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 Abstract: This study aimed to compare effleurage massage with and without ice application 
on pain and limb function in Delayed Onset Muscle Soreness (DOMS). The method used was 
a quasi-experimental design with two-group pre-posttest design, involving 15 subjects. Based 
on the results of the study, the majority of subjects who underwent effleurage mas-sage 
experienced highly significant changes (p-value > 0.01), both with and without ice treatment. 
Pain and limb function in the effleurage massage without ice group improved significantly 
from pretest scores of 4.6 ± 1.5 and 10.8 ± 1.7 to posttest scores of 2.7 ± 1.1 and 15.2 ± 1.1 (p = 
0.00 and 0.00 for pain and limb function, respectively). Improvement was also found in pain 
and limb function in the effleurage massage group with ice from pre-test scores of 5.0 ± 1.5 
and 11.5 ± 1.9 to posttest scores of 2.0 ± 0.7 and 17.1 ± 1.1 (p = 0.00 and 0.00 for pain and limb 
function). In addition, it was found that the improvement in pain and limb function in the 
effleurage massage with ice group was superior compared to the group that only performed 
effleurage massage (p = 0.040 and 0.001 for pain and limb function, respectively). Based on 
these results, it can be concluded that both ef-fleurage massage with and without ice can 
reduce pain and improve limb function in DOMS, but effleurage massage with ice is more 
effective in improving pain and limb func-tion in DOMS of the limbs. 
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1. Introduction  

 
Physical activity will gradually reduce a person's fitness, leading to fatigue or 

decreased mobility, thereby impacting their ability to meet the recommended guide-
lines [4], [5]. This level of fatigue will also increase the risk of injury, and the severity 
will escalate with repetitive physical activity. [6], [7], [8]. Adjusting the intensity of 
exercise to match the condition of sports enthusiasts is crucial, so they can enjoy their 

activities safely and effectively [9], [10], [11]. The presence of fatigue factors and heavy 
training loads, along with movements beyond one's initial capabilities, will typically 
result in complaints on the body commonly referred to as Delayed Onset Muscle Sore-
ness (DOMS) [14], [15]. DOMS is muscle pain and stiffness that develops 24-72 hours 
after exercise that involves muscles that are not used to physical activity or exercise 
[16], [17]. The mechanism of DOMS experienced by a person is caused by eccentric 
training [18]. Eccentric exercises are exercises that require muscle contractions that 
extend and shorten strongly. DOMS pain usually begins to develop in the first 12-24 
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hours and reaches its peak within 24-72 hours after exercise [19]. Areas of lower ex-
tremity muscles that often experience DOMS are the gastrocnemius muscle, anterior 
tibial muscle, hamstring muscle and quadriceps muscles [20].  

 DOMS is also often an unusual condition and exceeds limits that can cause in-
terference with limb performance [14], [23]. The long recovery period of 5 - 7 days 
makes it very difficult for sportsmen who can do physical activity and exercise [24]. 
For example, after going through heavy performance, especially in the lower extrem-
ities, will give interference to the hamstring muscles, so that in giving treatment to the 
hamstring muscles will experience heavier compression, both with and without the 
use of ice [25].  The increased load will affect the level of endurance of the hamstring 
muscles after the appearance of DOMS after training or matches, so it requires more 
specific emphasis on giving massage to the area that feels very painful [26]. This situ-
ation shows that handling the emergence of DOMS can be done after training so that 
the next training program or match can be done with the return of fitness and strength 
of the hamstring muscles. Some studies have combined several techniques to be able 
to provide treatment for DOMS such as warm up, stretching and massage, warm un-
derwater, water jet massage and ice massage [27], [28]. But some also only use one 
technique in dealing with DOMS, such as massage and stretching, massage and elec-
tric stimulation, pre exercise warm up with stretching and post exercise with massage 
[29], [30]. Pain and damage to the muscles can occur due to continuous or continuous 
exercise.  

