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The clinical evaluation of electroacupuncture =

combined with mindfulness meditation
for overweight and obesity: study protocol
for a randomized sham-controlled clinical trial
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Abstract

Background Overweight and obesity have reached an epidemic level which impacts individual health and creates a
financial burden worldwide. Evidence has shown that electroacupuncture is effective for weight loss when combined
with lifestyle intervention, while mindfulness meditation can enhance the outcome of weight loss programs. This
study aims to evaluate the safety and the add-on effect of electroacupuncture and mindfulness meditation for weight
management in overweight and obesity.

Methods/design This is a sham-controlled, three-armed randomized clinical trial. A total of 165 participants with
BMI between 25 and 39.99 and aged between 18 and 60 who meet the inclusion and exclusion criteria will be ran-
domized into [1] electroacupuncture plus mindfulness meditation group, [2] sham electroacupuncture plus mind-
fulness meditation group, and [3] electroacupuncture only group. The total duration of this study will be 22 weeks,
which consists of a 2-week run-in period, a 12-week intervention period, and an 8-week follow-up period. Participants
will receive 12 weekly treatments during the intervention period. Primary outcomes will include body mass index,
waist and hip ratio, and body composition. Secondary outcomes will be measured by the Weight-Related Symptom
Measure, Obesity and Weight Loss Quality of Life, the Power of Food Scale, and the Chinese medicine differential diag-
nosis questionnaire. Outcomes will be assessed at the baseline, and endpoints of the 3rd, 6th, 9th, 12th, 14th, 16th,
and 20th week.

Discussion This clinical trial will investigate the add-on effect of two combined interventions for weight loss treat-
ment. The findings of this study may contribute to the development of a cost-effective and multidisciplinary weight
management approach.

Trial registration Australia and New Zealand Clinical Trials Registry (ANZCTR) ACTRN 126180009642 13. Registered on
07 June 2018.

Keywords Obesity, Overweight, Acupuncture, Electroacupuncture, Mindfulness meditation, Mindfulness
intervention, Evidence-based Chinese medicine

Background
Obesity and overweight are defined as the excessive
accumulation of fat in the body which impairs health [1].
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have a BMI equal to or above 25 are classified as over-
weight and obese if their BMI is equal to or above 30 [2].

The worldwide prevalence of overweight and obesity
has almost tripled since 1975 [1]. Research has shown
that overweight and obesity are linked to various chronic
conditions such as cardiovascular diseases, type II dia-
betes mellitus, hypertension, various types of cancers,
gynaecological issues and osteoarthritis [3, 4]. Due to
social stigmatization, overweight and obese individuals
often suffer from body dissatisfaction, anxiety, depres-
sion, lowered self-esteem, and disorders of eating behav-
iours [5, 6]. These impacts can often lead to increased
indirect costs to healthcare and government welfare
expenditure and indirect costs such as loss of work pro-
ductivity [7].

Current weight management includes pharmacother-
apy, dietary changes, physical exercise, bariatric surgery
and behavioural changes [8, 9]. The cause of overweight
and obesity is multifactored, including genetic, physi-
ological, behavioural, sociocultural and psychological
influences [10]. Therefore, the Australian clinical practice
guidelines for the management of obesity suggest multi-
component lifestyle intervention for weight management,
which includes diet changes, increased physical activities
and behaviour changes to adopt a healthy lifestyle. More-
over, it is recommended that psychological interventions
may improve weight management outcomes [11].

Dietary changes include a low-calorie diet which aims
to decrease energy intake to facilitate weight loss [9].
On the other hand, physical exercise increases energy
expenditure which can result in weight reduction [12].
However, decreased food intake can cause an increase in
hunger sensation and decreased satiety [13]. An increase
in the level of physical exercise also induces muscle pain
[14]. All these factors may contribute to psychologi-
cal distress and decrease the tendency to sustain these
changes.

Consumption of pharmacological anti-obesity treat-
ment may cause disturbing side effects such as fae-
cal incontinence and deficiency in fat-soluble vitamins
[15]. Bariatric surgeries can significantly decrease body
weight. However, it may lead to death or complications,
such as acid reflux, malnutrition, and bleeding [16, 17].

