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ABSTRACT

The high number of chronic ankle injury cases leads to limited range of motion and suboptimal treatment of ankle
injuries. The purpose of this study was to determine the effects of circular massage and friction massage, as well as
the effects of Grade I and Grade II injuries and the interaction between the two, on improving the range of motion
in chronic ankle injuries. Using a 2x2 factorial design, the sample consisted of 24 patients with chronic ankle
injuries selected through purposive sampling. The participants were assessed before and after receiving treatment.
Data analysis was performed using a two-way ANOVA. The results showed that both circular massage and friction
massage increased the average range of motion. There was a significant effect of injury grade on the improvement
in plantarflexion range of motion (p = 0.017); the Grade II group experienced a greater improvement (3.67)
compared to the Grade I group (2.58). However, there was no significant effect of massage type or an interaction
effect between massage type and injury grade. In conclusion, circular massage and effriction are equally effective
in restoring range of motion in chronic ankle injuries, regardless of injury grade.
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INTRODUCTION

Physical activity is a bodily movement that requires energy produced by skeletal muscles
(Purbasari & Soesanto, 2022). Sports are a type of organized, sustained, and structured
physical activity involving repetitive body movements according to specific guidelines with the
aim of improving performance and physical fitness (Pertiwi et al., 2025). However, sports can
also cause injuries that may interfere with daily physical activities; injuries affect physical and
psychological abilities as well as daily routines, and can even result in permanent disability.
According to Becker, J. in (Graha, 2019), injuries impact daily activities and cause physical
impairment; they can result from improper movements or accidental impacts during sports
activities. A sports injury is a condition in which the body experiences tissue damage and
functional impairment due to physical impacts ranging from mild to severe. Sports injuries
rank as the second most common type of accident after domestic accidents (3.7%) and
workplace accidents (3.1%) (Nurrokhmah & Anggita, 2024). Musculoskeletal injuries which
occur in the ankles, wrists, neck, shoulders, arms, and lower back are often caused by overuse,
excessive strain, muscle weakness, lack of flexibility, and inadequate warm-up. One such
injury is an ankle injury (Widodo et al., 2024).

Ankle injuries are among the most common musculoskeletal injuries worldwide; a study in the
United States shows that more than 23,000 people both athletes and non-athletes require
medical treatment for ankle injuries every day (Simatupang et al., 2025). Ankle sprains are
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categorized into three grades: Grade I (minimal swelling and localized pain), Grade 11
(localized swelling and more widespread pain), and Grade 11l (significant swelling, pain,
bruising, and requiring treatment by a healthcare professional) (Sudaryanto et al., 2022). Most
people who experience an ankle sprain do not realize just how much pain they are in. Ankle
sprains are indeed common, but according to research, only 50% of people seek treatment.
Ankle instability which can lead to recurrent injuries and difficulty walking due to reduced
joint proprioception and muscle weakness poses a risk if not effectively treated over time
(Hasdianti & Rahman, 2022). Between 40% and 70% of people or athletes with chronic ankle
instability (CAI) are at a higher risk of recurrence than those without a history of ankle injuries
(Waritsu, 2022).

Ankle injuries inevitably cause pain during daily activities. According to the Association for the
Study of Pain, pain is an unpleasant emotional and sensory experience resulting from tissue injury,
thus reflecting the state of injury caused by damage (Nurhasanah et al., 2023). Not only
can ankle injuries cause pain, but they can also lead to a limited range of motion in the ankle
joint, which can result in discomfort and interfere with daily activities. This limitation in joint
range of motion is caused by pain, swelling, stiffness, and nerve damage. Massage can be used as a
therapeutic approach to help restore range of motion. Massage is a series of touch or rubbing
techniques, accompanied by a comprehensive examination and assessment of the patient’s
complaints, aimed at reducing discomfort and restoring movement and function of the
musculoskeletal system by normalizing muscle or tissue tone (Zerkle et al., 2022).
Theoretically, massage refers to the manipulation of soft tissues in the body. As an alternative
therapy, massage offers benefits for treating injuries, chronic conditions, fitness recovery, and
improving athletic performance. According to another definition, massage refers to more specific
manipulations of body tissues (Hanief et al., 2019). Massage is a common practice; through
massage, the process of muscle recovery can occur more quickly. Additionally, relaxing
the muscles helps restore them to their original condition (Setiawan et al., 2024). In
massage, therapists use specific techniques to treat amkle injuries. Some massage
techniques include effleurage (stroking), stroking, petrissage (kneading), shaking,
tapotement (tapping), and skin rolling (Hidayat et al., 2025).