One of the therapies that can be done to reduce pain in DOMS is by doing mas-
sage [31]. Masase therapy is one way for athletes to help speed up recovery after train-
ing or competition [32]. Various kinds of masase therapy offered include shiatsu, 
tsubo, acupuncture, sport masase, deep tissue masase, frirage and many others [33]. 
Each of the masase techniques above has different manipulation techniques, espe-
cially in masase frirage. There are four ways of manipuasi masase frirage, namely a 
combination of efflurage and friction techniques performed simultaneously using the 
thumb for massaging, traction, and repositioning which aims to reduce muscle ten-
sion and injury recovery [34]. Massage therapy has been widely used to alleviate 
DOMS-related pain and accelerate recovery. Among various massage techniques, ef-
fleurage a gentle stroking method—has shown promise in reducing muscle tension 
and improving circulation. The effleurage technique involves rubbing the skin with-
out moving the underlying muscles [35]. However, in this study, the effleurage tech-
nique will be performed using ten open fingers to perform the massage. The existence 
of massage effleurage techniques  is very important to provide treatment to DOMS. 
In addition, the emergence of assistance techniques in massage, namely by giving ice 
packs or without ice packs is expected to reduce pain by lowering blood flow tissue 
by causing vasoconstriction and reducing tissue metabolism [36]. This situation 
shows that ice will help in reducing pain and facilitate handling of DOMS. Then, with 
the reduction of pain, it is expected to improve the function of limb movement. 

Limb function is very crucial for young athletes, especially in football [37], [38], 
[39]. After doing the exercise, many individuals experience DOMS and fatigue, so 
they need immediate treatment in order to participate in the next training session [40], 
[41], [42]. In addition, there are some people who are absent from the next training 
session due to pain and still have muscle problems or injuries after doing the exercise 
[43]. This situation indicates that the subject has not received adequate post-exercise 
interference treatment, so that the student's attendance in practice sessions becomes 
inconsistent. Therefore, this study aims to investigate the effectiveness of the applica-
tion of effleurage massage in young athletes who regularly practice soccer by com-
paring the effect of effleurage massage using ice and without ice on pain and motion 
function in limbs experiencing DOMS. 
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2. Materials and methods 
Research Design 

This study employed a quantitative approach with a comparative pseudo-
experimental method using a within-subjects Two-Group Pretest-Posttest Design. 
The research design involved two treatment conditions applied to different limbs of 
the same subjects to control individual variability. One limb received effleurage 
massage without ice (effleurage-only group), and the other received effleurage mas-
sage combined with ice application (effleurage-with-ice group).The research process 
was carried out in four stages including, training treatment to achieve DOMS which 
was then continued with pretest, treatment, and posttest. To induce DOMS, subjects 
performed a standardized plyometric exercise protocol known to trigger muscle 
soreness, particularly in the lower extremities. The protocol consisted of 5 sets of 15 
squat jumps with 1-minute rest between sets. Each subject was instructed to perform 
the jumps with full effort and proper form, ensuring eccentric loading of the quad-
riceps and gluteal muscles. This protocol has been previously validated in similar 
studies to reliably induce DOMS within 24–48 hours post-exercise. For more details, 
you can see figure 1 below:  

 

 

 
 

Figure 1. Two Group Pretest-Posttest Design 
 
Subjects of study  

The study population comprised 25 male students enrolled in the Seyegan 
United Football School, aged 15–18 years. Based on an assumed effect size of 0.5, 
power of 80%, and a significance level of 0.05 (one-tailed test), a minimum of 15 sub-
jects was determined using G*Power software. The sampling technique used was 
purposive sampling, with inclusion criteria being: 1) Students enrolled in Seyegan 
United Soccer Club, 2) Gender: Male, 3) Age 15 – 18 years, 4) Active Training and 
experiencing DOMS. Exclusion criteria: 1) not being sick, 2) not being injured, 3) not 
having a history of heart disease.  
 
Treatment Procedure 

The massage treatment used the effleurage technique, a light to moderate 
pressure massage applied longitudinally along the muscle fibers. The massage was 
performed by a licensed physiotherapist who had received training to standardize 
both the rhythm and pressure of the strokes. Each session lasted 10 minutes per 
limb, with strokes performed at a consistent pace of 20 strokes per minute using a 
pressure of approximately 2–3 kg, measured using a palpation pressure guide in 
pre-study training. The ice application was administered using a commercial gel ice 
pack stored at approximately 5°C, wrapped in a thin towel to prevent frostbite. Ice 
was applied for 10 minutes immediately after the massage on the designated limb 
in the effleurage-with-ice group. The other limb, serving as the effleurage-only 
group, received the same massage protocol without the ice application. 

