benefits strength by allowing higher total volume
and more practice on lifts, rather than frequency inherently causing gains. In practice, additional
weekly sessions can be used to add training sets (especially for multi-joint lifts), which in turn
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drive strength up. But simply splitting the same work into more days does not boost strength
any further.

Upper vs. Lower Body and Skill Practice: Some subgroup insights indicate frequency might
matter  more  for  certain  contexts.  For  example,  one  analysis  found  higher  frequencies
produced significantly greater upper-body strength gains on multi-joint exercises (like bench
press) than lower frequencies, whereas lower-body strength (e.g. squat) showed no significant
frequency effect. This could be because upper-body muscles recover faster and can be trained
more often,  or  because lifts  like  bench press  benefit  from frequent  practice  (technique and
neural adaptations).  Similarly,  multi-joint exercises (which are skill-dependent) might benefit
more from frequent practice than isolation exercises. That said, these differences were modest.
Another  meta-analysis  (Ralston  et  al.  2018)  noted  a  trend  favoring  higher  frequency  for
combined strength outcomes, but it  was not statistically significant (ES +0.09,  p = 0.25).  Only
when isolating upper-body lifts  did high frequency show a clear advantage (ES +0.48 vs low
frequency, p < 0.01).

Trained vs.  Untrained: The  effect  of  frequency  on  strength  might  also  depend on  training
status. In untrained lifters,  virtually any reasonable frequency produces gains; in well-trained
lifters, high frequency may be employed to squeeze out additional neuromuscular adaptations.
Grgic  et  al.  observed  that  many  studies  on  frequency  were  in  novices  and  called  for  more
research in  resistance-trained individuals.  Advanced lifters often already handle substantial
loads  and  volumes,  so  adding  frequency  without  adding  volume  is  unlikely  to  cause  large
strength increases. However, adding an extra session for a particular lift (e.g. practicing squat 3×
instead of 2× weekly) could improve technical proficiency and incremental strength, albeit with
diminishing returns.

Table 2 highlights meta-analytic findings on training frequency and strength outcomes:

Meta-
Analysis
(Year)

Population
Frequency
Comparison

Strength Outcome

Grgic et
al. (2018)

Mixed, few
trained (22
studies)

1× vs 2× vs 3×
vs 4+× per
week

Higher frequency yielded greater 1RM strength
gains overall (1→4 days: ES 0.74→1.08). No
difference when volume matched (p=0.421) –
implying volume drives the effect. High freq
benefited multi-joint/upper-body lifts more than
isolation/lower-body.

Ralston et
al. (2018)

Mixed (12
studies)

Low (1×) vs
High (≥3×)

Overall strength gains were similar (ES diff ~0.09,
p=0.25). When volume was equated, no benefit of
frequency (ES diff ~0.03, p=0.78). High frequency
improved upper-body strength significantly (ES
+0.48, p<0.01) but not lower-body. Conclusion: no
strong overall correlation between frequency and
max strength gain.

Interpretation: For maximal strength,  training frequency mainly matters insofar as it increases
total training volume and allows more frequent practice of lifts. A natural lifter seeking strength
gains should first ensure sufficient volume and intensity; beyond that, adding an extra day can help if it
allows for more quality sets or improved technique. For example, moving from training a lift 1× to 2×
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per week (doubling practice opportunities) often yields measurable strength improvements. Going from
2× to 3–4× per week tends to give  smaller incremental  gains.  In fact,  if  volume is  held constant,
splitting it into 3–4 days offers no inherent advantage. Thus, the diminishing returns are evident – each
additional training day yields a smaller boost in strength, and after a point (around 2–3 sessions/week
for a given exercise), the gains from simply adding frequency taper off. Natural lifters do not have the
recovery-enhancing benefits of  drugs,  so extremely high frequencies (e.g.  training a lift  5–6 days a
week) can lead to fatigue accumulation or injury risk with little benefit, unless carefully periodized.

Volume, Frequency, and Diminishing Returns

Training  volume (typically  quantified  as  total  weekly  sets  per  muscle  group)  is  a  critical  factor
underlying  the  frequency  discussion.  Frequency  and  volume  are  interrelated:  increasing  frequency
often means you are increasing total volume, and higher volume usually necessitates distributing work
across more days for recovery. Understanding the  dose-response relationship of volume to gains is
crucial to identify the point of diminishing returns.

Dose-Response of Volume: Greater weekly volume generally produces greater hypertrophy and
strength – up to a point. A 2017 meta-analysis on volume and muscle mass found a  graded
dose-response, where each additional set per week contributed ~0.37% of muscle growth on
average. Higher volumes (>10 sets/week per muscle) led to more growth than lower volumes (<5
sets), with intermediate volumes in between. However, the returns diminish as volume increases.
The  relationship  is  non-linear  (likely  curvilinear) –  rapid  gains  occur  going  from  very  low
volume  to  moderate  volume,  but  the  incremental  gains  shrink  at  higher  volumes.  In  fact,
updated analyses suggest a  logarithmic-like curve for hypertrophy: the first few sets give a
large stimulus, whereas going from, say, 15 to 20 sets yields only a small additional gain. For
strength,  the  diminishing  returns  with  volume  are  even  more  pronounced  –  gains  plateau
sooner, as excessive volume can impair strength due to insufficient recovery or neural fatigue.

