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Abstract

Context. Both positive and negative results have been reported in the literature

from the use of acupressure at the P6 point, providing evidence of highly
suggestive but not conclusive results.

Objectives. To clarify whether acupressure is effective in the management of
chemotherapy-related nausea and vomiting.

Methods. A randomized, three-group, sham-controlled trial was designed.
Patients with cancer receiving chemotherapy were randomized to receive
standardized antiemetics and acupressure wristbands, sham acupressure
wristbands, or antiemetics alone. Primary outcome assessment (nausea) was
carried out daily for seven days per chemotherapy cycle over four cycles.
Secondary outcomes included vomiting, psychological distress, and quality of life.

Results. Five hundred patients were randomized. Primary outcome analysis
(nausea in Cycle 1) revealed no statistically significant differences between the
three groups, although nausea levels in the proportion of patients using
wristbands (both real and sham) were somewhat lower than those in the
proportion of patients using antiemetics-only group. Adjusting for gender, age,
and emetic risk of chemotherapy, the odds ratio of lower nausea experience was
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1.18 and 1.42 for the acupressure and sham acupressure groups, respectively. A
gender interaction effect was evident (P ¼ 0.002). No significant differences were
detected in relation to vomiting, anxiety, and quality-of-life measures.

Conclusion. No clear recommendations can be made about the use of
acupressure wristbands in the management of chemotherapy-related nausea and
vomiting as results did not reach statistical significance. However, the study
provided evidence of encouraging signals in relation to improved nausea
experience and warrants further consideration in both practice and further
clinical trials.

Trial Registration. This trial is registered with the ISRCT register, number
ISRCTN87604299. J Pain SymptomManage 2013;-:-e-.� 2013 U.S. Cancer Pain
Relief Committee. Published by Elsevier Inc. All rights reserved.
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Introduction
Significant developments in antiemetic ther-

apy over the past two decades have improved
the control of chemotherapy-related vomiting.
By contrast, chemotherapy-related nausea,
both acute and delayed, is still a significant
problem in clinical practice, with 42%e52%
of patients experiencing nausea on any one
day in routine practice.1 Surprisingly, despite
improvements in the management of vomit-
ing, postchemotherapy nausea seems to have
increased.2 Furthermore, clinicians often un-
derestimate the experience of nausea, espe-
cially with regard to delayed nausea.3,4

Chemotherapy-induced nausea and vomit-
ing can have a profound effect on the cancer
treatment experience5 and is associated with
negative effects on daily life and overall quality
of life, including effects on food intake, weight
loss, social interactions, dehydration, difficulty
with sleeping, and anxiety.5,6 In a qualitative
study of patients’ experiences, unmanaged
nausea was constant in some patients and
made them exhausted for long periods after
chemotherapy, making recovery between cy-
cles longer.5 The impact of nausea is greater
than that of vomiting,7 and nausea has proven
to be more difficult to control. The direct and
indirect costs of the experience of nausea
and vomiting, especially of delayed symptoms,
are considerable.8 Antiemetic trials have tradi-
tionally focused primarily on vomiting and
emetic episodes, on which the effectiveness
of many antiemetic drugs is judged. Little at-
tention has been directed to the concept of
chemotherapy-induced nausea despite the
fact that it is increasingly recognized that nau-
sea and vomiting are related but separate enti-
ties.9,10 The need for these two symptoms to be
treated as two separate entities is strongly
advocated.10

As antiemetic medications do not fully
control nausea during chemotherapy, non-
pharmacologic interventions in addition to
antiemetics have been tested over the years, es-
pecially in the 1980s. Acupuncture and its non-
invasive form of acupressure have been tested
several times after the classic early work by Dun-
dee et al.11,12 In a literature search between
1990 and May 2005, we identified 10 studies
specific to oncology, reported elsewhere,13

with seven of 10 studies showing positive results
and another two approaching statistical signifi-
cance. These studies have used a variety of
acupressure methods, such as the ReliefBand�

(a small battery-operated transcutaneous elec-
trical nerve stimulation device designed to stim-
ulate the P6 acupoint),14e16 an acupressure
wristband (a small elastic band with a round
plastic button applying constant mild pressure
on the P6 acupoint),17e19 and direct pressure
on acupoint P620 or P6 and ST36 points to-
gether.21 We also carried out a two-arm pilot
study of 36 patients with breast cancer using
acupressure wristbands (plus antiemetics) vs.
standard antiemetics only.13 Although this
study was limited, key findings suggested that
acupressure improved the nausea experience as
well as nausea and vomiting occurrence and dis-
tress across the first five days of chemotherapy.
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Nevertheless, improvements were higher in re-
lation to nausea than vomiting. The largest
study to date (N ¼ 739) testing acupressure
and acustimulation showed improvements in
nausea and vomiting in men, whereas there
was a similar trend in women to reduce acute
symptoms only, although the latter did not
reach statistical significance.22 No improve-
ment in nausea/vomiting was shown in a small
study by Roscoe et al.23 in women with breast
cancer using acustimulation (ReliefBand)
wristbands. The latter two studies are suggestive
of a possible gender effect. However, most past
studies are hampered by small sample sizes, the
wide variety of (nonstandardized) antiemetics
used, differences in the risk factors for nausea
and vomiting in these samples, the range of
emetogenicity of chemotherapy regimens
used, and sampling issues. A recent Cochrane
systematic review of the literature highlights
that acupressure reduces acute nausea but
not delayed nausea and has no benefit for
vomiting.24 However, the review was primarily
focused on acupuncture rather than acupres-
sure, all different methods of acupressure
were examined together and the results specif-
ically regarding vomiting are questionable (as
many of the studies included in the review
had samples with little, if any, vomiting across
experimental and control groups).

Research Objectives
The primary objective of our study was to as-

sess the clinical effectiveness of self-acupressure
using wristbands in addition to standard care in
the management of chemotherapy-induced
(acute and delayed) nausea compared with pa-
tients receiving standard care with sham acu-
pressure wristbands and standard care alone.
A similar assessment focus on quality of life,
psychological distress, and vomiting alongside
patient treatment and demographic character-
istics were the secondary outcomes of the trial.
Methods
Study Design

The study was a randomized controlled trial
with three arms. Each arm comprised usual
care plus 1) acupressure wristbands, 2) sham
acupressure wristbands, or 3) no additional
treatment. The duration of the patients’
involvement was for four cycles of chemother-
apy. Participants were allocated to the trial
groups through computer-generated randomi-
zation carried out remotely by the Trials Unit
of the Christie Hospital NHS Foundation Trust.
Randomization was independent, and the ran-
domization method used consisted of minimi-
zation with a random element (stochastic
minimization), balancing for gender,25,26 age
(16e24, >24e50, and >50 years),25,27 and
three levels of emetogenic chemotherapy (low,
moderate, and high according to American So-
ciety of Clinical Oncology [ASCO] andMultina-
tional Association of Supportive Care in Cancer
[MASCC] international classifications).28,29

Sample
Recruitment took place in a large cancer

hospital in the U.K. and 14 cancer units or cen-
ters of district general hospitals and university
hospitals. The target population was a hetero-
geneous group of cancer patients meeting
the inclusion criteria and about to receive che-
motherapy of high, moderate, and low emeto-
genic potential. Heterogeneity is important to
address issues of response to different types of
emetogenic chemotherapy, as are gender and
age; past literature highlights that these are im-
portant in assessing the effectiveness of treat-
ments for chemotherapy-related nausea and
vomiting.

