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ABSTRACT

This quasi-experimental study investigated the effects of HipHop Original Philippine Music 
(OPM) on isometric muscular endurance among Fitness and Sports Coaching students. A 
total of 79 participants from a state university in Region 3, Philippines, were purposively 
sampled and assigned to three groups: No Music (n = 28), Preferred Music (n = 30), and 
Hip-Hop OPM Songs (n = 21). Isometric muscular endurance was assessed using validated 
field tests: the Plank Test for core endurance and the Wall Sit Test for lower-limb endurance. 
Testing was conducted across two non-consecutive days, with baseline scores obtained on 
Pretest day and interventions applied on Posttest day, following standardized warm-up and 
rest protocols to control extraneous variables. Nonparametric analyses revealed no signifi-
cant group differences in plank performance (p > .05); however, Hip-Hop OPM music was 
associated with lower posttest scores (p = .046). By contrast, wall sit performance signifi-
cantly improved under the Preferred Music condition compared with No Music (p = .032), 
while HipHop OPM yielded no enhancement. These findings indicate that HipHop OPM ex-
erts limited or even negative effects on isometric endurance, whereas self-selected preferred 
music may enhance lower-limb endurance. The results highlight the task-specific nature of 
music’s ergogenic effects and underscore the need for standardized, music-free protocols in 
fitness testing to avoid inflated scores. Future studies should test larger and more diverse 
samples, explore dynamic and sport-specific variables, and systematically examine tempo, 
genre, and lyrical features to better understand music’s influence on endurance performance.
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INTRODUCTION

Music is widely regarded as a structured art form that organizes sounds—such as tones, melodies, 
and rhythms—to reflect and convey human emotions, thoughts, and imagination. Far beyond a 
simple collection of sounds, it is a deliberate and intentional creation valued for its aesthetic and 
expressive qualities (Pelosi, 2020; Rakowski, 2001). Music is inherently both personal and social, 
deeply embedded in human experience and culture (Malloch & Trevarthen, 2018). At its core, it 
involves the purposeful arrangement of sound elements—including pitch, rhythm, and timbre—
to form patterns that are perceived as meaningful or pleasurable (Pelosi, 2020; Pflederer, 1963). 
Beyond its structural properties, music functions as a medium for emotional expression and social 
connection, capable of evoking, regulating, and communicating emotional states (Malloch & 
Trevarthen, 2018). It also plays a cultural and communicative role, shaping and being shaped by 
cultural contexts through “communicative musicality”—a concept highlighting the innate human 
drive to connect and co-create meaning through sound and movement (Currie & Killin, 2016; 
Malloch & Trevarthen, 2018). Finally, the aesthetic appreciation of music reflects the recognition 
of its structure and expressive depth, offering unique cognitive and emotional engagement distinct 
from that of non-musical sounds.

Within the field of exercise science, music has increasingly been recognized as a safe, accessible, 
and non-pharmacological ergogenic aid that can enhance both physical performance and the 
subjective exercise experience. Several mechanisms explain its ergogenic effects: music can reduce 
perceived exertion and fatigue, enhance mood, arousal, and motivation, shift attention away from 
discomfort (dissociation), and facilitate movement synchronization, thereby improving motor 
coordination and efficiency (Bezuglov et al., 2025; Bigliassi et al., 2018; Masagca, 2024; Svoboda 
& Kostrna, 2024). Systematic reviews and experimental studies demonstrate improvements 
in peak power, endurance, sprint and jump performance, agility, flexibility, and reaction time 
(Bezuglov et al., 2025; Masagca, 2024; Svoboda & Kostrna, 2024). Tempo also plays a critical role: 
faster music (121–200 BPM) is associated with improved agility, cardiovascular endurance, and 
reaction time, while slower tempos may support recovery (Masagca, 2024). Notably, the ergogenic 
effects are strongest when individuals listen to self-selected or preferred music, which maximizes 
psychological engagement and physiological arousal (Ballmann, 2021; Bezuglov et al., 2025; Greco 
et al., 2022; Grgic, 2022).

