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SUMMARY: The aim of this study was to investigate the predictive role of selected morphological and anthropometric factors
on muscle strength performance in single- and multi-joint resistance exercises. The sample consisted of 16 universigestments
females). Muscle strength was expressed as total external load, calculated as the sum of the one-repetition maximumH&RM) and t
estimated mass of the involved body segments, determined according to Dempster’s anthropometric method. Strength persormance wa
assessed using two exercises: a single-joint movement (preacher curl) and a multi-joint movement (parallel squat). Messle thick
(MT) of the biceps brachii and cross-sectional area (CSA) of the quadriceps femoris were assessed using ultrasound im&gadg, whi
and segmental skeletal muscle mass (SMM) were estimated by bioelectrical impedance analysis. Additionally, body heighs, body ma
and body mass index were measured. Pearson’s correlation analysis revealed significant positive relationships (p < G.@&jabetwee
external load in both exercises and all examined morphological variables (r = 0.56-0.94). However, regression analgsibidepsfi
brachii MT as the strongest predictor of strength performance in the preachef cudl882, p < 0.01), whereas leg SMM, body mass,
and body height emerged as significant predictors of parallel squat performamc€.6F3, p < 0.01). These findings suggest that
strength performance in single-joint elbow flexion is primarily associated with the size of the involved muscle, while pegforma
multi-joint exercises such as the squat depends on a combination of muscle mass and anthropometric characteristickereflecting
greater mechanical and coordinative complexity of the movement.

KEY WORDS: Preacher curl; Parallel squat; Muscle thickness; Cross-sectional area; InBody 720.

INTRODUCTION

Muscular strength is defined as the ability to exexf maximal muscular strength (Suchonatlal, 2018).
force against an external object or resistance. It is a kbyeural adaptations, including increased motor unit
attribute essential for everyday activities, such as liftingecruitment, improved motor unit synchronization, and
carrying, and climbing, and plays a critical role in variougnhanced neuromuscular transmission, contribute
sports, including weightlifting, sprinting, and gymnasticssubstantially to strength gains, especially in the initial phases
Strength testing is therefore vital for evaluating physicaf training (Kojic et al., 2022). Increased motor unit
performance across the general population and foecruitment allows the nervous system to activate more
monitoring training adaptations in athletes (Jaric, 2002nuscle fibers during contraction, leading to greater force
Bohannon, 2019). production. Improved motor unit synchronization enhances

