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ARTICLE INFO ABSTRACT

Keywords: Background: and purpose: Adolescent obesity has been increasing globally, and intervention is important. This
Adolescent study examined the effects of auricular acupressure on reducing obesity in adolescents.

Auriculotherapy Materials and methods: Participants were 58 obese adolescents, divided into an experimental (n = 32) and a
Obesity

control group (n = 26). The study design was a randomized controlled trial. Auricular acupressure using vac-
caria seeds was administered to the experimental group, while placebo auricular acupressure using vaccaria
seeds was administered to the control group. Sessions continued for 8 weeks. Outcome measures included body
weight, abdominal circumference, hip circumference, waist-hip ratio, body-mass index, body-fat mass, body-fat
percentage, triglycerides, total cholesterol, low-density lipoprotein cholesterol, high-density lipoprotein cho-
lesterol, serum glucose, and leptin.

Results: Adolescents in the experimental group showed significant improvement in total cholesterol levels and
low-density lipoprotein cholesterol levels after 8 weeks compared with those in the control group (p < 0.001).
Conclusion: Auricular acupressure using vaccaria seeds was effective in decreasing total cholesterol levels and

low-density lipoprotein cholesterol levels in adolescents with obesity.

1. Introduction

Like adult obesity, adolescent obesity has been increasing globally.
In Korea, adolescent obesity is dramatically increasing due to lifestyle
changes such as insufficient exercise and overnutrition. The adolescent
obesity ratio in 2013 was 21.5%, whereas in 2017 it was 23.7%,
showing a 2.2% point increase [1]. Unlike adult obesity, which results
from increased fat-cell size, adolescent obesity results from not only an
increase in fat-cell size but also in the number of fat cells [2]. In ad-
dition, adolescent obesity has a high possibility of leading to adult
obesity in its most severe form [3]. Moreover, chances increase for
adult complications such as cardiovascular disease, diabetes mellitus,
and hyperlipidemia. Adolescent obesity may trigger serious socio-
psychological issues, including lower self-esteem and eating disorders,
due to lower satisfaction with one's personal appearance [4,5]. There-
fore, adolescent obesity is a serious problem that must not be under-
estimated. It is quite important to prevent, detect, and treat adolescent
obesity.

To prevent and treat adolescent obesity, health care providers use
dietary therapy, therapeutic exercise, and behavior modifications.
However, these approaches are difficult for adolescents to undertake as
they prepare for university entrance examinations. In contrast,

auricular acupuncture has been considered a form of complementary
and alternative medicine that can be easily applied to prevent and treat
obesity. Auricular acupuncture is a method of applying acupuncture to
the auricle; when the acupoints corresponding to each part of the body
are stimulated with needles, the effects manifest throughout the body.
The effect of auricular acupuncture on obesity is a suppressed appetite
[6,71, and it burns fat that accumulates in the body [8]. The anorectic
mechanism increases the combination ratio of leptin receptors in the
hypothalamus and reduces leptin resistance that is present among obese
patients to decrease leptin in the blood [6]. Thus, auricular acupressure
decreases the appetite peptide hormone while increasing the anorectic
peptide hormone that suppresses appetite [7].

Leptin is a substance that suppresses appetite and, in obese patients,
is higher than that in normal-weight people. However, the problem is
the endogeny of leptin that fails to properly perform its role [9]. But as
auricular acupuncture reduces blood leptin among obese patients, it
decreases the endogeny of leptin accordingly. The mechanism to im-
prove lipid metabolism starts by increasing B-endorphin levels of
plasma through the central nervous system and decreasing blood lipids
[8]. Because the working mechanism of auricular acupuncture and
auricular acupressure is the same, their effects are also the same [10].
Nonetheless, auricular acupuncture can be performed only by a doctor
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Fig. 1. CONSORT flow diagram of the study.

of Oriental medicine, so it has limited practice among nurses.