Parallel to this growing evidence, muscular endurance of the core and lower extremities 
has been recognized as fundamental for injury prevention, movement efficiency, and athletic 
performance. Core muscular endurance, in particular, supports postural control, force transfer, and 
biomechanical stability, while endurance deficits are linked to a higher risk of overuse injuries such 
as sprains and strains (Abdallah et al., 2019; De Blaiser et al., 2019, 2019; Rivera, 2016). For example, 
shorter side-bridge hold times have been associated with an increased incidence of non-contact 
lower extremity injuries in soccer athletes, underscoring the protective role of core endurance 
(Abdallah et al., 2019). Moreover, enhanced core endurance correlates with functional performance 
in lower limb tasks—such as balance, hopping, and jumping—that are vital for both athletic and 
everyday activities (Amin et al., 2023; Dello Iacono et al., 2017; Kocahan & Akınoğlu, 2018; Sasaki 
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et al., 2019; Tazji et al., 2023). Clinical studies further show that interventions targeting core and 
lower extremity endurance significantly improve mobility, functional capacity, and quality of life 
in populations with multiple sclerosis and chronic low back pain (Amin et al., 2023; Ramari et 
al., 2020). Despite this evidence, relatively few studies have examined how ergogenic aids, such as 
music, may specifically influence isometric muscular endurance—a physiologically distinct domain 
involving sustained contractions, as measured by tasks like plank and wall-sit tests.

Recent empirical work has begun to address this gap, showing that music can enhance muscular 
endurance by reducing perceived exertion, elevating arousal, and improving motivation, which leads 
to longer isometric holds and increased repetition volumes during resistance-based exercises (Greco 
et al., 2022; Grgic, 2022; Masagca, 2024). Hip-hop, characterized by its fast tempo and rhythmic 
intensity, has been highlighted as a genre with particularly strong motivational qualities that support 
endurance and performance outcomes (Greco et al., 2022; Masagca, 2024). Complementing this, 
research consistently demonstrates that listening to preferred music improves muscular endurance 
and reduces perceived exertion during exercise, with benefits observed across both upper and 
lower body exercises—including bench press, leg press, handgrip, and isometric (Araújo et al., 2018; 
Ballmann, 2021; Karow et al., 2020; Köse et al., 2025; McMordie, 2009; Silva et al., 2015). These 
ergogenic benefits extend beyond physiological outcomes: preferred music also lowers ratings of 
perceived exertion (RPE), making exercise feel easier and more enjoyable (Ballmann, 2021; Greco 
et al., 2022; Köse et al., 2025; Silva et al., 2015), while enhancing motivation and positive mood, 
which sustain effort and endurance (Ballmann, 2021; Karow et al., 2020; Nixon et al., 2022; Rogers 
et al., 2023; Silva et al., 2015). Importantly, these effects are most pronounced when the music is self-
selected, highlighting the significance of personal preference (Ballmann, 2021; Grgic, 2022; Silva 
et al., 2021). However, while endurance is consistently improved, research suggests that maximal 
strength—the highest force generated in a single effort—is generally unaffected by music preference 
(Köse et al., 2025; Silva et al., 2021).

Despite this growing evidence base, important gaps remain. First, most studies have focused on 
Western genres such as pop, EDM, and international hip-hop, while culturally specific genres, such 
as Original Pilipino Music (OPM) hip-hop, remain largely unexplored as potential ergogenic aids. 
Second, the majority of research has been conducted among Western, elite, or recreational athletes, 
leaving non-elite and Southeast Asian populations—particularly Filipino student-athletes—
underrepresented. Third, although many studies examine endurance broadly, relatively few have 
addressed the role of music in isometric muscular endurance tasks, despite their practical relevance 
for assessing core and lower extremity endurance. Finally, while tempo and rhythm are widely 
studied, the emotional and lyrical content of music—especially when culturally resonant, as in 
OPM hip-hop—has been largely overlooked, despite its potential to influence exercise performance 
through emotional engagement.

The present study seeks to address these gaps by investigating the effects of OPM hip-hop songs 
as an ergogenic aid on isometric muscular endurance of the core and lower extremities. Using a 
matched-group design comparing no music, preferred music, and pre-selected OPM hip-hop songs, 
this study evaluates how music tempo, lyrical content, and cultural relevance influence endurance 
performance. Specifically, it tests the hypotheses that (1) listening to OPM hip-hop will enhance 
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isometric endurance compared to no music, (2) self-selected preferred music will yield the strongest 
ergogenic effects, and (3) OPM hip-hop, through its cultural and lyrical resonance, will produce 
unique performance benefits distinct from tempo-driven effects alone. By situating ergogenic 
research within a culturally specific framework, this study contributes to both the theoretical 
understanding of music’s role in exercise performance and its practical applications in sports and 
fitness contexts.

