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Abstract
Purpose  To characterise self-reported nutrition practices and beliefs of powerlifters.
Methods  Actively competing male (n = 240) and female (n = 65) powerlifters completed a cross-sectional online survey of 
self-reported nutrition practices across the competitive cycle, within specific competitive phases, and hard and easy training 
days. Data are presented as number (n) and percentage (%) of all powerlifters practicing a given strategy followed by a % 
of responses reporting various practices or beliefs within this strategy. Differences in categorical sub-groups (sex, age, and 
weight class; and competitive calibre) were analysed with a chi-square test and denoted where significant (p ≤ 0.05).
Results  Most powerlifters reported following a specific diet long-term (n = 203, 66.6%) of which If It Fits Your Macros 
(IIFYM)/flexible dieting was most common (n = 159, 78.3%). Over half reported introducing a special diet for a competitive 
phase (n = 162, 53.1%), of which IIFYM/flexible dieting was most followed for competition preparation (n = 80, 63%) and 
off-season (n = 48, 71.6%). Compared to normal dietary intake, most reported eating more on harder training days (n = 219, 
71.8%) and refraining from eating less on easier training days (n = 186, 61%).
Conclusions  IIFYM/flexible dieting is commonly followed by powerlifters to support performance and body composition 
goals. Females seemed to report more often restricting energy and dieting for body composition reasons than males. Pow-
erlifters tailor their energy intake on harder training days to the higher training demands but refrain from reducing energy 
intake on rest/easier training days.
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Introduction

Powerlifting is a strength sport consisting of three lifts: 
the back squat, bench press, and deadlift. Powerlifters are 
delineated by competitive federation (e.g., drug-tested, or 
not), the use of supportive lifting equipment or not (i.e., 
equipped, or classic), and their age, sex, and weight category. 

Performance is determined by the cumulative total weight 
lifted from the three lifts; therefore, powerlifters manipulate 
their training and nutrition with the intention of enhancing 
strength. Resistance training, as completed by powerlifters, 
can lead to fibre type transition, neuromuscular adaptation 
(e.g., increased motor unit recruitment), and increases in 
fat free mass (FFM) [1]. Skeletal muscle hypertrophy, spe-
cifically, is a strong predictor of powerlifting performance 
[2]. Consequently, dietary strategies for powerlifters are of 
acute (e.g., before, during, and after a training session) and 
longitudinal (e.g., across one or more competitive phases) 
interest. For instance, acute dietary strategies are of inter-
est to fuel and recover from individual training bouts (e.g., 
aid performance and recovery). Additionally, powerlifters 
in weight classes with an upper weight limit may also use 
acute nutrition strategies to induce a rapid weight cut in the 
day/s before competition. On the other hand, chronic dietary 
strategies are of interest to powerlifters to aid in the optimi-
sation of body composition (i.e., body weight manipulation 
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such as periods of intentional gain/loss and lean mass 
accumulation).

One such nutritional strategy is the concept of nutritional 
periodisation, which can be summarised as the planned, 
purposeful, and strategic use of nutritional interventions to 
enhance adaptations across a training session or plan, or to 
enhance long term performance [3]. Nutritional periodisa-
tion is thoroughly studied in the context of endurance exer-
cise [3], but nutritional periodisation for strength athletes 
is less researched [4]. Different powerlifting competitive 
phases, such as the off-season/general preparation and com-
petition preparation phases, have distinct theoretical con-
siderations [5]. Off-season and general preparation phases 
typically consist of higher training volumes (i.e., the total 
amount of mechanical work performed); therefore, higher 
(absolute or relative to body mass) energy intakes (EI) are 
required to match the demands of the increased workload. 
Additionally, a small calorie surplus is advised to maximise 
lean mass gains, emphasising the need for adequate EI dur-
ing the off-season/general preparation phase [6]. Conversely, 
competition preparation in the weeks and months before 
competition usually culminates in a training volume taper 
with more lifts completed at a higher percentage of 1-rep-
etition maximum closer to competition [7]. Thus, EI needs 
may be lower during the competition preparation phase to 
match lower energetic demands of training. Powerlifters 
commonly induce gradual weight loss via caloric restriction 
in the weeks/months preceding competition [8, 9]. In addi-
tion, powerlifters may combine gradual dieting with rapid 
weight loss strategies in the days/hours preceding weigh-in 
on competition day to compete in a weight class lower than 
their habitual body weight would allow [8, 9]. Overall, there 
are several competitive phases in powerlifting that require 
different nutrition strategies depending on training volume 
performed and body composition goals of the athlete.

