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Abstract: Globalization has changed people's physical activity patterns, increasing the risk of 

musculoskeletal disorders, including nonspecific low back pain (LBP) that often occurs due to less 

ergonomic postures and sedentary lifestyles. LBP can lead to decreased functional activity and quality of 

life. Various therapeutic methods have been developed to treat this condition, one of which is a 

combination of massage therapy and Sun Salutation Yoga. This study aims to test the effectiveness of the 

combination of these therapies in reducing pain and increasing Range of Motion (ROM) in patients with 

nonspecific LBP. Using a pre-experimental design with One Group Pretest-Posttest Design, this study 

involved 33 participants at Kasihan II Health Center, Bantul, Yogyakarta, during November 2024 - January 

2025. Pain was measured using Visual Analogue Scale (VAS), while ROM was assessed using Modified 

Schober Test. The intervention consisted of 20 minutes of massage therapy and 20 minutes of Sun 

Salutation Yoga before the posttest measurement. The results showed a significant reduction in pain with p 

< 0.05, where the majority of participants experienced a reduction in acute pain by 55.71%. In addition, 

ROM increased by 19.35%, demonstrating the effectiveness of this combination of therapies in improving 

lumbar flexibility. Statistical analysis using MANOVA confirmed that this combination of therapies had a 

significant impact on pain reduction and ROM improvement. The conclusion of this study confirms that 

massage therapy and Sun Salutation Yoga can be an effective alternative nonpharmacological therapy for 

patients with nonspecific LBP. Practically, the results of this study can be adopted in physiotherapy and 

rehabilitation practices to reduce the incidence of LBP due to less ergonomic work postures. 
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INTRODUCTION 

Globalization has brought about significant changes in lifestyles and work patterns in various 

countries. These shifts impact physical activity patterns, which if reduced, can increase the risk of 

obesity, non-communicable diseases and musculoskeletal disorders. Physical activity acts as a 

protective factor against musculoskeletal disorders, but diverse work patterns also have the potential to 

cause fatigue and reduce body capacity (Pravalya, 2021). 

Low back pain (LBP) is one of the musculoskeletal disorders that often occurs due to repeated 

ergonomic errors. LBP is defined as localized pain between the costae border and the inferior gluteal 

fold that lasts for several days (Fujii et al., 2019). About 80% of the population has experienced LBP 

at least once in their lives (Simanjuntak et al., 2020). Causes include acute tension in the lumbar-sacral 

area, muscle and ligament weakness, arthritis, and narrowing of the spinal canal. 

In Indonesia, the incidence of LBP reaches 3.71% of the population (Kemenkes, 2021), with 

about 85% of cases classified as nonspecific low back pain-a disorder without obvious structural 

changes or inflammation (Kurniawan, 2021). This condition can progress to chronic low back pain, 

leading to decreased functional activity and spinal instability. 

Management of musculoskeletal pain includes pharmacological (anti-inflammatory drugs, 

opioids, steroids) and nonpharmacological (physical therapy, acupuncture, psychotherapy) therapies 

(El Geziry et al., 2018). One of the widely used nonpharmacological therapies is massage therapy, 

which functions to improve blood circulation, relieve muscle tension, and stimulate the release of 

endorphin hormones (Gasibat et al., 2017). 
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Posttest 

• Pain: Visual Analogue Scale (VAS) 

• ROM: Modified Schober Test (MST) 

Exclusion Criteria 

• Anatomical spinal abdomilities (e.g., 

fractures) 

• Pain due to other diseases (kidney, tumor, 

pancreatitns) 

• Open wounds in lower back 

• Active infection (flu, fever, etc) 

• Taking pain medication 

Conclusion 

Determine effectiveness of Massage Therapy + 

Sun Salutation Yoga on: 

• Pain reduction 

• ROM Improvement 

Intervension 

•Massage Therapy (20 minutes) 

• Sun Salutation Yoga (20 minutes) 

Data Analysis using SPSS 

• Descriptive statistic 

• Normality test: Shapiro-wilk 

• Homogenity test: Levenee test 

• Hipotesis: MANOVA 

Pretest 

• Pain: Viasual Analogue Scale (VAS) 

• ROM: Modified Schober Test (MST) 

Inclusion Criteria 

• Aged 20-60 year 

• Diagnosed nonspesifik low back 

pain (Nov 2024-Jan 2025) 

• Willing to participate and sign 

informed consent 

Informed Consent 

•Explanation of the study 

• Participant sign consent form 

Research Flow Chart 

Participant Recruitment 

 

Massage therapy has mechanical and physiological effects, helping to increase blood flow, stimulate 

the nervous system, and lower stress hormones (Syarifudin & Roepajadi, 2020). Commonly used 

techniques include effleurage, petrissage, tapotement, and friction (Priyambada, 2021). 

