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Abstract –– Aim: To examine body composition of Chilean powerlifters according to body mass and sex. Methods:
Fifty-six male and female powerlifters were recruited from one national competition. Aside from the official weight
categories, males were classified as the lightweight, middleweight, and heavyweight classes. Similarly, females
were classified as lightweight and middle-heavyweight classes. Nineteen anthropometric measures were assessed,
with lean mass as the main outcome. A one-way ANOVA was used to compare groups. Results: Male lightweight
class lifted less (p<0.01) total load (417±30.9 kg) compared to heavier male classes (524±66.7 kg, middleweight;
581±131 kg, heavyweight), and female classes lifted less (p<0.01) total load (221±33.8 kg, lightweight; 254±48.3 kg,
middleweight-heavyweight) compared to all male classes. Regarding lean-mass in trunk, arms and legs, total body
protein, water, and mineral mass, all male groups had greater (p<0.01) values than the groups of females, while
lightweight males had lower (p<0.01) values than the rest of male groups, and heavyweight males had greater (p<0.01)
values than the total sample of males (except for legs lean mass, and total bone mineral content). In females, no
significant differences were observed between classes, or in total load lifted or in body composition. Conclusion:
Heavier male lifters had significantly greater lean mass than lighter athletes. Therefore, powerlifting performance was
affected by anthropometric measures, as corroborated by 1-RM scores. However, there was a general lack of differences
in body composition between female weight classes, and, as a result, a lack of differences in 1RM performance.
Keywords: muscle strength; strongman; anthropometry; weightlifting; morphology.

Introduction
Powerlifters compete in various divisions, including those
based on body mass and sex, with the aim of lifting the greatest
possible loads for one-repetition maximum (1-RM) in the squat,
bench press, and deadlift exercises1. The current International
Powerlifting Federation (IPF) world records reveal that male
and female powerlifters have impressive displays of strength,
which, although multi-factorial, may be related to anthropometric
characteristics2,3. Specifically, powerlifters are generally of
average to below average height, possess a high body and fat-free
mass per unit of height, and have large trunk and limb girths2-5.
However, due to inter-study differences in data collection
and analysis techniques, caution is advised when comparing
results between studies. In addition, it is of crucial importance
to assess country-specific data due to the potentially different
anthropometric characteristics of different ethnic groups so
that the data may be used for athlete’s talent identification and
training program monitoring.
Although the amount of fat-free/lean mass may be the greatest
anthropometric determinant of maximal strength2,3,6, a range of
other anthropometric variables could also influence powerlifting

performance. As all powerlifters (with the exception of the superheavyweights, >125 kg) compete in bodyweight divisions that
have a maximum allowable body mass, low amounts of body fat
are desirable so that the greatest proportion of body mass is useful
lean mass rather than fat mass2,3. Furthermore, possessing large
limb and trunk girths and being highly mesomorphic also appear
to be positively related to muscular strength6,7. Powerlifters also
possess relatively large bony breadths/bone mass4,5,8, that may
also allow the accumulation of greater lean mass3,6.
Consistent with the fact that the IPF events have different
bodyweight classes, a true representation of the powerlifting
body composition requires a direct comparison of powerlifters
across a range of bodyweight categories. While this has been
done before in male1,2 and female powerlifters9, these studies
have collected data from Western countries that predominantly
included Caucasian powerlifters. Although one study has been
reported for Latin-American powerlifters10, this study only
reported data for male powerlifters. To our knowledge, no
study has analyzed the body composition of male and female
powerlifters during their peak performance period in non-Western
countries. Moreover, no studies on Chilean powerlifters have
been reported whatsoever.
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Therefore, the aim of the present study was to examine how
body composition of competitive male and female Chilean
powerlifters may differ as a function of body mass and sex.
It was expected that body composition variables relating to
the accumulation of lean mass and fat would increase in male
and females from lightweight to middleweight to heavyweight
powerlifters. Such results, if found, would support the view that
body composition characteristics are important determinants of
performance in sports, especially those primarily dependent on
one primary motor quality such as muscular strength.

athletes was measured, as the total load lifted in the 3 competitive
lifts that the competition required (squat; bench-press; deadlift).

