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 Purpose of the study: This study aimed to analyze the comparison between 

massage and ice massage interventions in preventing pain caused by delayed 

onset muscle soreness (DOMS) in the hamstring muscles after lying leg curl 

exercise. The study also examined the effectiveness differences between both 

physiotherapy treatments in reducing post-exercise muscle pain. 

Methodology: This study used a quasi-experimental method with a pre-test and 

post-test two-group design. The sampling technique employed purposive 

sampling involving 20 students. Pain intensity was measured using the Visual 

Analog Scale (VAS). Data analysis utilized paired sample t-test and independent 

sample t-test to compare the effectiveness of massage and ice massage 

interventions.  

Main Findings: The findings showed that both massage and ice massage 

significantly reduced pain caused by delayed onset muscle soreness after lying 

leg curl exercise. Statistical analysis indicated significant effects in both 

intervention groups with p-values below 0.05. Furthermore, there was a 

significant difference between massage and ice massage interventions, where ice 

massage demonstrated a more effective reduction in hamstring muscle pain 

intensity. 

Novelty/Originality of this study: This study provides a comparative analysis 

between massage and ice massage specifically for preventing DOMS in 

hamstring muscles after lying leg curl exercise. The originality lies in the direct 

comparison of two physiotherapy interventions within exercise recovery 

management, contributing practical evidence for physiotherapists, sports 

practitioners, and rehabilitation programs in selecting effective post-exercise 

recovery methods. 
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1. INTRODUCTION 

Physical activity and exercise are essential components in maintaining body health and improving 

physical fitness. In sports and fitness activities, resistance training is widely used to increase muscle strength, 

endurance, and muscle mass [1]-[3]. One common resistance exercise is the lying leg curl, which specifically 

targets the hamstring muscles. This exercise is frequently applied in fitness programs, sports rehabilitation, and 

athletic performance training. However, high-intensity exercise and eccentric muscle contractions during training 

may cause microscopic muscle fiber damage, leading to post-exercise muscle pain known as Delayed Onset 

Muscle Soreness (DOMS). This condition generally appears 24–48 hours after exercise and is characterized by 
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muscle pain, stiffness, reduced flexibility, and limited movement that may interfere with daily activities and sports 

performance [4]. 

DOMS is one of the most common problems experienced after physical exercise, especially among 

individuals who are not accustomed to strenuous physical activity or eccentric training. This condition occurs due 

to muscle fiber damage and inflammatory responses following high-intensity exercise [5], [6]. Symptoms of 

DOMS can negatively affect subsequent training sessions because muscle pain decreases muscle contraction 

ability and physical performance. Furthermore, DOMS may increase the risk of injury if not properly managed. 

Therefore, effective interventions are needed to minimize pain caused by DOMS so that muscle recovery can occur 

more rapidly and individuals can return to physical activities optimally [7], [8]. 

In sports physiotherapy, various recovery methods are commonly used to reduce pain caused by DOMS, 

one of which is massage therapy. Massage is a soft tissue manipulation technique intended to improve blood 

circulation, reduce muscle tension, promote relaxation, and accelerate tissue recovery after exercise [9]. The 

application of massage after physical activity is believed to help reduce metabolic waste accumulation and increase 

oxygen supply to muscle tissues, thereby reducing muscle pain. In addition, massage also provides psychological 

relaxation effects that may increase comfort after intense physical exercise [10]. 

Another method frequently used in the management of DOMS is ice massage. Ice massage is a cold 

therapy technique using ice directly applied to specific body areas to provide analgesic and anti-inflammatory 

effects [11]-[13]. Cold therapy works by lowering tissue temperature, slowing nerve conduction, reducing muscle 

spasm, and minimizing inflammatory responses caused by muscle tissue damage after exercise. The use of ice 

massage is considered effective in reducing pain sensation and swelling following physical activity. In sports 

physiotherapy practice, ice massage is often applied as a rapid recovery method, particularly for athletes and 

individuals undergoing high-intensity training [14]. 

