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Extended Abstract ‘
Background and Aim: Handball is a high-

nsitylintermittént sport characterized by repeated accelerations, rapid changes

of direction, vertical jumping, forceful throwi n quent body contact. Successful performance during adolescence

luding explosive power, maximal strength, sprint ability, and anaerobic

. letes who mature earlier often demonstrate temporary performance advantages due to
uscl ass and strength, whereas late maturers may be undervalued despite long-term developmental
potentialt tinguishing the independent contribution of biological maturation from chronological age is critical
within youth ce and long-term athlete development frameworks. Although previous investigations have explored
associations betWeen maturation status and physical fithess components in youth athletes, findings remain heterogeneous
across sports disciplines, age categories, and methodological approaches. Furthermore, evidence specifically addressing
adolescent male handball players remains limited, particularly within non-western populations. Given the sport-specific
physical demands of handball and the potential moderating role of maturation timing, a clearer understanding of these
relationships is warranted. Accordingly, the present study aimed to investigate the association between biological maturation
stages and selected performance-related physical fitness variables, including upper-body explosive power, lower-body

strength, anaerobic power, and sprint speed, in adolescent male handball players.
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Materials and Methods: This descriptive—correlational study was conducted among 60 adolescent male handball players

(mean age: 13.3 £ 1.7 years) who were recruited from handball clubs in Mashhad, Iran. Inclusion criteria were: age between
11 and 16 years, at least one year of organized handball experience, absence of musculoskeletal injury or diagnosed disease,
no medication or ergogenic supplement use, and medical clearance for participation in physical testing. Exclusion criteria
included injury within one month prior to testing, incomplete participation, or withdrawal from the study. Written informed
consent was obtained from parents or legal guardians. Anthropometric assessments included body mass, standing height,
sitting height, and leg length. Body mass index (BMI) was calculated as kg/m2. Biological maturation status was estimated

using the Mirwald equation to determine maturity offset and years from peak height velocity (PHV) rticipants were

categorized into three groups: early maturers (< -0.5 years from PHV; n=30), on-time maturers (+0. V; n=15),

Strength and Conditioning Association (NSCA) recommendations: medicine ball throwy, i r ometer, 20-m

hrow using a standardized

r. 2-minute passive recovery

ed for analysis. Sprint performance was
evaluated over a 20-m distance using a photocell microg ) positioned at the start and finish lines. Participants
started from a standing position 0.5 m behind the first tim ate to avoid premature triggering. Two maximal sprint trials

were performed with a 3-minute passive recove

Anaerobic power was assessed usin%he R isting of siX maximal 35-m sprints separated by 10-second passive
recovery intervals. Sprint times were rec
standard equation: power=(body massxdist °. Spearman correlations were computed between maturity offset and

physical fitness variables within e aturatio tegory. Statistical significance was set at p < 0.05.

owever, no significant relationship was detected with sprint speed (r=0.20; p=0.43) or

.09). In the late maturation group, significant positive correlations were identified between

as observed between maturation and lower-body strength (r=0.31; p=0.26) or sprint speed (r=0.07;
| groups, sprint performance was not significantly related to biological maturation. The magnitude of the
relationship differed across groups, with stronger coefficients generally observed in on-time and late maturers compared with
early maturers for selected variables. The coefficients of determination (r?) indicated that maturation explained a greater

proportion of variance in explosive and anaerobic performance among on-time and late maturers.
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Table 1. Results of the Spearman correlation analysis examining the correlation between biological maturation
status and physical fitness variables within maturation groups in adolescent male handball players.
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’

Early maturers On-time maturers Late maturers

r p r? R P r? r P r2
- 0.42 0.01° 0.17 0.63 0.009° 0.40 0.60 0.01° 0.36
- 0.41 0.02° 0.17 0.65 0.006" 0.42 0.31 0.26 0.09
_ 0.11 0.53 0.01 0.20 045  0.04 0.07 079  0.01
- 0.36 0.04 0.13 0.43 0.09 0.18 0.66 0.0077 0.43

* Significant relationship at p<0.05 level.

Conclusion: Biological maturation was significantly associated with

the magnitude and pattern of these associations diff€ped 2 oups, highlighting the moderating role of
maturation timing. Sprint performance over 20 meters independent of maturation status, suggesting a
stronger influence of technical and coordination-related ors. These findings highlight that interpreting adolescent
performance solely on the basis of chronological eading. These findings suggest that biological maturation
does not merely determine the presev or associations with performance outcomes, but rather modulates the
strength and direction of these associatiqns. in hormonal timing, skeletal-muscle growth, and neuromuscular

adaptations across maturation stages may the variability in correlations observed among groups. Coaches and
ical maturatigh, status when designing training programs, monitoring development, and

training strategies aligned with maturation stage may optimize performance

ong-term athlete development.

he authors declare no conflicts of interest.
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Article Info Abstract

Background and Aim: Adolescence is one of the most sensitive stages of human

development, which is accompanied by the onset of biologicall8hanges associated

with puberty. During this period, accurate prediction of biological ation plays
an important role in optimizing sports performance &d reduci ility. This
study aimed to investigate the relationship betwegen uration periods
and physical fitness variables in adolescent male ayers. Materials and
Methods: This was a field sth and wi scriptive and correlational. The
statistical population consisted of aﬁes a#zlayers in Mashhad, and 60
adolescent male handhall players witl ragd;e‘of 13.3%1.7 years, height of
167.6+£13.7 cm, and we .38+16, were selected purposefully. Initially,

eight, body mass index, sitting height,

and leg Iagth

calgul te*sing

recorde nd the maturity score of each participant was

tion, and then randomly the following tests were

en: u plosive power of medicine ball throwing, 20-meter speed, lower
rength of extensor dynamometer, and anaerobic power of the Rast
tes earman correlation coefficient test were used to analyze the data to examine

@

level of p<0.05. Results: Early puberty showed a significant positive relationship

ships between variables. All hypotheses were tested at a significance

ith upper body explosive power (r=0.42; p=0.019), lower body muscular strength
(r=0.41; p=0.025), and anaerobic power (r=0.36; p=0.045). Ontime puberty showed
a significant positive relationship with upper body explosive power (r=0.63; p=0.009)
and lower body muscular strength (r=0.65; p=0.006). Late puberty showed a
significant positive relationship with upper body explosive power (r=0.60; p=0.018)
and anaerobic power (r=0.66; p=0.007).
Conclusion: The results showed that biological maturity plays an important role in

determining the physiological and functional characteristics of adolescent male

handball players. Accordingly, talent identification and training programs should
consider the status of biological maturity.

Key Words: Biological maturity, Physical fitness, Adolescence, Handball
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