the coordinated activation of muscle fibers, increasing the

Typically, both neural (musculo-tendinous stiffnessefficiency of force generation. Enhanced neuromuscular
motor unit recruitment, rate coding, motor unittransmission improves the signal transmission between the
synchronization, and neuromuscular inhibition) andervous system and the muscle fibers, leading to more
morphological (i.e. muscle cross-sectional area araffective muscle activation (Folland & Williams, 2007;
anthropometry) factors are known to determine productidduchomeet al,, 2018). These neural adaptations are crucial
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for maximizing force production, and their interaction witrand technique. Additionally, neural adaptations such as motor
morphological changes determines the overall strengtimit synchronization, rate coding and agonist-antagonist
capabilities (Folland & Williams, 2007). coordination play a more significant role in multi-joint
movements, contributing to greater variability in the muscle
Considering morphology, muscle size andize-strength relationship (Folland & Williams, 2007).
anthropometric features (e.g., body mass and height, body
composition) are known to profoundly impact a muscle's Anthropometric characteristics, such as body
force-generating capability (Folland & Williams, 2007).composition (fat-free mass, regional muscle mass, body
Measures of muscle dimension such as muscle thicknesass) and longitudinal dimensions (height and limb length),
(MT) and cross-section area (CSA), often measured usialyo modulate strength performance. Fat-free mass (FFM),
ultrasonography or computed tomography, provide direathich includes skeletal muscle mass, is a strong predictor
assessments of muscle size (Bemben, 2002). Thexfeabsolute strength, as individuals with greater FFM tend
measurements frequently correlate positively with maxim#b produce higher maximal forces (Ferlatdl, 2020). Still,
strength, reflecting the increased force-generating potentiae distribution of muscle mass is equally important; for
of larger muscles (Akagit al, 2008; Week®t al, 2016; example, lower-body muscle mass correlates more strongly
Balshawet al, 2021; Kojicet al, 2021; Lanza&t al, 2022). with squat and leg press strength, whereas upper-body
Alarger CSAindicates a greater number of muscle fibersimuscle mass better predicts bench press performance
parallel, leading to a greater potential for force developmeliStanelleet al, 2021). Also, height and limb proportions
Similarly, greater MT indicates increased muscle voluméfluence mechanical efficiency in strength tasks (Jaric,
which is often associated with increased strength (Folla@®02; Stanellest al, 2021). Taller individuals with longer
& Williams, 2007; Akagiet al, 2008). limbs may experience greater torque demands in certain lifts,
potentially reducing relative strength in movements such as
However, the relationship between muscle size ante squat (Vigotskgt al, 2019). However, they may benefit
strength is not always straightforward. Several studies hafrem a mechanical advantage in single-joint exercises like
investigated the predictive value of MT and CSA fothe triceps pushdowns or knee extension, where a longer
estimating maximal strength in various muscle groups. Thange for force application can be advantageous (Statelle
results have varied depending on the specific muscla,, 2021). Additionally, segment proportions, such as the
measurement technique and population studied (Adggi ratio of limb length to torso length, play a role in optimizing
al., 2008; Di Naset al, 2012; Kojicet al, 2021; Kojicet movement mechanics. For example, individuals with shorter
al., 2022). For instance, in single-joint movements, such &&murs relative to their torso often have a biomechanical
elbow flexion, the correlation between muscle size armtlvantage in squatting, whereas those with longer arms may
strength is typically stronger. The CSA of the primary movegrerform better in pulling exercises (Jaric, 2002).
muscle can explain up to 90 % of the variance in maximal
strength in these movements (Akagial, 2011; Kojicet Although the relationship between morphological
al., 2022). Since these exercises primarily rely on a singlieterminants and maximal strength is well-established,
muscle group with minimal contribution from stabilizinguncertainty remains regarding which specific factors best
muscles or complex coordination, the force-generatingxplain strength performance in both single- and multi-joint
capacity of the targeted muscle is a primary determinant mbvements. Notably, most prior studies have focused on single
performance. Studies have shown that MT and CSA amorphological variables - such as muscle CSA or MT - without
significant predictors of maximal strength in isolatedully considering the potential influence of anthropometric
contractions, as neural and mechanical factors are mdaetors (and vice versa). Therefore, the aim of the present study
straightforward (Akaget al, 2011; Treziset al, 2016). In was to develop an optimized predictive model for maximal
contrast, multi-joint movements, such as the squat, benstnength integrating multiple morphological determinants such
press, or deadlift, involve multiple muscle groups workings muscle dimensions (CSA and MT), body composition and
together, requiring greater neuromuscular coordinatianthropometric characteristics.
(Folland & Williams, 2007). The contribution of prime mover
CSA to strength in these exercises typically ranges betwedTERIAL AND METHOD
30 % and 50 %, suggesting that additional factors such as
intermuscular coordination, motor unit recruitment an&ubjects
biomechanics play a role (Suchomel & Stone, 2017; Kojic
et al, 2021). For instance, two individuals with similar The sample included 16 university volunteers (9
quadriceps size may exhibit different squat performancesales and 7 females) with no experience of resistance
due to differences in hip extensor contribution, core stabilityaining. During the sample selection, the study was
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advertised to all departments at the university. Both sexetbow flexor (biceps brachii muscle, BB) and four knee
were included to reduce gender sampling disparity in spodstensors (rectus femoris, RF; vastus intermedius, VI; vastus
science and medical research. Participants were noédialis, VM; and vastus lateralis, VL). Measurements were
professional athletes and did not suffer from any injurieperformed with subjects seated, with their elbows and knees
All participants voluntarily participated in the study andextended and relaxed. The transducer, operating at variable
previously signed a written informed consent regarding thegh frequencies (7-13 MHz), was held vertically with
experimental procedure and potential risks. The study wasnimal pressure against the skin. A water-soluble
approved by the Ethics Committee of the Faculty of Sparansmission gel was applied between the transducer and
and Physical Education, University of Belgrade (protocdhe skin to ensure optimal image quality. The imaging
number: 2316/19-2) and conducted in accordance with ttechnique used was previously validated by our research
Declaration of Helsinki. group (Kojicet al, 2021; Kojicet al,, 2022).