H1: There is a significant difference between pretest and posttest core isometric muscular endurance in the 
absence of music

H2: There is a significant difference between pretest and posttest core isometric muscular endurance under 
preferred music.

H3: There is a significant difference between pretest and posttest core isometric muscular endurance under 
OPM Hip-Hop music.

H4: There is a significant difference between pretest and posttest lower extremity isometric muscular endurance 
in the absence of music.

H5: There is a significant difference between pretest and posttest lower extremity isometric muscular endurance 
under preferred music.

H6: There is a significant difference between pretest and posttest lower extremity isometric muscular endurance 
under OPM Hip-Hop music.

H7: There is a significant difference in core isometric muscular endurance among the absence of music, 
preferred music, and OPM Hip-Hop music.

H8: There is a significant difference in lower extremities isometric muscular endurance among the absence of 
music, preferred music, and OPM Hip-Hop music.

METHOD

Research Design
The study employed a quasi-experimental research design with a pretest–posttest matched-groups 
design to examine the effects of music conditions on isometric muscular endurance. Participants 
were selected through purposive sampling and then matched according to baseline plank scores to 
ensure comparability across conditions. This design allowed for both within-condition comparisons 
(pretest versus posttest) and between-condition comparisons (across interventions), enabling the 
assessment of music’s influence on endurance in the core and lower extremities. Unlike a true 
randomized controlled trial, full random assignment was not feasible; however, the matched-group 
approach enhanced internal validity while maintaining real-life relevance in the chosen population.

Sampling and respondents
The study recruited participants from a state university in Region 3, Philippines, specifically targeting 
students majoring in Fitness and Sports Coaching. A total of 79 participants were purposively 
assigned into three groups: No Music (n = 28), Preferred Music (n = 30), and Hip-Hop OPM Song 
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(n  = 21). To ensure the sample’s relevance and safety, inclusion criteria required participants to 
be bona fide Fitness and Sports Coaching majors at the institution and to be free of any medical 
conditions that could be aggravated by physical activity. Exclusion criteria included enrollment 
in fewer than eight academic units during the data collection period and disqualification through 
the Physical Activity Readiness Questionnaire (PAR-Q), which was used to screen for underlying 
health risks. As shown in Table 1, participants in the No Music group had a mean age of 20.89 years, 
a mean height of 168.04 cm, and a mean weight of 67.93 kg. The Preferred Music group averaged 
21.10 years of age, 163.28 cm in height, and 62.54 kg in weight. The HipHop OPM Song group 
showed a mean age of 20.81 years, a mean height of 167.14 cm, and a mean weight of 70.66 kg. When 
combined across groups, the participants had an overall average age of 20.95 years, a mean height 
of 165.99 cm, and a mean weight of 66.61 kg.

Table 1. Descriptive Statistics of Participants by Music Conditions

Group Age Height (cm) Weight (kg)
No Music (28) 20.89 ± 1.61 168.04 ± 9.64 67.93 ± 16.80

Preferred Music (30) 21.10 ± 1.66 163.28 ± 9.88 62.54 ± 16.38
HipHop OPM Song (21) 20.81 ± 1.37 167.14 ± 9.46 70.66 ± 17.62

All Participants 20.95 ± 1.57 165.99 ± 9.92 66.61 ± 17.20

Research Instrument
Isometric muscular endurance was evaluated using two validated field tests targeting lower-body 
and core endurance. To assess lower-body isometric endurance, the Wall Sit Test was employed, in 
which participants were instructed to maintain a seated position at 90° knee angle while leaning 
against a wall for as long as possible. This assessment has demonstrated strong reliability, particularly 
among youth populations (Boyer et al., 2013). Core isometric muscular endurance was measured 
using the Plank Test, which required participants to hold a static push-up position, maintaining 
abdominal engagement until exhaustion. The Plank Test has demonstrated high test-retest 
reliability (r = 0.915), confirming its consistency and utility in endurance assessments (Bohannon 
et al., 2018; Laurson et al., 2022; Tong et al., 2014). These field-based instruments were selected for 
their practicality, ease of implementation, and well-established validity in physical fitness research.