In the acupressure group, in addition to
standard antiemetics, patients were provided
with a pair of widely available acupressure
wristbands. These bands are elastic wristbands
with a 1-cm protruding round plastic button
(stud). They are available in two sizes: a stan-
dard one and a larger one. Patients wear the
wristband with the stud pressing the P6 acu-
point, which is located on the anterior surface
of the forearm, approximately three-finger
widths up from the crease of the wrist between
the tendons of the palmaris longus and flexor
carpi radialis. Patients were provided with
a pair of acupressure wristbands and were in-
structed to wear them on both arms and take
them off only when showering or bathing. An
instruction sheet with a picture of point P6
and how to locate the point also was provided
to patients. Patients were instructed to wear
the wristbands from the morning before che-
motherapy administration and for the subse-
quent six days (total, seven days). No other
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complementary therapy use was recommen-
ded during the course of acupressure (al-
though any such use was documented).

In the sham acupressure group, in addition
to standard antiemetics, patients were pro-
vided with a pair of the identical appearing
wristbands, with the only difference being
that the sham wristband had the button on
the exterior of the wristband, and patients
were instructed to wear the wristband with
the button away from what is the P6 point.
An assessment of blinding at the end of the
trial was not conducted as patients had not
been informed of the use of both sham and
real acupressure bands during the trial but
had instead been informed that two different
types of wristbands were being evaluated in
the trial, with the approval of the Ethics Com-
mittee. Clinicians did not know the patients’
group allocation.

The control group received standard anti-
emetics alone. Standard antiemetics for all
the three groups were based on ASCO and
MASCC international antiemetic guide-
lines,28,29 with the exception of NK1 receptor
antagonists (i.e., aprepitant) recommended
in highly emetic chemotherapy, which were
not widely used in U.K. hospitals. All patients
received rescue antiemetics if nausea and/or
vomiting was persistent and failed to respond
to the antiemetic treatment (i.e., severe nausea
or more than five vomiting episodes), based
on the experience of each clinician.
Inclusion Criteria. The inclusion criteria in-
clude patients scheduled to receive their first
chemotherapy cycle; patients scheduled to re-
ceive highly, moderately, and low emetogenic
chemotherapy (as per ASCO and MASCC
classifications); patients scheduled to receive
a chemotherapy regimen given as a single or
multiple administration repeated in two,
three, or four week cycles; patients who were
acupressure wristband naive (in terms of never
having tried a wristband for themselves, al-
though they may have seen or heard about
such wristbands); patients of either gender
and older than 16 years of age; patients with
any cancer diagnosis receiving chemotherapy
without concurrent use of radiotherapy; pa-
tients receiving chemotherapy as outpatients
or inpatients; and patients who were willing
to participate in the study and be randomized
into one of the three study groups.

Exclusion Criteria. The exclusion criteria in-
clude patients scheduled to receive radiother-
apy concurrently with chemotherapy and
during the assessment period of four cycles
for each patient, patients unable to provide
self-care (i.e., unable to use wristbands appro-
priately and mental incapacity preventing
continuous and optimal use of wristbands) as
judged by the investigators, patients with liver
disease (as nausea is a common presenting
symptom), patients with metabolic risk factors
for nausea (i.e., electrolyte imbalances causing
nausea/vomiting), patients with mechanical
risk factors for nausea (i.e., intestinal obstruc-
tion), patients experiencing nausea and/or
vomiting as a result of use of opioids, patients
with lymphedematous arms, and patients with
chronic alcohol use (chronic alcohol use is as-
sociated with minimal levels of nausea and/or
vomiting).