Subjects
Fifty-six Chilean competitive powerlifters participated in
the study. Considering the IPF rules11, female powerlifters
competed in the class up to 47.0 kg (n=2), from 47.01 kg up to
52.0 kg (n=6), from 52.01 kg up to 57.0 kg (n=2), from 57.01 kg
up to 63.0 kg (n=4), and from 72.01 kg up to 84.0 kg (n=2).
Among male powerlifters, recruited participants competed in
the class from 59.01 kg up to 66.0 kg (n=2), from 66.01 kg up
to 74.0 kg (n=16), from 74.01 kg up to 83.0 kg (n=6), from
83.01 kg up to 93.0 kg (n=6), from 93.01 kg up to 105.0 kg
(n=6), and from 105.01 kg up to 120.0 kg (n=4). Participants
were recruited from one raw national powerlifting competitions
held in Chile (Men – Open, and Women – Open). Demographic
and performance characteristics of each group of powerlifters are
presented in Table 1. According to previous recommendations1,2,
male powerlifters were further classified on lightweight (74 kg
and below), middleweight (from 74.01 kg up to 93.0 kg), and
heavyweight (from 93.01 kg and over) classes. Due to the low
number of females in the <47.0 kg (n=2), 52.01 kg up to 57.0 kg
(n=2), 72.01 kg up to 84.0 kg (n=2), and the lack of females in
the 63.01 kg up to 72.0 kg and >84.0 kg weight classes, female
athletes were further divided on a lightweight class (52 kg and
below), while middleweight (from 52.01 kg up to 72 kg) and
heavyweight (from 72.01 kg and over) female classes were
mixed.

Methods
Experimental Approach to the Problem
In order to examine how body composition of competitive
male and female Chilean powerlifters may differ as a function
of body mass and sex, a cross-sectional study was conducted.
Athletes that attended the Annual National Chilean powerlifting
championship were requested to participate in 19 anthropometric
measures, including trunk and limbs fat and lean mass, total bone
mass, protein content, water, total body fat (%), total fat mass,
height, body mass, and body mass index. Aside from the official
weight categories in which each participant competes, male
powerlifters were classified as a lightweight, middleweight, and
heavyweight classes. Similarly, female athletes were divided into
a lightweight and a middleweight-heavyweight class. Aside from
the anthropometric measures, the competitive performance of

Table 1. Demographic characteristics of powerlifters (mean ± standard deviation).
Males

Females

27.2 ± 7.3

35.0 ± 8.3

31.0 ± 4.5

28.3 ± 6.1

Middleweight
(n=4) and
heavyweight
(n=2)
26.0 ± 5.7

2.9 ± 3.3

6.0 ± 7.7

4.0 ± 2.5

3.3 ± 1.7

3.0 ± 2.9

142 ± 13.7
94.4 ± 14.0
180 ± 10.3
417 ± 30.9
322 ± 33.4

190 ± 21.5
121 ± 20.7
213 ± 17.2A
524 ± 66.7A
345 ± 36.1

Lightweight Middleweight Heavyweight
(n=18)
(n=12)
(n=10)
Age (years)
Years of powerlifting
training (y)
1-RM squat (kg)
1-RM bench press (kg)
1-RM deadlift (kg)
Total (kg)*
Wilks score**

A

210 ± 62.5
172 ± 44.2A,B
217 ± 23.1A
581 ± 131A
345 ± 68.0
A

Lightweight
(n=8)

81.3 ± 18.0
43.1 ± 9.4A,B,C,D
96.9 ± 27.0A,B,C,D
221 ± 33.8A,B,C,D
286 ± 31.7B,D
A,B,C,D

All, males
(n=40)

All, female
(n=16)

30.3 ± 7.4

27.4 ± 5.3

4.1 ± 4.8

2.5 ± 1.6

90 ± 24.8
168 ± 39.4
45.0 ± 5.4A,B,C,D 122 ± 40.3A,C
119 ± 19.8A,B,C,D 196 ± 22.4
254 ± 48.3A,B,C,D 474 ± 92.7C
289 ± 45.2
332 ± 40.1
A,B,C,D