Optimal  Volume Range (Natural  Lifters): Recent  evidence focusing on trained lifters  helps
pinpoint  a  practical  volume threshold.  As  noted,  Baz-Valle  et  al.  (2022) found  no significant
hypertrophy advantage to doing more than ~20 sets per muscle per week for most muscle
groups.  The  optimal  range was  around  12  to  20  weekly  sets  per  muscle  –  beyond  that,
additional sets (which would likely require extra frequency to accommodate) gave little to no
benefit, except possibly for certain muscle groups like triceps which in that analysis saw a slight
benefit from higher volume. This aligns with expert guidelines that typically recommend on the
order of ~10–20 sets per muscle weekly for maximizing growth in natural athletes. Volume in this
range can usually be managed by training a muscle 2–3 times per week. For example, a lifter
might do 4–8 sets per muscle each session, spread over 3 sessions, totaling ~12–24 sets/week.
Pushing far beyond this (e.g. 30+ sets/week) often requires 4th or 5th weekly sessions for that
muscle and yields minimal extra hypertrophy – the classic diminishing return where more work
yields disproportionately smaller results.

When  Frequency  Helps  vs.  Hurts: Higher  frequency  is  essentially  a  tool  to  distribute
volume. If a lifter’s optimal volume is, say, 15 sets/week for a muscle, they could do that in two
sessions of 7–8 sets or three sessions of 5 sets, etc. A higher frequency (3×) might improve the
quality of those sets (less fatigue per session) and thus be more effective than cramming all 15
sets into one marathon workout. In this way, frequency combats the diminishing returns that
occur within a single session (doing too many sets in one workout leads to fatigued, lower-quality
effort on later sets).  However,  once volume is appropriately distributed,  adding more sessions
without increasing total volume just spreads the same stimulus and does not create extra gains.
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In fact, excessively high frequency could become counterproductive if it doesn’t allow adequate
recovery. Natural lifters must recover via normal physiological processes; training a muscle every
day  or  ~5–6×  a  week  can  risk  overuse  or  stagnation  unless  volume  and  intensity  are  very
carefully  managed.  The  point  of  inefficiency is  reached  when  each  added  workout  yields
negligible  progress  –  research  suggests  that  for  most  natural  intermediate/advanced lifters,
training a muscle more than 3 times per week provides minimal benefit, and total weekly
volume beyond ~20 sets has little payoff. At that point, lifters are often better served by focusing
on other training variables (intensity, exercise variation, periodization) or simply allowing more
recovery rather than piling on frequency.

Strength vs. Hypertrophy Returns: It’s worth noting that diminishing returns set in earlier for
strength  gains.  As  highlighted  by  a  recent  dose-response  analysis,  volume  and  frequency
increases  lead  to  strength  improvements  up  to  moderate  levels,  but  high  volumes  tend  to
plateau  or  even  impair  strength due  to  accumulated  fatigue.  Hypertrophy  is  a  bit  more
forgiving with volume – muscles can continue to grow with surprisingly high volumes (for those
who can recover), albeit at a slower rate of improvement. Strength, however, relies heavily on
neural  efficiency  and  muscle  recovery,  so  excessive  frequency/volume  is  more  likely  to  be
counterproductive. This is why advanced strength athletes often employ medium frequencies
(2–3×/week per  lift) with  moderate  volume,  and focus  on quality  of  training over  quantity.
Additional sets or days beyond the optimal point yield diminishing or no returns in strength, and
may even cause regressing performance if recovery is insufficient.

Practical Recommendations for Intermediate–Advanced Natural
Lifters

1. Train Muscles Twice per Week (as a Baseline): Based on the evidence, a good rule of thumb for
natural  lifters  is  to  work  each  major  muscle  group  at  least  two  times  per  week for  optimal
hypertrophy. This frequency has consistently shown better results than once-weekly routines, ensuring
more frequent protein synthesis spikes and training stimulus. For many, twice weekly will be sufficient
to maximize growth when coupled with adequate volume. For example, an upper/lower split or push–
pull–legs split (hitting each muscle twice weekly) is an effective approach.

2. Use Higher Frequencies (3×/week) Judiciously: Training a muscle group three times per week can
be  beneficial,  especially  for  spreading  higher  volumes or  for  improving  lift  technique  and
neuromuscular coordination (important for strength).  Advanced lifters who need to perform a high
number of sets to continue progressing may find a 3× weekly frequency allows better session quality
and recovery. Research indicates that thrice-weekly protocols can produce slightly greater hypertrophy
than 2× in some cases, but only because of the extra volume they accommodate. If choosing 3×/week,
ensure that total weekly volume is also increased appropriately (e.g. moving from 2× to 3× without
adding sets may not yield gains).  Monitor recovery closely – if  performance or markers of recovery
decline, it may indicate that 3× is too frequent given the intensity/volume being used.