Data Gathering

Standardization
To control for potential confounding variables that could influence physical performance 

outcomes, participants were instructed to abstain from moderate to vigorous physical activity for 
48 to 72 hours prior to testing and to avoid the intake of performance-altering substances such 
as caffeine and alcohol (Martins et al., 2020). Additionally, a standardized warm-up and dynamic 
stretching routine was implemented across all groups to ensure physiological readiness and reduce 
the risk of injury. As detailed in Table 2, the warm-up phase consisted of light jogging for three 
minutes to elevate core temperature and improve circulation, followed by two sets of 20 repetitions 
of jumping jacks to enhance full-body coordination, and two sets of 40 repetitions of high knees to 
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activate the hip flexors and improve lower-body mobility. The dynamic stretching phase included 
walking lunges (2 × 10 repetitions per leg) to target the quadriceps and gluteal muscles, leg swings 
in both front-back and side-to-side directions (2 × 10 repetitions per leg) to mobilize the hips 
and hamstrings, and arm circles (2 × 10 repetitions in each direction) to prepare the upper body 
and shoulder joints. This uniform protocol ensured that all participants commenced the fitness 
assessments under comparable physical conditions, thereby enhancing the study’s internal validity.

Table 2. Warm-Up and Dynamic Stretching Routine

Phase Exercise Duration/Reps Purpose
Warm-up Light jogging 3 minutes Raise core temperature and blood flow

Jumping jacks 2 × 20 reps Activate full-body coordination
High knees 2 × 40 reps Activate hip flexors and increase mobility

Dynamic Stretching Walking lunges 2 × 10 reps (each leg) Activate quads and glutes
Leg swings (front/back) 2 × 10 reps (each leg) Mobilize hamstrings and hip flexors
Leg swings (side/side) 2 × 10 reps (each leg) Activate hip abductors/adductors

Arm circles 2 × 10 reps (each direction) Mobilize shoulders and upper body

Fitness Testing Procedures
The study was conducted over two non-consecutive days, with a rest day in between, to examine 
the effects of music on isometric muscular endurance, specifically during the plank and wall sit 
exercises. This scheduling was intentionally designed to account for the potential onset of Delayed 
Onset Muscle Soreness (DOMS), which typically manifests 24 to 48 hours after physical exertion 
and may adversely affect subsequent physical performance (Pearcey et al., 2015; Zhou et al., 2024)
(Pearcey et al., 2015; Zhou et al., 2024). By incorporating a rest day, the study aimed to minimize the 
confounding effects of muscular soreness and fatigue on Posttest day outcomes, thereby enhancing 
the reliability of performance comparisons. All participants underwent baseline testing on Day 1 
and completed the experimental trials under their respective music conditions on Posttest day.

Pretest day (All Participants)
On the first day of the study, all participants underwent a standardized testing protocol. The session 

began with a uniform warm-up and dynamic stretching routine, as detailed in Table 3, designed to 
promote safety and optimal physiological readiness. Following the warm-up, participants completed 
two performance assessments to establish baseline measurements of isometric muscular endurance. 
In the Plank Test, participants were instructed to maintain a push-up position for as long as possible 
while preserving proper form. For the Wall Sit Test, participants held a 90-degree seated position 
against a wall until exhaustion. All performance durations were recorded for each participant. 
Notably, smaller muscle groups (e.g., ankle dorsiflexors, finger abductors) have been shown to recover 
more rapidly than larger or postural muscles (e.g., back extensors, elbow flexors), and the back and 
hip extensors, in particular, require rest periods exceeding nine minutes for full recovery following 
endurance testing (Wang-Price et al., 2017). These physiological considerations were accounted for in 
the protocol to ensure adequate rest and the accurate assessment of muscular endurance. Once data 
were collected, participants were ranked from lowest to highest based on their plank performance. 
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This ranking informed the formation of three matched groups to ensure baseline equivalence in 
isometric muscular endurance. Table 2 presents the emotional themes and tempo (beats per minute, 
BPM) of the selected OPM HipHop songs used during the experimental trials. “Pahinga” by Al James, 
with a moderate tempo of 99 BPM and a calming lyrical tone, may support relaxation and emotional 
regulation. In contrast, “Bagong Mags, Bagong Shoes” by Bugoy na Koykoy, with a tempo of 142 BPM, 
conveys themes of motivation and self-improvement, which may enhance performance-related focus 
and drive. Meanwhile, “Ibong Adarna” by Flow G featuring Gloc-9, with a tempo of 140 BPM, explores 
introspective and emotionally intense themes that could elicit deeper psychological engagement. The 
variation in both tempo and lyrical content across the selected tracks offers diverse psychological 
stimuli that may differentially influence physical performance during testing.