Nurses can encourage the use of auricular acupressure, as it uses the
working mechanism of auricular acupuncture. Auricular acupressure
assumes that an ear is a microcosm of the body, and based on the idea
that illnesses of internal organs correspond to auricular points on the
ear, it was recognized as a disease treatment by the World Health
Organization (WHO) in 1990. This therapeutic approach originated
from auricular acupuncture. Auricular acupuncture treats diseases by
acupuncturing acupoints; in contrast, auricular acupressure applies a
small seed or magnetic bead to applicable acupoints. These acupoints
are stimulated with pressure to treat a disease. This treatment process
may generate fewer side effects than acupuncture and less discomfort.
Because auricular acupressure does not require a needle, as auricular
acupuncture does, it is easy to use with adolescents who are afraid of
pain caused by acupuncture needles.

Domestic studies conducted with obese female college students [11]
and obese children [12] have reported the effects of auricular acu-
pressure on obesity improvement. In the Kim et al. [11] study, the ef-
fects of auricular acupressure were measured through changes in body-
mass index (BMI), weight, body-fat ratio, waist-to-hip ratio (WHR), and
self-efficacy. In contrast, the Youn et al. [12] study used a single-group
study design without a control group and measured the effects of
auricular acupressure only through changes in the Broca index. It was
difficult to find a domestic study that measured the effects of auricular
acupressure by measuring changes in blood parameters. In overseas
research, a study targeted obese high school students [13-15]. In it,
researchers measured changes in blood-lipid concentration (total cho-
lesterol, triglycerides, high-density lipoprotein-cholesterol [HDL-C],
low-density lipoprotein-cholesterol [LDL-C]), and BMI for 8 weeks after
auricular acupressure. Study results showed that only the BMI of the
group that received auricular acupressure had a statistically significant
decrease, while blood-lipid concentration (total cholesterol, triglycer-
ides, HDL-C, and LDL-C) did not decrease [13]. In two other studies that
introduced the same intervention to the same targets, one measured
changes in waist circumference, WHR, and weight and found statisti-
cally significant decreases with auricular acupressure [15]. The other

study measured changes in waist circumference, WHR, and weight;
researchers noted no differences between the experimental and control
groups in waist circumference and weight [14]. Another overseas study
measured the effects of auricular acupressure through changes in blood
parameters; however, it measured only blood-lipid concentration
without measuring leptin hormone levels that work on the anorectic
function of auricular acupressure. The purpose of this study was to
examine the effects of auricular acupressure on adolescent obesity
through anthropometric measurement and measurement of blood-lipid
concentration and leptin hormone.

2. Materials and methods
2.1. Study design

A randomized controlled trial method was used to examine the ef-
fects of auricular acupressure on obesity among adolescents.

2.1.1. Participants

Participants were selected from a table of random numbers using
computers of four high schools in Seoul, with a 1:1 ratio for the ex-
perimental and control groups. Inclusion criteria were as follows: sub-
jects who (1) had a BMI of more than 25 kg/m’ according to the WHO
standard for the Asia Pacific region, (2) did not have any wound or
inflammation in the ears, (3) had not undergone surgery or other
treatments in the last 6 months, (4) did not have a skin disease such as
atopic dermatitis or allergy, (5) did not have a medical record of mental
disease or endocrine-system disease (thyroid disorder, pituitary gland
problem), and (6) did not use any other medical treatment such as
medication or surgery during the research period for auricular acu-
pressure for 8 weeks. In cases of severely obese adolescents whose BMI
exceeded 30 kg/m’, however, intervention during the research period
became an ethical issue. Therefore, severely obese subjects were ex-
cluded from the study.