A,C

85.6 ± 20.6A,B,C,D
44.1 ± 7.2A,B,C,D
108 ± 20.7A,B,C,D
238 ± 42.3A,B,C,D
287 ± 36.1B,C,D

*: sum of the 1-RM squat, bench press, and deadlift; **: calculated from http://wilkscalculator.com/kg; A: different (p<0.05) compared to
males lightweight; B: different (p<0.05) compared to males middleweight; C: different (p<0.05) compared to males heavyweight; D: different
(p<0.01) compared to all males.

The highest standard of competition attained by these
powerlifters was the Chilean national championship, although
one participant attained international competition experience.
Therefore, the competitive level was similar across all the
bodyweight classes and sex of the athletes. This appears
consistent with the finding that the previously validated12
2

Wilks score (Table 1), as used in all IPF events to determine
the Champion of Champions, did not differ significantly as a
function of body mass of the athletes.
No register was observed regarding doping. The Institutional
Department responsible for the study approved the research
protocol, and participants received verbal and written information
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about the study and gave written informed consent before
assessments. The study received Approval of Institutional Ethics
Committee from the Department of Physical Activity Sciences
from the University of Los Lagos (Annex II, Act 8/8/2018).

mass (kg), height (m), body mass (kg), and body mass index
(BMI, kg/m-2).
In accordance with previous studies 15, the intraclass
correlation coefficient for the measurements was always ≥0.89.
However, for body mass, the official value obtained during
the powerlifting competition was used for analysis, obtained
according to the IPF rules11. In this sense, each lifter was weighed
only once. Only those whose bodyweight was heavier or lighter
than the category limits of the category entered were allowed to
return to the scales. They return to the scales and make weight
within the limits of the hour and a half allowed for the weighin; otherwise, they were eliminated from the competition (no
cases were recorded in this study). A lifter was re-weighed
only as often as time and orderly progression by lots allows.
A lifter was weighed outside the time limit of one and a half
hours if he presented himself within the time limit but due to
the number of lifters trying to make weight, he was denied the
opportunity of mounting the scales. The lifters then were allowed
one re-weigh at the discretion of the referees. The lifter’s agreed
bodyweight must not be made public until all lifters competing
in the particular category/categories were weighed in.

Procedures
Anthropometric measurements
According to previous recommendations13, and using a
method previously validated for males and females14, the athletes
height was measured using a stadiometer (Bodymeter 206;
SECA, Hamburg, Germany), and the body mass and composition
with an electrical bioimpedance scale (InBody120, model
BPM040S12F07, Biospace, Inc., Seoul, Korea). Briefly, all
participants were measured three times, with differences ≤0.4 kg
or 0.1 cm between measures. A multi-frequency bioelectrical
impedance analysis device, recommended for trained athletes28,
with an eight-point tactile electrode system (Inbody 120, Biospace
Corp., Seoul, Korea) was used to measure body composition29,
as described in previous studies14,30. The equipment produces
10 impedance values, using frequencies of 20 and 100 kHz,
measuring right and left leg and arm, and the trunk.
After entering the sex, age and height data into the software,
participants maintain a stable position with toes and heels on the
anterior and posterior electrodes of the platform, respectively.
Assessments started when participants positioned their thumbs
on the electrode-handle. An electric current was supplied from
the toe tips of both feet and the fingertips of both hands, and
the voltage was measured on the heel of both feet and the
thenar area of both hands. An inbuilt equation converts the
input impedance to body composition estimates, calculated by
using the manufacturer’s software (Lookin’Body 120, Biospace
Corp., Seoul, Korea).
An experienced anthropometrist measured all the 19
anthropometric variables. The anthropometric measures used
in this study included trunk fat (kg), trunk lean mass (kg), right
leg lean mass (kg), left leg lean mass (kg), right leg fat mass
(kg), left leg fat mass (kg), right arm lean mass (kg), left arm
lean mass (kg), right arm fat mass (kg), left arm fat mass (kg),
total body bone mineral mass (kg), total body protein content
(kg), total body water (L), total body fat (%), total body fat

