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Auricular Point Acupressure to Manage  

Aromatase Inhibitor–Induced Arthralgia in 

Postmenopausal Breast Cancer Survivors: A Pilot Study
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ARTICLE

Purpose/Objectives: To assess the feasibility of auricular point acupressure to manage 

aromatase inhibitor–induced arthralgia.

Design: Wait list control design.

Setting: Outpatient clinics and oncology center.

Sample: 20 women with aromatase inhibitor–induced arthralgia.

Methods: After baseline data were collected, participants waited one month before they 

received acupressure once per week for four weeks at a convenient time. The baseline 

data served as the control comparison. Self-reported measures and blood samples were 

obtained at baseline, at preintervention, weekly during the intervention, and at post-

intervention.

Main Research Variables: The primary outcomes included pain intensity, pain interference, 

stiffness, and physical function. Inflammatory cytokines and chemokines were tested.

Findings: After the four-week intervention, participants reported decreases in worst pain 

and pain interference, and improvements in physical function, cancer-related symptom 

severity, and interference. The proinflammatory cytokines and chemokines displayed a 

trend of a mean percentage reduction. The anti-inflammatory cytokine interleukin-13 

increased from pre- to postintervention.

Conclusions: Auricular point acupressure is feasible and may be effective in managing 

arthralgia in breast cancer survivors.

Implications for Nursing: Nurses can administer acupressure in clinical settings, which 

could enhance the management of aromatase inhibitor–induced arthralgia and contrib-

ute to a shift from traditional disease-based biomedical models to a broader, integrative, 

medical paradigm for managing aromatase inhibitor–induced arthralgia.
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romatase inhibitor (AI) therapy has become an important standard 

of care for postmenopausal breast cancer survivors (PBCS) (Early 

Breast Cancer Trialists’ Collaborative Group, 2015). Adherence to this 

adjuvant endocrine therapy is an essential part of the multimodality 

treatment regimen of hormone-responsive breast cancer (Burstein et 

al., 2014; Hershman et al., 2010, 2011); however, adherence is challenging for 

patients because AI therapy requires daily use of an oral medication that must 

be continued for five years or longer (Hershman et al., 2010, 2011; Murphy, Bar-

tholomew, Carpentier, Bluethmann, & Vernon, 2012). AI-induced arthralgia (AIA), 

particularly its high pain intensity, is a major challenge for optimal adherence to 

AI therapy (Hershman et al., 2010, 2011; Hershman, Loprinzi, & Schneider, 2015) 

and contributes to a 20%–50% rate of premature discontinuation (Henry et al., 

2008, 2012; Howell et al., 2005; Mao et al., 2009; Presant et al., 2007). No effective 
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treatment for AIA has been established (Hershman et 

al., 2015). The use of nonsteroidal anti-inflammatory 

drugs (NSAIDs), switching to an alternative AI, drug 

holidays, or exercise are common strategies to man-

age AIA (Hershman et al., 2015); however, NSAIDS are 

not particularly effective against AIA and have their 

own adverse effects (Benyamin et al., 2008; Glare et 

al., 2014). Exercise is too burdensome for many PBCS 

(Irwin et al., 2015), which limits its use. 

Auricular point acupressure (APA), one type of au-

ricular therapy, has a long history in traditional Chi-

nese medicine and was first brought to the attention 

of Western medical providers by Paul Nogier, MD, in 

1957 (Nogier, 1981, 1987, 2014). Nogier provided a 

new theoretical underpinning for traditional APA that 

is considered a specialized form of acupressure in 

traditional Chinese medicine. The ear is viewed as a 

microsystem of the body (Oleson, 2014), and specific 

acupoints on the ear are stimulated without using 

needles to achieve therapeutic effects (Yeh, Chien, 

& Suen, 2014). The therapeutic benefits of auricular 

therapy for pain have been recognized by the World 

Health Organization (1990). The underlying theory 

of auricular therapy posits that nerves in the outer 

ear correspond to specific areas of the brain, and 

these areas have a reflex connection with specific 

parts of the body (Huang, 2005; Oleson, 2014). This 

correlation of ear points and brain activity has been 

validated by functional magnetic resonance imaging 

(Alimi, Geissmann, & Gardeur, 2002; Romoli et al., 

2014). 

