
International Journal of Human Movement and Sports Sciences 14(3): 790-795, 2026 http://www.hrpub.org 

DOI: 10.13189/saj.2026.140323 

The Effect of Massage on Delayed-Onset Muscle 

Soreness (DOMS) in Athletes Undergoing  

High-Intensity Training 

Hilmainur Syampurma1, Wilda Welis2,*, Darni1, Erpita Yanti3, Rully Effendi4, Arif Selfa Selvani1 

1Department of Physical Education and Sport, Faculty of Sports Science, Universitas Negeri Padang, Indonesia 
2Department of Health & Recreation, Faculty of Sport Science, Universitas Negeri Padang, Indonesia 

3Department of Nursing, Faculty of Psychology and Nursing, Universitas Negeri Padang, Indonesia 
4Sport Science, STOK Bina Guna Medan, Indonesia 

Received January 6, 2026; Revised March 3, 2026; Accepted April 14, 2026 

Cite This Paper in the Following Citation Styles 

(a): [1] Hilmainur Syampurma, Wilda Welis, Darni, Erpita Yanti, Rully Effendi, Arif Selfa Selvani , " The Effect of 

Massage on Delayed-Onset Muscle Soreness (DOMS) in Athletes Undergoing High-Intensity Training," International 

Journal of Human Movement and Sports Sciences, Vol. 14, No. 3, pp. 790 - 795, 2026. DOI: 10.13189/saj.2026.140323. 

(b): Hilmainur Syampurma, Wilda Welis, Darni, Erpita Yanti, Rully Effendi, Arif Selfa Selvani (2026). The Effect of 

Massage on Delayed-Onset Muscle Soreness (DOMS) in Athletes Undergoing High-Intensity Training. International 

Journal of Human Movement and Sports Sciences, 14(3), 790 - 795. DOI: 10.13189/saj.2026.140323. 

Copyright©2026 by authors, all rights reserved. Authors agree that this article remains permanently open access under the 
terms of the Creative Commons Attribution License 4.0 International License 

Abstract  Delayed-onset muscle soreness, or DOMS, 

often happens in sports that require repeated and intense 

movements. It happens mainly because there is tiny 

damage to the muscle fibers and an inflammation process 

that makes the nerves more sensitive. Different ways have 

been tried to lessen its impact. However, they remain less 

effective. This study wants to find out how well massage 

works as a different way to help with DOMS after doing a 

lot of intense exercise. This study used a 

quasi-experimental approach with two groups, where both 

groups were tested before and after the treatment, to look 

at how massage manipulation (X1) compared to no 

massage (X2) affected DOMS pain (Y). It involved 26 

participants. The massage was done following the FITT 

guidelines, and the Visual Analog Scale (VAS) was used 

as a tool for the research. After gathering the data, it was 

examined using the Mann-Whitney Test through the IBM 

SPSS 26 software. With an average rating of 7.77 for the 

massage group and 19.23 for the control group, the results 

demonstrated significant differences (p <0.05). This result 

shows that, with an 11.46% difference, the intervention 

group's DOMS severity decreased more significantly than 

that of the control group. In comparison to the control 

group, this study found that massage intervention 

dramatically decreased the severity of DOMS following 

high-intensity exercise. Massage recipients showed 

greater functional mobility, less discomfort in their 

muscles, and a quicker recovery. These results show that 

massage is a useful post-exercise recovery technique for 

minimizing muscle injury and promoting physiological 

recuperation. The study thus endorses its use in clinical 

and sporting contexts. It is anticipated that coaches, 

players, and the general public will use the study's 

findings as a guide when applying the best recovery 

techniques following strenuous activity. 

Keywords  High Intensity Activity, DOMS, Massage 

1. Introduction

High-intensity physical activity often causes negative

physiological responses in the body, such as muscle pain 

[1], [2]. Intense daily activities often trigger excessive 

fatigue, which ultimately diminishes overall physical 

quality [3], [4]. While exercise might be useful for health 

and fitness, excessive physical activity poses a risk of 

injury [5]. One of the most common injuries is Delayed 

Onset Muscle Soreness (DOMS). DOMS usually occurs 24 

to 72 hours after strenuous or unusual exercise, especially 

in muscles that experience eccentric contractions [6]. This 
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condition is characterized by pain, muscle stiffness, 

decreased strength, and limited range of motion [7]. The 

mechanism of DOMS involves microscopic damage to 

muscle fibers that triggers an inflammatory response, an 

increase in proinflammatory cytokines, and an 

accumulation of hydrogen ions that cause a painful 

sensation [8]. 