Current resistance training nutrition recommendations are 
to ingest 4–7 g/kg bodyweight of carbohydrate (CHO) and 
1.6–2.2 g/kg bodyweight protein per day [10, 11]. Dietary 
fats are less emphasised, but guidelines advise the remaining 
20–30% of daily caloric intake be allotted to them, sourced 
from mono- and poly-unsaturated fats [12]. These guidelines 
exist because sufficient dietary protein is necessary to opti-
mise muscle mass accretion [11] and adequate dietary CHO 
intake can in some circumstances enhance aspects of resist-
ance training performance [13]. The If It Fits Your Macros 
(IIFYM) diet is common within various fitness communities 
and is characterised as an eating approach designed to reach 
specific daily targets in grams of protein, CHO, and fats 
without a restriction on food source [14, 15]. In addition, 
IIFYM is often paired with ‘flexible’ dieting, which is an 
approach to dieting that represents a more moderate, bal-
anced approach to dieting for weight loss, and is generally 
contrasted by ‘rigid’ dieting where the dieter is either ‘on’ 

or ‘off’ a diet [16]. However, it is not known whether these 
dietary approaches assist powerlifters with meeting current 
sport nutrition guidelines, or if they implement unique nutri-
tional periodisation approaches. One study quantified nutri-
tion intakes of powerlifters in the off-season [17]; however, 
no study has investigated the nutrition strategies of power-
lifters during the competitive season. Given their competi-
tive phase-specific training demands and goals (i.e., maximal 
strength in the three competition lifts), the aim of this study 
was to survey the nutrition practices of competitive power-
lifters around the competitive cycle, and individual training 
sessions (harder versus easier/rest days). This exploration 
allows for an account of current practices used by power-
lifters, their underlying rationale, and a discussion of how 
practices relate to current sport nutrition guidelines.

Methods

An open invite, anonymous international survey was devel-
oped to investigate the nutrition practices and beliefs of 
competitive powerlifters. Data collection for this study was 
completed between November 2020 and February 2021. 
The methods of this survey are reported in accordance with 
the Checklist for Reporting Results of Internet E-surveys 
(CHERRIES) [18]. The study protocol was approved by 
the Auckland University of Technology Ethics Committee 
(20/312).

Survey development and design

The structure and content of the questionnaire was based on 
previously published work investigating the nutrition prac-
tices of elite race walkers [19], with content either adapted 
or added to suit a powerlifting context. A first draft of the 
survey was piloted with a convenience sample of powerlift-
ers (n = 8) who provided feedback. Based on feedback from 
pilot testing, the survey was modified to improve content 
and readability. The final version of the survey was built 
and distributed online using Qualtrics software (Seattle, WA, 
USA) and contained 81 questions in total. Display logic and 
exclusive answers were used to build a custom path through 
the questionnaire dependent on the participant’s answer such 
that 30–40 questions over 16–22 pages were answered by 
each participant. Participants were shown 1–3 questions per 
page and a back button was enabled that allowed participants 
to amend/change previous answers.

The questionnaire was split into ten sections, of which 
the first five (i.e., general nutrition practices) are of interest 
in this manuscript. In order of appearance, Sect. 1 covered 
participants’ descriptive characteristics (e.g., nation of com-
petition and competitive division) and training history (e.g., 
powerlifting experience and competitive calibre). Section 2 
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covered general dietary themes for the overall competitive 
cycle. Section 3 covered the general dietary themes for spe-
cific competitive phases (e.g., off-season, competition prepa-
ration). Sections 4 and 5 covered harder and easier training 
day nutrition practices, respectively. A full transcript of the 
questionnaire with display logic can be found in Supple-
mentary File I.

Definitions for concepts were provided to participants in 
the survey. A hard training day was defined as a high vol-
ume and/or high intensity session. A rest/easier training day 
was defined as passive or active recovery or lower volume 
accessory days where none of the three powerlifting lifts 
are completed. A figure (Page 32 of Supplementary File I) 
was presented to participants visualising a generic, perio-
dised competition cycle and competitive phases within the 
cycle (i.e., off-season, competition preparation, competition, 
and transition) [5]. The competition preparation phase was 
presented as including specific preparation for, and then a 
taper into, competition. The competition phase was defined 
as including the day of competition and the 48 h preceding. 
The transition phase was defined as occurring immediately 
post-competition, which led into an off-season or general 
preparation. The off-season was presented as including gen-
eral preparation for competition, which preceded a competi-
tion preparation phase and followed a transition phase.

Survey distribution and sample selection

The survey was distributed via advertisement on social 
media with an accompanying internet link to the anony-
mous survey. A downloadable information sheet detailing 
the purpose, content, and length of the survey; how, when, 
and where data will be stored; and who the investigators 
were was displayed as the first page before commencing 
any survey questions. Due to the survey being anonymous, 
participants were advised in the information sheet that par-
ticipation was voluntary, and consent was provided by sub-
mitting the completed survey. Participant inclusion criteria 
were to (a) be 18 years of age or older (which excluded sub-
junior age class powerlifters less than 18 years of age from 
participating in the present study), and (b) have competed in 
a drug-free sanctioned powerlifting competition within the 
previous 18 months.

Statistical analysis

Only fully completed questionnaires were analysed. Miss-
ing data checks were performed to verify data integrity. 
Descriptive data were presented as number (n) and percent-
ages (%). Categorical data were assessed by chi-square test 
and Cramer’s V (φc). Where > 20% of cells had an expected 
count of less than 5, Fisher’s exact test was used. For the 
weight-class subgroup (4 × 2 contingency table), a follow-up 

individual chi-square test (or Fisher’s exact test where 
the > 20% expected count rule was violated) with Holm-
Bonferroni correction were performed when a statistically 
significant result was observed. Statistical significance was 
set at p ≤ 0.05. Data were prepared and analysed in SPSS 
(version 27.0; IBM Corp, Armonk, NY), and follow-up 
chi-square and Fisher’s tests were completed in R language 
for statistical computing (R Foundation for Statistical Com-
puting, Vienna, Austria, 2021) using the “Fifer2” package 
(https://​github.​com/​dusti​nfife/​fifer2/).