The sample size was calculated using Cohen's (1988) [16] power
analysis. According to the results derived from a previous study that
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assessed the effects of auricular acupressure among obese high school
students [11], to detect a small effect size (F = 0.15) at the 5% level of
significance with 80% power, 26 people were chosen for the experi-
mental group and 26 people for the control group. Considering a 25%
drop-out rate, we collected data from 34 people in each of the experi-
mental and control groups. In the experimental group, two respondents
dropped out for personal reasons, and four in the control group failed to
participate in the experiment, reasoning “It seemed ineffective” and “I
am afraid that the tape may have detached.” Also, one person in the
control group was unable to participate in the experiment due to the
death of a grandfather. Finally, the participants totaled 58 people: 32
people in the experimental group and 26 people in the control group
(see Fig. 1).

2.2. Intervention

For this study, auricular acupressure was provided to the experi-
mental and control groups for 8 weeks. This time period was based on a
report that weight loss occurred after 8 weeks of auricular acupressure
among high school students [13]. Application of auricular acupressure
was set on a fixed day between Monday and Friday. On the scheduled
days, the subjects were treated with auricular acupressure in the health
room of the school during lunchtime. Based on data obtained from
previous studies on auricular acupressure [10,13], each ear was treated
for a week. The treatment used was a seed applied and then replaced,
each time checking its position. Participants were instructed to slightly
press the seed-applied areas before meals and whenever they felt
hungry. Likewise, auricular acupressure was conducted a total of eight
times, once for each participant at one-week intervals.

For auricular acupressure, the seed-applied areas were compressed.
To prevent the Hawthorne effect, both the experimental and control
groups received auricular acupressure. In the case of auricular points
where the seeds were applied, the five points that, according to the
WHO (1990) Standard Auricular Points [17], have been effective in
obesity treatment were selected for the treatment of the experimental
group; in contrast, five points that, according to the WHO (1990)
Standard Auricular Points, have not been effective in obesity treatment
were selected for the treatment of the control group. After cleaning
alien substances from the ear with alcohol-applied cotton, the seeds
were applied to the hunger point, endocrine point, spleen point, Shen
Men point, and stomach point in one ear of each participant in the
experimental group. In contrast, for the control group, seeds were ap-
plied to the knee zone, hip-joint zone, lumber zone, thoracic-vertebrae
zone, and tooth zone. The seed-applied areas were compressed 10 times
at intervals of 2s using the thumb and index finger until participants
felt pain. The areas were compressed for a total of 5min. To control
against exercise and meals as disruption variables in the study, parti-
cipants were asked not to start new exercises and to eat three meals a
day. The participants of the study were positioned not to notice the
evaluator because their awareness of the evaluator could affect the
results of the experiment.

2.3. Measures

2.3.1. Anthropometric index

We measured height using a height scale (HM202, Panix, Korea)
and weight, BMI, body-fat mass, and body-fat ratio with Inbody (Inbody
270, Biospacr Co., Ltd., Korea). A measuring tape was used to measure
waist and hip circumference.

2.3.2. Blood parameter
Participants fasted before blood collection for at least 8h, and a
medical technologist collected blood before (0 week) and after com-
pleting the experiment (8 weeks later) using a disposable syringe. Blood
samples were sent to the laboratory of G Company for hemanalysis.
For hemanalysis, the blood sample was centrifuged for 10 min. Total
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cholesterol, triglycerides, HDL-C, LDL-C, and blood glucose were ex-
amined using a blood analyzer. Also, enzymatic colorimetric assay was
assessed using a blood analyzer (Modular Analytics PE, Roche,
Germany). Leptin was measured by implementing y-Counter (Packard,
U.S.A)) through radioimmunoassay.

2.3.3. Procedure of data collection

The Institutional Review Board (IRB No. 94-13) granted approval
before data were collected and before the intervention. Also, four high
school principals in Seoul granted approval and posted announcements
seeking study participation. The number of high school students who
expressed interest in the study (after seeing the bulletin board) was 86.
Among these, 21 students did not meet the inclusion criteria since their
BMI was less than 25 kg/m? or they had dermatitis or allergies. The final
number of high school students who applied to join the study and who
met the requirements was 65.