Acupuncture is considered a type of complementary
and alternative medicine [18]. The traditional manual
acupuncture treatment involves inserting fine needles
into specific acupuncture points on the human body to
treat various conditions [19]. Variants of acupuncture
have also been developed, such as Electroacupuncture
(EA), catgut-embedding and auricular acupuncture
[20]. A recent systematic review evaluated the weight
management outcome between variants of acupuncture.
However, no conclusion has been drawn [20]. EA is one
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of the variants of acupuncture, which involves connect-
ing two needling sites to an electro-stimulator to allow a
predefined intensity of current to pass through the body
in a constant pattern. Therefore it is a reproducible
stimulation that can be applied in different clinical set-
tings and has gained popularity to be used in research
studies [21, 22].

Some studies found that EA reduced more weight
than exercise [23, 24] and diet restriction [25]. Guo et al.
[26] suggested that EA in combination with diet restric-
tion may produce more weight loss than diet alone [11].
Three other studies have found that EA plus diet and exer-
cise may reduce BMI more than diet and exercise alone
[27-29]. Several studies also found that EA significantly
reduced weight and BMI in comparison to sham EA [25,
30, 31]. Moreover, Li et al. [32] suggested that acupunc-
ture combined with a diet therapy can be more effective
than diet therapy alone. Animal studies indicated that EA
can facilitate weight loss through modulating neurotrans-
mitters to suppress appetite [33], promote browning of
the white adipose tissue [34] and regulate gut flora [35].

Previous systematic reviews have investigated the effect
of acupuncture on improving weight loss in obese peo-
ple [32, 36-45]. Two systematic reviews suggested that
acupuncture can have a positive effect on waist circum-
ference (WC) and hip circumference (HC), reducing the
WC by 2.02cm (95%CI 0.21 to 3.83, p=0.03) and WC by
2.74cm (95%CI 1.21 to 4.27, p=0.0004) [44, 45]. Kim,
Trinh [24] reported that acupuncture combined with
exercise is more effective than e exercise alone in reduc-
ing BMI (Hedges' g = 1.104, 95%CI 0.531 to 1.678) [10].
Chen et al. [46] and our previous research suggested that
the mechanism of acupuncture for weight loss may be
due to reducing excessive appetite and increasing metab-
olism [17, 20]. A systematic review on RCT of acupunc-
ture for obesity suggested that acupuncture may lower
serum leptin levels in obese adults [47].

Even though there is increasing evidence supporting
the use of acupuncture for overweight and obesity [21],
the current Australian clinical guidelines for obesity do
not include acupuncture as a modality for treatment.
Therefore, further investigations are needed to provide
more evidence to assist clinical decisions.

Mindfulness meditation (MM) is a psychological
approach with increasing popularity for weight manage-
ment [48]. The term mindfulness is a concept that origi-
nated from Buddhist traditions. Mindfulness is defined as
the awareness of paying attention to the current moment
without judgment to the thought [49]. It has been fur-
ther defined that mindfulness also involves in sustaining
attention through self-regulation [50] and that the cur-
rent moment should be experienced with an acceptance
attitude [51].
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A recent systematic review suggested that MM can be
effective in improving eating behaviour such as emotional
eating and binge eating and can be used in conjunction
with other interventions for weight loss treatment [48].
Studies have found that better weight loss outcomes and
eating behaviours have been achieved by adding MM to a
standard behaviour weight loss program [48, 52].

There is evidence supporting that EA can enhance the
outcome of diet and exercise for weight loss [37, 38], and
MM can enhance the weight management outcome by
improving eating behaviour [48]. However, the combina-
tion of EA and MM has never been investigated.

This clinical trial aims to clinically evaluate the add-on
effect of MM to EA and vice versa for people with over-
weight or obesity.

