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ARTICLE INFO ABSTRACT

Keywords: Objective: This pilot study aimed to assess the feasibility and effectiveness of an auricular acupressure intervention
Parents on sleep quality, mood state, and quality of life (QOL) among parents of children with cancer.

Sleep quality Methods: Thirty-five parents were assigned to three-weeks intervention in an active auricular acupressure group
S{l:;:)l:ity of life (AAG) or a sham auricular acupressure group (SAG). Feasibility was assessed by adherence to the acupressure

protocol. Outcomes were measured using the Pittsburgh Sleep Quality Index for sleep quality, the Profile of Mood
States for mood, and the QOL short form for QOL. The data were analyzed using generalized estimating equations
to identify changes over time within and between the groups.

Results: Adherence to the protocol was 78%. There were no differences between the groups in overall sleep quality
or mood state, but QOL in the Physical Component Summary was better in the AAG at time 1. Parents in the AAG
exhibited significantly higher levels of vigor compared to those in the SAG group. Statistically significant dif-
ferences were observed in the Physical Functioning and General Health subscales, with the AAG showing better
outcomes than the SAG group at time 1 and time 2, respectively.

Conclusions: Likely due to the small sample size, the AAG and SAG did not differ in overall sleep quality, mood
state, or QOL, but there were significant subscale differences that support intervention effectiveness. A fully
powered large-scale trial is needed to determine whether this intervention would be effective for parents of
children with cancer. Reducing symptom distress and improving QOL in these parents are essential, and in-
terventions to achieve this goal must be tested.

Trial registration: ClinicalTrials.gov NCT05654155.

Auricular acupressure

Introduction substantially increase parenting stress.” Parents face an increased life

burden related to fears about their children's potential death and con-

While the survival rate for children with cancer has dramatically
improved over the past five decades, from 58.0% to 83.0%, the overall
incidence rate continues to rise by approximately 0.8% per year among
children and adolescents.! Parents, who are often the primary caregivers,
face increased stress due to the responsibility of managing their child's
symptoms and medical treatments. Caring for a child with cancer can
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cerns over the symptoms their children experience.® Consequently, par-
ents of children with cancer commonly experience sleep disturbances, >
mood disorders,>® and a diminished quality of life (QOL) compared to
population norms.>”

Sleep quality is essential for maintaining both physical and mental
health. Studies have indicated that parents of children with chronic
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conditions, particularly cancer, report significantly poorer sleep quality
and efficiency compared to parents of healthy children,® with prevalence
rates of sleep disturbance ranging between 37% and 48%.%° Mood dis-
turbances, such as depression and anxiety, are also prevalent in parents of
children with cancer.® In a meta-analysis, van Warmerdam et al., (2019)
highlighted substantial mental health challenges, revealing anxiety
prevalence rates between 5.0% and 65.0% and depression rates from
7.0% to 91.0%. Furthermore, compared to parents of children without
cancer, studies have shown that those with a child battling these disease
exhibit markedly higher rates of anxiety and depression'® as well as poor
QOL.%7 Such disturbances in sleep and moods can adversely impact
parents’ QOL and health, highlighting the need for targeted interventions
in clinical settings.

Auricular acupressure, a therapy rooted in traditional Chinese med-
icine (TCM), is based on the theory that specific points on the ear
correspond to different organs and systems in the body. By stimulating
these points, it is believed that energy flow (Qi) in the body can be
regulated, which may help restore balance and promote health.' "' This
non-invasive technique has been increasingly adopted in Western med-
icine and has shown promise in managing sleep disturbances,'>!° mood
distress,'® and QOL'” in various clinical settings. However, despite its
potential, the application of auricular acupressure specifically for parents
of children with cancer remains underexplored. Therefore, this study
aims to (1) assess the feasibility of administering an auricular acupres-
sure intervention to parents of children with cancer and (2) evaluate the
effectiveness of the auricular acupressure intervention on sleep quality,
mood state, and QOL in parents of children with cancer. Effectiveness
will be measured using well-established instruments, including the
Pittsburgh Sleep Quality Index, the Profile of Mood States, and the
QOL-short-form, to capture changes in these outcomes before and after
the intervention in the active auricular acupressure Group (AAG). The
data collected will be analyzed to determine the impact of the inter-
vention in the AAG compared to the sham auricular acupressure group
(SAG). It is hypothesized that parents in the AAG will experience sig-
nificant improvements in sleep quality, mood state, and QOL over time
compared to those in the SAG.