Accordingly, study participants were identified. Researchers visited
participants' schools and explained the purpose of the study to all
participants. After obtaining consent from participants and legal re-
presentatives, researchers administered questionnaires, anthropometric
examinations, and blood tests in the school health room to measure
variables. Researchers collected participants' demographic character-
istics through the structured questionnaire. Researchers then measured
participants’ weight, BMI, body-fat mass, body-fat ratio, waist cir-
cumference, and hip circumference and took blood samples. For waist
circumference, researchers measured at the middle of the lowest lower
rib and the iliac crest of the pelvis in the easy-breathing, upright pos-
ture, according to the WHO (1990) standard. For hip circumference,
researchers measured the most projected area on the hip and calculated
the ratio of waist measurement over hip circumference. To reduce
measurement errors, the same researchers used the same instruments
for the same measurement methods.

For randomly selected obese adolescents in the experimental group,
we visited the school health room once a week. Allotting five minutes
per person, we attached and replaced seeds while confirming the seed
positions. We instructed participants to slightly press the seed-applied
areas before having meals and whenever they felt hungry. Likewise, we
conducted auricular acupressure a total of 8 times for each subject at 1-
week intervals. Areas of auricular acupressure were the Shen Men
point, hunger point, stomach point, endocrine point, and spleen point,
as these have been identified as being effective in obesity treatment
according to the WHO (1990) Standard Auricular Points. The randomly
selected 32 obese adolescents in the control group took a pretest with
the same instruments and underwent sham auricular acupressure ap-
plied to acupoints that were unrelated to obesity treatment (see Fig. 2).
The treatment was conducted at the same times as the experimental
group for 8 weeks.

Through phone calls and text messages, we checked and encouraged
participants to ensure that the seeds were well positioned and that the

Shenmen point

Stomach point

Spleen point

Hunger point

Endocrine point

Fig. 2. Auricular points.
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seed-applied areas were compressed as instructed. To analyze the ef-
fects of the auricular acupressure, we examined anthropometric and
blood tests again 8 weeks later in the school health room for further
comparison and analysis.

2.3.5. Data analysis

The collected data from the 32 people in the experimental group
and the 26 people in the control group was analyzed using SPSS WIN
21.0. Because one of the groups had fewer than 30 people, we con-
ducted Shapiro-Wilk normality tests. According to the results, some
variables failed to satisfy the normality assumption; therefore, para-
metric and nonparametric statistics for analysis were used.
Homogeneity was analyzed between the groups through independent ¢-
tests and Chi-square tests. The difference between the two groups was
analyzed using independent t-tests and Mann-Whitney. Also, the
change between the groups was analyzed through paired t-tests and
Wilcoxon.

3. Results

No statistically significant differences emerged between the ex-
perimental and control groups in demographic characteristics (see
Table 1) and blood parameters. Therefore, the groups were homo-
geneous (see Table 2). Anthropometric index (weight, BMI, waist cir-
cumference, WHR, body-fat mass, and body-fat ratio) was assumed to
have been decreased through auricular acupressure for 8 weeks.
However, no statistically significant difference emerged in weight, BMI,
waist circumference, WHR, or body-fat mass in the experimental and
control groups before or after auricular acupressure. Moreover, body-
fat ratio increased in both groups. However, differences emerged be-
tween the experimental and control groups before and after auricular
acupressure (see Table 3, Fig. 3).

