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Abstract: This study aimed to evaluate the effect of acupuncture electro muscle stimulation on
body composition in overweight women. A study experimental with pre- and post-test
assessments was conducted on 30 overweight women aged 18-25 years with a body mass index
(BMI) of 25-30 kg/m?. Participants were allocated into two groups: group 1, which received
acupuncture electro muscle stimulation targeting the biceps, triceps, abdominals, hamstrings,
quadriceps, and gastrocnemius, and group 2, which performed the same physical exercise
without acupuncture electro muscle stimulation. The intervention was administered three
times per week for 15 minutes per session over 8 weeks. Intensity training consisted of weight
training performed at a moderate intensity of 60-70% of maximum capacity, performed in 4 sets,
with approximately 1 minute of recovery between sets. The exercises used were exercises to
train the biceps, triceps, chest, abdominals, and quadriceps muscles. Body fat percentage was
assessed using bioelectrical impedance analysis (BIA), while free fatty acid levels were
measured by enzyme-linked immunosorbent assay (ELISA). Data were analyzed using paired
t-tests. Test for differences in body fat in group 1 (p=0.022), group 2 (p=0.248). Test for
differences in BMI in group 1 (p=0.001), group 2 (p=0.137). Test for differences in free fatty acids
in group 1 (p=0.014), group 2 (p=0.126). Acupuncture electro muscle stimulation during exercise
significantly reduced body fat and BMI, and increased free fatty acid levels compared with
controls (p < 0.05). Acupuncture electro muscle stimulation combined with physical exercise
may serve as an effective alternative approach to improve body composition in overweight
women. However, diet, physical activity outside the intervention, and sleep patterns can
influence body composition and should be controlled for or recognized as major limitations.

Keywords: Acupuncture, electro muscle stimulation, body fat, free fatty acids, body mass index,
physiology exercise

1. Introduction

Electrical muscle stimulation (EMS) is a method of artificially activating muscles
through various forms of electrical current, delivered through electrodes to the target
muscle [1]. EMS is a feasible and effective rehabilitation approach for individuals with
impaired physical performance and low physical activity [1]. Electro-acupuncture
stimulation uses conductive panels that are attached to certain parts of the body with
electricity to stimulate the muscles [2]. Physical activity using electro muscle stimula-
tion can improve cardiopulmonary function, balance, muscle strength, muscle mass
and reduce body circumference [3].

Body composition is the percentage of body mass consisting of tissue, both fat and
non-fat [4]. Body composition measurements can evaluate a person’s health [5]. The
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composition of the human body consists of several components, including free tissue,
body water and bone mineral [6]. Components of body composition that are more fre-
quently measured include fat-free tissue and body fat tissue [7]. Body fat is more often
called lipids that are the sole energy provider in the body. Each gram of fat contains
two and a half times the energy produced by carbohydrates. Therefore, the energy
stored in the human body is 150 times greater that the energy produced by carbohy-
drates [8].

In the last few decades, overweight has become a problem that is often encoun-
tered in a country, even in the world of health it has often become a main topic [9]. One
of the main causes, according to WHO, is that overweight occurs due to an increase in
consumption, especially of those containing more fat, apart from that, physical activity
has decreased significantly both in the world of work, transportation, and an increase
in the urban population [10]. The WHO classification of overweight people if the BMI
calculation results are between 25kg/m2 — 30kg/m2 [11]. BMI is one way to find out the
category of someone who can be said to be overweight if they exceed the threshold
limit of the calculation provisions. BMI is calculated using the ratio of height in squares
and body weight in kilograms [12].

Being overweight can be a trigger for various complex problems in a person’s
body [13]. There are various problems that arise due to being overweight, including
hypertension, coronary heart disease and type 2 diabetes mellitus, apart from previous
research it was also stated that being overweight can cause problems with the cardio-
vascular system [14]. Apart from disorders of the body system, people who are over-
weight can also cause bullying from the people around them [15]. It is stated that teen-
agers and adults who are overweight or obese so that they appear to have different
body sizes physically can trigger bullying [16]. Furthermore, being overweight can
cause psychological disorders and can reduce the level of self-confidence [16].

This study aimed to analyze the effects of acupuncture electro muscle stimulation
on body composition in overweight women.

2. Materials and methods
2.1.1. Study Design

This type of research is quasi-experimental with a pre-test and post-test control
group design. This study used a double-blind randomized controlled trial design.
This design was chosen to test the effects of acupuncture electromuscular stimulation
on body composition in overweight women.

2.1.2. Subjects

The study population consisted of overweight women with a body mass index
(BMI) of 25-30 kg/m? and an age range of 18-25 years. A total of 30 participants were
selected using purposive sampling and subsequently assigned to two groups: Group 1
(n=15) and Group 2 (n=15). The inclusion criteria for this study were overweight
women who were not trained to exercise. The exclusion criteria were subjects under 18
years of age. Subjects received instructions on the study procedures and signed written
consent to participate.

2.1.3. Prosedur Blinding

To minimize bias, this study employed a double-blind system. Participants were
unaware of whether they were receiving acupuncture electromuscle stimulation or
not. The researchers administering the treatments were also unaware of which group
received the Acupuncture electromuscle stimulation intervention. Group coding was
performed by a research administrator who was not involved in the treatment admin-
istration or data collection.



Balneo and PRM Research Journal 2025, 16, 4 3 of 5

2.1.4. Research Procedures

Participants in Group 1 received electroacupuncture muscle stimulation during
physical exercise, applied to the biceps, triceps, abdominals, hamstrings, quadriceps,
and gastrocnemius muscles. Group 2 performed the same exercise protocol without
electroacupuncture muscle stimulation. The intervention was carried out for 8 weeks,
with three sessions per week. Intensity training consisted of weight training performed
at a moderate intensity of 60-70% of maximum capacity, performed in 4 sets, with ap-
proximately 1 minute of recovery between sets. The exercises used were exercises to
train the biceps, triceps, chest, abdominals, and quadriceps muscles.

