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ABSTRACT

While strongmen and strongwomen are among the
strongest athletes in all sports, limited literature is
available pertaining to the physical and physiological
characteristics of this population, including their
vertical jump ability. Thus, the purpose of this
study was to profile a cohort of strongman and
strongwoman competitors at an international
event and measure jump performance differences
between novice strongman and strongwoman
competitors.  Twenty-three  participants ~ who
attended an international event, sixteen were male
(age: 27.4+5.9 years; body mass: 125.7+28.4kQ),
and seven were female (age: 28.4+6.1 years; body
mass: 94.7+24.3 kg volunteered to participate in
the present study. Body mass, hand length, hand
grip strength, self-reported one repetition maximum
for common powerlifting exercises, and specific
countermovement vertical jump (CMJ) and squat
jump (SJ) metrics were analyzed for between-sex
differences within the sport. The present study’s
findings reveal that hand length, hand grip strength,
and self-reported one repetition maximum for
common powerlifting exercises were significantly
higher for strongman competitors. For CMJ and SJ,
both relative and absolute mean and peak force,
power, and velocity in eccentric and concentric
phases were significantly higher for strongman
competitors. Contraction times were shorter for
strongmen in both CMJ and SJ than strongwomen
but were non-significant. Interestingly, the eccentric
utilization ratio (EUR) and the stretch-shortening
cycle percentage did not significantly differ between
strongman and strongwoman competitors, however,
the entire cohort’s eccentric EUR was considerably
less than 1.2, indicating higher overall strength than
ballistic power. These findings are some of the first

to examine neuromuscular power characteristics
within an understudied population of athletes who
are predominantly strength-based.

Keywords: force, power, strength, one repetition
maximum, squat, bench, deadlift

INTRODUCTION

According to Kraemer et al. (2020), strongman and
strongwoman events have a rich history dating
back to the 1970s and were initially participated in
by individuals from diverse backgrounds, including
bodybuilders, powerlifters, professional football
athletes, and many more. Strongman events vary,
but usually feature events such as atlas stone lifting,
overhead pressing, squats, vehicle pulling, tire
flips, log lifts, farmer’s walks, and various versions
of carries (Strongman Corporation, nd.; Keogh et
al., 2010a; Keogh et al., 2010b; McGill et al., 2009;
Renals et al., 2018; Winwood et al., 2015). This
competition has gained considerable popularity
over the years, attracting amateur and professional
competitors, where they are often challenged by
strenuous activities through all common planes of
motion in the human body.

These competition events (i.e., tire flips, atlas
stones, log lifts, and farmers’ walks) require
competitors to produce high forces, often several
times higher relative to their body mass (Winwood
et al., 2012). Prior evidence suggested that this
is necessary to endure the volume of spinal
compression, shear force, and joint torque that
these events elicit (McGill et al., 2009). Thus, a
successful strongman or strongwoman athlete must
be able to generate a high amount of muscular force
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and maintain this force production for a prolonged
duration, sometimes spanning two to three minutes,
depending on the events (Keogh et al., 2010a;
Keogh et al., 2010b). A recent descriptive study
revealed that elite strongman and strongwoman
competitors are at the upper limits of reported
body size and structure compared to other athletes
(e.g., American football, basketball, soccer) and
the general population (Chappell & Simper,
2020). These observations suggest that top-level
strongmen possess an optimal physical profile to
meet the demands of the competitions. However,
further examination into muscular strength and
power characteristics for strongman/strongwoman
populations may provide insights to underlying
contributors to performance.