Total cholesterol was significantly decreased between the experi-
mental and control groups after 8 weeks auricular acupressure
(z = —1.99, p = 0.047). LDL-C decreased in the experimental group,
whereas it increased in the control group, resulting in statistically sig-
nificant differences between the groups after the experiment
(z = —1.97, p = 0.049). Leptin decreased in the experimental group
from 27.25 + 12.89 ng/M to 23.63 + 10.19 ng/M¢ after auricular
acupressure (z = —2.15, p = 0.032). No change emerged in the control
group before or after auricular acupressure, and no difference emerged
between the experimental and control groups after the experiment.
Regarding triglycerides, HDL-C, and blood glucose, no statistically
significant differences emerged in the experimental and control groups
before or after conducting auricular acupressure (see Table 4).
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4. Discussion

The purpose of this study was to examine the effects of auricular
acupressure among adolescents with obesity. A few previous re-
searchers applied auricular acupressure as an obesity treatment, and we
compared results obtained from this study with those from previous
studies that applied auricular acupressure. The mechanisms of auricular
acupuncture and auricular acupressure are the same [10]; thus, the
effects are similar. Following auricular acupressure, weight did not
statistically significantly decrease in the experimental group compared
to the control group. This result did not correspond to the results of
previous studies [15,18,19] that reported weight reduction using
auricular acupuncture and auricular acupressure. In previous studies
[18,19], average BMI before the intervention was 32.2 ~ 36.00 kg/m.
This was greater than the average BMIs of the experimental and control
groups, which were 27.62 = 4.58kg/m* and 26.48 + 3.65kg/m, re-
spectively. Because the effects of auricular acupressure were greater
when the degree of obesity was severe [20], weight loss in participants
with more average weight was more striking in the previous studies
[18,19]. Therefore, it was considered that the subjects of this study who
weighed more showed a noticeable weight loss effect.

Waist circumference did not statistically significantly decrease in
the experimental group compared to the control group. This result did
not correspond to the results of a previous study [14] that reported
waist circumference reduction using auricular acupuncture and auri-
cular acupressure. In the study [14], auricular acupressure was applied
during the 8 weeks using magnetic pearls, and the result showed a
decrease in waist circumference. Since the use of magnetic pearls is
considered to be more effective in decreasing the waist circumference
than using vaccaria seeds when performing auricular acupressure, it is
recommended to use magnetic pearls in future studies. In another study
[24], there was no effect in terms of reducing waist circumference after
6 weeks of auricular acupressure. In still yet another study [21], auri-
cular acupressure was applied for 6 weeks simultaneously with diet
therapy, there was a noticeable decrease in waist circumference. Fur-
thermore there is a possibility that no decrease in waist circumference
was indicated in the current study, because the application period of 8
weeks of auricular acupressure was so short. Therefore, further in-
tensive research is recommended to apply auricular acupressure for
longer than 8 weeks.

After conducting auricular acupressure, blood parameters did not
decrease significantly in the experimental group compared to the con-
trol group, except for total cholesterol and LDL-C. This result did not
correspond to the results of the study conducted by Abdi et al., who
reported decreased triglycerides through auricular and acupuncture
therapies [21]. Because body acupuncture was supplemented with

Table 1
Homogeneity test of general characteristics between the two groups (N = 58).
Characteristics Classification Exp. (n = 32) Con. (n = 26) x4/t P
n (%) M = SD n (%) M += SD
Age 16.09 + 6.0 15.96 + 5.96 0.71 0.479
Gender Male 17 53.1 15 57.7 0.12 0.728
Female 15 46.9 11 423
Health status Good 6 18.8 7 26.9 2.17 0.338
Average 23 71.9 14 53.8
Bad 3 9.4 5 19.2
Regular three meals Yes 18 56.3 14 53.8 0.034 0.855
No 14 43.8 12 46.2
Regular exercise Yes 10 31.3 7 26.9 0.13 0.719
No 22 68.8 19 73.1
Economic status High 0 0.0 5 19.2 2.12 0.307
Middle 27 84.4 16 61.5
Low 5 15.6 5 19.2

Note. Exp. = Experimental group; Con. = control group; M + SD = Mean + Standard Deviation.
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Table 2

Homogeneity test for outcome variables between the two groups (N = 58).
Character Normal range Exp. (n = 32) Con. (n = 26) Z P