Many patients with ankle injuries which are joints that support the body at the Bantul Sports
Injury & Fitness Therapy Center in Yogyakarta often experience limited range of motion;
therefore, the researchers were interested in studying Grade 1 and Grade 11 ankle injuries by
applying the Circulo massage and effriction massage programs to improve the range of motion
in chronic ankle injuries. Many patients with ankle injuries, which involve joints that support the
body, at the Bantul Sports Injury & Fitness Therapy Center in Yogyakarta experience limited range
of motion. Therefore, this study focused on patients with Grade I and Grade II chronic ankle
injuries and examined the application of Circulo massage and effriction massage to improve ankle
range of motion. The purpose of this study was to determine the effects of Circulo massage and
effriction massage, injury Grade I and Grade II, and the interaction between massage type and
injury grade on improving range of motion in patients with chronic ankle injuries.

METHOD

This study is a quantitative study using a 2x2 factorial design. It involves four groups, and each
subject is assigned to only one treatment group. Each subject received treatment only once to
prevent the sample from becoming bored and to minimize the likelihood of subjects
withdrawing from the study. This study will be conducted at the Sports Injury & Fitness
Therapy Center in Bantul, Yogyakarta. The independent variables are massage and injury
grade, while the dependent variable is range of motion. This study uses a sample of 24
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participants selected via purposive sampling, in which participants are chosen based on specific
criteria. The sample will be divided into 4 groups, each consisting of 6 participants. These
groups are: Circulo massage, Grade 1; Circulo massage, Grade 11; Effriction massage, Grade I,
and Effriction massage, Grade 11. Participants were selected based on the following criteria:
male, aged 20—40 years, patients at the Sports Injury & Fitness Therapy Center, chronic ankle
injury, injury occurring more than 3 weeks prior to the study, limited ankle joint movement,
Grade 1 and Grade 11 ankle injuries, and willingness to participate. The data collection
instrument uses a goniometer to measure the range of motion of the ankle joint (dorsiflexion,
plantarflexion, inversion, and eversion). Treatment is performed for 15 minutes using circular
massage and friction massage, and the participants’ range of motion was measured using a
goniometer both before and after treatment. The areas treated included the anterior region of
the lower leg, the posterior region of the lower leg, and the foot region. Data analysis involved
tests of normality, homogeneity, and statistical tests. The Shapiro-Wilk test was used to assess
normality; if the p-value was greater than 0.05 (p > 0.05), the data were considered normally
distributed. The Levene’s test was used to assess homogeneity; if the p-value was greater than
0.05 (p > 0.05), the data were considered homogeneous, and statistical analysis used a two-way
ANOVA; if the p-value is less than 0.05 (p < 0.05), a significant effect is present. The Mann-
Whitney U test was used to assess whether any data were non-normal.

RESULT

This study aimed to determine the effects of circular massage, friction massage, injury
grade 1, injury grade 11, and the interaction between the two on the improvement of range of
motion in chronic ankle injuries. All participants in this study were male, ranging in age
from 20 to 38 years with a mean age of 27 years; the largest group consisted of 11
respondents aged 25-29 years. The participants’ occupations included 10 private-sector
employees, 4 college students, 5 entrepreneurs, and 1 each in the following categories:
freelancer, private-sector worker, administrative staff, self-employed individual, and
laborer. The causes of injury included running (3 respondents), playing soccer (5
respondents), sprains while mountain climbing (4 respondents), badminton (2
respondents), sprains (6 respondents), and accidents, silat, falls, and wearing new shoes—
each with 1 respondent.