Absolute strength is a critical component of success
in strongman and strongwoman competitions,
while hand grip strength is a common, simple,
and reliable measure of absolute muscle strength
(Cronin et al., 2017). Several studies have found
differences in hand grip strength between elite
and non-elite athletes in various sports settings,
including but not limited to American football, field
hockey, handball, bowling, volleyball, and combat
sports (Wall et al., 2004; Shields et al., 1984;
Sharma et al., 2012; Massuca et al., 2014; Razman
et al., 2012; Pion et al., 2015; Grant et al., 2001;
Hoffman et al., 2009). Normative grip strength data
from the general populous are well reported, with
males aged between 18 to 40 in the 90th quantile
displaying 58-63 kg of force and females from the
same age range and quantiles displaying 37-41
kg of force (McGrath et al., 2020). For strongmen
specifically, only one prior study has investigated
hand-grip strength within the population (Chappell
& Simper, 2020). Specifically, the hand grip
strength for the six elite-level strongmen ranged
between 37-78 kg at baseline for each hand, while
at 12 weeks and 24 weeks post-baseline, hand grip
strength ranged between 45k g to 80 kg and 59 kg
to 87 kg, respectively, for both hands. However, the
relationship between hand-grip strength and overall
strength, specifically for strongmen, has not been
investigated. It may be hypothesized that there is a
correlation between them due to the nature of the
sport, which requires the competitors to carry heavy
items for prolonged durations.

Like muscular strength, muscular power is also
critical for success in strongman and strongwoman
competitions. One of the most common
assessments to evaluate athletes’ muscular power
is the countermovement vertical jump (CMJ), which

also plays an important role in evaluating athletes’
stretch-shortening cycle (SSC), which consists of
eccentric, transition, amortization, and concentric
phases (Laffaye et al., 2014). Haff et al. (2010)
and Mcguigan et al. (2006) discussed the close
relationship between sports performance and the
SSC characteristics. The eccentric utilization ratio
(EUR) compares the jump height of CMJ to a non-
SSC-involved movement, such as squat jump (SJ)
jump height, and is one of the more common ways
to assess athletes’ lower-body muscular power
(Haff et al., 2010). When comparing research
utilizing CMJ or SJ to assess athletes’ lower-body
muscular power development strategies, the jump
strategy for each sport differs, with some favoring
velocity-based output metrics while others favor
force-based (e.g., driver) or duration-based (e.g.,
strategy) output metrics (Merrigan et al.,, 2022;
Donahue et al., 2023). No previous research has
investigated the jump performance characteristics
of strongmen and strongwomen.

Understanding the characteristics of muscular
strength and power in strongmen and strongwomen
may be essential for developing and modifying
training regimens. With the sport’'s growing
popularity, such investigations could provide critical
insights into this unique group of athletes, given
the limited research available on them. Therefore,
the purposes of this study are a) to profile the
anthropometric, muscular strength, and lower-
body muscular power characteristics of strongman
and strongwoman athletes and b) to examine the
differences in muscular strength and power between
the two groups. Based on the sport’s demands
and the athletes’ attributes, it is hypothesized that
significant differences will be observed in handgrip
strength, lower-body muscular power development,
and jump performance characteristics between
strongman and strongwoman athletes. Additionally,
it is hypothesized that notable differences will
be found in self-reported barbell back squats,
barbell bench presses, and deadlifts one-repetition
maximums (1-RM).

METHODS
Participants

Twenty-three participants (X+£SD; age:27.7+5.9
years; body mass: 116.3£30.4 kg) who were
actively competing in strongman and strongwoman
competitions were included in the present study.
All were attendees at an international strongman

Copyright: © 2026 by the authors. Licensee IUSCA, London, UK. This article is an 2
open access article distributed under the terms and conditions of the
Creative Commons Attribution (CC BY) license (https:// creativecommons.org/licenses/by/ 4.0/).



International Journal of Strength and Conditioning. 2026

Yang, Y., Johnson, Q. R., Philipp, N. M., Eserhaut, D. A., Kenn, J.
G., Cabarkapa, D., & Fry, A. C.

and strongwoman event. Sixteen were male (age:
27.4+5.9 years; body mass: 125.7+28.4kg), and
seven were female (age: 28.4+6.1 years; body
mass: 94.7+24.3 kg). The testing procedures
performed in this study were approved by the
university’s Institutional Review Board. Participants
were briefed on all procedures and provided
informed consent before data collection.