Methods
Study design and participants

This was a feasibility pilot study conducted using a randomized
controlled design (Registration No. NCT05654155 on December 8, 2022)
in which participants were randomly assigned to either an active auric-
ular acupressure group (AAG) or a sham auricular acupressure group
(SAG). Data were collected at baseline (time 0), 1 week (time 1), 2 weeks
(time 2) and 3 weeks (time 3) after the end of the intervention, which was
three weeks long. The study used a sham acupressure group as the control
to closely replicate the intervention conditions without providing the
therapeutic effects of actual auricular acupressure. This approach was
designed to isolate the specific effects of the acupressure technique by
controlling for placebo effects, which are often significant in in-
terventions involving personal contact and ritual. Additionally, baseline
data (time 0) on sleep quality, mood state, and QOL were collected from
all participants before any auricular acupressure was administered. This
comprehensive baseline assessment allowed for a more accurate evalu-
ation of the intervention's true impact on the parents.

To be included in the study, participants needed to be a parent of a
child (under 18 years) who was newly diagnosed with cancer (less than 3
months) and who was receiving treatment with chemotherapy. Parents
were excluded if they were (1) receiving any medication or treatment for
insomnia, (2) had received any acupuncture or acupressure in the past 3
months, or (3) had ever been diagnosed with other chronic illness (such
as cancer, heart disease, or asthma) at the time of data collection. The
exclusion of parents with chronic illnesses was intended to increase the
homogeneity of the sample, as such conditions could potentially affect
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sleep and mood. To minimize selection bias, random sampling methods
were employed. The inclusion criteria were designed to capture a wide
range of demographic and socioeconomic backgrounds, ensuring that the
sample was representative of the general population of parents caring for
children with cancer.

This study was a single-blind randomized clinical trial. Participants
were randomly assigned to either an active AAG or SAG using a sealed
envelope. To ensure the randomness of the participant assignment, the
researcher prepared an equal number of envelopes labeled “AAG” and
“SAG”. Each envelope contained a card indicating the group assignment.
To maintain the integrity of the randomization process, the envelopes
were thoroughly shuffled and numbered consecutively before distribu-
tion. Participants were sequentially enrolled and assigned to groups
based on the numbers of these sealed envelopes. The sample size was
estimated using G*Power (version 3.1.9.2). Repeated measures MAN-
OVA (within factors) was selected as the statistical test, with the
following parameters: (1) two groups with four measurements, (2) type-o
error set at 0.05, (3) power set at 0.80, and (4) a small effect size of 0.25,
based on Cohen's guidelines,18 and (5) correlation among repeated
measures set at 0.5. The calculated total sample size required for each
group was 14 participants. Twenty percent more subjects were added to
the sample size to avoid the loss to follow-up of participants; therefore, at
least 34 participants were expected to comprise the sample size for this
study. As this study was a pilot investigation, the primary goals were to
assess the feasibility of the intervention and to collect preliminary data
on its effectiveness. Given the exploratory nature of pilot studies, a
smaller sample size with fewer than 30 participants per group is
considered acceptable and appropriate.'®

Intervention: auricular acupressure program

The AAG participants received auricular acupressure three times a
day for five days every week for three weeks. Using Dr. Huang's ear reflex
theory, our AAG intervention included six acupoints (i.e. shenmen,
subcortex, heart, kidney, anxious, and neurasthenia points) that have
been demonstrated to be effective in improving sleep and emotional
stability.'’'? The shenmen point is known for its sedative properties,
which are beneficial for managing insomnia and stabilizing mood. In
auricular medicine, both the heart and kidney points are recognized as
“blood-activating points,” which are instrumental in energizing and
invigorating the body's functions while also calming the spirit. The
subcortex point is believed to soothe the nervous system and enhance
neuroendocrine function, as well as improve sleep quality and mood
stability. Additionally, the anxious and neurasthenia points help alleviate
nervous exhaustion and boost mental energy, thereby enhancing the
overall QOL, improving sleep quality, and stabilizing mood.'"'? In
contrast, the participants in the SAG received the same protocol of
auricular acupressure as the AAG, but six other acupoints were used near
the treated acupoints: sacroiliac, neck, stomach, wrist, tonsil, and tongue.
These points were selected specifically because they lack the functions
associated with altering blood circulation or calming the spirit and thus
were not expected to impact the participants' sleep and mood states.' 12
The intervention was conducted by a researcher who had completed an
auricular acupressure training course taught by Dr. Huang,'! a medical
doctor and certified auricular therapist.