® Prestest ® Postest

45 ¢

W
o

1 26,5

DORSIFLEKSI PLANTARFLEKSI INVERSI EVERSI

Figure 1. Average data for Grade 1 masase circulo

The figures above represent the average results of the Grade 1 Masase Circulo test, showing
an increase of 1.7 in dorsiflexion, 2.4 in plantarflexion, 2.5 in inversion, and 2.3 in eversion.
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Figure 2. Average data for Grade 1l masase circulo
The above figures represent the average results of Grade 11 Masase Circulo treatment

2
showing an increase of 2.3 in dorsiflexion, 3.7 in plantarflexion, 3.3 in inversion, and 2.2 in
eversion.

B Prestest ® Postest

©

|| :'\

DORSIFLEKSI PLANTARFLEKSI INVERSI

42,5

15,7

10,9

EVERSI
Figure 3. Average data for Grade 1 effriction massage

The figures above represent the average results of the Grade 11 Circulo massage: dorsiflexion
increased by 2.1, plantarflexion by 2.8, inversion by 3, and eversion by 2.7.
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Figure 4. Average data for Grade 1l friction mass

The figures above represent the average results for Grade 11 circular massage: dorsiflexion
increased by 3, plantarflexion by 3.7, inversion by 3.5, and eversion by 3.1.

Through the Shapiro-Wilk test, for the variables “circular massage,” “effriction massage,”

Grade 1, and Grade 11, both normal and non-normal data were found. For plantarflexion and
eversion, all variables were normally distributed and will be analyzed using a fwo-way

ANOVA, whereas for dorsiflexion and inversion, some variables were non-normally distributed
and will be analyzed using the Mann-Whitney U test.

1436



Indonesian Journal of Global Health Research, Vol 8 No 5, October 2026

Based on the results of the two-way ANOVA, the “Grade” variable for the range of motion in
plantarflexion showed a significance value of 0.017 (p < 0.05). This indicates a significant
effect of injury grade on the increase in plantarflexion range of motion; therefore, HO is
rejected and H1 is accepted. Meanwhile, the massage variable yielded a significance value of
0.555 (p > 0.05), indicating no significant effect of massage on the increase in range of motion
in patients with ankle injuries; therefore, HO is accepted and H1 is rejected. The results of the
interaction test showed a significance value of 0.555. It can be concluded that there is no
significant interaction effect between massage and injury grade on the improvement in range
of motion for plantarflexion, as the significance value is greater than 0.05 (p > 0.05).

Based on the results of the two-way ANOVA, the “massage” variable for the range of motion
in eversion showed a significance value of 0.264. This indicates that there is no significant
effect of massage on the improvement in the range of motion in eversion because the
significance value is greater than 0.05 (p > 0.05); therefore, HO is accepted and H1 is rejected.
Meanwhile, the results of the test on the injury grade variable for the range of motion in
eversion showed a significance value of 0.777. This indicates that there is no significant effect
of injury grade on the improvement in the range of motion in eversion because the significance
value is greater than 0.05 (p > 0.05); therefore, HO is accepted and H1 is rejected. The results
of the interaction test showed a significance value of 0.572. It can be concluded that there is no
significant interaction effect between massage administration and injury grade on the

improvement in range of motion for the eversion movement, as the significance value is greater
than 0.05 (p > 0.05).

Based on the results of the Mann-Whitney test for the dorsiflexion massage variable, a
significance value of 0.135 was obtained. It can be concluded that there is no significant effect
of circular and effriction massage on the improvement in the range of motion for dorsiflexion
because the significance value is greater than 0.05 (p > 0.05). Based on the results of the
Mann-Whitney test for the dorsiflexion injury grade variable, a significance value of 0.082 was
obtained. It can be concluded that there is no significant effect between patients with Grade 1
and Grade 11 injuries on the improvement in the range of motion for dorsiflexion, as the
significance value is greater than 0.05 (p > 0.05). The results of the interaction test for the
dorsiflexion variable showed a significance value of 0.268 for Grade 1 patients receiving
circular and effriction massage and a value of 0.271 for Grade 11 patients receiving circular
and effriction massage. It can be concluded that there was no significant interaction effect
between the two massage methods and injury grade on the improvement in range of motion for
dorsiflexion, as the significance values were greater than 0.05 (p > 0.05).