Procedures

The handgrip and jumping testing procedures were
conducted during an international strongman and
strongwoman contest. After consenting, participants
completed an introductory information report by
self-reporting their current age and training status.
The participants underwent a brief testing battery
that assessed the individual's grip strength, CMJ,
and SJ abilities. Grip strength was measured
with a digital dynamometer (Baseline Evaluation
Instruments, Fabrication Enterprises Inc., New York,
USA) which displayed excellent agreement with a
previously validated dynamometer (Rolsted et al.,
2024). Hand lengths were measured from the styloid
process of the ulna to the top of the middle finger
via digital calipers (Neiko 01409A 12" Electronic
Digital Caliper, China) (Rostamzadeh et al., 2021).
The dynamometer’s handle was adjusted according
to the participants’ hand length (Guy et al., 1996).
The participants started each trial in a total shoulder
abduction position, resulting in the hand being
positioned overhead with a neutral hand position.
While standing erect, on the researchers’ command
(e.g., 3-2-1-go), participants attempted to pull the
handles together, yielding a maximal isometric
effort, while simultaneously extending the shoulder
in the sagittal plane and returning their elbow to 90
degrees of flexion such that the forearm was parallel
with the floor at the end of each 3-second trial. Each
hand was tested three times with a minimum of 15
seconds of rest between each trial. The best single
trial, identified as the highest force measure, was
used for statistical analysis from each participant’s
dominant hand while the first two repetitions of each
hand were served as warm-up repetitions. The CMJ
performance was measured using a dual force plate
system sampling at 1,000 Hz (ForceDecks, VALD
Performance, Brisbane, Australia). Participants
were instructed to perform three maximum-effort
repetitions of CMJs followed by SJs. All trials were
performed with hands on the hip (no arm swing).
On the researcher’s verbal command (e.g., 3-2-1-
go), the participant performed one maximum-effort
repetition of a CMJ. A 15-20 second rest between
each repetition was implemented to reduce the

effect of fatigue. For SJs, the starting position
was determined by each participant’'s parallel
squat position, then the participant performed one
maximum effort repetition of SJ. A 15-20 second rest
between each repetition was implemented to reduce
the effect of fatigue. A total of 3 repetitions were
performed for both CMJ and SJ while only the best
of trials determined by the peak concentric force
were used for data analysis. Additionally, the first
two CMJs and SJs served as warm-up repetitions,
but these repetitions may also count as the best of
trials if displayed higher peak concentric force than
the last repetition. For the EUR calculations, we
divided the CMJ jump height by the SJ jump height.

STATISTICAL ANALYSES

Each dependent variable’s descriptive statistics
(means and standard deviations) were calculated.
Shapiro-Wilk’s test corroborated that the normality
assumption was not violated for any dependent
variables examined in the present study. The
Levene test corroborated that the homogeneity
of variance assumption was not violated for any
dependent variables examined in the present study
except for grip strength. Independent sample
t-tests were used to examine the muscular strength
and SSC characteristic differences between
strongman and strongwoman athletes. A Welch’s
t-test was performed to examine the difference
between groups for grip strength. Due to the within-
group sample size (n<20), Hedges g was used to
calculate the measure of effect size [i.e., g = 0.2 is
a small effect, g = 0.5 is a moderate effect, and g
> 0.8 is a large effect] (Hedges, 1981). Statistical
significance was set a priorito p < 0.05. All statistical
analyses were completed with SPSS (Version 29.0;
IBM Corp., Armonk, NY, USA).

RESULTS

Descriptive statistics for basic anthropometric, hand
grip strength and relative hand grip strength, self-
reported one repetition max (1RM), and relative 1RM
for squat, bench press, and deadlift were calculated
and displayed in Table 1. As expected, strongman
competitors’ self-reported 1-RM from the squat,
bench press, and deadlift were significantly higher
than the strongwoman competitors. No significant
differences were found in these 1-RM metrics
when they were scaled by body mass. Differences
in CMJ, SJ, and ratio metrics between strongman
and strongwoman competitors were reported in
Table 2. For the eccentric phase of CMJ metrics,
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all but braking phase duration and eccentric
duration showed statistically significant differences
between strongman and strongwoman competitors.
For the concentric phase of CMJ metrics, all but
countermovement depth and contraction time
showed statistically significant differences between
strongman and strongwoman competitors. For
SJ metrics, concentric peak velocity, concentric
mean force, relative concentric mean force, takeoff
peak force, concentric mean power, relative
concentric mean power, jump height, and modified
RSl showed statistically significant differences
between strongman and strongwoman competitors.
Additionally, most effect sizes were moderate to
large in magnitude for all jump performance metrics
(g=0.510-2.503). Eccentric duration (g = -0.214),
eccentric utilization ratio (g = 0.14), and stretch
shortening cycle percentage (g = 0.14) were the
only jump metrics with small effect sizes.