Experimental design For biceps brachii, the muscle thickness (MT) was
measured at two-thirds of the distance from the acromion

Morphological and strength variables were collectetb the antecubital crease. The MT was defined as the distance
on two separate days. On the first day, the evaluatidin centimeters) from the superficial to the deep fascia layers,
focused on morphological measurements includingnd the average of two measurements was used for statistical
anthropometry, body composition, muscle CSA and MBnalysis. The CSA of the four knee extensor muscles were
On the second day, maximal strength was assessed usrgressed in square centimeters Y¢mSpecifically, the
biceps curl and squat exercises. Prior to the strength testiG@A of the rectus femoris was measured at the proximal
two familiarization sessions were conducted. During thesection of its distal third, above the musculoskeletal joint.
sessions, participants received instructions on the progére CSAs of the vastus intermedius and vastus medialis
techniques for the biceps curl and squat exercises amdre measured at the distal part, just above the patella. For
performed two controlled sets of 8—10 repetitions for eathe vastus lateralis, the visible portion was measured at the
exercise to ensure proper form and adaptation to the testihigtal third directly above the patella, below the level of the
protocol. rectus femoris.

Anthropometry All measurements were performed by the same
specialized musculoskeletal radiologist to ensure

Body height was measured using a Martin's portabt@nsistency.

anthropometer (Siber-Hegner, Switzerland) with an accuracy

of 0.1 cm. Body composition variables - including skeletebtrength assessment

muscle mass (SMM), as well dominant arm SMM and leg

SMM - were assessed using the In-Body 720 (Biospace Co.,  Muscle strength was expressed as external load (EL),

Seoul, Korea) via the Direct Segmental Multi-Frequencincorporating both the one-repetition maximum (1RM) and

Bioelectrical Impedance Analysis (DSM-BIA) method. Priothe body mass segments involved, calculated using

to testing, subjects were instructed to refrain from eating Dempster’s method (Dempster & Gaughran, 1967). This

the morning, avoid any exercise for 24 hours before the bodgproach was chosen because 1RM alone reflects only the

composition analysis, and attend to all physiological needsted weight and does not account for the mass of other

In addition, subjects remained in a standing position for Bbdy segments (e.g., head, trunk, and upper legs during

least 5 minutes before the measurement to allow for tequats), which may contribute to the overall resistance during

redistribution of body fluids. During the measurement, akbxercise. By including these segments, we aimed to provide

subjects wore light sport clothing and removed any metalmore accurate and comprehensive estimate of the external

accessories. The dominant arm and leg were determinediagd encountered during resistance exercises (kbja,

asking each subject, “Which arm/leg would you use to thro\2021).

shoot a ball?” (Kojiet al, 2021), and these variables were

used for further analysis. The 1RM test was utilized for two exercises: elbow
flexion on Scott's bench (i.e., preacher curl) and parallel
Muscle dimensions assessment barbell squat. The testing protocol followed the guidelines

proposed by (Baechle & Earle, 2008). After a 10-minute

Muscle dimensions were evaluated using awarm-up (5 min cycling and 5 min mobilization exercises),