M = SD M = SD

Weight (kg) 83.25 + 11.37 84.13 + 13.19 -0.13 0.894
BMI (kg/m?) 18.5 ~ 229 29.51 + 2.33 29.71 + 2.84 —0.40 0.690
Waist cir. (cm) <85 93.40 = 7.94 96.12 = 7.79 -1.21 0.228
WHR 1.09 + 1.29 0.88 = 0.05 —1.42 0.155
Body fat mass (kg) 30.72 + 6.34 32.05 + 5.48 —-0.74 0.458
Body fat ratio (%) 20~25 37.17 = 6.75 38.28 + 4.48 —0.38 0.707
T. col. (mg/de) < 240 190.72 + 39.79 181.23 + 27.59 -0.49 0.622
Trig. (mg/dé) <150 125.03 + 62.78 148.46 + 64.40 -1.66 0.097
HDL-C (mg/d2) =60 44.94 = 9.06 44.38 + 10.52 -0.07 0.944
LDL-C (mg/d&) <130 118.69 + 36.56 105.46 + 24.02 -1.35 0.179
Glucose (mg/d2) 70~100 101.44 + 11.84 96.27 + 9.51 —-1.61 0.107
Leptin (ng/M2) 4.1-25.0 26.73 + 13.15 29.47 + 9.85 —1.06 0.288

Note. Exp. = Experimental group; Con. = control group; M + SD = Mean * Standard Deviation; BMI = body-mass index; Waist cir. = waist circumference;
WHR = waist-hip ratio; T. col = total cholesterol; Trig. = triglycerides; HDL-C = high-density lipoprotein cholesterol; LDL-C = low-density lipoprotein cholesterol.

auricular acupressure, results obtained in previous studies showed
greater blood parameters. Results from the Cabioglu and Ergene study
[18] showed reduced LDL-C through auricular and acupuncture
therapy, corresponding to results obtained in this study. Auricular
acupressure may decrease the LDL-C in plasma. Auricular acupressure
increases 3-endorphin levels in plasma through the central nervous
system and eventually decreases blood-lipid concentrations [8].
Before and after applying auricular acupressure, leptin values de-
creased significantly in the experimental group. However, no difference
emerged between the experimental and control groups before or after
the experiment. For people of normal weight, auricular acupressure
triggers anorectic mechanisms and increases the combined ratio of
leptin receptors in the hypothalamus [6]. Accordingly, leptin, the an-
orectic peptide hormone, increases [7]. Obese people, however, have
leptin resistance [7], so although they have high levels of leptin com-
pared to people of normal weight, their leptin receptors fail to work
effectively, resulting in ineffective work by leptin [22]. According to
the study conducted by Gucel et al. [23], leptin in members of the
experimental group decreased to 3.32ng/ml (25%) after 5 weeks of
acupuncture therapy, with no change in the control group. In the Hsu
et al. [24] study, leptin in the experimental group decreased to
6.1 + 7.3ng/ml after 6 weeks of auricular acupressure, whereas that
of the control group showed no change. The result of the Hsu et al. [24]
study was different from the results obtained in this study. Adolescents
who received auricular acupressure in this study showed decreased
blood leptin. However, adolescents who participated in the control
group might have reduced their food intake or exercised in recognition

of their participation in the study. Such unexpected variables may have
caused lowered blood leptin in participants. In order to prevent exercise
and diet from affecting the study as confounding variables, the subjects
were instructed to have only three meals a day and not to engage in
new exercise routines. Since the subjects were high school students, it
was difficult to accurately control the increase in amount/level of ex-
ercise or the amount of food intake. Therefore, in the control group, an
increased amount of exercise and reduced food intake might be con-
sidered as confounding variables.