Methods

Trial design

This is a sham-controlled, three-arm randomized superi-
ority clinical trial designed in accordance with the Guide-
line of National Statement on Ethical Conduct in Human
Research 2007 (Updated July 2018) [53]. This clinical trial
will be conducted in the Chinese Medicine Research Lab-
oratory at the Royal Melbourne Institute of Technology
(RMIT) University Bundoora West and Melbourne city
campus. The total duration of this trial will be 22 weeks,
which consists of a 2-week run-in period, a 12-week
intervention period, and an 8-week follow-up period.
Figure 1 shows the flow chart of the clinical trial proce-
dure. The Standard Protocol Items: Recommendations
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for Interventional Trials (SPIRIT) Checklist and figure
are provided in the Additional file 1 and Fig. 2, respec-
tively [54].

Registration and ethics approval

This study protocol has been developed in accordance
with the revised Standards for Reporting Interventions in
Clinical Trials of Acupuncture (STRICTA) [55] and the
Consolidated Standard of Reporting Trials (CONSORT)
guidelines [56]. The RMIT University Human Research
Ethics Committee (HERC) has approved this trial proto-
col with project number 21457. This trial has been reg-
istered with the Australian New Zealand Clinical Trial
Registry (ACTRN1261800064213).

Participants

Overweight and obese adult volunteers will be recruited
for this study. Participants will be screened according to
the following inclusion and exclusion criteria:

Inclusion criteria
Eligible participants must fulfil the following criteria:

— Being overweight or obese, with BMI between 25 and
39.99 inclusively;

— Adult aged between 18 and 60;

— Be available during the period of this clinical trial;
and

— Give written consent to participate in the study

| Participants recruitment |

| Eligibility assessment interview |

| 2-week run-in period |

| Randomization |

. !
Electroacupuncture + Sham electroacupuncture +
Mindfulness meditation mindfulness meditation E'ec"oaiﬁp:g?;"e Only
(n = 55) (n = 55)

| 12-week intervention

Outcome measures at every 3
weeks

| 8-week follow-up

Outcome measures at week 2nd,

4t 8thweek during the follow-up

| Data analyses

period

Fig. 1 Flow chart for clinical trial procedure
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Visit timely Interview Weekly treatment period Follow-up period
Study timely (Week) -2 1123 (4|56 |7 |89 10|11 |12 |14 16 20
Recruitment

Informed consent X

Eligibility assessment X

Baseline measurements X

Randomization X

Intervention

EA + MM

SEA + MM

EA Only

Assessments

Body Weight X X X X X X X X
BMI X X X X X X X X
WHR X X X X X X X X
Body Composition X X X
WRSM X X X X X X X X
OWL-QoL X X X X X X X X
Power of food scale X X X X X X X X
TCM DDx X

Legends: EA, electroacupuncture; MM, mindfulness meditation; SEA, sham electroacupuncture; BMI,
body mass index; WHR, waist hip ratio; WRSM, weight-related symptom measure; OWL-QoL, obesity

and weight loss quality of life; TCM DDx, traditional Chinese medicine differential diagnosis.

Fig. 2 The SPIRIT study schedule

Exclusion criteria
Participants will be excluded if they have one or more
of the following conditions:

— Serious chronic medical conditions, such as cardio-
vascular diseases, cancer, HIV, and epilepsy;

— Women who are pregnant or lactating;

— Drug-induced secondary obesity;

— Medical conditions which are known to link with
obesity, such as uncontrolled high blood pressure,
polycystic ovary syndrome, hypothyroidism, Cush-
ing syndrome, and Hashimoto’s disease;

— Mental conditions such as clinical depression, anxi-
ety, PTSD, and psychosis;

— Participants who are not willing to be treated by
acupuncture or to practice meditation;

— Difficulties with understanding and reading Eng-
lish;

— Taking blood-thinning medications;

— Auditory impairment who cannot listen to audio
records; and

— DParticipants who received treatment for obesity in
the past 3 months, including medical treatment or
participated in weight loss programs.

Sample size

The sample size was calculated based on a previous study
comparing the acupuncture group with the sham acu-
puncture for BMI [57]. After the treatment, the effect size
estimate was 0.56. The sample required to achieve 80 per
cent power at a significance level of 5% is 55 per group
(total m = 165).