Based on the results of the Mann-Whitney test for the inversion massage variable, the
significance value was found to be (0.785). It can be concluded that there is no significant
effect of circular massage and effriction on the improvement in the range of motion for
inversion, as the significance value is greater than 0.05 (p > 0.05). Based on the results of the
Mann-Whitney test for the inversion injury grade variable, the significance value was (0.238).
It can be concluded that there is no significant effect between patients with Grade I and Grade
II injuries on the improvement in the range of motion for dorsiflexion, as the significance value
is greater than 0.05 (p > 0.05). The results of the interaction test for the inversion variable
showed a significance value of (0.742) for Grade 1 patients receiving circular and effriction
massage and a value of (0.863) for Grade 11 patients receiving circular and effriction massage.
It can be concluded that there was no significant interaction effect between the two massage
methods and injury grade on the improvement in range of motion for inversion, as the
significance values were greater than 0.05 (p > 0.05).
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DISCUSSION

The Effect of Circular Massage on Improving Range of Motion in Chronic Ankle Injuries
Treatment with the circular massage method resulted in an increase in the mean values of the ankle
range of motion for dorsiflexion, plantarflexion, inversion, and eversion. However, the statistical
test results showed a significance value greater than 0.05 (p > 0.05), indicating that the
application of the Circulo massage method had no statistically significant effect on improving
the range of motion in patients with ankle injuries. Circulo massage focuses on lymphatic
circulation and blood circulation. The removal of metabolic waste helps alleviate fatigue, stiffness,
and muscle tension in the nerves [15]. The combination of friction, tapotement, and effleurage
techniques in Circulo massage works to improve local blood flow and trigger the release of
endorphins to relieve tissue stiffness. This mechanical process effectively helps reduce muscle
tension in the cruris and pedis regions, thereby functionally improving the patient’s range of
motion. These results are consistent with the findings in [16] and [17], which indicate that the
manipulative stimulation of Circulo massage can contribute to improved circulation and the
restoration of joint mobility. The functional improvement in range of motion occurs due to the
friction, tapotement, and effleurage techniques used in circulo massage, which work to
improve local blood flow and trigger the release of endorphins, resulting in a technical and
functional increase in joint range of motion, even though the improvement did not reach
statistical significance in comparative tests.

The Effect of Friction Massage on Improving Range of Motion in Chronic Ankle Injuries
Effriction massage increases the average range of motion in dorsiflexion, plantarflexion,
inversion, and eversion. However, statistical test results show that the significance value is
greater than 0.05 (p > 0.05), indicating that there is no statistically significant effect on the
range of motion in patients with ankle injuries. Effriction is a massage technique that uses
deeper and stronger pressure, combined with rubbing (friction) and stroking (effleurage)
movements, which can improve blood circulation, raise body temperature, accelerate tissue
recovery, relieve muscle fatigue, and accelerate lymphatic flow [18]. The study results indicate
that effriction is more effective at increasing local blood flow and reducing muscle tension.
These results support research showing that soft tissue massage manipulation contributes to an
increased range of motion in ankle injuries. The average increase in range of motion achieved
through effriction is greater than that of circular massage; this is due to the combination of
effleurage and friction, which focuses on breaking down soft tissue adhesions and increasing
local tissue temperature. This directed-pressure rubbing effectively breaks down tense muscle
and tendon fibers in the lower leg and foot regions, thereby restoring elasticity to the
connective tissue and expanding the range of motion of the ankle joint.