 
Research Instruments 

Tests and measurements including pain assessment are performed using the 
VAS pain scale (Visual Anale Scale). The instrument used in taking pain scales is the 
Visual Analogue Scale (VAS) with a range of numbers 0-100. The VAS used is appli-
cation-based on the device.  Before the measurements began, the study subjects 
were asked to sit comfortably and then the authors applied finger presses on the 
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muscles to be measured [44]. Furthermore, the study subjects were asked to deter-
mine pain by sliding up the red line button on the screen according to the perception 
of pain felt and ending by pressing the finish button to find out the pain level scale.  
The lower extremity functional scale (LEFS) is a valid measure of patient assessment 
results for lower extremity function measurements. It was first developed by 
Bleakley et al (2004) in a group of patients with various musculoskeletal conditions. 
The scale was originally developed in English and according to western culture. This 
instrument has a reliability of 0.75 and validity of 0.82.  
Table 1. Limb Motion Function Scale 

 
Analyzes Data  
 The normality test is used to test the normality of the distribution of the experi-
mental group and the control group. The normality test used is the Shapiro Wilk test. 
Test the difference in pairs using the Paired sample t-Test. Paired sample tests were 
carried out between pretest and posttest each treatment and between the difference 
in pretest and posttest data between the two treatment groups. 

 
3. Results 
Normality Test  

 The normality test in this study used the Shapiro Wilk test. It can be seen 
that all data are normally distributed (p-value > 0.05), as in table 2. On the results of 
this calculation, it can then be continued with parametric statistical calculations to 
determine the impact of treatment comparisons. 
Table 2. Test normality  

 
Differential Test 

 The calculation of the difference test in this study used paired t-test by 
comparing the function of motion using and without ice, pain with and without ice, 
and limb function and pain in both feet. The majority of treatments experienced very 
significant changes (p-value > 0.01), both using massase and ice treatment, as well as 
masase without ice, while pain between the two limbs decreased significantly (p-
value > 0.05). There is no treatment with masase that does not experience significant 

Activity 
Very 

Difficu
lt 

Difficulty 

Moder
ate 

Difficul
ty 

A little 
difficul

ty 

No 
Difficul

ty 

Walk between rooms for 20 
meters 

0 1 2 3 4 

Squat 0 1 2 3 4 
Go up and down 3 steps 0 1 2 3 4 

Jump 4 times 0 1 2 3 4 
Get up from sitting in a chair 0 1 2 3 4 

Difference between Post-test and Pre-test Sig. Information 

Function - Massage efleurage with ice 0,830 
Normal 

 
Function - Massage efleurage 0,052 

Pain - Massage efleurage with ice 0,122 
Pain - Massage efleurage 0,062 
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changes, so the treatment of masase after training or matches is considered capable 
of accelerating the recovery period.  

 
Table 3. Paired t-test  

Variabel Pretest Posttest 
Mean 

Different  
p-value Information 

Function - Massage 

efleurage with ice 
10.2 ± 1.5 15.8 ± 1.6 5.6 < 0.001 

Sig. 

 