Both acupressure interventions began by cleaning the earlobe using
75.0% alcohol. Then, a small piece of adhesive tape with vaccaria seeds,
which provided pressure at specific points was taped onto each selected
auricular acupoint on a participant's ear. To enhance the efficacy of
stimulating the selected auricular acupoint, each piece of adhesive tape
was equipped with two vaccaria seeds, following the recommendation
of Dr. Huang, who was the President of the Auricular Medicine Inter-
national Research & Training Center in Florida.!! Next, the researcher
demonstrated the acupoints press technique to the participants. The
participants were asked to press one acupoint slightly to more firmly for
1 minute until they felt discomfort or tingling, and then to move to the
next acupoint until all six acupoints were completed. The ear seed tapes
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were kept in place for 5 days and then removed by the participant for 2
days. After the 2-day rest period, the participant returned to the
researcher to have the ear tapes replaced. Unilateral auricular points
were used for the intervention and the treatment was changed to the
other ear every week until the 3-week intervention was completed. To
minimize biases in the study, all auricular acupressure interventions,
for both the AAG and SAG, were administered by the same researcher.
To control for potential biases arising from the researcher not being
blinded to the intervention, both groups received identical instructions
on the acupressure technique, ensuring that the only variable was the
location of the acupoints.

Measures

Demographic and child-related data

Demographic data for both parents and children were collected
using a standardized questionnaire to ensure consistency and accuracy
across all participants. The demographic data for the parents included
variables such as age, education level, socioeconomic status, and reli-
gious affiliation, while the child-related data encompassed age, gender,
and type of cancer. The collection of these data was crucial for under-
standing the context in which parents were experiencing sleep distur-
bances, mood changes, and QOL issues. Additionally, by including these
data, we aimed to explore the potential discrepancies between the
parents in the AAG and the SAG that could influence the study
outcomes.

Pittsburgh Sleep Quality Index (PSQD

The PSQI is a widely validated multidimensional measure that as-
sesses individuals' sleep quality across seven factors: sleep quality, sleep
latency, sleep duration, habitual sleep efficiency, sleep disturbances, use
of sleep medications, and daytime dysfunction. The PSQI differentiates
“poor” from “good” sleep over the past month. A global sum score of 5 or
more indicates a poor sleeper. This measure was selected for the study
due to its strong reliability (Cronbach's o of 0.83 and test-retest corre-
lation coefficient of 0.85) and validity across diverse populations, making
it particularly suitable for evaluating the sleep quality of parents under
stress, such as those caring for children with cancer.?® Given that the data
collection in this study occurred at baseline and weekly after the inter-
vention, the PSQI instructions were modified to reflect sleep quality over
the past week instead of the past month.

Profile of Mood State-Brief Form (POMS-BF)

The 30-item POMS-BF, a shorter version of the original POMS,*! was
developed to investigate individuals' mood status. Participants responded
to each item on a Likert-type scale ranging from 0 (not at all) to 4
(extremely), with higher scores indicating greater intensity of the
respective mood states. The POMS-BF was chosen for its comprehensive
assessment of mood status through six factors: tension, depression, anger,
vigor, fatigue, and confusion. The POMS-BF has been used in a variety of
populations in past studies and has been translated into Chinese, and its
reliability and validity have been reported as sound.?>?> Chen et al.
(2002) found that the Chinese version of the POMS-BF had excellent
reliability, with Cronbach's a ranging from 0.98 to 0.99, and confirmed
its construct validity through factor analysis.?*

Quality of Life Short-Form 36 (QOL-SF)

The QOL-SF was utilized to measure the QOL of parents of children
with cancer because of its comprehensive coverage of both the physical
and mental health aspects. The QOL-SF is a health survey with 36 items,
originally developed to measure the generic health and well-being of the
general population.?* A total of eight domains comprise the QOL-SF,
including Physical Functioning (PF), Role Limitation to Physical Prob-
lem (RP), Body Pain (BP), General Health (GH), Vitality (VT), Social
Functioning (SF), Role Limitation to Emotion Problem (RE), and Mental
Health (MH). The participants responded to each item on a Likert-type
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scale ranging from 1 to 3-6, depending on the item. Scores were calcu-
lated using Quality Metric PRO CoRE software to ensure the reliability
and accuracy of the results. First, the raw scores of the QOL-SF were
transformed to scores ranging from O (worst health state) to 100 (best
health state), following the guidelines provided in the QOL-SF User's
Manual.?® This transformation is standard practice for normalizing scores
and making them comparable across different studies. Then, each
domain of the QOL-SF score was further transformed into T scores using
the standard score formulas to allow the results of this study to be
meaningfully compared with other studies.