Table 3. Selected OPM Hip-hop Songs

Song Author Theme Beats per minute

Pahinga Al James

conveys themes of emotional fatigue and escape, offering 

comfort to someone burdened by life. The repeated line 

“pahinga ka muna” (take a rest first) promotes rest and 

emotional healing, potentially inducing a calming and 

reflective state during physical tasks.

99

Bagong Mags, 
Bagong Shoes

Bugoy na 

Koykoy

emphasizes motivation, self-improvement, and success. 

The lyrics celebrate personal growth and material progress, 

with a confident tone that may boost energy, focus, and 

performance drive.

142

Ibong Adarna
Flow G 

feat. Gloc-9

explores heartbreak, emotional struggle, and resilience. The 

introspective and heavy lyrics may evoke deep emotional 

reflection or catharsis, possibly influencing performance 

through emotional engagement.

140

Posttest day
On the second day of data collection, participants repeated the same isometric fitness tests—

namely, the plank test and wall sit test—under their assigned music conditions. The No Music 
Group followed the standardized warm-up and dynamic stretching routine (refer to Table 1) and 
subsequently completed the fitness tests in silence, adhering to the same procedures and timing as 
on Day 1. The Preferred Music Group, designated as the control group, remained outside the testing 
venue during the No Music Group’s session to minimize potential auditory or environmental 
influence. Upon entry, they repeated the standardized warm-up and performed the same tests 
while listening to self-selected music through personalized earbuds, allowing for an individualized 
yet controlled auditory experience. Similarly, the HipHop Music Group completed the warm-up 
routine before undergoing testing while listening to pre-selected OPM Hip-Hop tracks (Pahinga, 
Bagong Mags, Bagong Shoes, and Ibong Adarna), which were also delivered via personalized earbuds 
to ensure uniform exposure and minimize external distractions. All testing protocols, including 
sequence, timing, and instructions, were kept consistent with Day 1 to maintain experimental 
control and enable valid comparisons across conditions.
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Data Analysis
All statistical analyses were performed using IBM SPSS Statistics version 26. Descriptive statistics 
(mean ± standard deviation) were calculated for all study variables.

Prior to inferential testing, the assumption of normality was evaluated for each group and time 
point using the Shapiro–Wilk test. Several variables demonstrated significant deviations from 
normality (p < .05), particularly within the No Music and Hip-Hop OPM groups. Given these 
violations and the relatively small sample sizes per group (n = 21–30), nonparametric procedures 
were applied for within-group comparisons.

Pretest–posttest differences for both the Plank Test (PT) and Wall Sit Test (WST) were analyzed 
using the Wilcoxon Signed-Rank Test, which does not assume normal distribution of difference 
scores. Effect sizes were computed using the formula:

and interpreted as small (≈ .10), medium (≈ .30), or large (≥ .50).

To examine differences in posttest performance across the three music conditions (No Music, 
Preferred Music, and HipHop OPM), the Kruskal–Wallis H test was conducted, as the assumption of 
normality was not consistently met across groups. When a significant omnibus effect was identified, 
pairwise comparisons were performed using Dunn’s procedure with Bonferroni adjustment to 
control for Type I error. Effect size for the Kruskal–Wallis test was calculated using eta-squared 
(η²), interpreted as small (≈ .01), medium (≈ .06), or large (≥ .14). Statistical significance was set at 
α = .05 for all analyses.

Ethical Considerations
Prior to participation, all individuals were provided with comprehensive information regarding 
the study’s objectives, procedures, and expectations to ensure informed involvement. Written 
informed consent was obtained from all participants, confirming their voluntary participation in 
the research. To safeguard participant well-being, each individual completed the Physical Activity 
Readiness Questionnaire (PAR-Q) to identify any underlying health concerns that could pose risks 
during physical testing. Ethical standards were upheld throughout the study, with strict measures 
taken to ensure data confidentiality; all personal information was anonymized and securely stored 
to protect participant privacy in accordance with standard research protocols.

RESULTS

In Table 4, the Shapiro–Wilk test results indicated that several variables across groups and time 
points significantly deviated from normality, with most p-values falling below the .05 threshold. 
Although a few baseline measures approximated normality, the overall pattern violated normality 
assumptions, particularly in posttest scores. Given these violations and the moderate group 
sample sizes, nonparametric statistical procedures were deemed more appropriate. Specifically, 
the Wilcoxon Signed-Rank Test was used for within-group pretest–posttest comparisons, while 
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the Kruskal–Wallis H test was employed to examine between-group differences at posttest. Post 
hoc pairwise comparisons with Bonferroni adjustment were conducted when significant omnibus 
effects were identified.