DISCUSSION

The purpose of the present study was to profile
the handgrip strength and jump performance
of strongman and strongwoman competitors
who attended an international strongman and
strongwoman event and to examine potential sex
differences between strongman and strongwoman
event participants. While the strongman’s absolute
strength variables were significantly higher than

the strongwoman’s, no significant differences were
found in relative strength variables. Compared
to all male powerlifters competed in International
Powerlifting Federation sanctioned powerlifting
competitions between 1968 to 2022, the relative
strength of strongman competitors was only ranked
in the 10th percentile, while top performers squat
ranked in the 80th percentile; while the relative
strength of strongwoman competitors ranked
between the 30th and 60th percentile compared
to female powerlifters, while top performers were
able to achieve above the 90th percentile for squat,
bench press, and deadlift (van den Hoek et al.,
2007). This is not surprising considering that the
top performers were elite, championship caliber
athletes. These findings indicate the importance of
absolute strength in strongman and strongwoman
populations. It is also interesting that relative
strength was similar regardless of sex, which
warrants further investigation.

Grip strength has been used as a field test to
conveniently estimate an individual’s strength,
where several studies have investigated grip
strength’s correlation with an individual’s absolute
strength, which is tested using a standard maximum
squat or bench press one can lift without failure
(Schoffstall, 2010; Cronin et al., 2017; DeBeliso &
Suazo, 2021). The correlation between grip strength
and self-reported 1-RMs was very consistent if the
lift performance was normalized to body mass,

Table 1. Descriptive statistics means and standard deviations (X = SD) of strongman and strongwoman
competitors’ physical characteristics, dominant hand grip strength, and self-reported one repetition max

(1RM) of squat, bench press, and deadlift.
Variable (unit)

Strongman  Strongwoman p t 95% CI g
General
Age (years) 27.4+5.9 28.4+6.1 0.36 -0.37 [-6.6, 4.6] -0.16
Body Mass (kg) 125.7+28.4* 94.7+£24.3 0.01 250 [-7.0,5.1] 1.09
Hand Length (mm) 185.1+14.1* 169.7+14.1* 0.01 242 [2.2, 28.8] 1.06
Years Competing (years) 2117 29x2.7 0.22 -0.80 [-2.6, 1.2] -0.35
Absolute Muscular Strength
Hand Grip Strength (kg) 65.7+8.5" 45.0+3.9* 0.001 6.14 [13.7, 27.8] 2.68
Squat 1RM (kg) 229.9+51.0* 155.3£34.7*  0.002 3.28 [27.2,122.0] 1.51
Bench Press 1RM (kg) 156.6+31.0" 92.3+18.6* 0.001 4.64 [34.8,91.9] 2.15
Deadlift 1RM (kg) 251.0+£40.6* 165.7+43.4  0.001 4.55 [46.3,1243] 1.99
Relative Muscular Strength
Rel. Squat 1RM 1.87+0.78 1.73+0.68 0.27 062 [-0.3, 0.6] 0.30
Rel. Bench Press 1RM 1.27+0.28 1.02+0.36 0.05 1.71 [-0.1, 0.6] 0.79
Rel. Deadlift 1RM 2.05+0.39 1.87+0.78 0.23 075 [-0.3, 0.7] 0.33

Note: * = significantly different when compared to strongwoman (p < 0.05); 95% CI = 95% confidence

interval.
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Table 2. Descriptive statistics means and standard deviations (X = SD) of strongman and strongwoman competitors’

countermovement jump, squat jump, and ratio metrics.