Statistical Analyses
Except if stated differently, results were expressed as means
± standard deviations, including minimum and maximum values.
The Shapiro-Wilk and Levene’s tests yielded non-significant
values for all data. Therefore, a one-way ANOVA test was
used to determine whether significant inter-group differences
occurred for the dependent variables, with post-hoc Fisher test
used to determine which groups were initially different. Pearson
correlations were run between lifting performance measures and
anthropometric measures. As an important number of statistical
comparisons were performed, increasing the likelihood of a Type
I error, the statistical significance was set at p<0.01. Statistical
analyses were via STATISTICA statistical package (Version
8.0; StatSoft, Inc, Tulsa).

Results
Powerlifters’ body composition characteristics are displayed
in table 2 and table 3.

Table 2. Body composition characteristics of male and female powerlifters according to weight classes.
Lightweight
males (n=18)
Body mass (kg)
Height (cm)
Body mass index (kg.m-2)
Trunk fat mass (kg)

Mean
70.7
168.0E
24.8
  6.0C

SD
3.1
7.3
2.2
2.9

Middleweight
males (n=12)
Mean
87.1
174.7A,E
28.6A
  9.0C

SD
5.2
4.8
2.5
4.1

Heavyweight
males (n=10)
Mean
107.7A,B,C
172.6E
36.3A,B,C,E
19.0

SD
7.9
4.7
4.0
3.5

Lightweight
females (n=8)
Mean
49.4
154.3
20.4B,C
  4.8C

SD
3.3
2.5
1.3
1.1

Middleweight
and heavyweight
females (n=8)
Mean
SD
63.7D
9.7
164.3
4.9
23.7B,C
2.9
  8.5C
4.7
(To be continued)
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Table 2. Body composition characteristics of male and female powerlifters according to weight classes.

Mean
27.1E
  1.7C
  8.5E
  1.7C
  8.5E
  0.5C
  3.5E
  0.5C
  3.5E

SD
1.6
0.5
1.0
0.6
0.9
0.4
0.3
0.4
0.3

Mean
33.1A,E
  2.0C
10.1A,E
  2.0C
10.1A,E
  0.7C
  4.6A,E
  0.7C
  4.5A,E

SD
2.7
0.8
0.8
0.8
0.8
0.5
0.5
0.5
0.5

Mean
35.1A,E
  3.9
10.5A,E
  4.0
10.5A,E
  2.2
  4.9A,E
  2.5
  4.9A,E

SD
2.1
0.7
0.5
0.7
0.5
1.2
0.4
1.0
0.4

Mean
17.2
  1.7C
  5.5
  1.7C
  5.5
  0.6C
  1.8
  0.6C
  1.9

SD
0.9
0.3
0.4
0.3
0.5
0.1
0.1
0.1
0.1

Middleweight
and heavyweight
females (n=8)
Mean
SD
21.4
2.4
  2.5C
1.1
  7.1
1.0
  2.5C
1.1
  7.1
1.1
  1.1C
0.7
  2.5
0.4
  1.1C
0.7
  2.5
0.4

  3.8D

0.3

  4.7A,E

0.4

  4.8A,E

0.3

  2.6

0.2

  3.3

0.4

11.7
42.7E
16.4
11.5C

0.8
3.1
6.5
4.7

14.3
52.4A,E
18.0
15.9C

1.2
4.5
7.2
6.6

14.9
54.6A,E
30.8A,B
33.4

0.6
2.0
4.3
7.0

  7.6
27.9
21.5
10.5C

0.4
1.5
2.4
1.9

  9.4
34.7
25.3
16.8C

1.2
4.2
9.4
8.3

Lightweight
males (n=18)
Trunk lean mass (kg)
Left leg fat mass (kg)
Left leg lean mass (kg)
Right leg fat mass (kg)
Right leg lean mass (kg)
Left arm fat mass (kg)
Left arm lean mass (kg)
Right arm fat mass (kg)
Right arm lean mass (kg)
Total body bone mineral
content (kg)
Total body protein content (kg)
Total body water (L)
Total body fat (%)
Total body fat (kg)

E

Middleweight
males (n=12)

A,E

Heavyweight
males (n=10)

A,E

Lightweight
females (n=8)

A: different (p<0.05) compared to males lightweight; B: different (p<0.05) compared to males middleweight; C: different (p<0.05) compared to
males heavyweight; D: different (p<0.05) compared to lightweight females; E: different (p<0.05) compared to all groups of females.