The eight domains of the QOL-SF can be summarized into two mea-
sures: Physical Component Score (PCS) and Mental Component Score
(MCS). The higher the score in each domain of the QOL-SF, the better the
QOL the parents perceived. The reliability and validity of the QOL-SF
have been well established by empirical research.?

Feasibility assessment

The feasibility of the auricular acupressure intervention was assessed
through the following key metrics: recruitment rate, retention rate, and
adherence rate. The recruitment rate was determined by the proportion
of eligible participants who agreed to join the study. The retention rate
was calculated as the proportion of completed data collection points out
of all possible data collection points. The adherence rate was measured
by monitoring the consistency with which participants followed the
prescribed acupressure protocol, specifically, the number of days the
auricular seeds were kept in place as instructed.

Procedures

The participants were then randomly assigned to one of two groups:
AAG or SAG. Before implementing the auricular acupressure program, all
participants completed baseline (time 0) data collection. The participants
then received appropriate treatment for the arm of the study to which
they were assigned. Outcome data were collected weekly following five
consecutive days of auricular acupressure during the three-week inter-
vention. A trained data collector, who was not involved in administering
the acupressure, conducted the data collection for the study. Fig. 1 shows
the flow chart of the study.

Data analysis

An intention to treat analysis (ITT) was performed, meaning that data
from all participants, including those who dropped out of the study, were
analyzed according to the group to which they were originally assigned.
This approach helps preserve the randomization process and reduces the
bias associated with non-completion. To assess the effectiveness of the
auricular acupressure intervention over time, generalized estimating
equations (GEE) were utilized for data analysis using SPSS statistical
software, version 28.0 (IBM SPSS, Armonk, NY: IBM Corp). Descriptive
were employed to analyze longitudinal continuous measurements. The
GEE model included the effects of the group (AAG or SAG), time
(measured across four time points), and their interaction (group * time).
Additionally, baseline scores for each specific outcome were included as
covariates in the model to control for initial differences, thereby reducing
selection bias and improving the precision of the estimates. GEE was
chosen for its robustness to missing data, as it can include subjects in the
analysis using all available data points, even when some time points are
missing.%® Additionally, the data were assessed for normality and were
deemed appropriate for GEE analysis. Model effects were tested with the
Wald y? test at a significance level of P < 0.05. Post hoc tests were per-
formed using Fisher's test of least significant difference (LSD). Other
secondary analyses included descriptive statistics for baseline charac-
teristics, Chi-square tests for categorical variables, and t-tests for
continuous variables. These tests were used to explore potential baseline
differences between the groups and to provide a comprehensive under-
standing of the data.
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| Assessed for eligibility (n=45) |

Excluded (n=10)

v * Declined to participate (n=10)
| Randomized (n=35) |
| * |
Allocated to AAG (n=18) | ‘ Allocated to SAG(n=17)
Y II Follow-Up l
* Loss to follow-up: * Loss to follow-up:
*Time 2 *Time 1
* feelings of time strain(n= 1) * the child’s death (n=2)
* child received BMT (n=1) *Time 2
* Perceived lack of efficacy (n=2) * feelings of time strain(n= 1)
*Time3 * worried about Covid-19(n= 1)
« feelings of time strain(n= 4) *Time3

 feelings of time strain(n= 1)
* Hospital transfer(n= 1)

v Analysis |

Analysed with ITT (n=18) )—H Analysed with ITT(n=17)

Fig. 1. Flow chart of this study. AAG, auricular acupressure group; SAG, sham auricular acupressure group; ITT, intention to treat analysis.