Although temporary, DOMS can affect the quality of 

subsequent training and inhibit optimal muscle recovery 

[9]. The primary cause of DOMS is thought to be 

microscopic damage to muscle fibers from intense physical 

activity, which then triggers an inflammatory response and 

an increase in free radicals in muscle tissue [8]. This 

accumulation of free radicals worsens muscle cell damage 

and slows down the recovery process [10], [11]. Studies 

have shown that some strategies, particularly massage, can 

reduce the intensity of DOMS through neurophysiological 

and biochemical mechanisms [12]. However, its 

effectiveness still varies depending on the duration, 

technique, and pressure applied. 

Given the above problems, this research offers a solution 

to reduce DOMS intensity after high-intensity exercise 

through massage manipulation. Massage manipulation is a 

manual therapy technique widely used in sports to aid 

muscle recovery after exercise [13]. Massage can improve 

blood circulation, facilitate the excretion of metabolic 

waste such as lactic acid, and reduce muscle tension [14]. 

In addition, mechanical stimulation from massage is also 

believed to reduce pain perception through the activation 

of certain nerve receptors [15]. 

Furthermore, massage can modulate the inflammatory 

response and optimize lymphatic flow to reduce tissue 

swelling [16]. Previous research has shown that massage 

can reduce DOMS pain levels by up to 30% within 48 

hours after high-intensity exercise, while non-massage 

interventions (e.g., passive rest) have slower effects. 

Although some studies have investigated massage and 

non-massage interventions, they were often conducted 

separately. Few studies have directly compared the effects 

of massage and non-massage interventions in rigorously 

controlled experimental designs. 

To fill this gap, this study analyzes the effect of massage 

manipulation on DOMS pain after high-intensity activity. 

The study is important for exercise physiology, particularly 

in developing effective and safe muscle recovery strategies. 

Furthermore, the findings are expected to serve as a 

reference for coaches, athletes, and the public in 

implementing optimal recovery methods after intense 

training. 

2. Materials and Methods 

2.1. Study Design 

This study employed a quantitative design using a 

quasi-experimental method with a two-group 

pretest-posttest. The group allocation was non-randomized 

using a purposive or matching approach based on key 

characteristics (gender, physical activity level, and 

baseline DOMS score). This approach was used to 

minimize selection bias between the intervention and 

control groups. Baseline equivalence was evaluated by 

comparing demographic characteristics and baseline scores 

of the primary variable (pre-intervention VAS DOMS) 

between groups using appropriate statistical tests, so that 

differences in post-intervention outcomes could be more 

confidently attributed to the treatment. Additionally, 

limited blinding procedures were applied, given the nature 

of the massage intervention, with blinding of outcome 

assessors and data analysts to reduce measurement and 

interpretation bias, although participants and therapists 

could not be completely blinded. The study analyzed the 

effect of massage manipulation (X1) and no massage 

manipulation (X2) on DOMS pain (Y). 

2.2. Participant 

Participants in this study were selected using a purposive 

random sampling technique. Twenty-six subjects met the 

criteria since they had exercised regularly for at least three 

months, were not ill, and agreed to participate in the study. 

The participants were then divided into two groups: one 

group received massage manipulation, and the other group 

did not. 

2.3. Procedures and Instruments 

The massage interventions followed the FITT guidelines 

for sports massage therapy interventions. In this study, 

Frequency (F) was tailored to the training phase (2–3 

times/week during the intensive phase or 24-48 hours 

post-competition). Intensity (I) was determined by the 

pressure and depth of the massage, starting at light–

moderate and gradually increasing according to the 

athlete's tolerance and goals (relaxation vs. tissue recovery). 

Time (T) was set 10-30 minutes per session per muscle 

group, with shorter durations for sensitive areas or the 

acute phase. Type (T) included the primary techniques of 

effleurage (warming up and increasing circulation), 

petrissage (tissue mobilization and tension reduction), and 

friction (targeting adhesions and trigger points), which are 

selected based on clinical indications. These guidelines are 

summarized in Table 1. 

The massage was standardized to ensure safety, 

effectiveness, and replication. Thus, interventions should 

be performed by qualified therapists who have sports 

massage/rehabilitation certification, an understanding of 

anatomy and physiology, and the capability of screening 

for contraindications. In this study, body parts were 

prioritized based on activity-dominant muscle groups 

(hamstrings, quadriceps, gastrocnemius, lower back, and 

shoulders), with adjustments for sport. Standardization 

procedures included informed consent, initial assessment 
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(pain, ROM, DOMS), consistent technique sequences, 

documented pressure-duration parameters, and 

post-intervention evaluation to ensure consistent results 

and athlete safety.  