Variable (unit)

Strongman Strongwoman o) t 95% ClI g
CMJ Eccentric phase
Eﬂ;'”g phase duration [millisec- 347 4 g0 5 427.7+64.4 029 -1.09 [-103.4,33.3] -051
ECC braking impulse — A [Ns] 71.8+18.1* 41.3£18.7 0.002  3.99 [14.5, 50.9] 1.61
ECC duration [millisecond] 582.2+101.3 603.4+79.2 0.78 -0.28 [-95.3, 73.2] -0.21
ECC peak velocity [m/s] -1.18+0.22* -0.90+0.24 0.02 -2.70 [-0.5, -0.05] -1.15
ECC mean force — A [N] 1217.8+269.0* 930.4+238.7 0.02 2.68 [59.3, 550.0] 1.06
ECC peak force — A [N] 2630.3+£528.3* 1655.7+395.3  0.001  5.01 [575.0, 1423.9] 1.90
ECC peak force — R [N/kg] 21.5+3.0* 17.6+2.0 0.002 3.58 [1.6,6.2] 1.36
ECC mean power — A [W] 752.0£134.4* 475.1+184.6 0.004 3.83 [118.8, 468.0] 1.80
ECC mean power — R [W/kg] 6.2+1.1% 4.9+1.2 0.034 2.43 [0.1, 2.5] 1.08
ECC peak power — A [W] 1815.9+486.0* 977.6+385.2 0.001 4.69 [476.0,1279.6] 1.76
ECC peak power — R [W/kg] 15.0+£4.4* 10.2+2.9 0.006 3.16 [1.7, 8.3] 1.15
CMJ Concentric phase
CON duration [millisecond] 294.0+48.1* 350.0+56.0 0.08 -1.99 [-101.0, 6.2] -1.08
CON peak velocity [m/s] 2.60+0.28* 2.17+0.22 0.002 3.76 [0.2,0.6] 1.55
CON mean force — A [N] 2251.2+448.6* 1471.0+£293.8 0.001 4.80 [429.7, 1100.3] 1.82
CON mean force — R [N/kg] 18.4+2.1% 15.7+1.6 0.009 3.03 [0.7, 3.9] 1.31
CON peak force — A [N] 2783.6+522.1* 1816.9+£302.9  0.001 5.38 [576.7,1311.0] 1.97
CON peak force — R [N/kg] 22.6+£2.9* 17.7£3.3 0.02 2.56 [0.4, 5.0] 1.15
CON mean power — A [W] 3065.5+612.9* 1636.3+322.8  0.001  7.51 [997.1,1767.8] 2.50
CON mean power — R [W/kg] 25.3£5.2* 17.7+3.3 0.001 4.04 [3.3, 10.6] 1.56
CMJ Other
Contraction time [millisecond] 876.3+139.4 953.6+125.7 0.37 -0.98 [-178.0,72.1]  -0.55
Jump height [cm] 30.8+7.6* 20.5+4.8 0.002 3.70 [4.1,15.1] 1.42
Eﬁgrpoogg?d [ratio: jump height/ ¢ 551 11 0.23+0.09 001 277 (003,02] 114
Countermovement depth [cm] -35.9+6.6 -31.1£7.3 010  -1.79 [-12.8, 1.4] -0.68
Squat Jump
CON mean velocity [m/s] 1.07+0.14* 0.88+0.16 0.13 1.60 [-0.04, 0.3] 1.27
CON peak velocity [m/s] 2.61+£0.25% 2.22+0.30 0.04 2.37 [0.02, 0.7] 1.48
CON mean force — A [N] 1730.1£312.1* 1208.7+241.7 0.001 5.03 [335.8, 826.0] 1.70
CON mean force — R [N/kg] 15.3+1.3* 13.7+£0.9 0.02 2.58 [0.2, 2.4] 1.30
TO peak force — A [N] 2307.7+436.6* 1617.2+313.4  0.001  4.86 [441.4,1121.8] 1.62
TO peak force — R [N/kg] 20.4+2.2* 18.3£1.6 0.04 2.12 [0.005, 3.7] 0.97
CON mean power — A [W] 1928.3+298.7* 1108.3+212.6 0.001 8.1 [607.9, 1031.8] 2.82
CON mean power — R [W/kg] 17.3+£3.2* 12.8+2.6 0.03 2.42 [0.4,6.7] 1.45
Contraction time [millisecond] 476.4+86.1 532.7+69.1 0.12 -1.67 [-128.8, 16.1] -0.88
Jump height [cm] 30.9+6.8* 21.6+6.5 0.03 2.45 [0.8, 15.3] 1.36
RSI-modified [ratio] 0.70+0.22* 0.42+0.14 0.01 2.84 [0.06, 0.4] 1.37
Ratio
Eccentric Utilization Ratio 1.03+0.08 1.03+£0.24 1.0 0.00 [-0.2,0.2] 0.14
Stretch Shortening Cycle % 3.03+8.18 1.30+18.61 0.19 1.41 [-0.05, 0.2] 0.14