Recruitment and screening

All prospective participants will receive a link to two
online Microsoft forms, which include the Participant
Information and Consent Form (PICF) (Additional
file 2) and The General Information and Screening
Questionnaires (GISQ). They will be asked to thor-
oughly read the PICF, and electronically submit the
GISQ if they are willing to participate in the trial. The
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research team will review all GISQ to screen for eligible
participants. A screening interview will be scheduled to
collect all baseline measurements, ensuring that all par-
ticipants comply with the selection criteria. Participants
who meet the inclusion criteria will be recruited for this
clinical trial. The investigators will be responsible for
obtaining written consent from the participants before
randomization.

Randomization

Participants will be randomly assigned into three
groups. An independent statistician will be respon-
sible for generating a randomization code by using a
computer program with a 1:1:1 allocation. The code
will be placed into individually sealed opaque enve-
lopes, which contain information about the allocated
treatment group. All participants will select their enve-
lope from the available envelopes and hand them over
to the researcher. The researcher will ensure that the
envelope will not be opened until the name of the allo-
cated participants is written on the envelope. Group
assignments will not be changed after the allocation
has been made.

Blinding

The acupuncturist and the researcher who is respon-
sible for playing pre-recorded mindfulness meditation
audio records will not be blinded. A research assistant
who is responsible for entering outcome measurements
is blinded to treatment allocation. The treatment allo-
cation will be blinded to an individual data manager,
who is responsible for manually entering information
to a securely stored database. To ensure allocation
concealment, any discussion between the treatment
provider and the participant is required to be kept
minimal.

N

Fig. 3 The acupuncture points for EA treatment
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Interventions

Electroacupuncture (EA)

The intervention consists of 12 weekly sessions, and
each session includes EA treatment with 30 mins nee-
dles stimulation. The acupuncture points are Zusanli
(ST36), Sanyinjiao (SP6), Tianshu (ST25), Zhongwan
(CV12), Fenglong (ST40), Guanyuan (CV4), Qihai (CV®6),
and Yinlingquan (SP9). The location of the acupunc-
ture points will follow the standard point location in the
Western Pacific region published by WHO [58]. Figure 3
below illustrates the location of the acupuncture points
for EA treatments.

Sterilized stainless-steel single-use disposable needles
(0.25 x 40mm; Seirin, Seirin Corporation, Japan) and
electro-stimulator (ES-160; ITO, ITO Company Ltd.,
Japan) will be in this trial. Skin sterilization will be per-
formed by applying 70% isopropyl alcohol swab to the
area. All acupuncture points will be needled perpendicu-
larly with a guide tube. Insertion depth will be approxi-
mately 25 mm, depending on the location of individual
points. Each point will be connected to the electro-stim-
ulator with fast and slow modes with frequency switch-
ing between 33 — 100 Hz at 48 mA peak intensity, and
the connections are shown in Table 1. All needles will be
removed after 30 min of electro-stimulation.

The acupuncturist who is providing acupuncture treat-
ment in this trial is a registered acupuncturist under

Table 1 Connection of needles to electro-stimulator

Anode (red) Cathode (black)
V12 ST 25 (left)

Ve ST 25 (right)

SP6 SP9

ST 36 ST40
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AHPRA (Australian Health Practitioner Regulation
Agency) as a qualified acupuncturist for more than 3
years of clinical experience.

Sham electroacupuncture (SEA)

The SEA also consists of 12 weekly sessions, and this is
penetrating acupuncture on non-acupuncture points (1
cm away from the acupuncture point and meridian). The
same type of acupuncture needles will be used for SEA
with the exact skin sterilization method. All acupuncture
points will be needled perpendicularly with a guide tube.
Insertion depth will be approximately 25 mm, depending
on the location of individual points. Each point will be
connected to a sham electro-stimulator (showing a con-
tinuous wave at a frequency of 30 Hz but without actual
stimulation). All needles will be removed after 30 min of
needle retention.