Ethical considerations about the study design and were asked whether they were willing to
participate, they signed a consent form if they agreed to participate.
A hospital institutional review board at Chang Gung Memorial Hos-

pital approved the study to ensure that ethical regulations and standards Results

were met before it was conducted. The data collection procedure strictly

followed the regulations for protecting subject confidentiality estab- Characteristics of participants

lished by the hospital had established. A trained data collector

approached eligible participants from a medical center in northern We recruited a total of 35 parents of children with cancer for this

Taiwan. After the participants received verbal and written explanations study; 18 were assigned to the AAG and 17 to the SAG (Table 1). The AAG

Table 1
Characteristic of the sample of parents and their children who have cancer (N = 35).
Variable AAG (n =18) SAG (n =17) Significant
n (%) Mean + SD n (%) Mean + SD
Parents
Age (year)® 35.67 + 5.77 37.06 + 6.91 0.521
Education” 0.597
High school 8 (44.4) 9 (52.9)
Undergraduate 7 (38.9) 7 (41.2)
Graduate 3(16.7) 1(5.9)
Socioeconomic status” 0.903
Medium to high 6 (33.3) 6 (35.3)
Low to lowest 12 (66.7) 11 (64.7)
Religious” 0.238
No 7 (38.9) 10 (58.8)
Yes 11 (61.1) 7 (41.2)
Children
Age (year)? 5.05 + 3.39 6.32 + 5.90 0.447
Sex” 0.625
Boy 11 (61.1) 9 (52.9)
Girl 7 (38.9) 8(47.1)
Disease” 0.833
ALL-SR 6 (33.3) 6 (35.3)
ALL-HR & VHR 9 (50.0) 7 (41.2)
Solid tumor 3(16.7) 4 (23.5)

AAG, active auricular acupressure group; SAG, sham acupressure group; SD, standard deviation; ALL-SR, acute lymphoblastic leukemia-standard risk; ALL-HR, acute
lymphoblastic leukemia-high risk; ALL-VHR, acute lymphoblastic leukemia-very high risk.

@ Continuous variable reported mean and standard deviation (SD).

b Categorical data reported n and percentage (%).
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included 16 mothers and 2 fathers, with a mean age of 35.67 + 5.57
years. In this group, most had at least a high school education (44.4%,
n = 8) and over 66% reported low socioeconomic levels. About 61.1% of
the parents had religious beliefs. In the SAG, comprised of 14 mothers
and 3 fathers, the mean age was 37.06 + 6.91 years. Most had a high
school education (52.9%, n = 9), and about 64.7% reported a low so-
cioeconomic level. Almost 58.8% of the parents reported that they had no
religious beliefs. There were no significant differences in any de-
mographic data for parents between the AAG and the SAG.

Among the children, there were 7 girls and 11 boys represented in the
AAG. The mean age of the patients was 5.05 + 3.39 years. The most common
disease diagnosis was acute lymphoblastic leukemia (83.3%). In the SAG,
there were 8 girls and 9 boys with cancer represented. The mean age of the
patients was 6.32 £ 5.90 years. Acute lymphoblastic leukemia was the most
common diagnosis (76.5%). There were no differences in any demographic
data for children whose parents were assigned to the AAG and the SAG.

The feasibility of the auricular acupressure intervention in parents of
children with cancer

A total of 45 parents were approached to participate in the study, and
35 (77.8%) agreed to join. Each participant completed baseline and three
follow-up data collections during this 3-week auricular acupressure
program. In total, 140 data collection points were scheduled (35 parents
at 4 time points). During the treatment phase, two parents withdrew at
time 1 following the loss of their child. Six other parents discontinued the
program for different reasons: their children received a bone marrow
transplant (BMT, n = 1), the parents' feelings of time strain (n = 2), or the
parents’ worries about Covid-19 (n = 1). In addition, two parents who
thought the intervention was ineffective dropped out at time 2. At time 3
(final data collection point), six parents dropped out because their child
was transferred to a different hospital (n = 1) or due to their experience
of time strain (n = 5). Thus, in total, we collected data for 116 of the 140
possible data collection points. The retention rate for this study was
82.9% (Fig. 1).

During the intervention period, parents in both the AAG and the SAG
were asked to keep the auricular seeds taped on their ears for 3 weeks, 5
days each week. Thus, the possible total number of days the seeds should
have been taped on the ears of these 35 parents was 525. This possible
number was determined by multiplying 35 (parents) times 15 days (3
weeks, 5 days a week). Although some of the parents complained that
they felt tingling while they pressed the acupoint seeds, all parents who
participated in and completed the auricular acupressure program kept
the seeds tape on their ears continually for 3 weeks. Therefore, the actual
total number of days that the tapes were on the parents’ ears was 410 or
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78.1% of the possible days. This suggests that the intervention was
feasible and acceptable to the parents of children with cancer.