ultrasonic device (Siemens Antares, Erlangen, Germarmarticipants performed 8—10 repetitions with approximately
with the 2D ellipse diagnostic method for five muscles: thB0 % of their 1RM, followed by 2-3 repetitions with 60—
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80 % of their 1RM. Each participant was allowedarge (0.7), and extremely large (0.9). In the discussion section,
up to 5attempts to lift the maximum weight, with athe correlation coefficients were compared directly with their 95
3-minute rest period between the trials. % confidence intervals. Further, coefficient of determinants were
also provided @ and a backward multiple regression analysis was
For the preacher curl test, a curling bar waaccessed to determine the most appropriate best fitting model of
used while maintaining the radio-ulnar joint in amorphological variables for each external load (EL preacher curl
supinated position. The participant’s axillae and thand EL squat) item independently. Note that both EL elbow flexion
backs of the arms were supported by the pad, aadd EL squat have its group of variables for fitting model, and
the bench height was individually adjusted to ensusome variables are included (i.e., body mass, SMM, body height)
a straight trunk with both feet flat on the floor.in both morphological groups of variables. Prior to the regression
Participants were required to complete the full rangenalysis, multicollinearity was assessed using a variance inflation
of motion. For the squat test, a straight barbell wdactor (VIF), and any variable with a VIF of 10 or higher was
placed across the acromion, and participants stoeslcluded from the model (Durit al, 2022). The statistical analysis
with their feet shoulder-width apart. The concentrigvas performed using Ibody mass SPSS Statistics software package
phase of the exercise was performed until an uprightersion 20, SPSS Inc, Chicago, IL, USA). All data are presented
vertical position was reached. During the eccentrigs mean and standard deviation. A significance level<o0®5
phase, the movement continued until the femwvas considered statistically significant.
bones were parallel to the floor, at which point the
trochanter major and the lateral epicondyle of thRESULTS
femur were aligned (Kojiet al., 2021). The
individual depth of the squat was measured for each Descriptive statistics for measured variables are displayed
participant and an elastic band was positioned &t Table I. In correlation matrix between reached curl EL with
the appropriate height. Participants were requiredorphological variables (Table Il), numerous large-to-extremely
to touch the band during the eccentric phase targe correlations (r: 0.564 - 0.940) were found. In particular,
confirm that they had achieved a 90- degree kngeacher curl EL was positively associated with all observed
angle. The weights were selected by coachariables that were observed at the 0.01 level, except for body

researcher only. height, which was significant at the 0.05 level. Specifically, biceps
MT and arm SMM have showed the highest (i.e., extremely large)
Statistical analysis correlation, followed by total SMM with very large association,

and body mass as well body height accomplished large association
The Shapiro-Wilk's test was used to test theith variable of interest (i.e., preacher curl EL).
normality of the distribution. For all variables in
experiment descriptive statistics parameters aff@ble |. Descriptive statistics for all variables.

provided (Mean — average value, SD — standairiables Mean SD Min Max
deviation, Min — minimal value, Max — maximal Biceps MT 20925 6.498 12.800 33.700
value). To examine the associations between EArm SMM 3.303 0971 1670 5.150
elbow flexion and its morphological variablesBody mass 70.438 12.312 50.000 100.000
(biceps MT, arm SMM, body mass, total SMM, To@l SMM 33499 7213 20.100 45.100
body height), and EL squat and with its group oPOdy height 1.753 0.085 1.600 1.890

morphological variables (quadriceps CSA, |e§fuadriceps CSA 1265.188 282857 763.000 1786.000
SMM, body mass, total SMM, body height), eg SMM 9301 1922 5590 11.960

' : - L preacher curl 29.879 12171 13.240 55.624
pearsons conlaton oeficentwes emlove K™ " 0515 doos o swoan
. X 9 g o Mean - average value; SD - standard deviation; Min - minimal value; Max - maximal

used according to (Hopkingt al, 2009): trivial  yajye; MT - muscle thickness; SMM - skeletal muscle mass; CSA - cross-sectional

(0.01), small (0.1), moderate (0.3), large (0.5), veryrea; EL - external load.

Table II. Correlation between elbow flexion EL with morphological parameters.