Participants could select multiple answers for most 
questions; therefore, the percentage of responses for some 
questions could add up to more than 100%. Text answers 
to “other” responses were grouped into common themes/
responses by the primary investigator (AK). Responses 
were analysed by sub-groups based on competitive divi-
sion (males vs. females), age class (sub-juniors and juniors 
[SJ + J] vs. open and masters [O + M]), weight class (wom-
en’s under 63, 57, 52, and 47 kg classes [W63-] vs. women’s 
under 72, 84 kg classes and 84 kg plus class [W72 +] vs. 
men’s under 83, 74, 66, 59, and 43 kg classes [M83-] vs. 
men’s under 93, 105, 120 kg classes and 120 kg plus class 
[M93 +]), and competitive calibre (i.e., IPF points where 
higher values indicate stronger powerlifters relative to body-
weight) from the best 3-lift total in competition (less than 80 
IPF points [79- IPF] vs. 80 IPF points or more [80 + IPF]).

Results

There were 385 responses, of which 305 (240 male and 65 
female) fully completed the survey (79.8% completion rate) 
and were included in the analysis. Most participants resided 
in the United States (n = 115, 37.7%), Canada (n = 29, 9.5%), 
United Kingdom (n = 22, 7.2%), and New Zealand (n = 19, 
6.2%), while the rest were from a variety of other countries 
(n = 120, 39.3%). Most participants competed in the open 
age class (n = 149, 48.9%), followed by juniors (n = 118, 
38.7%), sub-junior (n = 19, 6.2%), and masters (n = 19, 
6.2%). Descriptive characteristics are presented in Fig. 1.

Question 1: nutrition for the competitive cycle

Overall, 66.6% (n = 203) of participants reported follow-
ing a long-term special/unique dietary plan (Fig. 2). Of 
these, 78.3% (n = 159) reported following an IIFYM/flex-
ible dieting approach, followed by a high CHO (21.2%, 
n = 43) and a high energy approach (21.2%, n = 43). SJ + J 
reported following a long-term high CHO diet more than 
O + M (p = 0.027; φc = 0.127) for training quality (p = 0.040; 
φc = 0.117) and muscle growth/recovery (p = 0.038; 
φc = 0.119). Males more often reported following a high 
energy diet than females (p = 0.001; φc = 0.188) for training 

https://github.com/dustinfife/fifer2/
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quality (p = 0.002; φc = 0.178) and muscle gain/recovery 
(p = 0.003; φc = 0.172). M93 + more often reported follow-
ing a high energy diet than W63- (p = 0.049; φc = 0.209) and 
W72 + (p = 0.014; φc = 0.230). M93 + more often reported 
following a high energy diet for training quality (p = 0.048, 
φc = 0.182; p = 0.027, φc = 0.203) and muscle growth/recov-
ery (p = 0.048, φc = 0.182; p = 0.027, φc = 0.203) than W63- 
and W72 + , respectively. Females more often than males 
(p = 0.045; φc = 0.115) and 79- IPF more often than 80 + IPF 
(p = 0.050; φc = 0.112), reported following an IIFYM/flex-
ible dieting approach for muscle growth/recovery. O + M 
more often reported following an IIFYM/flexible diet for 
weight/body composition goals than SJ + J (p = 0.049; 
φc = 0.218). The results for nutrition practices across the 
competitive cycle are presented in Fig. 2. The information 
sources used to inform nutrition practices across the com-
petitive cycle are presented in Table 1.

Question 2: nutrition for specific competitive phases

Competition preparation

Overall, 46.9% (n = 143) reported no introduction of a 
special/unique dietary plan during for a specific competi-
tion phase, which was reported more often by males than 
females (p = 0.018; φc = 0.136), M93 + more often than 

W63- (p = 0.016; φc = 0.185), and 79- IPF more often than 
80 + IPF (p = 0.003; φc = 0.168). Conversely, 53.1% (n = 162) 
of powerlifters followed a special/unique dietary plan in 
one or more specific competitive phase/s. A special/unique 
diet during competition preparation was reported by 78.4% 
(n = 127) of powerlifters. Females more often reported 
than males (p = 0.002; φc = 0.178); W63- more often 
than M93 + (p = 0.001; φc = 0.329) and M83- (p = 0.016; 
φc = 0.251); and 80 + IPF more often than 79- IPF (p = 0.001; 
φc = 0.194), reported a special/unique dietary plan during 
competition preparation. During competition preparation, 
females more often than males (p = 0.002; φc = 0.181), W63- 
more often than M93 + (p = 0.002; φc = 0.312), and O + M 
more often than SJ + J (p = 0.038; φc = 0.119), reported fol-
lowing an IIFYM/flexible diet. Females more often reported 
a restricted energy (p = 0.042; φc = 0.116) and a high pro-
tein, low CHO (p = 0.001; φc = 0.186) diet than males. W63- 
(p = 0.018; φc = 0.270) and M83- (p = 0.044; φc = 0.178) 
more often reported a restricted energy diet than M93 + . 
80 + IPF more often reported a restricted energy (p = 0.023; 
φc = 0.130) and high energy (p = 0.012; φc = 0.144) diet than 
79- IPF. Regarding the reason for a specific diet, females 
more often reported an IIFYM/flexible diet for the pur-
pose of losing weight/body composition goals (p = 0.002; 
φc = 0.342) and better health (p = 0.007; φc = 0.304) than 
males. W63- (p = 0.001; φc = 0.641) and M83- (p = 0.010; 