Mindfulness meditation

The mindfulness meditation (MM) intervention will
involve practising a 10-minute pre-recorded MM dur-
ing 12 weekly sessions. The MM was adapted from
Mindfulness-Based Eating Awareness Training (MB-
EAT) developed by Jean Kristeller [59]. It is a sit-
ting meditation to be practised in individual settings,
which requires participants to focus on their awareness
through breathing.

At the initial session, a copy of the pre-recorded MM
audio file will be sent to the ‘participants’ email for daily
self-practice. The participants will also receive a copy
of the MM information and instruction booklet, which
explains the procedure of practising mindfulness medita-
tion. Participants will need to practice daily at home for
10 min, following the instruction by listening to the play-
back of the MM audio file.

Email reminders will be sent to the participants for
appointments to improve adherence to intervention
protocols. A log book will be provided to record the fre-
quency and duration of each MM self-practice.

Table 2 Group description
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Group design

This is a three-arm clinical trial, which consists of
the EA plus MM group (EAM), SEA plus MM group
(SAM) and EA only group (EAO). Participants will
be asked to continue with their usual diet and exer-
cise, and refrain from participating in any weight loss
program or consuming any weight loss supplements/
medications, otherwise will be considered as a drop-
out during the study. The description of each group is
listed below (Table 2):

The add-on effect of MM to EA comparing the treat-
ment group (EAM) with the control group (SAM). On
the other hand, to assess the add-on effect of electroa-
cupuncture on mindfulness meditation, the treatment
group (EAM) will be compared with the control group
(EAO).

Participants will confirm their next appointment dur-
ing their visits, and a message will be sent to the partici-
pants to remind and confirm their weekly visits.

Outcome measurements

Primary outcome

Weight and body mass index (BMI)

The primary focus of the outcome measurements is on
the effectiveness of the interventions in reducing the
severity of overweight or obesity. It includes the change
in body weight in Kg and BMI. BMI is a commonly used
tool for assessing the risk of overweight and obesity
for individuals [1]. It is calculated using the following
equation:

Mass (K g)

BMI = 5
(Height (m))

Waist and hip ratio (WHR)
WHR is another commonly used tool to measure central
obesity, which will be calculated as:

Group

Description

Electroacupuncture + MM (EAM)

This group consists of a combination of EA and mindfulness meditation inter-

ventions. Participants will be given the abovementioned EA treatment. They will
then be prompted to follow the 10 min pre-recorded MM instruction.
They will be instructed to practice MM daily.

Sham electroacupuncture + MM (SAM)

This group consists of a combination of EA and mindfulness meditation inter-

ventions. Participants will be given the abovementioned sham EA treatment.
They will then be prompted to follow the 10 min pre-recorded MM instruction.
They will be instructed to practice MM daily.

Electroacupuncture only (EAO)

This group consists of the abovementioned electroacupuncture treatment only.

Abbreviations: MM Mindfulness meditation, EA Electro-acupuncture
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Waist circumference (cm)
WHR =

Hip circumference (cm)

Participants will be required to wear similar types of
clothing to avoid the influence of clothing on the meas-
ured weight and the circumferences.

Body composition
Body composition involves measuring the body fat per-
centage (Fat %) by using the Dual Energy X-ray Absorp-
tiometry (DXA) scan. DXA is a type of medical imaging
technology which uses low dose radiation for the whole-
body scan to provide the measurement of Fat %. The
scanning will be performed by qualified operators.

The measurements of body composition will be taken
from the baseline, the 12th and 20th-week visit.

Secondary outcomes

Weight-Related Symptom Measure (WRSM) and Obesity

and Weight Loss Quality of Life (OWL-QOL)

WRSM and OWL-QOL are two qualitative instruments
to evaluate the weight-related quality of life and symp-
toms. WRSM is a 20-item questionnaire that evalu-
ates the weight-related symptoms such as tiredness and
increased appetite. The responses will be recorded on a 0
to 6 points scale, where 0 indicates not at all and 6 indi-
cate a very great deal. The higher the total score indicates
more weight-related symptoms which affect the ‘partici-
pants’ well-being. The OWL-QOL is a 17-item question-
naire that measures ‘participants’ weight-related feelings.
Participants will respond to questions similar to ‘Because
of my weight, I try to wear clothes that hide my shape’ or
‘I feel ugly because of my weight. The responses will be
recorded on a 0—6-point scale, where 0 indicates not at
all and 6 indicate a very great deal. The higher the total
score indicates the quality of life is being affected by
obesity.