Although the exact etiology of AIA remains unclear, 

the precipitous decline in estrogen levels following 

initiation of AI therapy (Hannan, Felson, Anderson, 

Naimark, & Kannel, 1990; Hu, Shuang, Zou, & Yang, 

2015; Mao et al., 2011; Nevitt et al., 1996; Prieto-

Alhambra et al., 2015) and the consequent regulating 

of immune cells and cytokines related to joint pain 

(Burstein, 2007; Kramer, Kramer, & Guan, 2004) may 

be potential mechanisms. Estrogen has naturally 

antinociceptive properties that are believed to be 

mediated by opioid-containing neurons in the spi-

nal cord that express estrogen receptors (Dawson-

Basoa & Gintzler, 1998). Evidence suggests that the 

proinflammatory cytokines (interleukin [IL]-1, IL-6, 

and tumor necrosis factor-alpha) are spontaneously 

elevated in the first few years after menopause, a time 

when the natural incidence of joint symptoms is high 

(Din, Dodwell, Wakefield, & Coleman, 2010). Estrogen 

levels are also associated with levels of inflammatory 

cytokine production (Islander, Jochems, Lagerquist, 

Forsblad-d’Elia, & Carlsten, 2011). 

Therefore, the purposes of this study were to exam-

ine (a) the feasibility of an easily administered APA 

intervention to manage AIA, (b) patient adherence to 

APA practice, and (c) initial effectiveness of the APA 

intervention for AIA. 

Methods

A wait list control pilot study was conducted to 

examine the feasibility of a four-week APA interven-

tion. A recruitment letter with study information was 

mailed to 73 women enrolled in a descriptive study 

of adjuvant treatment and cardiovascular risk in 

PBCS. After consent was obtained and baseline data 

were collected, participants waited a month and 

then completed the same data questionnaire before 

they started to receive a four-week APA intervention. 

Outcomes were assessed after completion of the 

four-week APA.

Participants

PBCS were eligible for the study if they met the fol-

lowing criteria: (a) were postmenopausal women with 

a history of breast cancer (non-metastatic); (b) were 

currently receiving AIs (anastrazole [Arimidex®], le-

trozole [Femara®], exemestane [Aromasin®]), accord-

ing to chart documentation, for at least two months 

TABLE 1. Outcome Measures

Measure Items

Score 

Range

Internal  

Consistency

Brief Pain Inventory–

Short Form

 Worst pain 1 0–10 –

 Overall pain intensity 4 0–40 0.95

 Pain interference 7 7–70 0.95

QuickDASH 11 0–24 0.94

Western Ontario and 

McMaster Universities 

Osteoarthritis Index

 Stiffness 2 0–8 0.82

 Physical function 17 0–68 0.96

MD Anderson 

Symptom Inventory

 Symptom severity 13 0–130 0.92

 Symptom interference 6 0–60 0.92

PROMIS-29

 Physical function 4 4–20 0.87

 Anxiety 4 4–20 0.93

 Depression 4 4–20 0.92

 Fatigue 4 4–20 0.95

 Sleep disturbance 4 4–20 0.61

 Social functioning 4 4–20 0.89

Pain Self-Efficacy 

Questionnaire 2 1–12 0.86

Acupressure  

Expectancy Scale 4 4–20 0.62

PROMIS—Patient-Reported Outcomes Measurement Infor-

mation System; QuickDASH—Quick Disabilities of the Arm, 

Shoulder, and Hand 

Note. Internal consistency was measured with Cronbach alpha.
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(This decreases the likelihood of the patient needing 

a drug holiday or switching to another AI treatment, 

which usually occurs within four to eight weeks of 

the initiation of AI therapy in the authors’ clinical 

settings, or concurrent treatment with other/newer/

similar agents with different side effect profiles.); (c) 

were able to read and write English; (d) had joint pain 

attributable to AI, or had preexisting joint pain that 

worsened after the initiation of AIs, and had worst 

joint pain rated as 4 or more on a 0–10 numeric rating 

scale in the previous week; (e) were willing to com-

mit to weekly study visits for four weeks during the 

intervention and follow-up visits; and (f) were able to 

apply pressure to the seeds taped to the ears. 