Fig. 1   Descriptive participant characteristics of a age class, b com-
petitive calibre, c resistance training experience in years, d, powerlift-
ing specific experience in years, e International Powerlifting Federa-

tion (IPF) points based on best total in competition, and f participants 
location. For (f), participants were from 47 countries, which were 
grouped by continent
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φc = 0.426) more often reported following an IIFYM/flex-
ible diet for the purpose of losing weight/body composition 
goals than M93 + . 80 + IPF more often reported following a 
high CHO diet to lose weight/body composition goals than 
79- IPF (p = 0.028; φc = 0.334). The results for competition 
preparation are presented in Fig. 3.

Competition

During competition, O + M more often than SJ + J 
(p = 0.017; φc = 0.137) and 80 + IPF more often than 79- 
IPF (p = 0.001; φc = 0.202), reported the introduction of a 
special/unique dietary plan. O + M more often than SJ + J 

reported following an IIFYM/flexible diet (p = 0.001; 
φc = 0.251). 80 + IPF more often than 79- IPF reported fol-
lowing IIFYM/flexible dieting (p = 0.043; φc = 0.116) and 
restricted energy (p = 0.025; φc = 0.128). Females more often 
than males reported restricted energy (p = 0.020; φc = 0.133) 
and high protein, low carbohydrate (p = 0.025; φc = 0.128) 
diet. W63- more often than M83- (p = 0.011; φc = 0.140) 
and M93 + (p = 0.010; φc = 0.155) reported restricted energy. 
Regarding the reason for following a specific diet, females 
more often than males reported following an IIFYM/flex-
ible diet for enjoyment reasons (p = 0.012; φc = 0.419). The 
results for the competition phase are presented in Fig. 4.

Fig. 2   Q1: Overall dietary practices across the year. The prevalence 
of a specific and consistent overall long-term dietary approach (e.g., 
high carbohydrate) across the year and the reasons for following them 
in 305 actively competing powerlifters. Percentages (%) are presented 
as the proportion of all participants that chose a specific answer 
(YES/NO), followed by a % of responses reporting various practices 
and reasons within these strategies. Number (n) of participants has 
been provided. Answer boxes and circles are colour coded based on 
the % of responses: ≥ 60%, black box with white font; 40–59%, dark 

grey box with white font; 20–39%, light grey with black font; < 20%, 
white box with black font. Symbols are used to indicate statistical sig-
nificance between sub-groups for sex (vector sex symbol), age class 
(human life cycle symbol), weight class (weight scale symbol), and 
International Powerlifting Federation (IPF) points (IPF symbol). 
Where significant differences were detected, the direction of differ-
ence is indicated in the corresponding box/circle (e.g., males reported 
more often than females would be indicated by M > F). IIFYM If It 
Fits Your Macros, LCHF low carbohydrate, high fat
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Off‑season

During the off-season, females more often reported follow-
ing an IIFYM/flexible diet for the purpose of bettering their 
health than males (p = 0.001; φc = 0.476). The results for 
the off-season phase are presented in Fig. 5. The informa-
tion sources used to inform nutrition practices for specific 
competitive phases are presented in Table 1. The results for 
transition and return from injury are reported in Supple-
mentary File II.

Question 3: harder training days

Overall, 71.8% (n = 219) of participants reported eat-
ing more food on harder training days via eating more 
CHO-containing foods (n = 155) or more foods in general 
(n = 150), and most participants reported eating more foods 
to get in the energy required to support the higher training 
volume (n = 129). SJ + J more often reported eating more 
foods in general (p = 0.019; φc = 0.134) and more fat rich 
foods/sources (p = 0.033; φc = 0.122) than O + M. Males 
more often reported eating more at all meals (p = 0.020; 
φc = 0.133) and just before bed (p = 0.039; φc = 0.118) than 
females. SJ + J more often reported eating more during 
training (p = 0.040; φc = 0.118) and before bed (p = 0.012; 
φc = 0.144), than O + M. Males more often than females 
(p = 0.026; φc = 0.126) and SJ + J more often than O + M 
(p = 0.010; φc = 0.148), reported eating more to avoid weight 
loss. The results for nutrition practices on harder training 
days are presented in Fig. 6.

Females more often than males informed the practice of 
eating more on harder training days with information from 
their coach (p = 0.035; φc = 0.121). 80 + IPF more often 
than 79- IPF informed their decision to eat more on harder 
training days with information from a dietician (p = 0.025; 
φc = 0.128). The information sources used to inform harder 
training day nutrition practices are presented in Table 1.