The Effect of Mild Injury Grade (I) on the Improvement of Range of Motion in Chronic
Ankle Injuries

Grade I patients experienced an average increase in range of motion; however, statistical analysis
indicated that injury grade significantly influenced plantarflexion (p = 0.017), while the results for
other movements, namely dorsiflexion (p = 0.082), inversion (p = 0.238), and eversion (p = 0.777),
showed no significant effect. This finding indicates that the response of ankle range of motion to
intervention may differ according to the direction of movement and the severity of the initial injury.
In Grade I injuries, the ligament injury is relatively mild, so the functional impairment may also be
less pronounced than in injuries with greater ligament involvement. The clinical condition of an
ankle sprain can include pain, swelling, limited ankle range of motion, and impaired function, with
the degree of impairment varying among patients. Therefore, patients with Grade I injuries may
have a relatively better initial range of motion and consequently a smaller potential for
improvement following intervention. Martin et al., (2021) emphasized that ankle range of motion,
particularly dorsiflexion, should be assessed in patients with ankle sprain because ROM impairment
can influence the clinical course and functional recovery. In addition, Cheng & Jaafar, (2020)
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reported that lateral ankle sprain was associated with changes in ankle range of motion, strength,
and postural balance.

The relatively small improvement in some ROM directions in Grade I patients may also be related
to the fact that their initial limitation was not severe. When the baseline ROM is already relatively
close to the functional range, the magnitude of improvement following intervention may be smaller
than in patients who initially have greater movement restriction. This is consistent with the findings
of (Maetzler et al., 2020), who reported that manual fascial manipulation could improve ankle
dorsiflexion following ankle trauma, while (Gogate et al., 2021) demonstrated that manual therapy
combined with exercise could improve ankle mobility and function in patients with Grade I and II
ankle sprains. Thus, the improvement observed after intervention may depend not only on the
intervention itself but also on the severity of the initial impairment.

The Effect of Moderate Injury Grade (II) on the Improvement of Range of Motion in
Chronic Ankle Injuries

The results of the two-way ANOVA test on plantarflexion showed a significant effect (p = 0.017),
with the average increase in range of motion for Grade II patients (3.67) being higher than that for
Grade I patients (2.58). However, the effects on dorsiflexion, inversion, and eversion were not
statistically significant. These findings indicate that the response of ankle range of motion to the
intervention may differ according to the severity of the injury and the direction of ankle movement.
Grade II ankle injuries generally involve greater ligament damage and may be accompanied by
greater pain, swelling, stiffness, and functional limitation than Grade I injuries. These conditions
can contribute to greater restriction of ankle movement at baseline. Manual therapy may help
improve ankle mobility by reducing movement restrictions and facilitating pain-free joint
movement. Martin et al., (2021) recommended manual therapy, including soft tissue and joint
mobilization, as part of ankle sprain management to reduce symptoms and improve pain-free ankle
and foot mobility. The guideline also reported evidence that manual therapy can provide short-term
improvements in ankle dorsiflexion range of motion in individuals with lateral ankle sprain.

The present finding is also supported by Gogate et al., (2021), who examined patients with acute
and subacute Grade I and II inversion ankle sprains and found that mobilization with movement
produced benefits in ankle mobility, pain, disability, and balance compared with the control
intervention. In another randomized clinical trial involving Grade II lateral ankle sprain, Maitland
mobilization and Mulligan mobilization with movement were both used to improve pain and ankle
range of motion (Norouzi et al., 2021). These findings suggest that manual therapy can contribute to
restoring ankle mobility when movement is restricted following an ankle sprain.

The greater mean improvement in plantarflexion among Grade II patients in the present study may
be related to their greater initial functional limitation. When a patient has greater restriction of
movement at baseline, there is a greater potential for measurable improvement following an
intervention. However, this interpretation should be considered in relation to the characteristics of
the participants and the specific movement assessed. The significant finding was observed only in
plantarflexion, whereas dorsiflexion, inversion, and eversion did not show significant effects.
Therefore, the results do not indicate that Grade II injury generally produces greater improvement
in all ankle movements.