The effects of articular acupressure on sleep, mood state, and quality of life
among parents of children with cancer

The effects of auricular acupressure on overall sleep, mood state, and
QOL among parents of children with cancer are presented in Table 2. The
results indicate no statistically significant differences between the AAG
and the SAG in sleep quality, mood state, or total QOL after the treat-
ments were completed. However, parents in the AAG showed a better
QOL in the Physical Component Summary (PCS) of the QOL-SF than
parents in the SAG at time 1.

There were no differences in sleep quality between the groups, and
the distribution of parents with poor sleep in both the AAG and the SAG is
presented in Fig. 2. The total number of parents reporting poor sleep in
both the AAG and the SAG gradually decreased over time. However, the
reduction in sleep problems was more pronounced in the AAG, with
fewer parents in this group reporting poor sleep at time points 2 and 3
compared to those in the SAG.

We further examined the effects of auricular acupressure on each
domain of mood state (POMS-SF) among parents of children with cancer,
as shown in Table 3. Parents in the AAG group exhibited significantly
higher levels of “vigor” compared to those in the SAG group (% = 7.72,
P = 0.005). However, there were no statistically significant differences
between the two groups in the other mood state domains.

The effects of auricular acupressure on each domain of QOL in the
parents of children with cancer are shown in Table 4. Parents in the AAG
showed better PF in the QOL-SF compared to parents in the SAG at time
1. Additionally, parents in the AAG reported better GH at time 2
compared to those in the SAG.

Discussion

Previous studies have demonstrated the effectiveness of auricular
acupressure interventions on sleep,27 mood,”® and QOL?’ in various
populations, such as cancer patients and students; however, research in
pediatric oncology settings remains limited. This study contributes to the
existing body of knowledge by providing evidence that auricular
acupressure, a non-invasive and practical intervention, can benefit sleep
quality, mood state, and QOL in the parents of children with cancer.
Unlike other interventions such as exercise’’ and relaxation tech-
niques,>' which can be time-consuming and often require guidance from
health care providers, auricular acupressure offers a more accessible and
convenient option for parents. Once the seeded tapes were applied, the

Table 2
The effects of auricular acupressure on sleep, mood state, and QOL among parents of children with cancer (N = 35).
Variable PSQI POMS PCS (QOL) MCS (QOL)
Exp(B) 95% CI P B SE p B SE P B SE p
Intercept 4.67 1.34-16.24 0.015 27.94 5.65 < 0.001 54.18 1.37 0.000 36.31 2.46 0.000
Group
Experimental 0.75 0.14-3.98 0.736 —11.05 6.65 0.096 1.04 1.88 0.579 2.74 3.08 0.374
Time
Time 1 0.47 0.12-1.87 0.281 -3.07 5.54 0.580 —2.95% 1.31 0.025 2.13 1.54 0.166
Time 2 1.15 0.20-6.43 0.877 —-2.87 5.21 0.582 -2.31 1.94 0.233 2.39 1.79 0.183
Time 3 0.41 0.12-1.44 0.164 —6.42 4.90 0.190 —2.68 2.14 0.211 3.21* 1.50 0.032
Time*group
AAG*Time 1 1.59 0.29-8.86 0.594 4.29 6.82 0.529 4.52%* 1.72 0.008 —2.26 2.40 0.347
AAG*Time 2 0.34 0.05-2.35 0.275 —0.34 6.64 0.960 2.55 2.36 0.280 0.06 2.40 0.981
AAG*Time 3 1.28 0.29-5.60 0.742 6.01 6.68 0.368 3.08 2.51 0.219 —0.81 2.05 0.694

*P < 0.05, **P < 0.01.

AAG, active auricular acupressure group; B, estimated parameter; SE, standard error; PSQI, The Pittsburgh Sleep Quality Index; POMS, Profile of Mood State; PCS,
Physical Component Summary; MCS, Mental Component Summary; QOL, quality of life.
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Trend of numbers of poorer sleeper in AAG and SAG
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Fig. 2. Trend of numbers of poorer sleeper in AAG and SAG across time among parents of children with cancer. AAG, active auricular acupressure group; SAG, sham
acupressure group; Time 0, baseline data collection which is pre-intervention; Time 1, 1-week after intervention; Time 2, 2-week after intervention; Time 3, 3-week

after intervention.

participants could easily continue the treatment independently at home.
As our study results indicated an adherence rate of 78% to the protocol,
this suggests that auricular acupressure is not only a safe procedure but
also an effective self-care strategy for managing the psychological and
physical burdens faced by parents of children with cancer. This finding
aligns with and expands upon existing research,>? demonstrating the
feasibility of auricular acupressure as an effective intervention for par-
ents facing the stress of caring for a child with cancer.