Question 4: easier training days

Overall, 61% (n = 186) of participants did not eat less food 
on easier training days. The most common reason was that 
calories were needed to support muscle growth/recovery 
(71%, n = 132). Of the 39% (n = 119) that did reduce food 
intake on easier training days, 67.2% (n = 80) reported eating 
less at all meals and 70.6% (n = 84) ate less because of the 
lower training load. There were no significant sub-group dif-
ferences for easier training day nutrition practices (p > 0.05). 
The results for easier training day nutrition practices are dis-
played in Fig. 7.

Males more often than females (p = 0.017; φc = 0.137) 
and M93 + more often than W72 + (p = 0.046; φc = 0.162), Ta

bl
e 

1  
S

ou
rc

e 
of

 in
fo

rm
at

io
n 

in
fo

rm
in

g 
nu

tri
tio

n 
pr

ac
tic

es
 o

f p
ow

er
lif

te
rs

Sp
or

t N
ut

r. 
Sp

or
t N

ut
rit

io
ni

st
“O

th
er

” 
in

cl
ud

es
 m

ed
ic

al
 d

oc
to

r, 
ph

ys
io

th
er

ap
ist

, f
am

ily
 m

em
be

r, 
an

d 
pe

rs
on

al
 tr

ai
ne

r
Si

gn
ifi

ca
nt

 d
iff

er
en

ce
s (

p ≤
 0.

05
) m

ar
ke

d 
as

: †
 fe

m
al

es
 >

 m
al

es
; ║

m
al

es
 >

 fe
m

al
es

; ‡
 8

0 +
 IP

F 
Po

in
ts

 >
 79

- I
PF

 P
oi

nt
s;

 §
 M

93
 +

  >
 W

72
 +

 

Q
ue

sti
on

A
ns

w
er

So
ur

ce
 o

f I
nf

or
m

at
io

n 
(n

)

N
o 

sp
ec

ifi
c 

so
ur

ce

I r
ea

d/
w

at
ch

ed
 it

C
oa

ch
Sp

or
t N

ut
r

D
ie

tic
ia

n
Sc

ie
nt

ist
Fr

ie
nd

Tr
ai

ni
ng

 
Pa

rtn
er

O
th

er

C
om

pe
tit

iv
e 

C
yc

le
: D

o 
yo

u 
fo

llo
w

 a
 lo

ng
 te

rm
 sp

ec
ia

l/u
ni

qu
e 

di
et

ar
y 

pl
an

?
Ye

s (
n =

 20
3)

16
2

21
9

6
4

6
9

5
4

D
o 

yo
u 

fo
llo

w
 a

 u
ni

qu
e/

sp
ec

ia
l d

ie
ta

ry
 p

la
n 

du
rin

g 
co

m
pe

tit
io

n 
pr

ep
ar

at
io

n?
Ye

s (
n =

 12
7)

12
2

3
1

2
2

1
0

0
0

D
o 

yo
u 

fo
llo

w
 a

 u
ni

qu
e/

sp
ec

ia
l d

ie
ta

ry
 p

la
n 

du
rin

g 
co

m
pe

tit
io

n?
Ye

s (
n =

 10
9)

10
3

4
3

4
1

2
0

0
0

D
o 

yo
u 

fo
llo

w
 a

 u
ni

qu
e/

sp
ec

ia
l d

ie
ta

ry
 p

la
n 

du
rin

g 
off

-s
ea

so
n?

Ye
s (

n =
 67

)6
5

1
0

1
1

1
0

0
0

D
o 

yo
u 

in
te

nt
io

na
lly

 e
at

 m
or

e 
fo

od
/c

al
or

ie
s o

n 
al

l h
ar

de
r t

ra
in

in
g 

da
ys

?
Ye

s (
n =

 21
9)

61
10

1
73

 †
47

15
 ‡

21
21

22
2

N
o 

(n
 =

 86
)5

2
20

16
3

6
6

2
3

9
D

o 
yo

u 
in

te
nt

io
na

lly
 e

at
 le

ss
 fo

od
/c

al
or

ie
s o

n 
re

st/
ea

si
er

 tr
ai

ni
ng

 d
ay

s?
Ye

s (
n =

 11
9)

37
43

30
28

10
15

6
9

10
N

o 
(n

 =
 18

6)
97

60
 ║

§
36

11
7

6
5

7
9



3303European Journal of Nutrition (2023) 62:3297–3310	

1 3

Fig. 3   Q2 a: Dietary practices for the competition preparation phase. 
The prevalence of introducing a unique dietary approach for a specific 
competition phase (YES/NO) followed by the competition prepara-

tion phase and the reasons for following them. IIFYM If It Fits Your 
Macros. Description of how to interpret is in the Fig. 2 caption

Fig. 4   Q2 b: Dietary practices for the competition phase (day of 
competition and the 48 h preceding). The prevalence of introducing 
a unique dietary approach for the competition phase and the reasons 

for following them. Please note that the initial YES/NO responses are 
reported in Fig. 3 only. IIFYM If It Fits Your Macros. Description of 
how to interpret is in the Fig. 2 caption
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reported informing their decision not to eat less on easier 
training days based on information they had read or watched. 
The information sources used to inform easy training day 
nutrition are presented in Table 1.