Although massage and ice massage are both commonly used to reduce pain caused by DOMS, the 

effectiveness of these two methods remains debated in previous studies. Some studies reported that massage is 

more effective because it improves blood circulation and accelerates muscle relaxation, whereas other studies 

found that ice massage is more effective in reducing inflammation and acute pain after exercise [15], [16]. These 

inconsistent findings indicate the need for further investigation regarding the effectiveness of both methods in 

preventing and reducing pain caused by DOMS, particularly in the hamstring muscles following lying leg curl 

exercise. 

In the context of sports physiotherapy, selecting an appropriate recovery method is essential to support 

physical performance and prevent post-exercise muscle dysfunction. Research comparing massage and ice 

massage is relevant because both interventions are practical, relatively inexpensive, and widely used in clinical 

and sports settings [17]. Furthermore, the findings of this study are expected to provide scientific recommendations 

regarding the most effective method for reducing pain caused by DOMS, which may serve as a reference in 

rehabilitation programs and post-exercise recovery management. 

Several previous studies have examined the effects of massage and ice massage on reducing muscle pain 

after exercise. The first study  [18] reported that massage effectively improved muscle relaxation and accelerated 

recovery after strenuous physical activity; however, the study focused only on flexibility improvement without 

comparing massage to other therapeutic methods. The second study [19] found that ice massage reduced 

inflammation and muscle pain after eccentric exercise, but the research was limited to athletes, making the findings 

less generalizable to university students or non-athlete populations. The third study [20] discussed cold therapy 

and massage separately in DOMS management but did not directly compare both methods following lying leg curl 

exercises involving the hamstring muscles. Based on these studies, there remains a research gap concerning the 

lack of comparative studies directly evaluating the effectiveness of massage and ice massage on DOMS-related 

pain in the hamstring muscles after resistance training exercises. 

The novelty of this study lies in the comparative analysis between massage and ice massage in preventing 

pain caused by DOMS in the hamstring muscles after lying leg curl exercise. This study not only investigates the 

effects of each intervention but also directly compares the effectiveness of both methods using the Visual Analog 

Scale (VAS) as a pain measurement instrument. Furthermore, this research applies a quasi-experimental approach 

involving university students, thereby providing practical insights into physiotherapy interventions in fitness 

training and sports rehabilitation contexts [21], [22]. 

The findings of this study are expected to contribute to the development of sports physiotherapy 

knowledge, particularly in selecting effective muscle recovery methods after physical exercise. Practically, this 

research may serve as a reference for physiotherapists, sports coaches, athletes, and the general public in 

determining appropriate methods for reducing pain caused by DOMS. In addition, the study may support the 

development of more effective, efficient, and evidence-based rehabilitation and recovery programs to improve 

muscle recovery quality and physical performance after exercise [23]. 

This study is important because DOMS is a common condition experienced after physical exercise and 

may interfere with sports performance and daily activities. If not properly managed, DOMS can reduce physical 

capability, impair muscle function, and increase injury risk. Meanwhile, massage and ice massage are simple 



Mult. Jou. Tour. Hosp. Phys. Ed ISSN: 3062-9551  

Comparison of Massage and Ice Massage on Delayed Onset Muscle Soreness in … (Amiruddin Dwi Atmaja) 

251 

therapeutic methods widely applied in sports physiotherapy practice, yet their comparative effectiveness still 

requires stronger scientific evidence. Therefore, this research is necessary to provide empirical evidence regarding 

the most effective method for reducing pain caused by DOMS and to support the development of evidence-based 

physiotherapy and sports recovery services.. 