In addition, yoga has also been shown to be effective in reducing pain and increasing 

flexibility. Sun Salutation Yoga or Surya Namaskar is a series of 12 movements that involve 

stretching, jumping, and other body movements. The study by Arovah et al., (2022) showed that Surya 

Namaskar can reduce pain, increase flexibility, and improve quality of life for people with LBP. Yoga 

can also increase nervous system activity and reduce the expression of inflammatory mediators 

(Opplert & Babault, 2018). 

This study aims to examine the effect of a combination of massage therapy and Sun Salutation 

Yoga in reducing pain and increasing Range of Motion (ROM) in patients with nonspecific low back 

pain (LBP). 

METHODS 

This study used a pre-experimental design with the One Group Pretest-Posttest Design method 

to measure the effectiveness of a combination of massage therapy and Sun Salutation Yoga on pain 

and Range of Motion (ROM) in patients with nonspecific low back pain. The study was conducted at 

Puskesmas Kasihan II, Bantul, Yogyakarta, on November 1, 2024 - January 15, 2025. This location 

was chosen because it has a high prevalence of low back pain based on data from the Bantul Health 

Office. The stages of this research implementation are explained in the following flowchart 
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RESULTS AND DISCUSS 

Results 

This study involved 33 participants who experienced nonspecific low back pain, consisting of 

14 men and 19 women. Based on the results of the study, there were more female participants than 

male. This can be seen from the percentage of women at 58% of the total participants, while men at 

42% (see Figure 1). 

 
Figure 1. Probandus Research Based on Gender 

The age range of the study participants (probandus) was between 20 and 60 years, with an 

average age of 38 years. The age groups of the study participants are presented in Table 1. 

Table 1. Age Group of Study Probandus 
 

Age Range Number of probandus Percentage 

20-30 Years 12 Probandus 36 % 

31-40 Years 7 Probandus 21 % 

41-50 Years 6 Probandus 18 % 

51-60 Years 8 Probandus 24 % 
Total 33 Probandus 100% 

 

The age group data of the study participant in this study are also illustrated in the diagram below. 
 

Figure 2. Age diagram of the participants 

Based on interviews with study participants, several factors were found to increase the risk of 

nonspecific low back pain, especially in the productive age group who are actively working. These 

factors include a sedentary lifestyle, where individuals often sit for long periods of time, either while 

working at a computer or in other activities that require a static sitting position. In addition, incorrect 

sitting postures and poor work ergonomics also contribute to ischemia (reduced blood supply carrying 

oxygen and nutrients to body tissues), which in turn triggers inflammation. 

Patients with nonspecific low back pain were most commonly found in the student group, with a 

total of 9 people (27%). According to Koswara et al. (2024), the high prevalence of low back pain in 

students is caused by the habit of sitting too long with non-ergonomic postures, which can cause 

muscle tension and musculoskeletal disorders. 

The participants in this study had various occupations, including: teacher, housewife, self- 

employed, private-employed, builders, student, nurse, banker, and farmer. The data on the number of 

participants by occupation are presented in the table 2: 
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Table 2. Number and Occupation of Probandus 
 

Jobs Number of probandus Percentage 

Teacher 3 Probandus 9,09% 

Housewife 4 Probandus 12,12% 

Self-employed 5 Probandus 15,15% 

Student 9 Probandus 27,27% 

Builders 2 Probandus 6,06% 

Private Employee 3 Probandus 9,09% 

Nurse 3 Probandus 9,09% 

Banker 1 Probandus 3,03% 

Farmer 3 Probandus 9,09% 
Total 33 Probandus 100% 

 

The occupational data of the study participants are also presented in the bar chart below 
 

Figure 3. Occupation chart of the participants 

The highest duration or phase of injury experienced by the study probandus was the subacute 

phase (4-12 weeks) with 18 people (54%). Furthermore, the acute phase was found in 8 people (24%), 

while the chronic phase was the lowest, experienced by 7 people (21%). 