Data collection included body mass index (BMI), body fat percentage, and free
fatty acids. BMI was calculated from height and weight measurements, while body fat
percentage was assessed using bioelectrical impedance analysis (BIA). Free fatty acids
were determined using the ELISA method in a certified laboratory. Blood samples
were collected by medical personnel at baseline (24 hours prior to the intervention) and
after the final exercise session (24 hours following the last intervention in week 8).

2.1.5. Statistical analysis

Statistical analysis in this study used the IBM SPSS version 26 application, descriptive
tests were carried out to obtain the mean, standard deviation, and standard error. Fur-
thermore, the normality test was carried out using the Shapiro-Wilk method, if the data
were normally distributed, the difference test was performed using a paired t-test. but
if the data were not normally distributed, the difference was performed using the Wil-
coxon signed-rank test.

3. Results

The results of data analysis for normality data of Group 1 and Group 2 using Shapiro-
Wilk are presented in Table 1.

Table 1. Normality test results of body composition variables in Group 1 (Exercise with
acupuncture electro muscle stimulation) and Group 2 (Exercise without acupuncture
electro muscle stimulation)

Data Group 1 Group 2
Pre-test body fat 0.289 0.127
Post-test body fat 0.343 0.176
Pre-test free fatty acids 0.752 0.684
Post-test free fatty acids 0.257 0.193
Pre-test body mass index 0.226 0.319
Values represent p-values from the normality test. As shown in Table 2, all variables were normally distrib-

uted (p > 0.05).

The results of the study showed that Group 1 was given physical exercise using
acupuncture electro muscle stimulation and Group 2 that was given physical exercise
without acupuncture electro muscle stimulation on body composition as presented in
Table 2.

Table 2. Body composition before and after intervention in Group 1 and Group 2

(Mean + SD)
Data Group 1 Group 2 Group 1 Group 2
(Pre-test) (Pre-test) (Post-test) (Post-test)
Body Fat (%) 49.17 +9.36 49.86 +9.36 41.33+7.86 45.61+5.18
Free Fatty Acids (umol/L) 645.44 +37.21 656.73 +41.35 784.82+57.18  693.27 +52.37
Body Mass Index (kg/m?) 27.93+3.18 27.77 +4.28 26.25 +2.69 26.89 +2.59

Values are presented as Mean + SD.
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The results of body composition data analysis in Group 1 and Group 2 using the
Paired t-test are presented in Table 3.

Table 3. Data analysis of body composition using the paired t-test

Datas Significant
Group 1 Group 2
Pre-test body fat — Post-test body fat *0.022 0.248
Pre-test free fatty acids — Post-test free fatty acids *0.001 0.137
Pre-test body mass index — Post-test body mass index *0.014 0.126

*There is a significant difference in the Paired test (p<0.05)

4. Discussion

This study aimed to evaluate the effects of acupuncture electromuscle stimulation
on body composition in overweight women. The findings showed significant changes
in body fat, free fatty acids, and body mass index (p<0.05) in group 1, which received
acupuncture electromuscle stimulation intervention. These findings suggest that acu-
puncture electromuscle stimulation can provide an additive effect to conventional
physical exercise by increasing fat loss and improving body mass index. Previous stud-
ies have also reported that electromuscle stimulation can increase muscle activation
and energy expenditure, thus contributing to greater fat mass reduction compared to
exercise alone [17].

In terms of free fatty acids, both groups showed an increase after the intervention,
indicating increased lipolysis. However, the increase was statistically significant only
in Group 1. This suggests that acupuncture electromuscle stimulation may further
stimulate the mobilization of free fatty acids during exercise. The increase in free fatty
acid levels after the intervention may reflect increased utilization of fat as an energy
substrate, which has previously been associated with improved metabolic outcomes
[18,19]. Interestingly, BMI showed a significant decrease only in group 1. Although
BMLI is a relatively crude measure compared to body composition analysis, these find-
ings support the idea that acupuncture electromuscle stimulation may contribute to
weight management by complementing the effects of exercise. Similar results have
been reported in studies showing that electromuscle stimulation increases muscle con-
traction and energy expenditure [20].

Overall, the findings of this study highlight the potential role of acupuncture elec-
tromuscle stimulation. The significant reductions in body fat and BMI, along with sig-
nificant increases in free fatty acids in the acupuncture electromuscle stimulation
group, provide evidence that this intervention may be more effective than exercise
alone. However, several limitations need to be considered. The relatively small sample
size and short intervention duration may limit the generalizability of the findings. Fur-
thermore, diet, physical activity outside the intervention, and sleep patterns can influ-
ence body composition and should be controlled for or recognized as major limitations.

Future studies should use larger sample sizes, longer follow-up periods, and more
comprehensive metabolic assessments to confirm these findings and explore the un-
derlying mechanisms. Furthermore, investigating the combination of acupuncture
electromuscle stimulation with various exercise modalities and intensities could pro-
vide valuable insights into optimizing body composition.

5. Conclusions

Physical training with stimulating using acupuncture electro muscle stimulation
can decrease body fat, body mass index, and increase free fatty acids. Therefore, acu-
puncture with electric muscle stimulation can be used as alternative method to main-
tain body composition. However, diet, physical activity outside the intervention, and
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sleep patterns can influence body composition and should be controlled for or recog-
nized as major limitations.
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