 

 

2. RESEARCH METHOD 

 

2.1. Research Design 

This study employed a quasi-experimental research method using a pre-test and post-test two-group 

design [24]. The research aimed to compare the effectiveness of massage and ice massage interventions in 

preventing pain caused by Delayed Onset Muscle Soreness (DOMS) in the hamstring muscles after lying leg curl 

exercise. In this design, respondents were divided into two intervention groups, namely the massage group and the 

ice massage group. Pain intensity measurements were conducted before and after treatment using the Visual 

Analog Scale (VAS). This design was selected because it allows researchers to determine the effectiveness of each 

intervention and compare the differences between the two treatment methods scientifically and systematically. 

The quasi-experimental approach was considered appropriate because the study involved direct 

intervention on subjects under controlled conditions without full randomization. The research procedure included 

administering lying leg curl exercises to induce DOMS symptoms, followed by treatment interventions according 

to the assigned group. The pre-test and post-test measurements enabled the researcher to identify changes in pain 

intensity after the interventions and evaluate the comparative effects of massage and ice massage in reducing 

muscle soreness after exercise [25]. 

Table 1. Research Design 

Group Pre-Test Intervention Post-Test 

Group A VAS Measurement Massage VAS Measurement 

Group B VAS Measurement Ice Massage VAS Measurement 

 

2.2. Subject and Sample  

The subjects of this study were university students who met the inclusion criteria established by the 

researcher. The sampling technique used was purposive sampling to ensure that participants possessed 

characteristics relevant to the study objectives. A total of 20 students participated in the research and were equally 

divided into two groups consisting of 10 participants in the massage group and 10 participants in the ice massage 

group. 

The inclusion criteria included healthy students aged between 18–25 years, individuals without a history 

of lower extremity musculoskeletal disorders, and participants willing to engage in the entire research procedure. 

Exclusion criteria included subjects with acute injuries, cardiovascular disorders, hypersensitivity to cold therapy, 

or conditions that could interfere with the intervention process. The use of purposive sampling was intended to 

obtain homogeneous participants and minimize confounding variables that might affect the study outcomes [26]. 

 

           Table 2. Characteristics of Research Subjects 

Variable Category Percentage (%) 

Gender Male 60 

Gender Female 40 

Age 18–21 Years 55 

Age 22–25 Years 45 

Physical Activity Level Moderate 65 

Physical Activity Level High 35 

 

2.3. Data Sources and Data Collection Technique 

The data used in this study consisted of primary data obtained directly from research participants through 

pain intensity measurements before and after intervention [27]. Data collection was conducted during the 

implementation of lying leg curl exercises and intervention sessions. The participants first performed lying leg 

curl exercises to stimulate muscle fatigue and induce DOMS symptoms in the hamstring muscles. Following 

exercise, participants received either massage or ice massage intervention according to their respective groups. 

Pain intensity data were collected using the Visual Analog Scale (VAS) [28], which is widely used in 

physiotherapy and rehabilitation studies to measure subjective pain levels. Measurements were conducted during 

the pre-test before intervention and during the post-test after treatment administration. The collected data were 

then recorded systematically for further statistical analysis. Documentation and observation techniques were also 

used to ensure that the intervention procedures were conducted consistently across all participants. 
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2.4. Research Instrument 

The primary instrument used in this study was the Visual Analog Scale (VAS), a standardized pain 

assessment tool commonly utilized in physiotherapy research. The VAS consists of a 10 cm horizontal line 

representing pain intensity ranging from “no pain” to “worst imaginable pain.” Participants were instructed to 

mark the point corresponding to the intensity of pain experienced after exercise and intervention. 

The VAS instrument was selected because it possesses high validity and reliability for measuring 

subjective pain intensity in musculoskeletal studies. In addition, the instrument is simple, practical, and sensitive 

to changes in pain levels after therapeutic interventions. Supporting instruments used in this study included 

exercise equipment for lying leg curl, ice media for ice massage intervention, massage oil, observation sheets, and 

participant documentation forms [29]. 