Manual therapy has also been shown to produce short-term improvements in ankle mobility among
patients with ankle sprain and chronic ankle instability. A Norouzi et al., (2021) clinical practice
guideline recommended manual therapy procedures, including soft-tissue mobilization, joint
mobilization, and mobilization with movement, to improve pain-free ankle mobility and weight-
bearing dorsiflexion. Therefore, the greater improvement in plantarflexion observed in Grade II
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patients in this study may reflect the interaction between the greater initial movement limitation and
the response of the affected tissues to the intervention.

The Interaction Effect Between Massage and Injury Grade on the Improvement of
Range of Motion in Chronic Ankle Injuries

The results of the interaction test (Massage * Grade) for all movements showed
significance values greater than 0.05 (p > 0.05): plantarflexion (0.555), eversion (0.572),
dorsiflexion (Grade 1: 0.268 and Grade 11: 0.271), and inversion (Grade 1: 0.742 and Grade
II: 0.863). This means there was no significant interaction effect between massage type and
injury grade on the improvement in range of motion in patients with ankle injuries. The
total range of movement that a joint can perform, whether actively or passively, is called the
range of motion, which can be influenced by various factors, namely the joint structures
formed by the shape of the bones, the joint structures formed by the ligaments connecting
the bones, the muscles crossing the joint, injuries such as the presence of new tissue and
swelling, as well as age and gender. The effectiveness of both massage techniques is
independent and does not depend on the severity of the injury (Grade 1 or Grade II). These
results align with the principles of medical massage as outlined by Asman, (2022), where
manual manipulation aims to normalize the tone of musculoskeletal tissues to restore
movement, regardless of variations in the intervention groups administered. Both massage
techniques focus on relaxing soft tissues and improving blood circulation, thereby
promoting the recovery of range of motion in chronic ankle injuries. Although they share
the same objective, circular massage focuses more on fitness benefits, while friction
massage targets specific tense tissues and emphasizes deeper, more vigorous massage
techniques.

CONCLUSION

The application of the Circulo Masase treatment resulted in an average increase in
functional range of motion in all directions of ankle joint movement (dorsiflexion,
plantarflexion, inversion, and eversion). However, statistically, there was no significant
effect because the p-value was greater than 0.05 (p > 0.05). The p-values for dorsiflexion
(0.135), plantarflexion (0.555), inversion (0.785), and eversion (0.264). The application of
effriction massage was shown to increase the average range of motion in patients with
chronic ankle injuries. Although the statistical test results indicated no statistically
significant effect that is, the p-values were greater than 0.05 (p > 0.05). The significance
values for dorsiflexion (0.135), plantarflexion (0.555), inversion (0.785), and eversion
(0.264). The average increase in range of motion achieved with the effriction massage
treatment was greater than that achieved with the circular massage. Patients with Grade 1
ankle injuries experienced an average increase in range of motion after receiving
massage treatment. Because the initial level of limitation in Grade 1 injuries tends to be
mild and close to the normal range of motion, the difference in the increase in range of
motion obtained was not as great as that seen in patients with more severe tissue
damage.

There was a significant effect of injury grade on the increase in plantarflexion range of
motion (0.017< 0.05), with patients with Grade Il ankle injuries experiencing a higher
average increase in plantarflexion range of motion (3.67) compared to those with Grade 1
ankle injuries (2.58). This indicates that the release of muscle tension and spasm following
massage results in a more pronounced improvement in range of motion in cases of more
complex tissue stiffness. There was no significant interaction effect, as the p-values were
greater than 0.05 (p > 0.05), between the type of massage technique (circular massage and
friction massage) and the severity of the injury (Grade 1 and Grade II) on the increase in
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range of motion across all ankle movement directions (dorsiflexion, plantarflexion,
inversion, and eversion). The p-values for dorsiflexion (0.268 for Grade 1 and 0.271 for
Grade 1), plantarflexion (0.555), inversion (0.742 for Grade 1 and 0.863 for Grade 11), and
eversion (0.572).
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