Note: * = significantly different when compared to strongwoman (p < 0.05); 95% CI =95% confidence interval: A -
absolute; R - relative; ECC - eccentric; CON - concentric, TO - takeoff
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with the associated Pearson correlation coefficient
(r) ranging from 0.52 to 0.98 (Schoffstall, 2010;
DeBeliso & Suazo, 2021). Grip strength tests have
also been used to examine upper and lower-body
muscular strength, where several studies reported
significant correlations between upper-body and
lower-body strength with grip strength (Milliken et
al., 2008; Nara et al., 2022). However, the efficacy
of using grip strength to estimate absolute strength
in special populations, such as strongman and
strongwoman participants, has remained largely
unknown. There is some evidence suggesting that
handgrip strength can correlate with 1RM strength
test results in competitive powerlifting athletes
(Travis et al., 2025). A cohort of strongman athletes
reported between 45 kg-87 kg of grip strength in
a span of 12 weeks (Chappell & Simper, 2020). In
a study investigating the difference between the
strongman training style and traditional training,
Winwood et al. (2015) discovered that grip strength
increased more with a strongman-style training
program than a traditional resistance training
program. Based on the observation of strongman
events, speculations can be made that a strongman
may need adequate grip strength to perform
optimally.

Interestingly, our cohort of strongmen and
strongwomen outperformed athletes in several
sports (e.g., martial arts, rock climbing, basketball,
volleyball, and handball) by about 20 kg (lermakov
et al.,, 2016; Assmann et al., 2020; Barut et al.,
2008). Particularly for strongman, the observed
mean handgrip strength of 64.5 kg positions this
population towards the upper end of the top 10%
of the general population (58-63 kg), as well as
in athletic population, suggesting this population
of competitive athletes likely possesses superior
handgrip strength relative to normative data on the
general population reported by others, with some
competitors clearly surpassing these normative
ranges and athletic population from multiple sports
(McGrath, 2010; Massy-Westropp et al.,, 2011;
lermakov, 2016; Assmann et al., 2020; Barut et
al., 2008). As for the strongwoman competitors,
the observed mean handgrip strength of 45.0 kg
was noticeably higher than the observed value for
females in a 2011 study, which reported 30 kg for
the same age group (Massy-Westropp et al., 2011).
Just like their male counterpart, strongwoman
competitors also seemed to possess superior
handgrip strength. Compared to elite judo and
handball female athletes, our cohort of strongwoman
competitors displayed similar handgrip strength,
where the judo and handball athletes were able to

achieve a mean handgrip strength of 45.3kg (Leyk
et al., 2007). Future investigations should examine
the normative data range of hand grip strength for
athletes who often exceed the normative range
for the general population and examine if the
relationship between hand grip strength and 1RM
test exists in such a population.