Table 3. Research Instruments 

Instrument Function 

Visual Analog Scale (VAS) Measuring pain intensity 

Lying Leg Curl Equipment Inducing DOMS in hamstring muscles 

Ice Media Ice massage intervention 

Massage Oil Massage intervention 

Observation Sheet Recording participant responses 

 

2.5. Data Analysis Technique 

The collected data were analyzed using statistical analysis techniques to determine the effectiveness of 

massage and ice massage interventions. Prior to hypothesis testing, normality testing was conducted using the 

Shapiro–Wilk test, while homogeneity testing utilized Levene’s Test to determine whether the data met parametric 

assumptions. 

The paired sample t-test was used to analyze differences between pre-test and post-test scores within each 

intervention group. Furthermore, the independent sample t-test was employed to compare differences between the 

massage group and the ice massage group. Statistical analysis was performed using SPSS software with a 

significance level of 0.05. The statistical testing procedures were intended to determine whether there were 

significant effects of each intervention and whether one intervention demonstrated superior effectiveness in 

reducing DOMS-related pain [30]. The statistical hypothesis used in this study can be formulated as follows: 

 

𝐻0 : µ1 =  µ2  …(1) 

 

The null hypothesis stated that there was no significant difference between massage and ice massage 

interventions in reducing DOMS pain intensity 

 

𝐻1 ∶  µ1 ≠  µ2   …(2) 

 

The alternative hypothesis stated that there was a significant difference between massage and ice massage 

interventions in reducing DOMS pain intensity. 

 

2.6. Research Procedure 

The research procedure was conducted systematically through several stages, including participant 

preparation, exercise administration, intervention implementation, and data analysis. Initially, participants were 

screened according to inclusion and exclusion criteria. Participants who met the criteria were divided into two 

groups. All participants then performed lying leg curl exercises to induce muscle fatigue and DOMS symptoms in 

the hamstring muscles. After exercise, Group A received massage intervention, while Group B received ice 

massage intervention. Pain intensity measurements using the VAS instrument were conducted before and after 

intervention. The obtained data were then analyzed statistically to determine the effectiveness differences between 

the two intervention methods. 

 

 

3. RESULTS AND DISCUSSION 

 

3.1. Results of Research 

The results of this study demonstrated that both massage and ice massage interventions effectively 

reduced pain caused by Delayed Onset Muscle Soreness (DOMS) after lying leg curl exercise. Pain intensity was 

measured using the Visual Analog Scale (VAS) before and after intervention. Based on descriptive statistical 

analysis, there was a decrease in pain intensity in both groups after treatment administration [31]. 

The massage group experienced a reduction in pain intensity due to improved blood circulation and 

muscle relaxation effects generated by soft tissue manipulation. Meanwhile, the ice massage group demonstrated 
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a greater decrease in pain intensity because cold therapy reduced inflammatory responses and slowed nerve 

conduction in the affected muscle tissues [32]. The findings indicate that both interventions provide therapeutic 

effects for reducing muscle soreness after exercise. 

The statistical analysis using paired sample t-test revealed significant reductions in pain intensity in both 

intervention groups with significance values below 0.05. Furthermore, the independent sample t-test indicated a 

significant difference between massage and ice massage interventions, suggesting that ice massage was more 

effective in reducing DOMS-related pain compared to massage therapy. 

The findings of this study indicate that massage intervention significantly reduced pain intensity caused 

by DOMS after lying leg curl exercise. Massage therapy improves blood circulation, accelerates metabolic waste 

removal, and promotes muscle relaxation, thereby reducing muscle tension and pain sensation. The mechanical 

stimulation produced during massage may also activate sensory receptors that inhibit pain transmission pathways, 

contributing to pain reduction after exercise [33]. These findings support the theory that massage therapy is 

beneficial in post-exercise recovery and muscle rehabilitation processes. 