Table 4. Shapiro-Wilk test results

Variable Group W Statistic p-value
PrePT No Music 0.844 < 0.001

PostPT No Music 0.768 < 0.001

PreWST No Music 0.897 0.01

PostWST No Music 0.856 0.001

PrePT Preferred Music 0.934 0.063

PostPT Preferred Music 0.883 0.003

PreWST Preferred Music 0.931 0.052

PostWST Preferred Music 0.905 0.011

PrePT HipHop OPM Song 0.934 0.165

PostPT HipHop OPM Song 0.886 0.019

PreWST HipHop OPM Song 0.802 < 0.001
PostWST HipHop OPM Song 0.844 0.003

Note. M = Mean; SD = Standard Deviation. PT = Plank test; Pré=Pretest; Post=Post test

As shown in Table 5, participants in the No Music group (n = 28) had a plank test pretest mean 
of 103.56 ± 59.53 seconds, which decreased to 89.45 ± 60.83 seconds at posttest. The Wilcoxon 
signed-rank test produced a z-value of –1.697, with a p-value of 0.090, and an effect size of r = 0.32. 
Participants in the Preferred Music group (n = 30) recorded a pretest mean of 116.84 ± 59.64 seconds 
and a posttest mean of 120.07 ± 77.17 seconds. The corresponding test yielded a z-value of –.547, 
p = 0.585, and an effect size of r = 0.10. In the HipHop OPM Song group (n = 21), the mean plank 
test score decreased from 101.80 ± 38.30 seconds at pretest to 87.57 ± 42.31 seconds at posttest, with 
a z-value of –1.999, p = 0.046, and an effect size of r = 0.04. When all participants were considered 
collectively, the pretest mean was 108.13 ± 55.17 seconds and the posttest mean was 100.58 ± 65.44 
seconds. The Wilcoxon Signed-Rank Test indicated that H3 was supported, as a significant pre–
post decrease in plank performance was observed under the OPM Hip-Hop condition (z = −1.999, 
p = 0.046); however, H1 and H2 were not supported because no significant pre–post differences 
were found in the no-music (p = 0.090) and preferred music (p = 0.585) conditions

Table 5. Plank Test: Pretest and Posttest Scores of Participants by Music Condition

Group PrePT PostPT z-value p-value r
No Music (28) 103.56 ± 59.53 89.45 ± 60.83 -1.697 0.090 0.32

Preferred Music (30) 116.84 ± 59.64 120.07 ± 77.17 -.547 0.585 0.10
HipHop OPM Song (21) 101.80 ± 38.30 87.57 ± 42.31 -1.999 0.046 0.04

All Participants 108.13 ± 55.17 100.58 ± 65.44 * * *

Note. PT = Plank test; Pré=Pretest; Post=Post test.

As presented in Table 6, participants in the No Music group (n = 28) had a pretest wall-sit mean 
of 61.57 ± 37.59 seconds, which decreased slightly to 57.40 ± 33.90 seconds at posttest. The same 
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statistical analysis yielded a t-value of –.360, p = 0.719, with an effect size of r = 0.02. Participants 
in the Preferred Music group (n = 30) recorded pretest and posttest means of 73.04 ± 40.23 and 
85.36 ± 49.11 seconds, respectively. The corresponding test showed a t-value of –2.221, p = 0.026, 
with an effect size of r = 0.38. For the HipHop OPM Song group (n = 21), the mean wall sit score 
decreased from 82.78 ± 54.94 seconds at pretest to 69.50 ± 32.29 seconds at posttest, with a t-value 
of –0.921, p = 0.357, and an effect size of r = 0.20. Across all participants, the pretest mean was 
71.56 ± 44.58 seconds, while the posttest mean was 71.23 ± 41.77 seconds. The statistical analysis 
results showed that H5 was supported, as a significant pre–post increase in wall sit performance 
was observed under the preferred music condition (t = −2.221, p = 0.026, r = 0.38), whereas H4 and 
H6 were not supported due to nonsignificant changes in the no-music (p = 0.719) and OPM Hip-
Hop (p = 0.357) conditions

Table 6. Wall Sit Test: Pretest and Posttest Scores of Participants by Music Conditions

Group PreWST PostWST z-value p-value r
No Music (28) 61.57 ± 37.59 57.40 ± 33.90 -0.360 0.719 0.02