Previous research has reported Wingate Anaerobic
Test power output to quantify strongman’s power
output (Chappell & Simper, 2020). Strongmen
produced less power than track and field athletes
when both athletes’ power outputs were scaled
for body mass. However, a successful strongman
depends primarily on absolute peak power
output, rather than relative power output, which
stands in contrast to track and field athletes, who
demonstrate higher relative power in Wingate test
results (Chappell & Simper, 2020). Force plates can
also be utilized to measure muscular power output.
Strongman competitors showed considerably
higher absolute and relative force and power output
in the eccentric phase of CMJ than strongwoman
competitors, which may be likely explained by
their higher body mass and the subsequent higher
ground reactive forces. Strongman competitors also
showed slightly less eccentric duration and braking
phase duration which indicates that strongman
and strongwoman competitors may utilize different
mechanisms during the eccentric portion of the
CMJ to produce force and power. The strongman
competitors have significantly higher mRSI than
strongwoman competitors, but both groups showed
less noticeable mRSI than athletes from other sports
such as basketball, American football, and soccer
(Witte et al., 2024). Additionally, CMJ jump height
was also significantly lower than other sports. For
example, the strongman competitors’ jump height
was shorter than a cohort of American football
athletes, even less than offensive and defensive
linemen which are considered some of the largest
athletes across sports (Johnson et al., 2025;
Merrigan et al., 2023). However, this finding can
be explained by the fact that strongmen tend to
have larger body mass than average humans, even
larger than American football linemen, limiting their
ability to record higher CMJ jump height despite
producing more force than the general population.
By comparing phase durations, strongman
competitors tend to spend less time in both the
eccentric phase and the concentric phase than
strongwoman competitors; this is not consistent
with previous research as elite male athletes tend
to spend longer in CMJ phases, particularly the
eccentric deceleration phase (Philpott et al., 2020).
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Strongman competitor’s shorter time in CMJ phases
can be explained by the fact that their training
programs may not often include muscular power
training such as Olympic weightlifting variations
and plyometrics, which leads to inconsistent CMJ
jumping performance compared to athletes in other
sports. Compared with other sports, both CMJ
and SJ’s peak power showed similar pattern with
American football linemen who are possibly some
of the strongest athletes of all sport; the linemen
recorded around 6000 watts for peak power during
CMJ tasks(Merrigan et al.,, 2023). Our cohort of
strongman competitors also had very similar peak
CMJ jump power compared to both national and
international caliber weightlifters as well as power
lifters, while the male competitors had slightly
higher peak CMJ jump power (5683W vs. 5437W)
(Fry et al.,, 2003a; Fry et al.,, 2003b). While jump
force and power analysis is rare for strongman and
strongwoman competitors, it is a standard method to
examine the neuromuscular characteristics of many
other athletes. When compared to semiprofessional
soccer athletes, both strongman and strongwoman
competitors displayed considerably lower peak
velocity, peak relative force and power in the
concentric phase of the CMJ (Cabarkapa et al.,
2024). For strongwoman competitors specifically,
our cohort produced noticeably higher force and
power in the eccentric phase of the CMJ than a
group of professional female handball players, but
force, power, and peak velocity were same of less
compared to the same group of athletes during
the concentric phase of the CMJ (Radovic et al.,
2024). The discrepancies in CMJ force, power, and
velocity can be explained by the difference in body
mass between these two groups of athletes (94 kg
for strongwoman competitors vs. 67kg for female
handball players), and the inexperience in jumping
for strongwoman competitors. Based on the CMJ
and SJ analysis, although jumps are not common
in strongman and strongwoman training, it may be
beneficial for strongman and strongwoman athletes
to incorporate muscular power training into their
training plans, such as plyometric movements.

Both absolute and relative force and power
from SJ were significantly higher in strongman
competitors than in strongwoman competitors;
the same rationale of performance differences
between sex in CMJ performance can explain
this. When exploring the differences in the ratio
between CMJ and SJ, strongman competitors
had a higher SSC percentage than strongwoman
competitors indicating strongman competitors may
have better utilization of the SSC than their female