Discussion

The purpose of the current study was to explore the gen-
eral nutrition practices in competitive powerlifters. To our 
knowledge, this is the first study to characterise the gen-
eral nutrition practices of powerlifters across competitive 
calibre, and sex, weight and, age class. There are several 
key findings: (1) Powerlifters use IIFYM/flexible dieting 
year-round, and during the competition preparation and 
off-season phases for performance and diet enjoyment; (2) 
nutrition strategies differ between competitive phases and 
there are various approaches to the competition phase; (3) 
female powerlifters are more conscious of EI than male 
counterparts; and (4) powerlifters focus on adequate EI on 
hard training days, but refrain from tailoring EI to the lower 
training workload on rest/easier training days.

Nutrition practices and the competitive cycle

IIFYM is popular in various fitness communities and the 
findings of the present study indicate that this approach is 

also popular with powerlifters as a long-term approach to the 
diet (Fig. 2), and within the competition preparation (Fig. 3) 
and off-season (Fig. 5) phases. IIFYM is characterised as 
a meal plan constructed to reach specific daily targets in 
grams of protein, CHO, and fats without a restriction on food 
source [14, 15]. Given this, IIFYM allows for more dietary 
inclusion and variety, and supports periods of weight gain, 
loss, or maintenance [14]. In the current study, IIFYM was 
paired with flexible dieting, the latter of which can be con-
sidered a distinct concept specific to weight loss. Cognitive 
restraint during phases of weight loss, to create a caloric 
deficit, is required on behalf of the dieter, and the approach 
to cognitive restraint has been characterised as an individual 
exerting more ‘flexible’ or more ‘rigid’ control, as scored on 
the three-factor eating questionnaire [20]. A rigid approach 
to dieting describes an all or nothing approach to eating 
behaviours and dieting, where ‘off-limit’ foods are avoided 
or eliminated and ‘diet’ foods are emphasised, narrowing 
the variability of foods consumed [21]. Flexible control 
represents a more moderate, balanced approach to dieting 
for weight loss that includes eating behaviours such as tak-
ing smaller servings of food than desired to regulate weight 
and including a variety of foods in limited quantities [16]. 
Thus, flexible dieting for weight loss can be considered more 
consistent with, but conceptually different to, the IIFYM 
approach to organising the diet.

Fig. 5   Q2 c: Dietary practices for the off-season phase. The preva-
lence of introducing a unique dietary approach for the off-season and 
the reasons for following them. Please note that the initial YES/NO 

responses are reported in Fig. 3 only. IIFYM If It Fits Your Macros, 
LCHF low carbohydrate, high fat. Description of how to interpret is 
in the Fig. 2 caption
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IIFYM emphasises reaching daily targets for macronutri-
ents but does not necessarily consider micronutrient intakes 
and it is presently unknown whether powerlifters reach the 
recommended dietary allowance (RDA) for micronutrients 
with an IIFYM approach. Micronutrient intakes below the 
RDA have been reported in bodybuilders [22] but micro-
nutrient intakes have not been quantified in powerlifters. 
Recently, in a cohort of bodybuilders, Ismaeel et al., [14] 
reported intakes of vitamins A, D, and E; potassium; and 
fibre below the RDA, with similar prevalence between males 
following a macronutrient-based diet and those following 
a more rigid, ‘strict’ diet. Additionally, while there was a 
low sample size of female bodybuilders, those following 
an IIFYM approach reported higher, but still inadequate, 
micronutrient values compared to strict dieting females, and 
all females reported iron intakes below the RDA [14]. The 
prevalence of iron deficiency is 15–35% in athletic, female 
populations [23]. Female athletes consuming lower EIs, 
practicing vegan or vegetarian diets, and participating in 

endurance sports are notable factors in the prevalence of 
iron deficiency [24]; however, it is presently unknown to 
what degree female powerlifting athletes are affected. Future 
research is necessary to quantify the micronutrient intakes of 
powerlifters across specific competitive phases and identify 
any shortcomings in micronutrient intake in comparison to 
RDA.

Nutrition practices differ for specific competitive 
phases

IIFYM/flexible dieting was most often followed during 
the competition preparation (Fig. 3) and off-season phases 
(Fig. 5). However, the findings for competition phase (day 
of competition and the 48 h prior) diet (Fig. 4) indicate 
a variety of diet strategies, as the frequency of the five 
most popular diet selections were in the range of 20–40%. 
In addition, the diet strategies reported for the competi-
tion phase contrasted each other, as high and low-calorie 