Variables Biceps CSA Arm Body mass Total Body height
EL preacher curl r 0.940 0919 0643 0891 0564
p 0.000 0.000 0.001 0.000 0.023

biceps MT — biceps brachii cross-sectional area; ASMM - arm skeletal muscle mass; body mass - body mass; Ubody
mass - upper body mass; total SMM - total skeletal muscle mass; body height - body height; FM - forearm mass;
preacher curl EL - external load of biceps brachii; r — correlation coefficient; p - statistical significance. *p < 0.05; **
p<0.01
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Correlation matrix data between squat EL anthrge correlation was discovered with quadriceps CSA and
morphological variables is presented in Table Ill. Values dfody height. Additionally, squat EL has reached a positive
correlation coefficient were in a range of large-to-very largassociation at the 0.01 level with the most variables
(r: 0.658 - 0.883). Squat EL accomplished very larg@uadriceps CSA, leg SMM, body mass and total SMM),
relationship with leg SMM, body mass and total SMM, whilavhile 0.05 level achieved only one variable (body height).

Table Ill. Correlation between parallel squat external load with morphological parameters.

Variables Quadriceps Leg SMM Body mass Total SMM Body height
EL squat r 0678 0852 0.839 0.883 0.658
p 0.004 0.000 0.000 0.000 0.006

QFCSA - quadriceps femoris cross-sectional area; leg SMM - legs skeletal muscle mass; body mass - body mass; total SMM - total
skeletal muscle mass; body height - body height; squat EL - external load of quadriceps femoris; r - correlation coefficient; p
statistical significance. * p < 0.05; ** p < 0.01

PY Subsequent regression analysis
r2=—069::3 (backward regression model), yielded the
50 1 ;z_l_%obicepsbmhﬁ best fitting model, which included biceps
o CSA - 6.944 MT as the most important independent factor
2 in the performance of the preacher curl EL.
§ 40 1 This model has explained about 88 % of the
< mentioned dependent test (biceps MT: p =
;:; 0.000), and equation and r, r2 values are
£ 304 shown in Figure 1.
%

13' In the case of the squat EL, as
a dependent variable, backward regression
207 model singled out variable leg SMM, body
mass and body height as best fit in describing
around 87 % of variance (leg SMM: p =

15 20 25 30 0.004; body mass: p = 0.006; body height: p
model with biceps brachii CSA =0.012). This model equation andnalues

Fig. 1. Best-fit regression model with biceps brachii cross-sectional area (BBC%rE) presented in Figure 2.
in predicting external load biceps brachii (ELBB)

DISCUSSION
200 4 r=0.931 L This study aimed to examine the
2= 0.867 predictive value of various morphological
7= 12106 legs SMM4: 1,950 characteristics, specifically muscle

180 4 BM -252.965 BH + 334.324

dimensions and anthropometric variables, on
maximal strength in single- and multi-joint
movements. The findings support the
established view that while localized muscle
morphology is a key determinant of strength
in single-joint exercises, multi-joint strength
performance is influenced by a broader set
of anatomical characteristics.

160 -

140

120 A

Quadriceps femoris external load

The regression analysis revealed that
biceps brachii CSA was the strongest
predictor of elbow flexion strength,
explaining approximately 88 % of its

