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I. INTRODUCTION 
Muscle soreness can hinder athletic performance and 

recovery. This study examines the effects of Proprioceptive 
Neuromuscular Facilitation (PNF) stretching and foam 
rolling on muscle soreness among UiTM Negeri Sembilan 
futsal players. By identifying and comparing these methods' 
effectiveness, this research addresses critical gaps in 
understanding safe, effective recovery strategies and provides 
insights into optimizing post-exercise care [1].  

II. METHODS 
Ten UiTM Negeri Sembilan futsal players, engaging in 

regular physical activity, participated in this study. 
Participants were instructed in proper techniques for PNF 
stretching and foam rolling sessions in 15 minutes targeting 
quadriceps, hamstrings, adductors, glutes and gastrocnemius 
muscles. Muscle soreness was assessed using sit-to-stand 
tests (pain scale), knee extensor (pain scale), and knee 
flexion (range of motion) across the five-time frames: 
pre-training, immediately post-training, 24, 48, 72 hours 
post-training.  

III. RESULTS 
All the results presented that there was a significant effect 

of PNF stretching and foam rolling group for all the 
biomarkers which are pain scale (PS) and range of motion 
(ROM) between the five-time series. Figure 1,2 and 3 
showed the mean value of PNF and FR follow sit to stand 
and knee extensor (pain scale) and knee flexion (range of 
motion) that conclude was significantly different at pain 
scale measurement test and not significant at range of motion 
measurement test. This proposes that there was a change in 
all the biomarkers between the interventions across the 
five-time series. 

TABLE I 
P-VALUE AND EFFECT SIZES (ETA SQUARE) FOR PERFORMANCE SCORES 

(SIT-TO-STAND, KNEE EXTENSOR AND KNEE FLEXION) 

 
 

A. Sit to Stand 

 

Fig. 1  Mean value of PNF and FR on Sit to Stand (STS) 

B. Knee Extensor 

 

Fig. 2  Mean value of PNF and FR on Knee Extensor (KE) 

C. Knee Flexion 

 

Fig. 3  Mean value of PNF and FR onKnee Flexion (KF) 
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Figure 1 shows each intervention has changed which was a 
decrement for a five-time series. From the mean (M) value, it 
showed that PNF group has the highest value for Sit to Stand 
which was 4.9 while FR group has the value of 4.22 
respectively. Figure 2 demonstrates each intervention has 
changes which were a decrement of the knee extensor for a 
five-time period. From the mean (M) value, it showed that 
PNF group has the highest value for knee extensor which is 
4.98 compared to FR has the value of 4.66. Figure 3 presents 
the mean value of Knee Flexion between PNF and FR. 
According to the data, it showed that PNF group has a 
highest value which is 144.6 compared to FR has the value 
140.8. Based on the current study, it showed that there was a 
significant effect on both intervention towards sit to stand, 
knee extensor and knee flexion. However, the result also 
showed that there is a significant difference effect for both 
interventions at sit to stand and knee extensor only. It can be 
concluded that FR was the best intervention overall for the 
futsal players to reduce muscle soreness after a match. 

IV. DISCUSSION 
The purpose of this study was to compare the effects of 

PNF and Foam Roller on muscle soreness among UiTM 
Negeri Sembilan futsal players. The PNF stretching and 
Foam Roller treatment are used to enhance recovery for the 
futsal players. These interventions have given the effects 
towards two biomarkers in the body, which are pain scale 
(PS), knee range of motion (ROM). These interventions gave 
a decrease in terms of PS and an increase in terms of ROM, 
which was based on the recovery time of the player. 
   Based on  the results, PNF was found to be more effective 
in reducing pain. Previous studies demonstrate that PNF 
effectively modulates nociceptive input, leading to a decrease 
in pain sensitivity. Their findings attributed this to the 
activation of the Golgi tendon organs, which regulate muscle 
tension and promote relaxation [2]. PNF also can improve 
ROM through the activation of Golgi tendon organs, which 
help regulate muscle tension and prevent overstretching [3]. 
   Furthermore, Foam Roller (FR) found that foam rolling on 
individuals with chronic and acute musculoskeletal pain and 
highlighted that while some trials reported significant pain 
reduction when foam rolling was combined with therapeutic 
exercise protocols, the overall evidence was inconclusive, 
indicating a need for further research [4]. FR demonstrates 
that significantly increases ROM without compromising 
muscle performance, suggesting its utility in athletic 
warm-up routines [5]. 
   Additionally, both PNF and FR demonstrated significant 
effects on reducing pain and enhancing range of motion. 
Based on this study’s finding, both interventions are equally 
effective and can be utilized as recovery strategies to reduce 
muscle soreness following matches. 

V. CONCLUSION 
Foam rolling proved more effective than PNF in reducing 

muscle soreness and enhancing recovery among UiTM 
Negeri Sembilan futsal players. Both interventions 
demonstrated significant improvements in pain scale and 

range of motion, but foam rolling consistently showed better 
results, making it a recommended post-match recovery 
method. 

ACKNOWLEDGMENT 
The authors would like to express sincere appreciation to 

those who have been directly and indirectly involved with 
this research project. Special thanks to colleagues; Husna, 
Afrina, Syasya and Syamimi for their assistance with data 
collection. The authors thank the UiTM Negeri Sembilan 
futsal players for their participation. 

REFERENCES 
[1] Pérez-Bellmunt, A., Casasayas-Cos, O., Ragazzi, P., Rodríguez-Sanz, 

J., Hidalgo-García, C., Canet-Vintró, M., Caballero-Martínez, I., 
Pacheco, L., & López-de-Celis, C. (2023). Foam Rolling vs. 
Proprioceptive Neuromuscular Facilitation Stretching in the 
Hamstring Flexibility of Amateur Athletes: Control Trials. 
International Journal of Environmental Research and Public Health, 
20(2), 1439. 

[2] Kuru, T., Yeldan, İ., & Dereli, E. E. (2021). Effects of two different 
stretching techniques on proprioception and range of motion in 
healthy individuals with hamstring tightness: A randomized 
controlled trial. Journal of Comparative Effectiveness Research, 
10(8), 623–634. https://doi.org/10.2217/cer-2021-0040 

[3] Takasaki, H., Okubo, Y., & Okuyama, S. (2020). The effect of 
proprioceptive neuromuscular facilitation on joint position sense: A 
systematic review. Journal of Sport Rehabilitation, 29(4), 488–497. 
https://doi.org/10.1123/jsr.2018-0498 

[4] Santos, I. S., Dibai-Filho, A. V., dos Santos, P. G., Arrais Júnior, J. D., 
de Oliveira, D. D., Rocha, D. S., & Fidelis-de-Paula-Gomes, C. A. 
(2024). Effects of foam roller on pain intensity in individuals with 
chronic and acute musculoskeletal pain: a systematic review of 
randomized trials. BMC Musculoskeletal Disorders, 25(1), 172. 
https://doi.org/10.1186/s12891-024-07276-6 

[5] Skinner, B., Moss, R., & Hammond, L. (2020). A systematic review 
and meta-analysis of the effects of foam rolling on range of motion, 
recovery and markers of athletic performance. Journal of Bodywork 
and Movement Therapies, 24(3), 105–122. 
https://doi.org/10.1016/j.jbmt.2020.01.007 


	Front Cover
	Organizing Committee
	Table of Content
	Content: Sports Science
	Content: Sports Science (Cont.)
	Content: Sports Management & Recreation
	Content: Sports Management & Recreation (Cont.)
	Chair Message
	Editorial Preface
	Extended Abstract: Sports Science
	Extended Abstract: Sports Management
	Final Page
	Back Cover