Participants were excluded if they (a) had meta-

static breast cancer; (b) had finished cytotox-

ic chemotherapy and/or radiation therapy few-

er than four weeks prior to enrollment (because 

chemotherapy and radiation therapy can cause 

temporary exacerbation of joint symptoms that typi-

cally resolve spontaneously); (c) had bone fracture/

surgery of an affiliated extremity during the preceding 

six months; (d) were using corticosteroids or narcot-

ics; (e) had ear skin disease; (f) had an allergy to the 

tape used for the study; (g) had previous auricular 

therapy (because they would be unable to be blinded 

for the study); or (h) had been hospitalized for mental 

health reasons within the previous three months.

Auricular Point Acupressure  

Intervention Protocol

The APA protocol adhered to the International Stan-

dards for Reporting Interventions in Clinical Trials of 

Acupuncture guidelines (MacPherson et al., 2010). 

Auricular diagnosis, an objective and systematic 

procedure (Yeh & Huang, 2013), was used to locate 

ear points. With this diagnosis, the search for reactive 

ear points begins within an ear zone area that cor-

responds to body locations (Oleson, 2014). Specific 

points were then located by the Chinese Standard Ear-

Acupoints Chart (Chinese Academy of Acupuncture-

Moxibustion, 2008). The points for intervention com-

prised points corresponding to the body pain location 

(i.e., arm, knee, or foot, depending on patient’s pain 

location) and three points know for alleviating stress 

and pain (i.e., shenmen, sympathetic, and nervous 

subcortex). Bilateral auricular points were identified 

for treatment. Vaccaria seeds (natural, nontoxic bo-

tanical seeds of no medicinal value, roughly 2 mm in 

diameter) were placed on the ear points for stimula-

tion, and small pieces of waterproof tape were used 

to secure the seeds onto the ears.

Measures

Primary outcomes: Primary outcomes included 

pain intensity, pain interference, stiffness, and physical 

function. The Brief Pain Inventory–Short Form (BPI-

SF) (Cleeland & Ryan, 1994) was used to assess the 

TABLE 2. Sample Characteristics (N = 20)

Characteristic
—

X SD Range

Age (years) 54.4 12.42 29–84

Body mass index (kg/m2) 25.87 – 19.02–35.04

Characteristic n

Race/ethnicity

 White 16

 Black/African American 4

Marital status

 Married 10

 Living with partner 1

 Separated 1

 Divorced 1

 Widowed 4

 Never married 3

Employment

 Working 9

 Not employed 11

Education level

 High school graduate or equivalent 3

 Technical or vocational school 3

 Some college 1

 College graduate 6

 Postgraduate degree 7

Stage of breast cancer

 I 10

 II 10

Adjuvant chemotherapy 8

Radiation therapy 9

Aromatase inhibitor therapya

 Anastrozole 10

 Letrozole 4

 Exemestane 15

a More than one therapy could be selected by participants.

Sent 73 recruitment letters

Respond and contact research office (n = 39)

Enrolled participants (n = 20)

Wait list for one month (n = 20)

Received four-week auricular point acupressure (n = 20)

Dropped out

• Busy (n = 1)

Completed study (N = 19)

Daily diary analysis (N = 16)

FIGURE 1. Participant Recruitment
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severity of pain, the impact of pain on daily function 

(pain interference), the location of pain, any pain 

medications being used, and the amount of pain re-

lief. The Quick Disabilities of the Arm, Shoulder, and 

Hand score (QuickDASH) (Beaton, Wright, & Katz, 

2005) was used to assess the perceived level of dis-

ability in participants’ upper extremities. The stiffness 

and physical function subscales of the Western On-

tario and McMaster Universities Osteoarthritis Index 

(WOMAC) (Bellamy, 2002) were used. Participants 

were asked to rate their conditions during the previ-

ous seven days, with high scores representing worse 

symptom severity.

Secondary outcomes: The two-item Pain Self-Efficacy 

Questionnaire (PSEQ-2) (Nicholas, McGuire, & As-

ghari, 2015) is a short version of the PSEQ (Nicholas, 

2007) that assesses participants’ confidence in their 

ability to carry out activities, even when in pain. The 

questions are scored on a seven-point Likert-type 

scale ranging from 0 (not at all confident) to 6 (com-

pletely confident). 