model with legs SMM, BM and BH variance. This aligns with prior studies
Fig. 2. Best-it regression model with leg skeletal muscle mass (LSMM), body m{#geagi et al, 2008, 2011) demonstrating the
(BM), and body height (BH) in predicting external load biceps brachii (ELBB) high predictive power of muscle CSA in
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isolated, single-joint tasks. The extremely large correlatioms al, 2011, 2015.). In such cases, localized morphology
between elbow flexion strength and both biceps MT (r directly reflects functional capacity. In contrast, the squat
0.940) and arm SMM (r = 0.919) highlight the mechanicakquires simultaneous hip, knee, and spinal extension, where
specificity of the task: the biceps curl minimally engageliarticular muscles such as the hamstrings contribute to hip
other joints or stabilizing muscles, allowing the size and masgtension while imposing a knee flexion moment, increasing
of the prime mover to dominate performance outcomes. Ayuadriceps demands (Bryantetral, 2015; Vigotskyet al,
interesting methodological consideration arises from Akagi019). Due to these mechanical interactions, net joint
etal (2015), who showed that contraction-induced increasesoments during squatting rarely approach the
in CSA at 80 % MVC are more predictive of maximalmaximumtorque each joint can produce in isolation
voluntary contraction than resting CSA. Their findinggVigotsky et al, 2019). Thus, performance emerges from a
suggest that muscle deformation and fibre recruitment undsymplex interplay of muscle size, limb proportions,
high tension may offer a more functionally relevant measusegmental mass distribution, kinematics, and neuromuscular
of size-strength relationships. Although our study assesseabrdination (Jaric, 2002; Vigotslet al, 2019; Stanellet
MT at rest, such contraction-based metrics may offal., 2021).
additional explanatory value and warrant further exploration.
These nonlinear interactions help explain why
In contrast, lower-body strength during the paralleduadriceps CSA did not independently predict squat strength.
squat was best predicted by a combination of leg SMM, totastead, broader anthropometric variables like body mass,
body mass, and height, jointly explaining 87 % of théeight, and leg skeletal muscle mass captured the integrative,
variance. This agrees with previous work (Keeg#il, 2005; whole-body nature of force generation (Keaglal, 2005;
Vigotskyet al, 2019; Stanellet al, 2021) emphasizing that Stanelleet al., 2021). This finding supports the notion that
multi-joint tasks such as the squat are influenced by multiplecreasing the size or strength of a single muscle group does
interacting factors, including muscle mass distribution, limhot guarantee improved performance if synergists,
proportions, and whole-body leverage. Although quadricepgabilizers, or segment lengths impose limiting constraints.
CSA demonstrated a large correlation with squat strengthMulti-joint strength therefore reflects coordinated
= 0.678), it did not emerge as an independent predictamtermuscular function rather than isolated muscular capacity
indicating that single-muscle morphology alone igFolland & Williams, 2007; Vigotsket al., 2019).
insufficient to explain performance in more complex
movements. Interestingly, despite body height showed The distinction between predictors of strength in
positive correlation with squat strength, further regressiaingle- versus multi-joint tasks underscores the importance
analysis revealed that this relationship reverses and tlitcontext-specific assessments in strength profiling and
longitudinal dimensions have negative impact on squ#rhining program design. In practical terms, assessments
performance. Still, whether this finding may appearelying solely on muscle CSA or segmental mass may be
counterintuitive, it is biomechanically plausible. Greateadequate for estimating isolated joint capacity (Aleagil,
stature is typically associated with longer limb segment2008; Treziseet al., 2016) but may underestimate
particularly longer femurs, which increase external momeperformance in compound exercises where intermuscular
arms at the hip and knee during squatting (Jaric, 2002). Tleisordination and biomechanics are decisive (Jaric, 2002;
elevates the torque demands placed on the extengmiland & Williams, 2007). This has clear implications for
musculature for a given external load, thereby reducirgfrength diagnostics in sport and rehabilitation (Suchomel
mechanical efficiency when muscle mass is held constast.al, 2018). Moreover, the differential predictive models
Consequently, taller individuals may demonstrate reducethserved in this study reinforce the principle of training
squat performance relative to shorter individuals unlespecificity (Reilly et al, 2009). Interventions aimed at
compensatory factors such as greater lower-body musaleproving single-joint strength may rely more heavily on
mass or favourable segment proportions are present (Janigpertrophy-focused strategies targeting the involved
2002; Vigotskyet al,, 2019). musculature (Akaget al, 2008), whereas multi-joint
strength development may require more holistic approaches
The discrepancy between the predictors of singléacorporating neuromuscular coordination, motor learning,
versus multi-joint strength becomes clearer when consideriagd postural control (Suchonetlal, 2018).
the biomechanical and neuromuscular demands of compound
movements (Folland & Williams, 2007; Vigotslet al, Limitations and Future Directions
2019). Single-joint tasks, such as the biceps curl, involve
constrained degrees of freedom, minimal intermuscular A limitation of the current study is the relatively small
coordination, and rely mainly on a single prime mover (Akagiample size (n = 16), which may restrict the generalizability
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of findings. While statistical significance and strong effectegmentos corporales implicados, determinada segin el método
sizes were observed, larger cohorts would enhance modetropométrico de Dempster. El rendimiento de la fuerza se evalu6
stability and permit subgroup analyses (e.g., by sex giediante dos ejercicios: un movimiento monoarticular (curl de biceps
training background). Furthermore, the cross-sectional natt?r'?ebanco Scott) y un movimiento multiarticular (sentadilla paralela).