Sample Size. In our pilot study,13 the mean
score for nausea experience averaged over
five days was 2.79 (weighted average standard
deviation [SD] 3.15) and 1.45 (weighted aver-
age SD 2.76) in the control and intervention
groups, respectively. At least 135 participants
per arm would be required to detect this pair-
wise difference between arms using a t-test with
a conservative Bonferroni-adjusted signifi-
cance level of 0.05/3 ¼ 0.017 at a power of
90%. The pilot study suggested an attrition
rate of 33%; hence, initially at least 202 partic-
ipants would be required per arm. As SDs were
much larger than the means in the pilot data,
they were suggestive of highly skewed distribu-
tions; hence, the equivalent nonparametric
test (Mann-Whitney U-test) would be used.
The asymptotic relative efficiency of the
Mann-Whitney U-test is at worst 0.864, so the
sample size for a Mann-Whitney U-test is, in
the worst case, equal to the sample size for
the t-test divided by 0.864, which is 156 partic-
ipants per arm (233 including attrition), total-
ing 699 participants across the three arms.
Because of a slower recruitment rate than ini-
tially envisioned, a rethinking of the sample
size requirements was necessary. The first 141
cases with data on the primary outcome were
examined, and the SD was roughly in line
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with the value used in the initial calculation,
but the attrition rate was lower at about 20%.
The sample size was recalculated as above but
with revised power of 80% and attrition of
25%, resulting in a total of 489 (366 after attri-
tion) participants. The final recruitment was
500 participants, and there were 361 cases
with data on the primary outcome, which pro-
vided power of approximately 80% for the
same standardized effect sizes as originally
specified.

Primary Outcome Measure
The Rhodes Index of Nausea, Vomiting and

Retching (Rhodes Index) was used as the pri-
mary outcome measure.30 This is an eight-
item validated scale measuring nausea and
vomiting experience, incidence, and severity.
In this study, the nausea experience subscale
has been used for power calculations of the
sample size, using the mean score across all as-
sessment days in each cycle as the end point.
The index was completed daily from the day
before chemotherapy (to capture any anticipa-
tory nausea) up to seven days after chemother-
apy, that is, eight assessments per cycle.

Secondary Outcomes
MASCC Antiemesis Tool. This eight-item scale
assesses in a simple way both acute and delayed
nausea and vomiting incidence and extent and
was designed specifically for chemotherapy-
related nausea and vomiting.31 The MASCC
Antiemesis Tool (MAT) is designed to be
used once-per-cycle with retrospective patient
recall of events, minimizing the patient bur-
den. The scale was completed on Day 10 of
each cycle (four assessments).

Functional Assessment of Cancer Therapy-General.
This is a well-validated quality-of-life scale fo-
cusing on functional assessment.32 This scale
was completed at baseline and then on Day
10 of each cycle (five assessments).

Hospital Anxiety and Depression Scale33. This is
a 14-item scale assessing anxiety with seven
items and depression with a further seven
items. There are separate scores for anxiety
and depression;33 the Hospital Anxiety and
Depression Scale was completed on Day 10 of
each cycle.
Patient Expectations of Nausea/Vomiting. As this
is a key risk factor identified in the litera-
ture,25,34 a two-item tool was developed assess-
ing the patient’s expectation for nausea and
vomiting, measured on a 11-point ordinal
scale. Patients also were asked how much
they believed this method had helped them
alleviate nausea and how much faith they had
in complementary therapies, using 11-point
scales.
Sociodemographic and Treatment Characteristics.
These characteristics were obtained from the
patients’ records and the patients themselves.
These included gender, age, educational level,
marital status, experience with nausea in the
past (e.g., during pregnancy, motion sickness,
or nausea when eating certain foods), use
of/experience with other complementary ther-
apies in the past, cancer diagnosis, stage of dis-
ease, and chemotherapy protocol used and
dosage. Side effects also were elicited from
the patients.