Table 3. Body composition characteristics of male and female powerlifters.

Body mass (kg)
Height (cm)
Body mass index (kg.m-2)
Trunk fat mass (kg)
Trunk lean mass (kg)
Left leg fat mass (kg)
Left leg lean mass (kg)
Right leg fat mass (kg)
Right leg lean mass (kg)
Left arm fat mass (kg)
Left arm lean mass (kg)
Right arm fat mass (kg)
Right arm lean mass (kg)
Total body bone mineral
content (kg)
Total body protein content (kg)
Total body water (L)
Total body fat (%)
Total body fat (kg)

Males
Females
P
(n=40)
(n=16)
value
Mean SD Mean SD
84.9 16.1 56.5 10.2 <0.001
171.3 6.4 159.3 6.5 <0.001
29.0 5.5 22.0 2.7 <0.01
10.4 6.4
6.6
3.7
0.2
31.1 4.2 19.3 2.8 <0.001
2.4
1.1
2.1
0.8
0.6
9.5
1.2
6.3
1.1 <0.001
2.4
1.2
2.1
0.8
0.6
9.5
1.2
6.3
1.2 <0.001
1.0
1.0
0.8
0.5
0.7
4.2
0.7
2.2
0.4 <0.001
1.1
1.0
0.8
0.5
0.6
4.2
0.7
2.2
0.4 <0.001
4.3

0.6

2.9

0.5 <0.001

13.4
48.9
20.7
18.6

1.7
6.3
8.6
10.9

8.5
31.3
23.4
13.6

1.3 <0.001
4.7 <0.001
6.5
0.5
6.4
0.3

Middleweight males were taller (p<0.01) than lightweight
males and all the groups of females. All groups of males were
taller (p<0.01) than the whole group of females. Lightweight
females were shorter (p<0.01) than lightweight, heavyweight and
the whole group of males. When females from the lightweight
and middle-heavyweight classes were compared for height,
although a non-significant difference was observed between the
4

groups (p=0.05), a difference of ~10 cm in the mean values of
the female groups was observed.
Heavyweight males had greater (p<0.01) BMI compared to
rest of the groups. Lightweight males had lower (p<0.01) BMI
compared to rest of the male groups. Lightweight females had
lower (p<0.01) BMI compared to the male groups (except for
the lightweight males). Middleweight-heavyweight females had
lower (p<0.01) BMI compared to the total sample of males.
The total sample of females had lower (p<0.01) BMI compared
to middleweight and the total sample of males. Heavyweight
males had greater (p<0.01) percent of total body fat compared
to rest of the male groups.
Regarding fat mass for trunk, right and left leg, right and left
arm, and total body, the heavyweight males had greater (p<0.01)
values compared to the rest of the groups. Lightweight males
also had lower (p<0.01) values than the total sample of males
(except for left arm fat mass).
Regarding trunk lean mass, left and right arm and leg lean
mass, total body protein, total body water, and total bone mineral
mass, in general, all male groups had greater (p<0.01) values than
the groups of females. Lightweight males had lower (p<0.01)
values than the rest of male groups. Heavyweight males had
greater (p<0.01) values than the total sample of males (except
for left and right leg lean mass, and bone mineral content).
In males, squat performance was significantly correlated
(p<0.01) with all anthropometric measures (r=0.82-0.66), except
total body bone mineral content and height. Similarly, bench
press performance was significantly correlated (p<0.01) with all
anthropometric measures (r=0.83-0.66), except left leg muscle
mass, total body bone mineral content, and height. In addition,
deadlift performance was significantly correlated (p<0.05) with
all anthropometric measures (r=0.81-0.64), except total body fat
Motriz, Rio Claro, v.25, Issue 1, 2019, e101931
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and height. In contrast, among females, squat performance and
bench press performance were not related to any anthropometric
variable. Only for deadlift performance a significant correlation
was observed for some anthropometric variables (r=0.98-0.54),
although not for trunk fat mass, left and right leg and arm fat
mass, relative and absolute total body fat.