The Acupressure Expectancy Scale (AES) was 

adapted from the Acupuncture Expectancy Scale 

(Mao, Xie, & Bowman, 2010) to assess participants’ 

specific expectation about the outcomes of APA. AES 

is a four-item scale scored from 1 (not at all agree) to 

5 (completely agree), with good reliability and known 

group validity (
—
X = 11.5 in previously used acupunc-

ture; 
—
X = 9.5 in acupuncture-naive patients; p = 0.002) 

(Mao et al., 2010). The internal consistency is good in 

the current study (Cronbach alpha = 0.86). 

The MD Anderson Symptom Inventory (MDASI) 

(Cleeland et al., 2000) is a 13-item assessment of 

cancer-related symptoms and a 6-item assessment of 

symptom interference (13 items accounted for 64% of 

the variance in symptom distress).

The Patient-Reported Outcomes Measurement Infor-

mation System (PROMIS)-29 assesses quality of life by 

TABLE 3. Study Outcome Changes (N = 20)

Control

Pre- 

intervention
Change 

(%)a p

Post-

intervention
Change 

(%)b pMeasure
—

X SD
—

X SD
—

X SD

Brief Pain  

Inventory–Short Form

 Worst pain 7.71 1.94 7.77 1.59 1 0.92 3.31 1.75 –57 0.00

 Overall pain intensity 6.07 2.26 6 2.39 –1 0.94 2.94 1.58 –51 0.00

 Pain interference 4.43 2.38 4.38 2.46 –1 0.96 2.54 1.96 –42 0.04

QuickDASH 40.1 20.67 37.01 20.41 –8 0.69 29.02 23.12 –22 0.35

Western Ontario and 

McMaster Universities 

Osteoarthritis Index

 Stiffness 5.36 2.1 5.36 2.06 0 1 3.85 2.08 –28 0.07

 Physical function 32.21 14.63 30.71 15.76 –5 0.8 21.23 15.69 –31 0.13

MD Anderson 

Symptom Inventory

 Symptom severity 59.5 26.69 59 28.05 –1 0.96 30.92 23.4 –48 0.01

 Symptom interference 26.57 14.56 26.14 15.61 –2 0.94 13.54 13.3 –48 0.03

PROMIS-29

 Physical function 10.93 3.69 10.21 3.12 –7 0.59 9.62 3.88 –6 0.66

 Anxiety 8.79 4.37 8.57 4.43 –2 0.9 7.54 3.76 –12 0.52

 Depression 9.07 5 8.43 4.45 –7 0.72 7.23 3.44 –14 0.44

 Fatigue 12.57 4.64 12.86 4.47 2 0.87 11 4.26 –14 0.28

 Sleep disturbance 10.79 2.55 10.86 3.28 –1 0.95 9.92 2.1 –9 0.39

 Social functioning 12.64 2.95 12.79 3.49 1 0.91 14.23 2.2 11 0.21

Pain Self-Efficacy  

Questionnaire 4.35 1.05 4.42 1.12 2 0.86 5.54 1.45 25 0.04

Acupressure  

Expectancy Scale 3.83 0.5 3.67 0.43 –4 0.41 4.9 3.46 34 0.22

a Preintervention and control
b Postintervention and preintervention 

PROMIS—Patient-Reported Outcomes Measurement Information System; QuickDASH—Quick Disabilities of the Arm, Shoulder, 

and Hand
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addressing the following domains: physical function, 

anxiety, depression, fatigue, sleep disturbance, and 

social functioning (Craig et al., 2014; PROMIS Health 

Organization and PROMIS Cooperative Group, 2016). 

Known group validity for PROMIS was demonstrated 

with large effect sizes (pain intensity: 1.42; pain inter-

ference: 1.25; fatigue: 0.85) (Broderick et al., 2013).

The Medication Quantification Scale (MQS), version 

III, provides a single numeric value for a participant’s 

analgesic use profile in the previous 24 hours accord-

ing to drug class, dosage, and detriment (risk). The 

data were collected using an e-diary.

Table 1 lists the study measures used in the study, 

including the number of items in each scale, score 

range, and internal consistency. Internal consistency 

(Cronbach alpha) for each measure was acceptable.