Assessment scales were provided to patients
for self-completion at home; completed forms
were returned to researchers using a prepaid
self-addressed envelope. Reminder phone calls
also were made. Patients were asked to com-
plete their daily assessments of nausea at the
same time in the evening to have a consistent
time frame for measuring change.
Statistical Analysis
Descriptive statistics have been estimated

for all baseline sociodemographic and clinical
variables by arm and outcome variables (scores
on nausea and vomiting subscales) by arm. Pri-
mary outcome variables have been compared
between the arms using Mann-Whitney U-tests
and Kruskal-Wallis tests. Ordinal regression
models were used to permit covariate-adjusted
analyses of a grouped version of the primary
outcome. An extension of the proportional
odds regression model was used for longitudi-
nal analyses over cycles, and this was fitted
with a generalized estimating equation (GEE)
approach. An intention-to-treat analysis model
has been followed. As the primary outcome var-
iable was repeatedly assessed over several days,
an aggregate score of all assessments in each
cycle was calculated before any modeling
analysis.
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The effect of missing values was assessed by
comparing the numbers and percentages of
participants with missing values in the three
arms of the study, differences in baseline vari-
ables between participants with observed and
missing outcomes in each arm, and for partic-
ipants with observed outcomes and differences
in baseline variables between the three arms.
There were no clear associations between
known predictors of nausea and cases missing
the nausea primary outcome. This fact along
with the highly nonnormal distribution of
the primary response (for which imputation
methods are not so well developed) informed
our decision to not apply multiple imputation
analyses.
Results
Five hundred cases were randomized (166

standard care [none], 166 sham acupressure
[sham], and 168 acupressure [acu] groups).
A participant flow diagram (Fig. 1) shows the
number of participants recruited and ran-
domly assigned to the three trial arms and
who received the intended interventions and
were analyzed for the primary outcome.
Descriptive Statistics by Trial Arm
The majority of the participants were

females, married, and older than 50 years of
age. The key diagnoses of the sample included
breast and colorectal cancer, and the majority
had received moderately emetogenic chemo-
therapy (including anthracycline-based che-
motherapy). Other sociodemographic and
clinical data are shown in Table 1.
Assessment of Missing Data for the Primary
Outcome

Five hundred cases were randomized, but
data were only available for 361 of these for
the primary outcome, that is, about 28% of
cases were missing the primary outcome.
Table 2 illustrates the proportion of cases miss-
ing the primary outcome by various factors
thought to influence nausea propensity. There
were no marked associations for any of these
factors with the probability of missing the pri-
mary outcome.
Nausea Experience
Table 3 shows the mean nausea experience

of the patients using the Rhodes Index. Scores
can range from 0 to 12, with higher scores in-
dicating higher levels of nausea. Both the
sham and the acupressure arms had less nau-
sea experience compared with the standard
care arm, although this did not reach statistical
significance. The observed mean values repre-
sent very low levels of nausea.
Primary Outcome Analysis
The primary outcome was the mean Rhodes

Index nausea experience (Days 0e6) for Cycle
1. The possible range for values is 0e12, but in
fact, 111 of 361 (31%) cases were exactly zero,
and around half of all values were less than
one. No transformation would be successful
in normalizing such a distribution. The distri-
bution by trial arm is shown in Fig. 2. Because
of the highly skewed distribution, the nonpara-
metric Kruskal-Wallis test was used for the
primary comparison of the trial arms. This
overall test was nonsignificant (P ¼ 0.14).
Provision for pairwise comparisons (Mann-
Whitney U-tests) with a Bonferroni adjustment
was made in the trial design: none vs. acupres-
sure (P ¼ 0.23), none vs. sham acupressure
(P ¼ 0.05), and sham vs. acupressure
(P ¼ 0.40). It should be noted that the refer-
ence value for statistical significance is 0.017;
therefore, none of these pairwise comparisons
are statistically significant. We also carried out
primary outcome analysis for Days 0e3, when
chemotherapy-induced nausea and vomiting
is expected to be more intense. The Kruskal-
Wallis test showed again a nonsignificant result
(n ¼ 361, P ¼ 0.22).
Regression Analyses for the Nausea Primary
Outcome Data
The approach adopted for this analysis was

to group the values into five ordered cate-
gories and use regression methods for ordinal
data. The first category ‘‘zero’’ was chosen as it
represented no nausea at all, and there was
a large fraction of cases that fell into such a cat-
egory (31%). The choice of the other cate-
gories was somewhat arbitrary. Five categories
are fairly typical for ordinal regression models
in the literature, and it is desirable that no
category has a very small frequency. Category