In addition, the results showed that ice massage intervention produced a greater reduction in pain intensity 

compared to massage therapy. Ice massage provides analgesic and anti-inflammatory effects by decreasing tissue 

temperature and slowing nerve conduction velocity. Cold therapy also reduces edema formation and inflammatory 

responses associated with microscopic muscle damage after exercise [34], [35]. The greater effectiveness of ice 

massage observed in this study suggests that cold therapy is highly beneficial during the acute phase of DOMS, 

particularly immediately after high-intensity exercise involving eccentric muscle contractions. 

The findings of this research are consistent with previous studies reporting that cold therapy effectively 

reduces muscle soreness after exercise by minimizing inflammatory processes and pain perception. Similarly, 

massage therapy has been widely recognized as an effective intervention for improving muscle recovery and 

reducing post-exercise discomfort. However, this study specifically demonstrates that ice massage provides 

superior outcomes compared to massage in reducing pain intensity in hamstring muscles after lying leg curl 

exercise [36]. Therefore, physiotherapists and sports practitioners may consider ice massage as a preferred 

intervention for rapid recovery following intense physical training. 

Previous studies have investigated the effectiveness of massage and cold therapy separately in managing 

DOMS symptoms. The first study [37] emphasized massage benefits for improving muscle flexibility and 

relaxation but did not compare massage with other recovery interventions. The second study [38] focused on cold 

therapy effectiveness among athletes after eccentric exercise, although the intervention was not specifically applied 

to hamstring muscles after lying leg curl exercise. The third study [39] examined general physiotherapy recovery 

strategies for DOMS management without directly comparing massage and ice massage interventions. These 

previous findings indicate limited comparative evidence regarding the effectiveness of massage and ice massage 

in hamstring muscle recovery following resistance exercise. Therefore, this study fills the existing research gap by 

directly comparing both interventions within a controlled experimental framework. 

The novelty of this study lies in the direct comparison between massage and ice massage interventions in 

preventing and reducing DOMS-related pain specifically in hamstring muscles after lying leg curl exercise. Unlike 

previous studies that focused on single interventions, this research comparatively evaluates both methods using 

standardized pain measurements through the Visual Analog Scale (VAS) [40]. The study also contributes practical 

evidence regarding physiotherapy recovery methods applicable in sports rehabilitation and exercise recovery 

programs. 

The findings of this study provide important implications for sports physiotherapy practice and exercise 

recovery management. Physiotherapists, athletic trainers, and rehabilitation specialists may utilize ice massage as 

an effective intervention to reduce post-exercise muscle soreness rapidly. Additionally, the results may contribute 

to the development of evidence-based recovery protocols for athletes and individuals engaged in resistance training 

programs [41]. The study also supports broader applications of non-pharmacological pain management 

interventions in physiotherapy settings. 

This study has several limitations that should be considered in interpreting the findings. First, the sample 

size was relatively small, involving only 20 participants, which may limit the generalizability of the results. 

Second, the study focused solely on university students, meaning the findings may differ in athletes, elderly 

populations, or clinical patients. Third, the duration of intervention observation was limited to short-term pain 

assessment after exercise, without evaluating long-term recovery effects. Future studies are recommended to 

involve larger sample sizes, diverse participant characteristics, and longer observation periods to obtain more 

comprehensive findings regarding the effectiveness of massage and ice massage interventions for DOMS 

management. 
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4. CONCLUSION 

Based on the results of the study, both massage and ice massage interventions were proven effective in 

reducing pain caused by Delayed Onset Muscle Soreness (DOMS) in the hamstring muscles after lying leg curl 

exercise. Statistical analysis showed significant reductions in pain intensity in both treatment groups after 

intervention. Furthermore, there was a significant difference between the two interventions, where ice massage 

demonstrated greater effectiveness in reducing pain intensity compared to massage therapy. Therefore, ice 

massage can be considered a more effective physiotherapy intervention for accelerating muscle recovery and 

minimizing post-exercise pain caused by DOMS. 
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