Table 3. Duration of Probandus Injury 
 

Duration of Injury Number of probandus Percentage 

< 4 Weeks (Acute) 8 Probandus 24% 

4 - 12 Weeks (Sub Acute) 18 Probandus 54% 

> 12 weeks (Chronic) 7 Probandus 21% 
Total 33 Probandus 100% 

 

Based on interviews with probandus, the majority of them only undergo massage therapy 

(massage) without combining it with yoga or exercise therapy. In addition, many probandus reported 

that their pain was recurrent, appearing and disappearing repeatedly. 

The research data show that the injuries experienced by the study participants had a variety of 

causes, including accidents caused by driving or slipping, physical activity factors, occupational 

factors, and sports-related factors. The data on the causes of injury are presented in the following 

table: 

Table 4. Causes of Probandus Injury 
 

Causes Number of probandus Percentage 

Accidens 3 Probandus 9,09% 

Physical Activity 14 Probandus 42,42% 

Work 9 Probandus 27,27% 

Sports 7 Probandus 21,21% 
Total 33 Probandus 100% 
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The data on the causes of nonspecific low back pain are also presented in the following diagram 
 

Figure 4. Injury cause diagram of the participants 

 

The results of measuring the pain scale before the intervention (pretest) showed that the 

majority of probandus experienced moderate pain as many as 23 people (69.70%). Meanwhile, severe 

pain was experienced by 7 people (21.21%), and mild pain only occurred in 3 people (9.09%). After 

the intervention (posttest), there was a significant decrease in the pain scale. A total of 32 people 

(96.97%) experienced mild pain, and only 1 person (3.03%) still experienced moderate pain. These 

results indicate that the therapy provided is effective in reducing pain in patients with nonspecific low 

back pain. 

Table 5. Classification of Pain Scale Measurements 
 

Indicator Pretest Percentage Posttest Percentage 

Mild 3 9,09% 32 96,97% 

Medium 23 69,70% 1 3,03% 
Severe 7 21,21% 0 0% 

 

Measurement of lumbar Range of Motion (ROM) in this study using the Modified Schober Test 

(MST). The measurement results showed a significant increase after the intervention. Before the 

intervention (pretest), the average lumbar ROM of the probandus was 18.09 cm. After the intervention 

(posttest), there was an increase with the average ROM reaching 21.5 cm. The difference or mean 

increase in ROM after the intervention was 3.5 cm. The following is a diagram of the ROM 

measurement results from the pretest and posttest of the study participants. 
 

 

Figure 5. Diagram of ROM Measurement Pretest-Posttest for Subjects 

 

The data normality test in this study was carried out using the Shapiro-Wilk test, with the 

criteria p> 0.05 for normally distributed data and p < 0.05 for data that were not normally distributed. 

Based on the normality test results, the pretest pain variable has a p value = 0.151 (p> 0.05), the 

posttest pain variable has a p value = 0.366 (p> 0.05), the pretest ROM variable has a p value = 0.236 
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(p> 0.05), and the posttest ROM variable has a p value = 0.107 (p> 0.05). All variables show normal 

distribution, so the analysis can proceed to the homogeneity test as the next requirement before 

hypothesis testing. 
 

 
Figure 6. Normality Test Results and Data Distribution 

Data homogeneity analysis was performed using Levene's Test to ensure the similarity of 

variance between groups. The criteria used are p> 0.05 indicating homogeneous data, while p < 0.05 

indicating inhomogeneous data. Based on the results of Levene's Test, the pain variable has a p value 

= 0.097 (p> 0.05), while the ROM variable has a p value = 0.765 (p> 0.05). This indicates that both 

variables are homogeneously distributed. With the fulfillment of the prerequisite tests of normality and 

homogeneity, the analysis can proceed with hypothesis testing using the MANOVA parametric 

statistical test. 