of the study precludes causal inferences. Longitudinal studf:e@rp,s or muscular (GM) del muscu,lo biceps b rqual y el area de
seccion transversal (AST) del masculo cuadriceps femoral se

examining changes in mgscle morphology along§|de Stren%’i/ luaron mediante imagenes de ultrasonido, mientras que la masa
development could clarify the temporal dynamics of thesgscular esquelética (MME) total y segmentaria se estimé mediante
relationships. andlisis de impedancia bioeléctrica. Ademas, se midieron la altura,
la masa corporal y el indice de masa corporal. El andlisis de
Future research should also explore the integrati@orrelacion de Pearson revel6 relaciones positivas significativas (p
of neuromuscular variables, such as motor unit recruitmef,05) entre la carga externa total en ambos ejercicios y todas las
patterns, rate of force development, or muscle architectif@iables morfologicas examinadas (r = 0,56-0,94). Sin embargo, el
parameters (e.g., pennation angle), to compleme’?ﬂal's's de re.gre3|on’|dent|f|co el GM Qel.musculo biceps braquial
morphological predictors. Additionally, expanding the(:omo el predictor mas fuerte del rendimiento de fuerza en el curl

b f . includ bod lti-ioi redicador (R=0,882, p <0,01), mientras que la MME de la pierna,
attery of exercises to include upper-body multi-joint an masa corporal y laltura corporal surgieron como predictores

lower-body _single—joint tas!(s would provide a morejgpificativos del rendimiento en la sentadilla paralefa@&873, p
comprehensive understanding of morphology-strengtho 01). Estos hallazgos sugieren que el rendimiento de fuerza en la

dynamics across functional movement patterns. flexion de codo monoarticular se asocia principalmente con el tamario
del musculo implicado, mientras que el rendimiento en ejercicios
CONCLUSION multiarticulares como la sentadilla depende de una combinacion de

masa muscular y caracteristicas antropomeétricas, lo que refleja la
The findings of this study highlight the differential Mayor complejidad mecanica y de coordinacion del movimiento.

role of morphological characteristics in predicting maximal
strength across single- and multi-joint exercises. Consist%tralel
with previous literature, significant correlations wereoq
observed between strength performance in both the biceps
curl and parallel squat and a range of morphologiClEFERENCES

variables. However, the regression analyses provided more

nuanced insights. Specifically, the MT of the biceps brachikagi, R.; Iwanuma, S.; Hashizume, S.; Kanehisa, H.; Fukunaga, T. &
was identified as the most influential predictor of arm Kawakami, Y. Determination of contraction-induced changes in elbow
strength, as measured by biceps curl 1RM. In contrast, Squatflexor cross-sectional area for evaluating muscle size-strength

. . . relationship during contractiod. Strength Cond. Res., 29(6)41-7,
strength was best explained by a combination of ,;,5 b aUring 9 ®

morphological factors, including body mass, body heightkagi, R.; Kanehisa, H.; Kawakami, Y. & Fukunaga, T. Establishing a new
and the muscle mass of the lower limbs. These results suggesindex of muscle cross-sectional area and its relationship with isometric
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