Demographic information: A demographic question-

naire was used to collect information on age, marital 

status, educational level, living arrangement, ethnicity, 

disease diagnosis, body mass index, past use of tamoxi-

fen (Nolvadex®), and duration of AI therapy.

Daily diary: A daily diary was given to partici-

pants to record their APA self-treatment (including 

frequency and duration of pressing the seeds taped 

to their ears and any side effects), medication use 

(including supplements), and four symptoms (worst 

pain, fatigue, sleep disturbance, and depression) on 

a scale ranging from 0 (not present) to 10 (as bad as 

you can imagine).

Inflammatory Biomarker

Luminex cytokine analysis via xMAP® was used to 

measure IL-1a, IL-1b, IL-2, IL-6, IL-12, IL-4, IL-10, IL-13, 

eotaxin, and monocyte chemoattractant protein-1 

(MCP-1). Serum was assayed in the Luminex Core Labo-

ratory at the University of Pittsburgh Medical Center 

Hillman Cancer Center using a multiplex bead-based 

immunofluorescence assay performed by a blinded 

technician. A five-parameter regression formula was 

used to calculate the sample concentrations from 

the standard curves. The quantification of biomark-

ers was performed in duplicate to verify the results. 

These assays typically exhibit high precision and 

reproducibility (84.5% sensitivity; 98% specificity; 92% 

of the patients in the active disease group correctly 

classified from a cross-validation serum set) (Linkov 

et al., 2007).

Study Procedures

After University of Pittsburgh Medical Center Insti-

tutional Review Board approval, potential participants 

were approached by a member of the research team 

who provided introductory information about the 

study and determined the potential participants’ 

willingness to participate. After signing consent, a 

questionnaire was mailed to the participants to collect 

baseline data to serve as within-subject control data. 

After a one-month waiting period, participants com-

pleted the same set of questionnaires; the data served 

as the preintervention. Participants then received one 

APA treatment each week for four weeks by a trained 

therapist. Each weekly cycle included one office visit, 

five days of wearing the tape and seeds on both ears, 

and two days without, minimizing the risk of allergic 

reactions to the tape and allowing the points on the 

ear to recover and restore sensitivity prior to the next 

treatment. After seed placement by the therapist, 

participants were instructed to apply pressure to the 

seeds on all ear points with the thumb and index finger 

three times per day (morning, noon, and evening) for 

three minutes each time to manage AIA. During the of-

fice visit for seeds placement, participants also filled 

out the outcome assessments (weekly data). Blood (10 

ml) was collected by a trained nurse from participants 

in a red-top vacutainer, using standard phlebotomy 

procedures. Tubes containing blood samples were 

labeled with the participant’s ID number and time of 

collection, placed on a level rack at room temperature, 

and left undisturbed for 1.5 hours. After the tubes were 

centrifuged at 1,500 rpm for 10 minutes, the serum was 

transferred into 0.5 ml polypropylene microcentrifuge 

tubes and stored at –80°C until assayed. Because of 

budget limitations, data were only analyzed for the 

pre-APA (baseline) and post-APA treatment (after the 

four-week APA treatment). 
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FIGURE 2. Weekly Change of Study Outcomes

APA—auricular point acupressure
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Data Analysis

Intent-to-treat analysis was used to include the data 

of all participants. Missing values of the outcome vari-

ables were replaced by “last value carried forward” 

for intent-to-treat analysis. Descriptive statistics were 

used to present demographic characteristics and 

study measures. The equality of the mean change 

score from control to pre- and postintervention was 

examined. The percentage change score was also 

calculated by dividing the raw change score by the 

baseline score and multiplying by 100. A cut point of 

30% improvement for primary outcomes was used to 

determine if the mean score changes reached clinical 

significance (Dworkin et al., 2008). In addition to the 

descriptive statistics used, medians at the 25th to 

75th percentiles were included to present cytokine 

measures because of skewness of data distribution. 

One-way analysis of variance was used to examine the 

outcome changes across different time points. The 

adherence rate of APA was defined by the number of 

participants who completed at least two-thirds of the 

suggested pressing times (i.e., at least two times per 

day, two minutes per time) to determine the feasibility 

of participants’ practicing APA at home. 