Function - Massage 

efleurage 
9.9 ± 1.7 14.3 ± 1.9 4.4 < 0.001 

Pain - Massage 

efleurage with ice 
6.8 ± 1.2 3.9 ± 1.1 -2.9 < 0.001 

Pain - Massage 

efleurage 
6.5 ± 1.4 4.7 ± 1.3 -1.8 < 0.001 

Functions between the 

two limbs 
11.5 ± 2.1 12.7 ± 2.0 1.2 < 0.001 

Pain between the two 

limbs 
5.2 ± 1.5 4.2 ± 1.4 -1.0 0.040 

4. Discussion 
This study found that both effleurage massage with and without ice significantly 

reduced pain and improved limb function in athletes with DOMS. However, the com-
bination of effleurage and ice showed greater effectiveness. These results indicate 
that adding ice enhances the benefits of massage, supporting its use as a recovery 
strategy after intense physical activity. The acute effects of effleurage massage with 
ice and without ice on pain and functional movement in cases of DOMS in the limbs 
show a significant difference in limbs function between treatments. Specifically, there 
is a significant difference in pain levels between effleurage massage with ice and 
without ice. These results indicate that the pretest and posttest outcomes demonstrate 
better results with the use of effleurage massage with ice compared to without ice. 
This difference occurs because respondents are more stimulated by the addition of 
ice. The application of ice is able to reduce pain, making respondents more comfort-
able in movement [46], [47]. In contrast, the effleurage massage without ice still leaves 
the sensation of pressure on the limbs, resulting in more noticeable pain compared to 
massage with ice. The study results show that respondents experienced changes in 
function and pain scale after experiencing DOMS in the limbs. Treatment using two 
different methods for DOMS in the limbs yielded significant results. This indicates 
that both massage methods contributed effectively to reducing pain levels and im-
proving limb function. Improvement in function was also more pronounced in the 
treatment group (p=0.004). The final results showed that deep tissue massage could 
reduce DOMS pain and improve limb function more effectively than without deep 
tissue massage. These findings suggest that administering treatment or stimulation 
in cases of DOMS can better alleviate pain and improve functional movement com-
pared to using only standard effleurage massage.   

Conversely, for limbs treated with effleurage massage without ice, 80% of re-
spondents initially experienced moderate pain, 13.33% experienced severe pain, and 
6.67% experienced mild pain [51]. After the massage without ice, the proportion of 
respondents with moderate pain decreased to 60%, while those with mild pain in-
creased to 33.33% [52], [53]. This demonstrates that both methods effectively reduce 
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limb pain following DOMS. However, the comparison indicates that effleurage mas-
sage with ice provides better pain reduction results compared to without ice. How-
ever, the difference between the two methods indicates that effleurage massage with 
ice provides a better contribution compared to effleurage massage without ice. Pain 
and muscle damage resulting from continuous or repetitive exercise decrease after 
massage treatment. This consideration includes the recovery time from DOMS, 
which is an unusual condition that exceeds normal limits and can disrupt bodily 
function. Symptoms can emerge within 24 to 42 hours post-exercise and may dissi-
pate after 5 to 7 days. The long recovery period of 5 to 7 days poses significant chal-
lenges for athletes in resuming physical activities and training [54], [55]. The differ-
ence between the two methods demonstrates a better contribution of effleurage mas-
sage with ice compared to without ice. Different treatments will yield different results. 
The application of ice massage can induce changes in the skin, subcutaneous tissue, 
intramuscular tissue, and joint temperature [56], [57].  

The changes that occur in the limbs after effleurage massage with ice can signif-
icantly affect and stimulate the skin, subcutaneous tissue, intramuscular tissue, and 
joints. This indicates that using ice therapy is highly effective in helping to reduce 
pain in the limbs after DOMS. Besides providing significant contributions, ice ther-
apy can also provide comfort to subjects experiencing DOMS, allowing them to re-
sume training effectively. Therefore, the application of effleurage massage therapy 
becomes one of the ways for athletes to accelerate recovery after exercise or competi-
tion with minimal risk of side effects. 

This study has several limitations. First, the number of students in this study is 
relatively limited which may pose a risk of positive findings. positive findings. Sec-
ond, the participants of this study were male only. Additional studies should aim to 
address this. In addition, severe muscle soreness at the time of exercise has not been 
investigated in this study. Therefore, further studies should investigate changes in 
muscle activity using electromyography. 

5. Conclusions 
There is a significant reduction in pain and improvement in limb function both 

in effleurage massage with ice and in effleurage massage without ice. However, the 
reduction in pain and improvement in functional movement are more pronounced 
in effleurage massage with ice compared to effleurage massage without ice. Under-
standing the acute effects of effleurage massage with and without ice on pain in cases 
of DOMS in the limbs, this study's findings can contribute to the knowledge of alle-
viating pain and enhancing limb function after experiencing DOMS. 
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