 

 
Figure 7. Homogeneity Test Results 

Parametric statistical analysis was performed using Multivariate Analysis of Variance 

(MANOVA). The criteria used were p < 0.05 indicating a significant difference, while p > 0.05 

indicating no significant difference. Based on the results of the MANOVA test, the pain variable has a 

p value = 0.000 (p < 0.05), which indicates that the combination of massage therapy and sun salutation 

yoga has a significant effect on reducing pain in patients with nonspecific low back pain. Meanwhile, 

the ROM variable also has a p value = 0.000 (p < 0.05), which indicates that the combination of these 

therapies has a significant effect on increasing Range of Motion (ROM). Thus, it can be concluded 

that there is an acute effect of the combination of massage therapy and sun salutation yoga on reducing 

pain and increasing ROM in patients with nonspecific low back pain. 
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Figure 8. MANOVA Test Results 

Discuss 

Based on the results of the study, the combination of massage therapy and sun salutation yoga 

has an acute effect on reducing pain in patients with nonspecific low back pain. The results showed a 

decrease in the average pain scale from 61.5152 at pretest to 27.2424 at posttest, with a deficiency of 

34.2728 after the intervention. 

Low back pain is often associated with pain nociceptors, which are sensory receptors that are 

sensitive to potentially harmful stimuli. When a pain stimulus hits a nociceptor, signals are sent 

through local blood vessels to mast cells, which then release histamine. This histamine can increase 

pain perception and worsen pain sensation. In this study, massage therapy was given with effleurage, 

friction, tapotement, and walken techniques. The intervention was performed once with moderate 

pressure, adjusted to the patient's pain level. The massage technique was applied to the musculus 

latissimus dorsi, musculus erector spinae, and musculus trapezius in a face-down position for 20 

minutes. 

According to (Döner & Taşcı, 2022), massage therapy is effective in reducing pain through 

mechanisms of improving blood circulation, reducing inflammation, reducing stress hormones, and 

increasing beta endorphins and serotonin. Sutami & Laksmi (2021) explain that massage therapy also 

improves circulation and reduces sympathetic nervous system activity, which helps reduce muscle 

tension and pain. 

Hasanah & Sumartiningsih (2023) found that massage manipulation can reduce muscle tension 

and increase blood flow, and stimulate the parasympathetic nervous system to reduce physiological 

stress. Çetinyol et al., (2025) also showed that masase therapy has a significant acute effect on pain 

reduction through the release of fascial adhesions and increased blood circulation in the low back area. 

Sun salutation yoga in this study contributed to increasing core stability, improving posture, and 

increasing lumbar ROM. Dos Santos et al., (2021) state that yoga movements can increase ROM and 

reduce pain through increased blood circulation and cortisol levels. 

Fatimah (2023) in her research shows that the sun salutation yoga movement helps improve 

blood circulation, provides a relaxing effect, reduces stress, and increases flexibility and muscle 

strength, which has an impact on reducing pain from the moderate pain category to minimal pain. 

In this study, the sun salutation yoga intervention was performed once after massage therapy, 

with 7 main asanas, namely pranamasana, hastauttasana, padahastana, ashwa sanchalasana, 

partavasana, astanga namaskara, and bhujangasana. Each asana is performed 2 times in 1 set, with 4 

sets in total, duration of 5 minutes per set, and moderate intensity, adjusted to the patient's condition. 
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The combination of massage therapy and sun salutation yoga has an acute effect on increasing 

Range of Motion (ROM) in patients with nonspecific low back pain. The difference in the average 

ROM value from the pretest of 18.0909 to 21.5909 in the posttest showed an increase of 3.5 cm after 

treatment. ROM is an important factor in individual mobility, especially for people with low back pain 

who experience limited flexibility. The combination of massage therapy and sun salutation yoga 

contributes to increasing ROM through the following mechanisms. 

Massage therapy works by applying mechanical pressure to muscle tissue through effleurage, 

friction, tapotement, and walken techniques, which helps reduce tissue adhesion due to injury. 

According to the mechanotransduction theory, pressure and stretching during massage converts 

mechanical stimuli into biochemical signals that stimulate tissue repair processes, reduce adhesions, 

and increase flexibility. 

Thampy et al., (2020) in the Journal of Bodywork and Movement Therapies support this theory 

by showing that mechanical pressure in massage therapy increases fibroblast activity, which improves 

tissue structure and reduces adhesions. Rahmatika & Sifaq (2024) also found that sport massage 

significantly improved low back flexibility in handball athletes with an average increase of 13.3%. 