Preferred Music (30) 73.04 ± 40.23 85.36 ± 49.11 -2.221 0.026 0.38
HipHop OPM Song (21) 82.78 ± 54.94 69.50 ± 32.29 -0.921 0.357 0.20

All Participants 71.56 ± 44.58 71.23 ± 41.77 * * *

Note. M = Mean; SD = Standard Deviation. WST = Wall sit test. Pré=Pretest; Post=Post test

In Table 7, a Kruskal–Wallis H test was conducted to examine differences in posttest plank 
(PostPT) and wall sit (PostWST) performance across music conditions (No Music, Preferred Music, 
and Hip-Hop OPM). Results indicated that posttest plank performance did not significantly 
differ among the three groups, H(2) = 3.98, p = 0.137, η² = 0.026, suggesting a small effect size. 
In contrast, a statistically significant difference was observed in posttest wall sit performance, 
H(2) = 6.52, p = 0.038, η² = 0.059, indicating a small-to-approaching-moderate effect. Post hoc 
pairwise comparisons with the Bonferroni adjustment revealed that the Preferred Music group 
demonstrated significantly higher wall-sit performance than the No Music group (p = 0.032). No 
significant differences were found between No Music and HipHop OPM (p = 0.572) or between 
HipHop OPM and Preferred Music (p = 0.912). With these, H7 was not supported while H8 was 
supported (H(2) = 6.52, p = 0.038, η² = 0.059).

Table 7. Comparison of the Plank test and Wall sit test of Music Conditions

Variable NM (28) PM (30) HOS (21) H p η²
Bonferroni-

adjusted p-value
PostPT 89.45 ± 60.83 120.07 ± 77.17 87.57 ± 42.31 3.981 0.137 0.026 —

PostWST 57.40 ± 33.90 85.36 ± 49.11 69.50 ± 32.29 6.519 0.038 0.059

NM vs PM = 0.032 

NM vs HOS = 0.572

HOS vs PM = 0.912

Note. PT = Plank Test; WST = Wall Sit Test; NM = No Music; PM = Preferred Music; HOS = HipHop OPM Song; H 

= Kruskal–Wallis statistic; η² = effect size.
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DISCUSSION

In the plank test, which measured core muscular endurance, participants who performed the 
exercise while listening to HipHop OPM songs demonstrated a significant decline in endurance, 
while no meaningful changes were observed when the task was performed in silence or with 
preferred self-selected music. This suggests that HipHop OPM did not enhance core isometric 
performance, and that music may have limited influence on short or highly demanding tasks such 
as planks. These reflect the failure to support H1 and H2. However, the H5 was supported. Previous 
research generally indicates that listening to music—particularly self-selected or preferred tracks—
enhances isometric endurance and psychological states compared to silence or non-preferred 
music (Greco et al., 2022; Poon et al., 2024; Rogers et al., 2023). For instance, continuous music 
exposure significantly increased time to exhaustion in plank and wall-sit tasks (Poon et al., 2024), 
and self-selected music improved mean force and affective states during isometric tests compared 
to motivational or experimenter-selected music (Greco et al., 2022). Similarly, preferred tracks have 
been shown to enhance peak force, rate of force development, motivation, and arousal (Rogers 
et al., 2023). However, tempo- and genre-specific effects remain inconsistent, with some studies 
reporting no significant differences in endurance or exertion between fast and slow (Feiss et al., 2021; 
Kostrna et al., 2019; Svoboda & Kostrna, 2024), while others suggest that motivational music with 
strong rhythm may improve isometric endurance (Crust, 2004; Crust & Clough, 2006). Although 
no direct studies have examined HipHop OPM, cultural familiarity and personal preference have 
been identified as key modulators of ergogenic and psychological responses to music (Greco et al., 
2022; Jakubowski et al., 2022). Taken together, these findings highlight that structured progression 
and coaching strategies, rather than music, may be more effective for improving core endurance. 
Moreover, for fitness testing, results indicate that incorporating music—particularly culturally 
specific genres—may confound outcomes, underscoring the importance of standardized, music-
free testing protocols for core endurance assessment.