The training type consisted of a high-intensity protocol 

emphasizing eccentric contractions, such as a combination 

of high-intensity interval running, squat jumps, and lunges. 

This combination is effective in inducing DOMS. Then, 

training duration was standardized for all participants, with 

a total time of approximately 30–45 minutes per session, 

including warm-up and cool-down, to ensure an equivalent 

workload exposure. Finally, exercise load was controlled 

through relative intensity, specifically 80–90% of 

maximum heart rate or a functional load equivalent to 70–

85% of the individual's maximum capacity, adjusted to the 

participant's fitness level. 

Standardizing these three components ensures that the 

DOMS response is primarily caused by the same exercise 

characteristics. Therefore, the effects of the massage 

intervention can be interpreted with greater validity. 

Data were collected by measuring participants’ DOMS 

pain level using a Visual Analog Scale (VAS). This linear 

scale visually depicts the gradation of pain levels an athlete 

may experience. The VAS is a horizontal line with a score 

of 0–10. The participants assess the pain by marking the 

value on the scale that corresponds to their perceived pain 

intensity. Figure 1 shows this. 

The VAS score was determined by measuring the 

distance between the end of the line indicating no pain and 

the point indicated by the sample. The Visual Analogue 

Scale (VAS) classification is provided in Table 2. 

Pretest measurements were carried out before massage 

treatment was given 3 times a week using a validated 

exercise program. At the end of the intervention, 

participants were provided with posttest measurements. 

Table 1.  FITT Frequency Program 

No FITT Components Sport Massage 

1 Frequency Given three massage treatments within a week 

2 Intensity The pressure applied was moderate, adjusting to the muscles being affected. 

3 Time Massage treatment was given for 10 minutes. 

4 Type Treatment 

Figure 1.  Visual Analogue Scale (VAS) 

Table 2.  Classification of Visual Analogue Scale (VAS) 

No Vase Scale Interpretation 

1 0 cm No Pain 

2 ≥ 1 – 3 cm Mild Pain 

3 ≥ 4 – 6 cm Moderate Pain 

4 ≥ 7 – 10 cm Severe Pain 
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2.4. Statistical Analysis 

This study employed a non-parametric test, namely the 

Mann-Whitney test, and was facilitated by the IBM SPSS 

26 program. The Mann-Whitney test is a non-parametric 

statistical test for comparing two independent or unrelated 

sample groups. 

3. Results and Discussion

3.1. Variable Description 

The variable description aims to describe the main 

research variables: age, gender, weight, height, and body 

mass index. 

As shown in Table 3, the research sample consisted of 

26 people, 14 men and 12 women, with an average age of 

21 years, body weight 56.53 ± 7.5, height 157.18 ± 5.5, and 

body mass index 22.4 ± 27.5 

Table 3.  Descriptive Variables 

Variable Sample (N = 26) 

Sex, n 

Male 14 

Female 12 

Characteristics, entire sample and mean ± SD 

Age, y 21 

Height, m 157.18 ± 5.5 

Mass, kg 56.53 ± 7.5 

Body Mass Index 22.4 ± 19.0 

3.2. Data Description 

Table 4 describes the data in each research group. 

Table 4.  Visual Analogue Scale (VAS) Data Description 

Group N Minimum Maximum M±SD 

Control 13 4.7 8.3 6.1 ± 1.3 

Massage 13 2.4 5.8 3.9 ± 1.0 

Note: The 'Control' group is the group that was not given massage 
manipulation, and the 'Treatment' group is the group that was given 
massage manipulation. 

3.3. Hypothesis Testing 

After the variable description and data description were 

fulfilled, the hypothesis test continued using the 

Mann-Whitney Test facilitated by the IBM SPSS 26 

program. The Mann-Whitney Test uses rank and median 

values, and does not require the assumption of normality. 

As presented in Table 5, the significance value was less 

than 0.05 (p-value <0.05). Therefore, there is an influence 

and difference between the average of the massage and 

control groups, with a percentage decrease of 11.46% 

(Figure 2). The results of this study showed that the 

massage group experienced a significant reduction in 

delayed-onset muscle soreness (DOMS) compared to the 

control group. Techniques such as massage, stretching, and 

active recovery are examples of recovery tactics [17]. This 

finding indicates that massage intervention can have a 

physiological effect on muscle recovery [18], especially 

through increased blood circulation [19], reduction of 

muscle spasms [20], and acceleration of the excretion of 

residual exercise metabolites such as lactic acid [21]. The 

pain reduction in the massage group is associated with 

stimulation of mechanoreceptors and baroreceptors, which 

can activate the body's endogenous analgesic mechanisms. 