To evaluate the trajectory of daily symptom change 

(pain, fatigue, sleep disturbance, and depression), the 

joinpoint regression modeling approach was used to 

estimate the linear trend of symptom improvement in 

percentages of symptom scores over time (National 

Cancer Institute [NCI], 2013). The model was con-

structed by fitting a linear regression to the improved 

percentage of each symptom using ordinal day (i.e., 

beginning the day after receiving the APA interven-

tion) as a regression predictor. This approach can 

analyze trends with different lines connected at cer-

tain joinpoints; each joinpoint represents a significant 

change in the slope of the trend. A permutation test 

determined the best number of joinpoints in the final 

model of each measurement in each group (Kim, Fay, 

Feuer, & Midthune, 2000). The authors used the calcu-

lated daily percentage change (DPC) to characterize 

the trend of improved percentages from baseline (day 

0) to the completion of the four-week APA interven-

tion (day 28). Data analyses were performed using 

SPSS®, version 22. The trend analysis was performed 

with the Joinpoint Regression Program, version 4.0.4 

(NCI, 2013). Spearman’s rho correlation coefficient 

was used to examine the linear association of the 

changes score of cytokines and clinical outcomes 

from pre- to post-treatment. Statistical significance 

was defined as a p value less than 0.05. 

Results

The authors received 39 self-referrals within three 

weeks in response to the recruitment letter (see Figure 

1). The response rate was 53%. Nineteen participants 

were excluded because they were unable to keep a 

study appointment, 20 enrolled, 1 dropped out from 

being too busy after the first APA intervention, and 19 

participants completed the study (95% retention rate). 

Table 2 presents the demographic characteristics of 

participants.

Feasibility for Participants 

The results indicate that participants were able to 

perform APA during the four-week intervention at sug-

gested stimulation dosage (three times per day three 
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minutes per time) for at least a rate of 96% or higher 

throughout the four-week APA. The average pressing 

time was 11.49 minutes per day. Patients reported that 

the adverse effects of APA on their ears were minimal 

and bearable. Any discomfort usually appeared on 

day 1 or 2 and then gradually diminished. 

Outcomes of the Intervention

The outcome change between control and pre-APA 

were minimal (see Table 3). After the four-week APA 

intervention, participants had a clinically signifi-

cant (i.e., improvement of 30% or greater) decrease 

in worst pain (50%), pain interference (42%), and 

improvement of physical function (31%). Stiffness 

improved by a moderate level (28%). Cancer-related 

symptom severity and interference improved (48% for 

each). The changes between the baseline assessment 

and pre-APA intervention were less than 9% in all pri-

mary outcomes. Participants’ pain self-efficacy and 

expectancy also improved (25% for pain self-efficacy 

and 33% for expectancy).

Weekly Change During the Intervention

Percentage changes in outcomes from pre-APA to 

post-APA were calculated to standardize the improve-

ment outcomes. All outcomes (worst pain, stiffness, 

physical function, disability, symptom severity, and 

symptom interferences) decreased during the four-

week APA intervention (see Figure 2).

Daily Change of Daily Symptoms

Because of incomplete daily diary data, only 16 

participants were included for analysis. Figures 3–6 

shows four linear trends of the change in worst pain 

intensity, fatigue, sleep disturbance, and depression 

from the pre-APA (day 0) to the post-APA assessment 

(day 28). Trends in percentage improvement of each 

symptom are presented in Table 4. The observed 

worst pain mean score decreased 27% after the first 

day of the APA intervention and reached the largest 

decrease (63%) at day 28. Two significant joinpoints 

were found at day 2 and day 24, suggesting that three 

significant changes occurred in the improvement pat-

tern of worst pain. The greatest improvement shown, 

as indicated by the DPC, was 19% (95% CI [–33.87, 

0.23], p = 0.05) per day from day 0 to day 2. This im-

provement steadily continued from day 2 to day 24 

(DPC = 1.54%, 95% CI [–2.06, –1.01], p < 0.0001), which 

suggests continuous improvement of worst pain for 

22 of 28 days after beginning the APA intervention.

Fatigue and sleep disturbance displayed similar 

improvement patterns. On the first day of treatment, 

the mean score for fatigue decreased by 34%, and the 

mean score for sleep disturbance decreased by 34%. 