Discussion
The aim of the present study was to examine how
body composition of competitive male and female Chilean
powerlifters may differ as a function of body mass and sex. In
male powerlifters, as expected, a significant correlation was
observed between lifting performance and anthropometric
measures. Specifically, body composition variables relating to the
accumulation of lean mass and fat increased from lightweight to
middleweight to heavyweight, and this was in line with increased
absolute 1RM lifting performance, especially for upper-body
strength. However, in female powerlifters, the difference between
weight classes was not observed for body composition nor for
competitive lifting performance, either expressed in absolute
terms or as assessed by the Wilks score. Current results are
novel, and expand the limited literature previously reported
for Latin-American powerlifters 10, suggesting a role for body
composition in powerlifting performance depending on sex.
Male and female powerlifters showed high muscularity,
with a high proportion of lean mass per unit of body height.
This finding is similar to those previously reported for male and
female powerlifters1-5,16, observing up to 69 kg of lean mass in
males and 45 kg in females. The heavyweight male lifters had
greater values than the total sample of males. In addition, all
male groups had greater lean mass values than the groups of
females. Such findings are similar to those previously reported for
powerlifters and other strength-trained athletes1,5,17. In addition,
upper-body lean mass was greater among heavier powerlifters
than lighter athletes, although left and right leg lean mass in the
current study was similar across all weight classes. The greater
muscular development of the upper than lower-body may reflect
a comparatively greater trained status of the upper-body in the
heavier athletes, leading towards greater lean mass and absolute
performance. In fact, absolute 1RM performance in the bench
press was significantly increased from the lightweight toward
the heavyweight male class, whether this was not the case for the
absolute 1RM performance of the squat and deadlift exercises
which are more reliant on force production from the lower limbs.
Such a result appeared somewhat inconsistent with previous
studies that found body mass related increases in squat and
deadlift absolute 1RM9,10. As our results indicate, the inter-study
differences may reflect the tendency for the Chilean middleweight
and heavyweight male lifters to have a more absolute trunk but
not leg lean mass than the lightweight male lifters.
As hypothesized, heavier male powerlifters had greater
absolute levels of lean mass and adiposity than the lighter lifters,
as in other bodyweight-classes sports18 and powerlifting1. In
this sense, powerlifters, to lift greater absolute loads, typically
increases 1RM performance in conjunction with the majority of
Motriz, Rio Claro, v.25, Issue 1, 2019, e101931