Fig. 6   Q3: Nutrition on hard training days. The prevalence of specific nutrition practices on harder (i.e., higher volume/intensity) training days 
and the reasons for following them. Description of how to interpret is in the Fig. 2 caption
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diets were reported, and so were high and low (with high 
protein) CHO diets (Fig. 4). Females more often reported 
than males implementing dietary approaches which were 
almost exclusively (90%) implemented to lose weight/body 
composition goals (Fig. 4), such as restricted/low calorie 
or high protein with low CHO diets. There were also com-
petitive calibre sub-group differences, as powerlifters with 
80 + IPF points more often than 79- IPF points reported 
IIFYM/flexible dieting and/or a restricted energy diet dur-
ing the competition period (Fig. 4). The results suggest 
that powerlifters following a high CHO and/or energy diet 
prioritise training performance in the days before competi-
tion, those following a restricted energy or high protein, 
low CHO diet prioritise weight loss/body composition, and 
those following IIFYM/flexible dieting perceive that this 
diet allows for them to maintain training performance and 

meet their weight loss/body composition goals. It should 
be noted that calorie restriction (possibly paired with fast-
ing) and body water storage manipulation are common 
strategies used by powerlifters for inducing acute weight 
loss prior to the weigh-in that occurs on the day of power-
lifting competition (2 h before) [9]; thus, the findings for 
the competition phase in the present study likely capture 
some of these acute weight loss strategies.

Energy intake practices differ by sex

Several of the findings from the present study indicate that 
females more often  than males follow diets that restrict 
energy or do not allow for higher energy intakes. For exam-
ple, long-term use of very high energy diets was reported 
less among female powerlifters (Fig. 2) and more often 

Fig. 7   Q4: Nutrition on rest/easier training days. The prevalence of specific nutrition practices on rest/easier training days and the reasons for 
following them. Description of how to interpret is in the Fig. 2 caption
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reported following a restricted energy diet during competi-
tion preparation (Fig. 3) and competition (Fig. 4) than their 
male counterparts. The total energy expenditure associated 
with powerlifting training is likely lower compared to other 
forms of exercise (e.g., endurance); hence, dietary restric-
tion is likely to feature as the primary strategy for achieving 
a desired body weight or composition [25]. While dietary 
restriction is common in weight class restricted sports, it is 
also frequently accompanied by disordered eating in such 
athletes [26]. More so, disordered eating behaviour is preva-
lent in female athletes competing in sports emphasising lean-
ness and weight restricted sports [27], and female athletes 
more often report symptoms of disordered eating than males 
[28]. Given the weight-class categorisation of powerlifting 
and that body leanness and weight are key competition per-
formance variables, powerlifting athletes may be at more of 
a risk of developing disordered eating behaviours.

Despite the likelihood that powerlifters are susceptible to 
disordered eating, there is minimal scientific inquiry investi-
gating disordered eating in powerlifters (and other strength 
sports). In a qualitative analysis of disordered eating in com-
petitive female powerlifters (n = 17), weight cutting behav-
iours were common and associated with disordered eating 
[29]. The weight class element of powerlifting may present 
a paradox for some female powerlifters, in which the desire 
to increase muscle mass (to aid performance) must be bal-
anced against societal ideals for the female body (e.g., to 
decrease body weight and/or weight class) [29]. Indeed, in 
previous research, female athletes frequently diet to improve 
appearance, which was contrasted by males, who most often 
reported dieting for performance outcomes [30]. Future 
research is necessary to further elucidate the prevalence of 
disordered eating behaviours and eating disorders amongst 
powerlifters (including males [31]).

One possible consequence of disordered eating behav-
iours is low energy availability (defined as: EI – energy 
expenditure/FFM), which can occur without disordered 
eating behaviours (especially in high energy expenditure 
athletes) [32], but is often underpinned by disordered eat-
ing behaviours in female [28, 33] and male athletes [28, 
34]. Impaired energy availability could potentially lead to 
adverse outcomes (e.g., reproductive and skeletal health) 
such as those included in the Female Athlete Triad [35] 
and Relative Energy Deficiency in Sports [36], that could 
foremost negatively affect general health, and training per-
formance, recovery, and adaptation. A prolonged EI below 
an approximate threshold of < 30 kcal/kg of FFM/day is 
considered detrimental to physiological function in female 
athletes [37], although it is less clear whether this threshold 
is applicable to male athletes [38]. Importantly, a powerlift-
ing athlete may be weight stable and at energy balance but 
be in a state of low energy availability and experiencing 
the associated symptoms due to suppressed physiological 

function [39]. Conversely, adequate EI to support physi-
ological function may need to reach or exceed 45 kcal/kg of 
FFM/day in some cases [39]. Notably, while these recom-
mendations provide a useful target for EI, a reliable esti-
mation of dietary intake and body composition is needed 
to accurately implement them and assistance from a sport 
nutrition or dietetic and/or exercise physiology professional 
is recommended [35]. Dietary intake of powerlifting athletes 
could be assessed using dietary logs and food frequency 
questionnaires, but can be subject to error from underreport-
ing, modified intake caused by and during the measurement 
period, and inaccurate portion size estimation [40]. In ath-
letic populations, body composition can be estimated with 
specialised technologies (e.g., dual x-ray absorptiometry, 
bioelectrical impedance) and field-based measures such as 
skinfolds [41]. Aided with this information, current recom-
mendations are for physically active women to consume at 
least 45 kcal/kg of FFM per day to ensure adequate energy 
availability for physiological function, and between 30 and 
45 kcal/kg of FFM per day during periods of intentional 
weight loss [25, 35].