Power of Food Scale

Power of Food Scale (PSF) is a 15-item scale which meas-
ures psychological influence on food intake, particularly
in an environment where palatable food is highly abun-
dant. Participants will respond to questions like ‘T think
I enjoy food more than many other people or I cannot
help myself thinking about food’ The responses will be
recorded in a 1- to 5-point scale, where 1 indicates disa-
gree and 5 indicates strongly agree. The higher the total
score indicates a higher food intake due to psychological
influence.

Frequency of practising MM
The self-practice MM will also be recorded to assess
the correlation between the frequencies of practice with
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other measured outcomes. A log book will be given to
participants who are allocated to EAM and SAM groups.
Participants will have an option to submit a photo of
their log book via email or to hand in the hard copy.

Chinese medicine differential diagnosis questionnaire
The Chinese medicine differential diagnosis question-
naire will be used during the baseline measurement. The
questionnaire will differentiate participants’ symptoms
into 5 different patterns according to Chinese medicine
theory. The patterns will be used for data analysis on
whether EA for weight management is in favour of any
type of Chinese medicine differential pattern.

Except for body composition, the abovementioned out-
come measurements will be assessed at the endpoints of
3,6,9, 12, 14,16, and 20th week.

Adverse events

All adverse events will be documented, including
the description, severity, duration, and the required
treatment. All cases of serious adverse events will be
immediately reported to the chief investigator for appro-
priate action. All severe adverse events will be reported
to RMIT Human Research Ethics Committee (HREC),
and the RMIT HREC will make the final decision on the
termination of the trial.

Attendance and drop-out

Participants will be informed that they are free to with-
draw from the clinical trials at any time. The attendance
to the treatment will be recorded for participant adher-
ence. The reason for withdrawal will also be followed up
and documented. Participants are not obligated to pro-
vide a reason for withdrawal. However, if the reason is
related to adverse events, they will be follow-up until the
issue is completely resolved. Participants who undergo
bariatric surgery, consume weight loss medication, or
participate in another weight loss program during this
study will be considered drop-out.

Data management

The personal information and records of each participant
will be kept in an individual file and stored in a locked
cabinet. All electronic documents will be stored in an
RMIT University computer with password protection.
Access to all research data will only be permitted to an
authorized research team member.

All participants will receive a summary of study find-
ings and group information upon trial completion. All
personal identities will be removed before the publica-
tion of the trial findings.
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Statistical analysis

Statistical analysis will be performed using Statisti-
cal Package for Social Science (SPSS) at the Discipline
of Chinese Medicine, School of Health and Biomedical
Science, RMIT University, at the end of the trial. Given
the short duration of the trial, no interim analysis will be
conducted. Intention-to-treat (ITT) analysis will be used
for participants who are randomized and participated
for at least one treatment session. The Worst-Case Sce-
nario method will be employed to deal with the missing
data. Continuous variables will be summarised using the
mean, standard deviation, and 95% confidence intervals,
while quantitative variables will be presented using the
maximum and minimum values. Baseline data and clini-
cal characteristics will be used to compare the baseline
data between intervention groups. Analysis of covari-
ance (ANCOVA) will be performed on BMI and WHR
to determine the mean difference between groups at the
end of treatment and follow-up period. All comparisons
will be two-tailed, and p values < 0.05 will be considered
statistically significant.

Discussion

Overweight and obesity have reached an epidemic level
across the world over the past decades [1]. More effec-
tive weight management strategies are urgently needed
to reduce the prevalence and impacts on our society.
Due to the multifactorial cause of overweight and obe-
sity, interventions that only target one single factor may
not achieve a satisfying weight management outcome
[60-62].