3. Avoid Extremes in Frequency: Very high frequencies (4, 5, or even 6 days per week on the same
muscle)  are  generally  not  necessary  for  natural  lifters  and  can  be  counterproductive.  While  some
specialized  programs  (e.g.  Norwegian  powerlifting  frequency  experiments)  have  tried  near-daily
training, the meta-analytic evidence does not support a benefit of >3 sessions/week on hypertrophy
when volume is accounted for. The only scenario for ultra-high frequency would be if an athlete must
squeeze in  an extreme volume (which,  as  noted,  has diminishing returns anyway).  Instead of  daily
training, it is often more efficient to use 2–3 quality sessions and allow rest days for growth. Remember
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that muscles grow during recovery; a natural trainee’s hormonal and protein synthesis environment has
limits within each 24-48 hour window post-exercise.

4.  Optimize Total  Volume in  the 10–20 Set  Range: Volume is  the  primary  driver  of  hypertrophy.
Intermediate/advanced lifters should aim for roughly 10–20 sets per muscle per week as an evidence-
based optimal range. Lower in that range (~10) may suffice for maintenance or slower gains; higher (up
to  ~20)  may  maximize  growth  but  at  greater  recovery  cost.  Exceeding  ~20  sets  should  be  done
cautiously, as research on trained lifters shows no added benefit for many muscles beyond this point. If
pushing volume towards the high end, increasing frequency to 3 days can help distribute the work. For
strength, effective volume might be on the lower end of that range, as very high volume can interfere
with strength adaptations. Focus on  quality: each set should be effective (near enough to failure or
high effort) to count. Junk volume – extra sets with poor quality due to fatigue – yields poor returns and
just accumulates fatigue.

5.  Monitor  Diminishing  Returns: Pay  attention  to  your  own  progress  and  recovery.  Diminishing
returns in practice might manifest as stalled progress despite adding more training. For example, if you
increase frequency from 2× to 3× per week and see no improvement in gains, or if strength levels off
when adding extra sets,  you may have hit  the efficient  frontier.  At  that  point,  consider backing off
slightly or cycling volume (periodization) rather than continuously adding. Every lifter has an individual
volume/frequency threshold beyond which gains plateau or even decline.  Use the research-based
ranges as a starting framework, but adjust based on personal response. Advanced lifters in particular
should periodize their training – you might alternate higher-frequency, high-volume phases (to spur
hypertrophy) with lower-frequency, strength-focused phases to allow recovery and neural adaptations.

6. Natural Lifter Considerations: All the above recommendations assume a natural training status.
Without performance-enhancing drugs, lifters cannot recover from unlimited training stress. Enhanced
lifters often tolerate (and benefit from) marathon training sessions or very high frequencies because of
drug-assisted recovery and protein synthesis; natural lifters must be more strategic. The evidence cited
in  this  report  specifically  excluded  studies  on  steroid  users,  focusing  on  typical  individuals.  Thus,
natural  trainees  should  be  conservative when increasing frequency/volume –  err  on  the  side  of
quality rest and nutrition to support recovery. The optimal frequency is one that allows progressive
overload while you stay injury-free and motivated.

Conclusion

Meta-analytic evidence indicates that the “sweet spot” for training frequency in intermediate to
advanced natural lifters is around 2–3 sessions per muscle group per week,  paired with a total
volume of roughly 10–20 sets per muscle each week. This approach maximizes muscle hypertrophy and
strength gains while managing recovery.  Increasing frequency from once to twice weekly produces
significant improvements in muscle growth, and going from twice to thrice weekly can yield further
(though  smaller)  gains  primarily  by  enabling  more  volume.  Beyond  three  sessions  per  week,
diminishing  returns  strongly  set  in –  additional  training  yields  minimal  benefit  and  can  impede
recovery. 

For  strength  development,  frequency  is  valuable  up  to  moderate  levels  to  facilitate  volume  and
technique practice, but excessive frequency/volume shows little advantage when volume is controlled.
In essence, training frequency is a means to an end (volume and consistency) rather than a magic
variable on its own. Natural lifters should leverage frequency to optimize their training distribution,
then focus on progressive overload, good form, and recovery. 
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By staying within evidence-based ranges and watching for signs of diminishing returns, intermediate
and advanced lifters can continue making solid natural gains. The key is finding the minimum effective
dose that yields progress and using frequency to spread that dose optimally.  The latest  systematic
reviews reinforce that more is not always better –  enough training, intelligently organized, will confer
the best long-term results for both hypertrophy and strength.

Sources: Meta-analyses  and  systematic  reviews  on  training  frequency,  volume,  and  hypertrophy/
strength  outcomes  (natural  lifter  populations).  All  findings  exclude  performance-enhancing  drug
influence, focusing on resistance-trained adults. 
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