these anthropometric characteristics1-3,6. However, a novel finding
of the present study was the lack of general difference between
female’s weight classes for lean mass and adiposity, in line with the
lack of differences in 1RM performance in the three competitive
lifts. However, for a better interpretation of the results observed
in female athletes, it must be considered that for somebody
composition variables, although non-significant differences were
observed, some practical differences emerged. Regarding trunk
fat mass in females, although the middle-heavyweight class
group had almost twice fat compared to the middleweight group,
the difference between the groups (p=0.3) was not significant,
probably due to the high heterogeneity of the female athletes
and the large standard differences between the groups. These
findings reinforce the notion of the relationship between 1RM
performance in powerlifting and body composition for male
athletes and cast doubt regarding the potential underlying factors
that lead toward different findings in females.
One potential explanation is the lower number of females
participants, which may have reduced the statistical power. To
reduce this potential limitation, and taking into account the
IPF rules11 and the recommendations of previous studies1,2, we
deemed adequate to mix middleweight and heavyweight females
in one group in order to increase the statistical power. However,
powerlifting in Chile is not as popular in females as it is among
males. Therefore, as the current study was carried out during the
most important powerlifting competition event held in Chile, and
a relatively low number of females attended at such an event, we
were able to recruit a relatively low number of females compared
to males. This was especially true among the heavier weight
classes, which, among other factors, may reflect the relatively
low body mass and height of Chilean females compared to
those from Western countries19. In this sense, considering the
descriptive-exploratory nature of the current study, and due
to the potentially different anthropometric characteristics of
different ethnic groups, current results offer great potential value
so that the data may be used for athlete’s talent identification
and training program monitoring. In this sense, while previous
studies have been conducted in male1,2 and female powerlifters9,
these studies have collected data from Western countries, with
only one study reported for Latin-American powerlifters10.
Although current results offer novel findings, future studies
should strive to increase the sample of females (and males)
from different weight classes to contrast current findings and
establish normative values.
All male groups had greater values of total bone mineral
content than the groups of the females, while lightweight males
had lower values than the rest of the male groups. The greater
bone mass may allow greater lean mass per height unit3,6, and
may help to better tolerate the compressive and shear forces
powerlifting exercises impose on the body during training and
competition20. This, in turn, may help athletes to reduce injury
risk and the associated loss of training time, improve training
and competitive performance21. Although the method used in
the current study to measure bone mass have been previously
recommended22, we acknowledge that the validity of the method
to assess bone mass has been very recently questioned23. This
should be considered for the interpretation of current results,
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and future studies may be needed using gold-standard methods
for the assessment of bone mass.
Middleweight males were taller than lightweight males and
all the groups of females. In addition, all the groups of males
were taller than the whole group of females. Moreover, as in
previous studies 1, heavier powerlifters were significantly
taller than lighter lifters, although the mean height of the
middleweight and heavyweight lifters was virtually identical,
even though their mean body mass differed significantly. While
similar height among powerlifters of different categories may
be common1, these findings contrast with results from other
sports where athletes compete in bodyweight categories18,24,25.
Although a greater height may be related with greater body
mass and lean mass in other sports, in powerlifters this
relationship may plateau at ~170 cm1,26, a height similar
to the middleweight and heavyweight male lifters in the
current study (i.e., ~1.74 cm). As the relationship between
lean mass and height ≥170 cm is reduced, for a given height,
powerlifters may benefit from a large skeletal structure for
the accumulation of high levels of lean mass. This agrees
with our results, where greater values of bone mass were
observed in the heavier powerlifters. However, the increase
in lean mass usually is accompanied by an increase in fat27.
This was also observed in our study. Therefore, usually, a
greater lean mass is associated with a greater competitive
performance but also with a greater fat mass.
Of note, athletes in this study were assessed during their peak
performance period, corresponding with their most important
annual competition, the Chilean powerlifting championship. In
this sense, our results are novel, reflecting the body composition
of male and female Chilean powerlifters in their peak of
performance. Moreover, current body composition values were
collected together with athlete’s 1RM performance during
the powerlifting championship, allowing the establishment
of relationships between body composition and competitive
performance, for both male and females Chilean powerlifters
for the first time.
A potential limitation of the current study deals with the
relatively low number of females participating in the Chilean
powerlifting championship. Due to the low-lack of females
in 5 of the 7 competition weight classes, female athletes were
further divided on a lightweight class (52 kg and below), while
middleweight (from 52.01 kg up to 72 kg) and heavyweight
(from 72.01 kg and over) female classes were mixed. In this
sense, although it would have been ideal to separate the different
weight classes for a more comprehensive comparison, in order
to increase the statistical power, females were grouped together
with a very large range in body weight. This limitation should
be acknowledged in the interpretation of current results and
future studies should strive to incorporate a greater number of
female participants into each weight class.

Conclusion
In conclusion, heavier lifters had significantly greater lean
mass and fat mass than lighter athletes. Therefore, powerlifting
6

performance was affected by anthropometric measures, as
corroborated by 1RM scores and correlation analyses. However,
there was a general lack of differences in body composition
between female weight classes, and, as a result, a lack of
differences in 1RM performance.
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