A steady improvement was noted throughout the four-

week APA intervention, with a statistically significant 

DPC of 3% (95% CI [–4.11, –2.38], p < 0.0001) for fatigue 

and 4% (95% CI [–5.21, –3.11], p < 0.0001) for sleep 

disturbance until the end of the treatment. The mean 

score for depression decreased by 48% after the first 

day of treatment. 

Characteristics of Biomarkers

Table 5 presents the descriptive characteristics 

of inflammatory cytokines, chemokines, and clinical 

outcome (worst pain, symptom severity, interfer-

ence, disability, and stiffness) at pre- and post-APA 

treatment. The median is also presented because the 

biomarker data were skewed. After the four-week APA 

intervention, a trend of mean percentage reduction 

was found in the proinflammatory cytokines (–22% 
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in IL-1a, –19% in IL-12) and chemokines (–9% in eo-

taxin). The anti-inflammatory cytokine IL-13 increased 

from pre- to post-APA treatment (29%); however, no 

significant changes were noted from pre- to post-APA 

treatment for all biomarkers. 

Discussion

This study examines the feasibility and initial treat-

ment effects of a four-week APA protocol to manage 

AIA in PBCS and to evaluate the association of APA 

intervention with biomarkers and patient-reported 

symptom change in patients with AIA. The study find-

ings indicate that APA is feasible for managing AIA in 

PBCS in terms of recruitment, retention, and adher-

ence. The authors recruited 39 potential participants 

who responded to the 73 recruitment letters. This 

indicates that PBCS with AIA were receptive to the 

APA intervention. The retention rate was 95% (one 

participant dropped out). For adherence to APA prac-

tice, participants exhibited a 96% or greater adher-

ence rate throughout the four-week APA. The use of 

APA to manage AIA symptoms is promising. After the 

four-week APA, patients with AIA showed improved 

clinical outcomes (reductions of pain intensity, pain 

interference, symptom severity, and symptom in-

terferences). After the four-week APA, the authors 

observed a small decrease in pro-inflammatory 

cytokines (such as IL-1a and IL-12) and an increase 

in an anti-inflammatory cytokine (IL-13). Although 

the findings are promising, the interpretation and 

extrapolation of the study findings are limited by 

several factors, including small sample size because 

of the pilot nature of the study and lack of a sham 

therapy group to control not only for APA placebo ef-

fects, but also for nonspecific psychological placebo 

effects. These shortcomings should be addressed in 

a future, larger-scale study.

In terms of APA efficacy for pain management, point 

specificity is an important factor to affect APA out-

comes on arthralgia (Asher et al., 2011; Yeh, Chiang, 

et al., 2014). To date, few studies have addressed the 

point specificity of auricular therapy (Zhang, Yang, 

Zhang, May, & Xue, 2014). Different from body acu-

points, ear acupoints exhibit changes after the devel-

opment of physical disease. For example, normal ear 

points are flat and of normal skin color; however, in 

the presence of disease or symptoms, the ear points 

may show discoloration, deformity, papules, or angio-

sclerosis, in addition to a decrease in auricular cutane-

ous electrical resistance and pain threshold (Huang, 

2005, 2006; Yeh & Huang, 2013). Such changes are not 

usually observed in body acupoints. Experimental and 

clinical studies have reported evidence of changes 

not only in ear skin, but also in electrodermal skin 

TABLE 4. Trends in Percentage Improvement  

of Symptoms

Symptoms DPC 95% CI p

Worst pain

 Days 0–2 –18.58 [–33.87, 0.23] 0.05

 Days 3–24 –1.54 [–2.06, –1.01] < 0.001

 Days 25–28 –5.49 [–11.5, 0.94] 0.09

Fatigue

 Days 0–28 –3.25 [–4.11, –2.38] < 0.001

Sleep 

disturbance

 Days 0–28 –4.16 [–5.21, –3.11] < 0.001

Depression

 Days 0–2 –32.25 [–62.49, 22.36] 0.18

 Days 3–20 –0.59 [–2.62, 1.49] 0.56

 Days 21–23 –28.32 [–60.31, 29.46] 0.25

 Days 24–28 5.66 [–7.42, 20.6] 0.39

CI—confidence interval; DPC—daily percentage change

resistance for a number of physical ailments, such as 

stomach and duodenal ulcer disease (Szopinski et al., 

2003), acute and viral hepatitis (Szopinski et al., 2006), 

musculoskeletal pain (Oleson, Kroening, & Bresler, 

1980), and heart disorders (Saku, Mukaino, Ying, & 

Arakawa, 1993). The results of two meta-analyses 

examining the efficacy of using auricular therapy to 

manage pain demonstrate that auricular therapy has 

better treatment outcomes than sham/control treat-

ments (Asher et al., 2011; Yeh, Chiang, et al., 2014); 