Adipocytokine, leptin, ghrelin, and adiponectin are proteins se-
creted in fatty tissues that become active in other organs [25]. People
who have shown no significant increase in adiponectin among adipo-
cytokine are children, adolescents, women before and after menopause,
and those who were in a period of growth or dramatic change in sex
hormones [26]. Adiponectin is affected by sex hormones [27], and Kim
et al. [28] pointed out the limitations in studies that failed to control
factors like sex hormones and growth hormones in children and ado-
lescents during their growth period. Therefore, the insignificance of
leptin decrease in this study may result from the effect of sex hormones
and growth hormones, as participants were adolescents.

No statistically significant differences emerged between the ex-
perimental and control groups in waist circumference after auricular
acupressure. This result does not correspond to the results of a previous
study [15] that reported decreased waist circumference through auri-
cular acupressure. It was observed that the effect of auricular acu-
puncture was greater as the degree of obesity became more severe [20].
As mentioned earlier, in a previous study [15], waist size was reduced

Table 3
Comparison and difference of anthropometric index between the experimental and control groups (N = 58).
Character Group Pretest Posttest Within group Mean difference Between groups VA P
M + SD M + SD zZ p M + SD
Weight (kg) Exp. (n = 32) 81.93 + 10.32 83.45 + 11.49 —0.46 0.645 —0.21 = 1.65 —-1.04 0.298
Con. (n = 26) 84.13 + 13.19 84.70 = 13.66 —1.61 0.107 —0.57 = 2.07
BMI (kg/mz) Exp. (n = 32) 28.68 £ 2.43 29.47 £ 2.40 —1.46 0.144 0.04 = 0.56 —1.24 0.216
Con. (n = 26) 29.71 + 2.84 29.85 + 2.89 -1.39 0.165 —0.13 = 0.68
Waist cir. (cm) Exp. (n = 32) 91.94 + 7.37 93.88 + 7.62 —-1.37 0.170 —0.48 = 2.00 —0.09 0.931
Con. (n = 26) 96.12 £ 7.79 96.56 + 6.99 —0.85 0.397 —0.44 = 3.00
WHR Exp. (n = 32) 1.09 + 1.29 0.87 + 0.05 -1.27 0.204 0.22 = 1.29 —-1.08 0.281
Con. (n = 26) 0.88 = 0.05 0.88 = 0.04 —0.34 0.732 < -.001 = 0.03
Body fat mass (kg) Exp. (n = 32) 30.72 = 6.34 30.56 + 6.23 —-0.58 0.562 0.16 = 1.30 1.73 0.089
Con. (n = 26) 32.05 + 5.48 32.55 + 5.69 -1.87 0.061 —-0.50 = 1.57
Body fat ratio (%) Exp. (n = 32) 35.84 + 7.60 36.81 + 6.58 —-0.95 0.340 0.36 = 1.11 —-2.21 0.027
Con. (n = 26) 38.28 + 4.48 38.60 = 4.46 —-1.22 0.222 —-0.33 = 1.31

Note. Exp. = Experimental group; Con. = control group; M + SD = Mean # Standard Deviation; BMI = body-mass index; Waist cir. = waist circumference;

WHR = waist-hip ratio.
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weeks to achieve waist size reduction. For the present study, the period
set for applying auricular acupressure was 8 weeks for its effect to be
felt. Nonetheless, longer than 8 weeks may be required to decrease
waist measurements through auricular acupressure. Although two

among those with greater average BMI; however, in this study, the
subjects had relatively low average BMI, so it was considered that the
effect of waist size reduction was not manifested. Thus, it is re-
commended to apply auricular acupressure treatment for longer than 8

Table 4
Comparison and difference of blood index between the experimental and control groups (N = 58).