Research by Çetinyol et al., (2025) in the journal “Acute effects of myofascial release technique 

on flexibility and pain: Outcome for chronic low back pain” showed that massage therapy can reduce 

fascial fibrosis and increase tissue elasticity, thereby improving blood circulation, tissue oxygenation, 

reducing muscle spasm, and increasing flexibility. In addition, a meta-analysis by Davis et al., (2020) 

in “Effect of sports massage on performance and recovery: a systematic review and meta-analysis” 

found that massage therapy can significantly improve flexibility with an average increase of 7%. 

Sun salutation yoga also plays a role in improving flexibility and muscle stability. Each asana in 

sun salutation yoga is designed to stretch and strengthen the muscles of the body, which contributes to 

the mobility of the back and hip joints. Mustaqim et al., (2024) state that yoga can increase the 

production of collagen protein, which plays a role in the recovery of muscle tissue and ligaments and 

improves joint function. 

Arovah et al. (2022) in the study “Sun salutation yoga in Patients with Subacute Low Back 

Pain: a Feasibility Study” evaluated the effect of sun salutation yoga on patients with subacute low 

back pain. The results show that this yoga can reduce pain, improve function, and improve the quality 

of life of patients. Based on the results of research and hypothesis testing using the MANOVA test, the 

combination of massage therapy and sun salutation yoga has a significance value of 0.000 (<0.05). 

This shows that this therapy has an effect on reducing pain and increasing Range of Motion (ROM) in 

patients with nonspecific low back pain, so H1 is accepted and H0 is rejected. Its effectiveness was 

recorded at 55.71% for pain deficiency and 19.35% for ROM improvement. 

The combination of massage therapy and yoga has been widely studied in research related to 

musculoskeletal disorders, showing optimal synergistic effects through biomechanical, physiological, 

biochemical, and physical mechanisms in injury rehabilitation. Joseph et al., (2018) in “Effects of 

Massage as a Combination Therapy with Lumbopelvic Stability Exercises as Compared to Standard 

Massage Therapy in Low Back Pain: a Randomized Cross-Over Study” found that the combination of 

massage therapy with lumbopelvic stability exercises was more effective in reducing pain than 

massage therapy alone. This combination also improved low back mobility function and muscle 

balance in the long term. 

Further support came from Coulter et al., (2018) in “Manipulation and mobilization for treating 

chronic low back pain: a systematic review and meta-analysis,” which showed that the combination of 

manipulation or massage therapy with mobilization or exercise tends to reduce pain and improve 

function in patients with chronic low back pain through biomechanical and physiological mechanisms. 

Recent research by Baharsyah (2024) in “The Effect of Massage Therapy and Stretching 

Therapy on Chronic Low Back Pain in Athletes” also found a significant reduction in pain levels after 
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the intervention, as well as improved low back motion function. The results of this study indicate that 

massage therapy is more dominant in reducing pain, while stretching exercises are more dominant in 

improving motion function. In line with the research of Utomo & Kushartanti (2019), the combination 

of masase and stretching therapy is more effective in overcoming chronic low back pain than masase 

therapy alone. Thus, the combination of massage therapy and yoga is proven to have high 

effectiveness in rehabilitation of nonspecific low back pain, especially in reducing pain and increasing 

ROM. 

The limitation in this study is the measurement of lumbar Range of Motion (ROM) which only 

includes lumbar flexion movements, so other aspects of lumbar movement are not measured 

thoroughly. In addition, this study did not conduct follow-up supervision of the subjects after the 

intervention, which could potentially affect the results of the study due to the possibility of 

uncontrolled external factors. 

CONCLUSION 

The combination method of massage therapy and sun salutation yoga is proven to have a 

significant effect on pain deficiency and Range of Motion (ROM) improvement in patients with 

nonspecific low back pain. Specifically, this combination of therapy is effective in reducing acute pain 

by 55.71% and increasing ROM by 19.35%. Thus, the combination of massage therapy and sun 

salutation yoga has an average effectiveness of 37.53% in reducing pain and increasing ROM acutely. 

In terms of research implications, theoretically, the results of this study indicate that the 

combination of massage therapy and sun salutation yoga is effective in reducing pain and increasing 

ROM in patients with acute nonspecific low back pain. This combination of therapies can be further 

developed to support treatment and rehabilitative therapy research with a non-pharmacological 

approach. Practically, this combination of therapies can be applied in the management of acute 

nonspecific low back pain, especially for traditional health workers in Indonesia, so that it can help 

reduce the morbidity rate due to this condition. 
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