Evidence has shown that acupuncture is effective
in weight management when it is being used alone or
combined with other weight loss interviews to enhance
weight loss outcomes [32, 38, 40]. EA is a variant of
acupuncture with a replicable mode of stimulation that
enables consistent stimulation throughout treatment ses-
sions [21]. Additionally, other evidence has suggested
that mindfulness meditation may be added to weight loss
programs to enhance the treatment results [52]. Further-
more, the clinical practice guidelines for the management
of overweight and obesity in adults, adolescents and chil-
dren in Australia suggest that psychological component
can be added to weight loss programs to increase the
likelihood of success [11]. To our best knowledge, this is
the first trial protocol evaluating the effect and safety of
EA combined with mindfulness meditation for weight
management.

The aim of this RCT is to evaluate the add-on effect of
EA and MM on weight loss. In terms of group design,
the add-on effect of EA will be evaluated by comparing
the EAM group and SAM group. The add-on effect of
MM will be assessed by comparing the EAM group and
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the EAO group. This design has put a limitation on this
trial in which we cannot blind the participants for the
EAO group who will not be participating in the MM
component. Participants in the EAM and SAM groups
will be blinded by sham electroacupuncture treatment.
The SA method was designed as penetrating insertion
to a non-acupuncture point, all acupuncturists will
receive training on needling to the predefined non-acu-
puncture points to ensure consistency of point location
for the SAM group. The wire of the electro-stimulator
will be modified to stop the current being flow to the
body; this ensures that the SAM group participants
receive no electro-stimulations at all. Participants will
be told that the intensity of stimulation is predefined,
and therefore they may or may not be able to feel for
the stimulation.

Participants in EAM and SAM groups are required
to practice MM daily and record their practice in a log
book. The pre-recorded MM instructions will increase
the flexibility for participants to practice MM at their
preferable time.

Both objective and subjective outcome measurements
will be evaluated in this trial. The current management
of overweight and obesity includes lifestyle changes,
pharmacotherapies and surgeries [63], and it is neces-
sary to isolate the effect of these approaches to impact
the study results. Therefore, participants will be asked
not to undergo bariatric surgery or consume weight loss
medications and continue their usual diet and physi-
cal activities. As a result, we can ensure that the change
in the treatment outcome was attributed to the effect of
the allocation study group. Although BMI is the major
tool for assessing weight status [1], body fat composition
will also be evaluated because it is necessary to investi-
gate whether the reduction in BMI is due to the loss of
body fat, muscle mass or bone density [64, 65]. Moreo-
ver, WHR is a commonly used tool for assessing abdomi-
nal obesity, linked closely to cardiovascular disease risk
[66]. The idea of addressing overweight and obesity is to
reduce the risk for other comorbidities like cardiovascu-
lar diseases [67]. Therefore, WHR will also be assessed
to evaluate the effect of this combined intervention on
abdominal obesity [68].

The WRSM, OWL-QoL, and Power of Food Scale
were used to assess the psychological impact on over-
weight and obesity [69, 70]. If the result of this RCT is
found positive, it will provide a novel cost-effect multi-
component weight management approach. It is antici-
pated that this approach may improve both physical
and psychological outcomes for overweight and obese
individuals.

Finally, this rigorously designed clinical trial pro-
tocol was developed by following the SPIRIT [54],
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CONSORT [56], and STRICTA [55] guidelines to mini-
mize the risk of bias and the quality assurance for the
combined intervention. If successful, this proposed
protocol may provide a safe and cost-effective multidis-
ciplinary approach for weight management.

Trial status

This is protocol version 2.0. The advertisement for the
recruitment commenced in May 2019 after the ethics
approval by the RMIT Human Research Ethics Com-
mittee (HREC). It is anticipated that the recruitment
will be completed by the end of June 2023. The recruit-
ment is currently in progress.

Abbreviations

ANCOVA  Analysis of covariance

BMI Body mass index

DXA Dual-energy X-ray absorptiometry

EA Electroacupuncture
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