Massage also triggers the release of endorphins, which act 

as natural pain relievers, allowing individuals to return to 

their preferred sports activities [22]. This is in line with 

previous research, which reported that massage therapy 

reduces creatine kinase (CK) levels as an indicator of 

muscle damage [23]. The control group that did not receive 

a massage showed a more prolonged increase in DOMS, 

peaking 24 to 48 hours post-exercise. This is consistent 

with DOMS primary causes, which are triggered by 

microscopic damage to muscle fibers due to high-load 

eccentric contractions. The absence of recovery 

intervention leads to prolonged accumulation of 

metabolites and local inflammation. 

Table 5.  Mann-Whitney U Test Results for Delayed Onset Muscle 
Soreness (DOMS) Data 

Ranks Test Statistics 

Group N Mean 

Rank 

Mann-Whitney 

University 

10.000 

Score Control 13 19.23 Wilcoxon W 101.000 

Massage 13 7.77 Z -3.826 

r 0.75 

Total 26 Sig 0.001 

Note: - “Sig (p < 0.05)” and “r: is the effect size” 

Figure 2.  Difference in Mean Rank Group 

The difference in response between the two groups also 

suggests that massage contributes to increasing the 
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efficiency of the lymphatic system [24]. Increased 

lymphatic flow helps reduce interstitial edema and 

inflammatory mediators such as prostaglandins and 

cytokines, which are known to be the main causes of the 

painful sensation of DOMS [4], [25], [26]. These findings 

support the theory that active recovery is more effective 

than passive recovery. These align with previous studies 

that reveal post-exercise massage not only serves as a 

relaxing therapy but also has significant biomechanical 

effects on muscle structure and connective tissue. The mild 

compression and stretching effects provided during 

massage can increase muscle elasticity, thereby reducing 

the risk of tissue stiffness [24]. 

Another mechanism at play is the modulation of the 

autonomic nervous system. Massage has been shown to 

shift sympathetic nervous system activity toward the 

parasympathetic nervous system, thereby promoting 

relaxation and tissue repair [27]. These changes are 

associated with decreased heart rate, increased peripheral 

perfusion, and accelerated muscle cell regeneration.  

However, despite the benefits of massage, individual 

responses to massage can be influenced by biological 

characteristics such as age, fitness level, and training 

adaptations. Experienced athletes may experience milder 

DOMS due to muscle adaptation to eccentric contractions. 

Thus, the effects of massage may be different for untrained 

individuals. The use of subjective assessment scales such 

as the Visual Analogue Scale (VAS) remains the standard 

for measuring DOMS due to its practicality and clinical 

validity. However, a combination of subjective and 

objective methods, such as muscle elastography or 

electromyography (EMG), will strengthen the scientific 

evidence in future studies. 

Overall, the results of this study confirm that massage is 

an effective recovery strategy in reducing delayed-onset 

muscle soreness (DOMS) after high-intensity activity 

compared to passive recovery. The practical implications 

of these findings are the need to integrate massage therapy 

into the training programs of athletes and active individuals 

to accelerate recovery, improve post-exercise comfort, and 

maintain sustained physical performance. 

While the findings of this study demonstrate promising 

results regarding the effectiveness of massage in reducing 

DOMS intensity, several limitations should be considered, 

including methodological inconsistencies, limited 

intervention details, and the potential for overinterpretation 

of the results. Therefore, the findings should be interpreted 

cautiously and limited to the variables measured, with 

further research using more rigorous designs and more 

detailed methodological reporting to strengthen the 

validity of the conclusions. 

4. Conclusions 

Overall, the results of this study indicate that massage 

intervention significantly reduced the intensity of 

Delayed-Onset Muscle Soreness (DOMS) in athletes after 

high-intensity exercise, as measured using a Visual Analog 

Scale (VAS). Compared with the control group without 

massage, the group receiving massage showed 

significantly lower VAS scores, indicating a reduced 

perception of post-exercise muscle soreness. These 

findings confirm that massage is an effective and 

non-invasive recovery strategy for reducing muscle 

soreness caused by high-intensity exercise. However, this 

conclusion is limited to changes in subjective pain intensity 

as measured by the VAS, so further research is 

recommended to combine subjective and objective 

measurements to strengthen the evidence for the 

effectiveness of massage in post-exercise recovery. 
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