however, the studies included in these meta-analyses 

were limited by their small sample size and lack of con-

trols for placebo effects. Whether or not ear acupoints 

are point-specific warrants additional study.

The presence of nonspecific placebo effects is 

another important confounding factor involved with 

APA outcomes. The current study has shown that 

pressure on the selected ear points can reduce AIA 

symptoms; however, the authors were not able to 

determine in this pilot study whether the positive 

outcomes were from the APA intervention itself or 

possible placebo effects, such as the patient’s treat-

ment beliefs (Furlan et al., 2012; Lundeberg & Lund, 

2008; Lundeberg, Lund, & Naslund, 2007; Vickers 

et al., 2010), the patient’s expectations (Hsu et al., 

2014; Schafer et al., 2012; Schnur et al., 2007), or the 

patient–provider relationship (Lind et al., 2005; Shel-

ton et al., 2013), which could play a role in treatment 

outcomes. Therefore, future studies of APA on manag-

ing pain or cancer symptoms need to address these 

nonspecific psychological placebo effects. 

The authors’ findings suggest the potential 

inflammatory reactions of APA effects on AIA symptom 

relief. The authors speculate that the effects of APA 

on AIA may be through the modulation of type-I 

helper T (Th1) cells and macrophages. For example, 
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the Th1 cells host cellular immune system 

and activated macrophages by releasing 

interferon-alpha and IL-2 and, as positive 

feedback, macrophages release IL-12 to 

trigger differentiation of Th1 cells (Kaiko, 

Horvat, Beagley, & Hansbro, 2008). Both 

Th1 cells and macrophages are inhibited 

by IL-10 (Zhu & Paul, 2008). Macrophages 

secrete proinflammatory cytokines when 

they are exposed to inflammatory stimuli, 

such as rheumatoid arthritis (Kinne, Bräuer, 

Stuhlmüller, Palombo-Kinne, & Burmester, 

2000). The authors’ findings of APA on 

symptoms relief may be through decreas-

ing IL-2 and IL-12 and increases in IL-10 

observed in the serum. 

The current study demonstrates the 

promise of an APA intervention to manage 

AIA for PBCS. The authors plan to conduct 

a large-scale randomized, controlled trial to 

determine the efficacy of APA intervention 

for AIA that addresses potential confound-

ing variables such as the effect(s) of treat-

ment variables (i.e., point specificity and 

stimulation), placebo effects, and patient 

expectations of treatment outcomes.

Implications for Research

This preliminary research has demon-

strated that APA results in promising AIA 

symptom relief and has the potential to 

alter inflammatory cytokines. Randomized, 

controlled trials are needed to determine 

the efficacy of APA in relieving AIA and to 

examine the underpinning mechanisms as-

sociated with APA-evoked AIA relief. In addi-

tion, future studies need to control possible 

placebo effects of APA effects, including 

treatment factor (i.e., ear point specificity) 

and nonspecific psychological factors (i.e., 

treatment beliefs and expectations). 

Implications for Nursing 

Practice and Conclusion

APA is noninvasive, easily administered, 

self-managed, and nonpharmacologic, and 

can be used as an adjunct therapy for AIA. 

Nurses without training in acupuncture and 

traditional Chinese medicine can learn APA 

in brief seminars. The integration of APA 

into clinical practice could broaden the 

options of pain management and provide 

an option for patients who cannot afford 
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acupuncture or other treatments. More importantly, 

once learned, patients can manage their AIA at home 

by engaging in the therapy daily anywhere and any-

time as a practical tool for pain control. The avail-

ability of APA as an adjunct to standard care offers 

the potential to improve patients’ quality of life in a 

cost-effective manner.
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