The effects of auricular acupressure on sleep quality have shown
mixed results in previous studies. While some researchers have identified
auricular acupressure as an effective and safe intervention for improving
sleep quality in cancer patients,'>>* others have found no significant
association between the intervention and a reduction in sleep prob-
lems.>* In our study, we observed a trend toward a reduction in the
number of parents reporting poor sleep in the AAG, but this trend did not
reach statistical significance. The lack of significant findings may be
attributed to the small sample size in this pilot study, which limited the
statistical power to detect differences. Future research with a larger
sample size is needed to more conclusively examine the efficacy of
auricular acupressure on sleep quality in parents of children with cancer.
By expanding the sample size, future studies could better assess the po-
tential benefits and address the inconsistencies observed in previous
research.

Previous research has indicated that auricular acupressure can
positively affect mood states, such as reducing depression and anxi-
ety.>® However, unlike some prior studies, our research did not find
significant differences between the AAG and the SAG in the overall
mood state or in the specific domains of mood, except for “vigor”. Our
results are consistent with the findings of Lin et al. (2021), who
demonstrated  that auricular acupressure could alleviate
cancer-related fatigue in lung cancer patients undergoing chemo-
therapy,®® helping individuals feel more energetic, lively, and
enthusiastic. One possible explanation for the limited effects observed
in our study could be the short duration of the intervention. An
integrative review of acupressure interventions for older adults found
that the duration of these interventions varied from 10 days to 1 year,
with 4 weeks being common.*® In our study, we recruited parents of

children who were newly diagnosed with cancer (less than 3 months)
for a 3-week intervention. This period is particularly stressful for
parents, as they face uncertainty about their child's disease and
treatment while also dedicating significant time to caring for and
supporting their children. We suggest that future studies consider
extending the length of the intervention to at least 4-6 weeks and
potentially conducting the intervention during the maintenance phase
of the child's cancer treatment (at least 4-6 months after diagnosis)
when parents may be more settled and have a better understanding of
their child's treatment options.

Auricular acupressure therapy focuses on restoring the balance of a
person's energy, known as Qi, which flows throughout the body and is
essential for maintaining overall health.'? Auricular acupoints are
believed to correspond to internal organs, and when these points are
stimulated, it can help regulate energy imbalances, potentially leading
to improved health.'? Improved health status often results in better
QOL and indeed, auricular acupressure has been shown to improve
QOL.%%% Consistent with these findings, our study showed that par-
ents in the AAG experienced better QOL in the PCS as well as in the
PF and GH subscales at time 1 (1 week) and time 2 (2 weeks),
respectively.

Several limitations of this study should be acknowledged. As a pilot
study, the small sample size (35 parents) limited our ability to detect
potential differences that may have been present. While the high ho-
mogeneity of our study population, with over 80% of children diagnosed
with acute lymphoblastic leukemia (ALL), helped reduce variability and
strengthen the internal consistency of our findings, it also represented a
limitation by potentially limiting the generalizability of the results. The
overall survival rate for ALL is approximately 90.0%, which is higher
than that of other cancers such as acute myeloid leukemia (68.0%) and
certain solid tumors, including brain tumors (74.0%) and osteosarcoma
(68.0%).! Since the disease and treatment status of a child can signifi-
cantly impact parental QOL,*’ it is important to consider including a
more diverse range of cancer diagnoses in any large-scale trial of auric-
ular acupressure in the future. Additionally, although we controlled for
baseline scores for each specific outcome to minimize initial differences
between the two groups and to reduce selection bias, the significant
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Table 3

35).

The effects of auricular acupressure on mood state among parents of children with cancer (N

Confusion

Fatigue

Vigor

Anger

Depression

Tension

Variable

SE

SE

SE

SE

SE

SE

1.24 < 0.001 4.59 1.23 < 0.001 4.88 1.36 < 0.001 2.59 0.77 < 0.001 7.88 1.27 < 0.001 7.35 0.80 0.000

5.82

Intercept
Group

1.45 0.285 —1.64 1.35 0.224 —0.88 1.53 0.564 3.58%* 1.29 0.005 —2.55 1.58 0.106 —0.85 1.03 0.406

-1.55

AAG

Time

0.703
0.928

0.71
0.84

—0.27
—0.08
—0.92

0.252

1.18

-1.35
0.11

0.170
0.175
0.641

0.68
1.