In the wall sit test, which assessed lower extremity muscular endurance, performance significantly 
improved with preferred self-selected music, whereas no significant changes were observed when 
the exercise was performed in silence or with HipHop OPM songs. H5 was supported, whereas H4 
and H6 failed to support the alternative hypothesis due to nonsignificant findings.  This reinforces 
the role of autonomy and personal choice in maximizing music’s ergogenic benefits, as supported by 
prior studies demonstrating that self-selected music improves lower-limb endurance and affective 
states compared to silence or non-preferred tracks (Greco et al., 2022; Köse et al., 2025; Silva et al., 
2021). Continuous exposure to music during exercise has also been shown to significantly increase 
time to exhaustion in wall sit and plank tasks (Poon et al., 2024). Nevertheless, variability exists, 
as some studies reported no significant effect of self-selected music on isometric endurance in 
trained athletes (D’Agata et al., 2023; Feiss et al., 2021; Kostrna et al., 2019). These outcomes are 
thought to arise largely from psychological mechanisms—such as enhanced mood, motivation, and 
attentional dissociation from discomfort—rather than physiological changes in muscle activation 
or fatigue markers (Bigliassi et al., 2018; Greco et al., 2022; Moore et al., 2024). Practically, these 
findings suggest that self-selected music can be strategically integrated into training programs, 
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rehabilitation, and sports conditioning to optimize lower-limb endurance, while in fitness testing, 
protocols should explicitly state whether music is permitted to avoid inflated performance scores.

When comparing posttest outcomes across interventions, no significant differences in plank 
performance were observed, suggesting that the music condition did not influence core endurance. 
In contrast, wall-sit endurance differed significantly across groups, with preferred self-selected music 
producing greater performance than silence. Hip-Hop OPM did not differ significantly from either 
silence or preferred music in wall-sit performance. H7 was not supported, whereas H8 was. These 
results align with prior evidence that music’s ergogenic effects are task-specific, being more pronounced 
in longer-duration isometric tasks such as wall sits and weight holds, where attentional distraction 
and emotional engagement can influence performance (Bigliassi et al., 2018; Greco et al., 2022; Nixon 
et al., 2022). Plank tasks, by contrast, often yield null results due to their shorter duration and higher 
physical demands that limit external (D’Agata et al., 2023; Feiss et al., 2021; Poon et al., 2024). Consistent 
with earlier findings, self-selected music provided stronger psychological and performance benefits 
than standardized or non-preferred tracks (Greco et al., 2022; Nixon et al., 2022; Rogers et al., 2023). 
While tempo and genre may shape psychological responses, their effects on performance outcomes are 
inconsistent (Feiss et al., 2021; Kostrna et al., 2019; Nixon et al., 2022; Patania et al., 2020), suggesting that 
individual preferences and emotional resonance are more critical. Neurophysiological evidence further 
indicates that music can shift attention away from fatigue, alter brain activity, and improve affective 
state, though these mechanisms may be less effective during highly demanding or short-duration 
isometric tasks) (Bigliassi et al., 2018). Overall, findings underscore that music interventions should be 
personalized and task-specific in training contexts, while fitness testing should maintain standardized, 
controlled conditions to ensure validity and comparability of results.

The present study is not without limitations. The relatively small sample size and short-term 
intervention design may limit statistical power and generalizability, underscoring the need for 
larger, longitudinal studies. Using only two isometric tasks (plank and wall sit) limits applicability 
to other exercise modalities, suggesting that future work should extend to dynamic, aerobic, and 
sport-specific tasks. The focus on Filipino student-athletes also constrains representativeness; 
research with elite athletes, recreational populations, and clinical groups is warranted. Furthermore, 
only Hip-Hop OPM was examined, without variation in tempo, sub-genre, or lyrical content, 
highlighting the need for systematic investigation of musical features and culturally diverse 
genres. Mechanistically, the absence of physiological markers such as EMG, HRV, or blood lactate 
limits insight into underlying processes, and future studies should integrate psychological and 
physiological measures. Finally, the uncontrolled setting reduces validity; replication in a clinical 
setting is necessary to establish the ergogenic aid’s validity. 

CONCLUSION

This study found that HipHop OPM songs reduced plank endurance, while preferred self-selected 
music improved wall sit performance, confirming that music’s ergogenic effects are task-specific. 
Preferred music appears useful for enhancing lower-limb endurance in training, but standardized, 
music-free protocols are recommended for fitness testing to avoid inflated scores. Limitations 
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include a small sample, a short-term design, a focus on Filipino student-athletes, and the lack of 
physiological markers. Future research should test larger and more diverse populations, expand 
to dynamic and sport-specific tasks, and systematically examine tempo, genre, and lyrical features 
alongside physiological measures.
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