The source of information informing nutrition practices 
should also be considered in the context of disordered eat-
ing behaviours. In the present study, the coach was the most 
often cited in-person source of information and females 
more often than males reported their coach as the source of 
information to inform hard training day nutrition practices. 
In previous research, coaches were identified as a prevalent 
source of information ahead of nutrition practitioners [42]. 
The coaching environment can increase or reduce risk of 
eating disorder [43]; thus, it may be beneficial for nutrition 
practitioners to educate powerlifting coaches on the impor-
tance of energy availability, the symptoms of low energy 
availability, and potential low energy availability manage-
ment strategies (including the use of a multi-disciplinary 
team e.g., sport nutrition and mental health practitioners).

Harder versus easier training day energy 
periodisation

The energy cost associated with resistance training increases 
with greater training volumes and exercises that recruit more 
muscle mass [44]. Thus, athletes may modify their daily 
EI in accordance with the training demands on the day. 
For example, decreasing EI on lower volume training days 
or rest days may better manage EI during the weight cut 
before competition. Conversely, such a strategy may allow 
for an increased EI on harder, higher volume training days 
where the energetic demands of training are higher. Indeed, 
these strategies were observable in the present population 
as most powerlifters (71.8%, n = 219) reported intention-
ally and purposely eating more food/calories on all harder 
training days with higher training load the most often cited 
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reason for this practice (87.6%, n = 192), compared to nor-
mal dietary intake. In contrast, most powerlifters reported 
not lowering their food/calorie intake on rest/easier train-
ing days compared to normal dietary intake (61%, n = 186) 
(Fig. 7). Strategies to estimate EI typically include dietary 
logs, questionnaires, and using smart phone dietary track-
ing applications [45]. While such estimates may contain 
notable error [40], they are likely preferred to making no 
such estimation. Another simple, less precise approach 
with potential utility is estimating energy expenditure from 
resistance training with the Metabolic Equivalent of Task 
method and the associated 2011 Compendium of Physical 
Activities [46]. When doing so, the energy expenditure of 
an activity in kilocalories = metabolic equivalent of the task 
x body weight in kilograms x duration of the activity in 
hours. Taken together, athletes and practitioners have several 
energy expenditure estimation tools at their disposal that, 
while limited, allow powerlifting athletes to tailor their EI 
to the energetic demands of their training.

Limitations

There are several limitations to the current study. Firstly, 
our analysis relies on self-reported nutrition practices and 
the questionnaire described diet practices without defin-
ing concepts (e.g., IIFYM) or specific amounts required 
(e.g., what constitutes ‘high’ or ‘low’ CHO). It is unknown 
how much of a difference there is between reported dietary 
trends (e.g., high or low intakes) and actual intake in the 
current study, since previous work in endurance athletes 
has observed some discrepancies (up to ~ 35%) [47, 48]. 
These discrepancies may be explained by participant bias or 
because responses may reflect what the participants strive or 
perceive to achieve, rather than actual intake. In the present 
survey, participants were required to be at least 18 years old 
to be eligible for inclusion, which excluded younger sub-
junior powerlifters (14–17 years old). While sub-junior (at 
least 18 years old) and junior (19–23 years old) powerlifters 
were pooled in the analysis, the findings may not generalise 
to sub-junior powerlifting competitors less than 18 years old. 
In addition, only 21% of participants (n = 65) were female, 
which may limit the generalisability of the results. Lastly, 
the large, global sample size in the current study enabled an 
exploration of nutrition practices across competitive cali-
bre, and weight, sex, and age classes. However, since most 
participants (84%) in this study were from North America 
and Europe, the findings may not be representative of pow-
erlifters in other regions. Various factors, including cultural 
and socioeconomic influences, among many others, could 
contribute to differences in food choice [49].

Conclusion

The current study characterises the general nutrition prac-
tices of competitive powerlifters. The key findings were that 
an IIFYM/flexible dieting approach is popularly used by 
powerlifters across the competitive cycle and where a special 
dietary approach was introduced for the competition prepara-
tion and off-season phases. The dietary approach chosen by 
powerlifters for the competitive cycle or competitive phase 
was not informed by a specific source of information. The 
findings of the present study indicate a trend in which female 
powerlifters are more cautious of EI than male counterparts. 
However, it is not clear whether this finding is connected to 
disordered eating behaviours, and little is known about the 
overall prevalence of disordered eating behaviours, and low 
energy availability, in powerlifters. Most competitive power-
lifters reported eating more food/calories on harder training 
days to fuel for the higher training load. On the other hand, 
most competitive powerlifters reported not intentionally eat-
ing less on rest/easier training days, for the purpose of using 
the extra calories for muscle growth or recovery. Harder and 
easier training day nutrition practices were more commonly 
informed by a specific source of information, with having 
read/watched it somewhere, coaches, and sports nutrition-
ists most often cited. Finally, powerlifters demonstrate an 
understanding of the need to achieve adequate fuelling to 
meet higher training demands by increasing EI on higher 
volume/intensity days but refrain from reducing EI on rest/
easier training days where the training load is lower.
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