0.861 0.93

1.42
1.40
1.23

—0.25
—0.04
-0.77

0.669
0.782

1.35
1.19
1.12

0.58
—0.33

—0.97

0.583
0.623

31

1.

—0.72
—0.64
-1.45

Time 1

0.921

1.12
1.24

1.68 24

—0.33

0.978
0.534

1.31
1.12

Time 2

0.195

0.058 0.71

—2.34

0.70

0.386

0.195

Time 3
Time*group

0.798
0.391

0.90
0.99
0.94

—0.23
—0.85
—0.73

0.128
0.940
0.070

58

2.41 1.

0.574
0.952

1.16
1.61

1.25

—0.65
—0.10

0.806
0.883

1.69
1.74

0.42
1.

0.903
0.879
0.549

1.53
1.50

1.

—0.19

0.449
0.998
0.249

1.46
1.53

1.

1.11

AAG*T1

1.53
1.67

0.11
3.02

0.26
1.08

0.23
0.84

0.00
1.78

AAG*T2

0.440

0.62 0.617

0.524

69

40

54

AAG*T3

**P <0.01.

AAG, active auricular acupressure group; B, estimated parameter; SE, standard error.
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intercepts in each model suggest that baseline differences may still have
influenced the results. This indicates the need for further refinement of
the study design and statistical modeling in future research.

Conclusions

This pilot study demonstrated the feasibility of an auricular
acupressure intervention for parents of children with cancer. While the
small sample size limited the ability to detect significant differences in
overall sleep quality and mood state between the groups, the intervention
showed promising results in improving QOL in the PCS and specific
subscales. These findings suggest that auricular acupressure may be a
viable, non-invasive strategy to enhance the physical aspects of QOL for
parents in highly stressful caregiving roles. In clinical practice, auricular
acupressure could be considered a complementary therapy to support
parents’ physical well-being, potentially easing the burden associated
with caring for a child with cancer. However, further research with a
larger sample size is necessary to fully determine the effectiveness of this
therapy in improving sleep, mood, and overall QOL.
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Table 4
The effects of auricular acupressure on quality of life among parents of children with cancer (N = 35).
Variable PF RP BP GH VT SF RE MH
B SE B SE B SE B SE B SE B SE B SE B SE
Intercept 52.70 1.29 45.40 1.55 51.82 1.93 47.62 1.97 44.91 2.46 43.77 1.85 38.15 2.17 38.71 2.41
Group
Experimental 1.01 1.53 —-0.72 2.50 4.22 2.46 2.21 3.05 2.41 3.05 1.31 2.85 2.35 3.06 2.86 2.98
Time
Time 1 —2.08* 0.96 -1.09 1.81 -0.72 1.41 -3.14 1.69 0.71 1.99 —1.51 1.26 2.26 1.34 1.18 1.92
Time 2 —2.33 2.06 0.59 2.50 0.64 2.34 —4.42%* 1.35 —0.74 1.84 0.39 1.82 2.93 2.35 0.58 2.37
Time 3 -1.70 1.98 —2.23 2.28 1.23 2.50 —-3.52 2.24 1.06 1.80 1.45 1.90 —0.55 2.09 3.49 1.96
Time*group
AAG*T1 2.72% 1.12 3.09 2.85 1.98 2.09 3.69 2.36 —0.38 2.81 3.18 2.43 —-1.09 2.73 —2.48 2.55
AAG*T2 2.45 2.23 1.50 3.71 0.24 2.74 5.16* 2.26 3.43 2.69 1.59 2.76 0.79 3.18 0.48 2.87
AAG*T3 1.42 2.15 4.37 3.32 0.41 2.86 4.72 3.10 0.44 2.97 0.48 2.89 4.11 2.85 -1.73 2.52

*P < 0.05, **P < 0.01.
AAG, active auricular acupressure group; B, estimated parameter; SE, standard error; PF, Physical Functioning; RP, Role Limitation to Physical Problem; BP, Body Pain;
GH, General Health; VT, Vitality; SF, Social Functioning; RE, Role Limitation to Emotion Problem; MH, Mental Health.
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