Character Group Pretest Posttest Within group Mean difference Between groups
M * SD M * SD z p M * SD z p

T. col. (mg/d¢) Exp. (n = 32) 186.94 + 40.17 175.47 + 46.18 -1.83 0.067 15.25 + 23.28 —-1.99 0.047
Con. (n = 26) 181.23 + 27.59 174.31 + 26.64 —1.46 0.144 6.92 + 25.34

Trig.(mg/de) Exp. (n = 32) 123.34 + 63.29 112.00 + 66.15 -1.55 0.121 13.03 *= 45.68 —0.90 0.369
Con. (n = 26) 148.46 + 64.40 132.62 + 112.50 -1.97 0.049 15.85 + 95.73

HDL-C (mg/dé) Exp. (n = 32) 45.97 + 10.00 42.16 = 7.75 -1.69 0.091 2.78 + 6.40 —0.60 0.552
Con. (n = 26) 44.38 + 10.52 43.27 + 11.41 -1.12 0.264 1.12 + 6.66

LDL-C (mg/dé) Exp. (n = 32) 114.28 + 35.92 112.63 + 40.39 —-0.36 0.721 6.06 + 21.61 -1.97 0.049
Con. (n = 26) 105.46 + 24.02 107.77 + 23.24 -0.70 0.484 -2.31 = 2218

Glucose (mg/de) Exp. (n = 32) 101.44 + 11.83 92.97 + 15.09 —3.56 <.001 8.47 £ 10.72 —1.08 0.280
Con. (n = 26) 96.27 + 9.51 91.00 + 16.63 -2.76 0.006 5.27 + 11.46

Leptin Exp. (n = 32) 27.25 * 12.89 23.63 + 10.19 -2.15 0.032 3.10 = 7.40 -0.34 0.737
Con. (n = 26) 29.47 + 9.85 27.12 + 8.54 -1.36 0.174 2.35 + 8.75

Note. Exp. = Experimental group; Con. = control group; M + SD = Mean + Standard Deviation; T. col. = total cholesterol; Trig. = triglycerides; HDL-C = high-
density lipoprotein cholesterol; LDL-C = low-density lipoprotein cholesterol.
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participants complained of minor itching on the skin when the tape was
attached during auricular acupressure, no participants complained of
major side effects due to the therapy. Stimulation of the Shen Men point
has a sedative effect [29], while stimulation of the hunger point reduces
the tone of the gastrointestinal tract [30]. The stimulation of the sto-
mach point regulates gastric functions [31]. In traditional Chinese
medicine, the primary aspect of obesity is considered to be a spleen-
kidney yang deficiency [32]. Stimulation of the spleen point, located in
both ears, is effective in treating indigestion, gastrointestinal dis-
turbance, myasthenia, and gastroduodenal ulceration. Meanwhile, sti-
mulation of the endocrine point is effective in the treatment of endo-
crine diseases caused by abnormal functions of the hormonal system
[33]. The present study used the Shen Men point, hunger point, sto-
mach point, endocrine point, and spleen point for the obesity treatment.

In summary, the 8-week auricular acupressure decreased total
cholesterol and LDL-C of adolescents with obesity. Therefore, auricular
acupressure was considered to be effective in adolescents with obesity.
Auricular acupressure caused neither physical burden nor attendant
side effects to obese adolescents while reducing their total cholesterol
and LDL-C. This study is significant for nursing science as it proved that
positive effects emerged from auricular acupressure through objective
assessments such as anthropometric measurements, blood-lipid con-
centrations, and blood hormone-level tests. This study failed to achieve
a double-blind approach because the researcher knew the auricular
points. Also, the study is limited as it is a single-blind study with a small
sample, and the period of the effect continuation after completing the
auricular therapy was not measured.

5. Conclusion

In this study, we applied auricular acupressure to adolescents with
obesity to examine its effects on them. Results showed auricular acu-
pressure to be effective in reducing total cholesterol and LDL-C. Based
on study results, we suggest the following: First, there was a possibility
that the effects of auricular acupressure would not manifest due to the
low obesity levels of participants. Therefore, researchers should con-
duct further studies with extremely obese people. Second, the number
of participants was insufficient in this study, so it is not possible to
apply the results to all obese adolescents. Therefore, researchers should
conduct a study with a larger number of participants.
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