counterparts. However, the jump height for SJ in
pboth strongman competitors and strongwoman
competitors were higher than CMJ, indicating
athletes in this sport have limited training in SSC
which is expected as events in strongman and
strongwoman competitions rarely requires the force
production from the SSC. Existing literature has
contributed the jump height differences between
CMJ and SJ to the additional force produced by the
countermovement which utilized the SSC to achieve
such action (Bobbert et al., 1996; Bobbert &
Casius, 2005). In contrast, no significant difference
in eccentric utilization ratio (EUR) was found, and
the EUR characteristic observed in our cohort
may suggest that this cohort relied on absolute
muscular force production over a longer duration
of time instead of instantaneous or relative to time.
This characteristic may partially explain why power
output and the EUR did not differ significantly. The
relative strength showed no significant difference
between strongman competitors and strongwoman
competitors, this agrees with previous research
that showed strongman training programs are as
effective as traditional resistance training programs
in improving strength (Winwood et al., 2015).
The EUR for the entire cohort was also averaged
below 1.2 (Figure 1), which indicates higher overall
strength than ballistic power (Mcguigan et al,
2006). Comparing the present study’s data with
previously reported values, the EUR is noticeably
lower than that of several popular sports, especially
with soccer athletes who achieved a EUR between
1.14 and 1.17 (Mcguigan et al., 2006). Mcguigan
et al.. (2006) also reported that field hockey and
male softball athletes had EURs similar to those
of the participants in the present study. Athletes
from Major League Baseball (MLB) and its minor
league affiliates showed similar EURs compared
to our data, especially the catchers, infielders, and
outfielders from MLB (Amonette et al., 2023).

While the present study successfully profiled
strongman and strongwoman athletes, there were
several limitations. First, the participants’ training
background and basic anthropometric information
were based on the survey; some participants may
have been identified as the wrong group due to
misinterpretation of the questions or the accuracy
of responses. Additionally, due to the lack of
reporting of deadlift styles and the use of lifting
straps, the sex comparison of absolute and relative
deadlift 1RM between the competitors may not be
as precise as needed and may introduce bias in
the comparison. Moreover, although all included
participants indicated themselves as strongman
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and strongwoman competitors for the event, the
performance level among the competitors was not
equal. Some participants within the cohort may not
have trained long enough for the events to retain
performance characteristics of such population,
which may mask more significant findings within the
present investigation. Future research should focus
on professional strongman participants within the
exact scope of testing batteries.Overall, the present
research adds more information to our limited
understanding of the physical performance profiles
of strongman and strongwoman competitors and
can guide strength and conditioning program
design in the future.

CONCLUSION

The present study explored common strength
characteristics such as grip strength, 1RM of
squat, deadlift, and bench press, as well as CMJ
and SJ performance for a cohort of attendees
at an international strongman event which
consists of strongman and strongwoman athletes.
Comparisons between the groups identifiedunique
characteristics for a scarcely studied population of
competitive athletes. The present study compared
the population’s grip strength, vertical jump ability,
and lower-body muscular power performance.
As expected, strongmen competitors had higher
grip strength while showing significant differences
in force and power production during the CMJ
and SJ compared to strongwoman competitors.
While the study’s primary purpose was to profile
the physical characteristics of strongmen and
strongwomen populations, it is noteworthy that the
training outcome of strongman training was similar
compared to conventional training methods for the
general population. Still, due to the complexity and
intensity of the training approach, individuals should
consult a strength and conditioning specialist before
using such methods in a routine training program.

PRACTICAL APPLICATION

The current study’s findings provided critical
information on strongman and strongwoman
athletes, who typically are larger in stature and need
to produce greater absolute forces to be successful
within competition. Strongman and strongwoman
athletes’ peak power production is among the
highest compared to athletes from various sports.
However, based on the findings of this investigation,
and in order to perform optimally in strongman

or strongwoman events, the authors suggest an
emphasis on overall absolute strength development
rather than ballistic power. However, developing
lower-body muscular power may enhance an
athlete’s ability to generate and apply maximal
or near-maximal forces within a given time frame,
which is a key factor in most events within the sport.
Additionally, strength and conditioning practitioners
may consider incorporating some elements of
strongman and strongwoman training into their
programs for other sports, such as wrestling and
American football, as a means to provide possible
alternatives to supplement traditional training
approaches at different phases of their respective
seasons.
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