Fig. 1. Patient recruitment CONSORT diagram. aAlthough a complete data set for primary outcome is available
from 361 participants, this number includes cases with primary outcome available but no baseline data (total of 11
cases). bPartial data indicate data collected from less than the complete data set (baseline plus four cycles of che-
motherapy), that is, in which at least one assessment was missing.
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5 has a broad range but only 8% cases; subdi-
viding it further would be counterproductive.
Having chosen the lowest and highest cate-
gories, the remaining three were simply se-
lected to have equal width. The main tool
used was the proportional odds regression
model.35

An unadjusted fit model using all the avail-
able data (n ¼ 361) showed that the likelihood
ratio test for the trial arm effects was nonsignif-
icant (P ¼ 0.34). Furthermore, the estimated
odds ratio of a lower (i.e., better) score for
acupressure compared with control was
e0.2418 ¼ 1.27 (95% confidence interval [CI]
0.80e2.03) and the estimated odds ratio of
a lower (i.e., better) score for sham acupres-
sure compared with control was e0.3354 ¼ 1.40
(95% CI 0.87e2.24).

An adjusted fit model (for age, gender, and
emetogenic risk) using all the available data
(n ¼ 361) showed that, irrespective of arm
allocation, participants who were older than
50 years of age (P ¼ 0.0005) and male
(P ¼ 0.005) had a better nausea outcome.
The emetogenicity of the chemotherapy also
was a significant factor to the nausea outcome
(P ¼ 0.013). The estimated odds ratio of
a lower (i.e., better) score for sham acupres-
sure compared with control (for identical age
group, gender, and emetogenic risk groups)
was e0.3520 ¼ 1.42 (95% CI 0.88e2.30) and
for the acupressure arm was 1.18 (95% CI
0.74e1.90).

It is of interest to consider the impact of
adding a trial arm � term interaction effect
to the fitted model for each of age, gender,
and emetogenic risk groups in turn. A regres-
sion analysis indicated that there is evidence
to suggest that treatment effects may vary
with gender (P ¼ 0.002) (Table 4).

An extended model (age, gender, emeto-
genic risk, cycle frequency, anxiety, and nausea
expectation) of all the available data (n ¼ 315)
showed that older than 50 years of age
(P ¼ 0.025), male gender, (P ¼ 0.038), and
lower expectation of nausea (P ¼ 0.002) are
significantly linked with lower levels of nausea.
The role of the emetogenicity of the chemo-
therapy in this analysis was borderline nonsig-
nificant (P ¼ 0.067). Only gender exhibited



Table 1
Demographic and Clinical Data of the Sample

Data None
Sham
Bands

Acu
Bands

Gender
Male 38 37 39
Female 128 129 129

Age group (years)
#50 51 55 54
>51 115 111 114

Marital status
Single 18 15 24
Married 85 83 88
Divorced or separated 20 27 21
Widowed 13 16 11
Missing 30 25 24

Educational attainment
Primary school 0 3 2
Secondary school 68 74 69
College/diploma 37 26 43
University/degree 20 14 17
Postgraduate 6 12 8
Missing 35 37 29

Ethnic origin
Caucasian 111 110 121
Black 0 1 2
Asian/Chinese 2 2 2
Mixed 1 3 0
Missing 52 50 43

Religious affiliation
Christian 114 106 122
Muslim 1 2 3
Hindu 0 1 0
None 17 18 12
Prefers not to say 1 4 2
Other 5 8 7
Missing 28 27 22

Occupational group
Professional 40 44 36
Managerial and technical 17 16 23
Skilled nonmanual 14 11 16
Skilled manual 14 12 11
Unskilled 14 16 15
Not applicable 28 33 43
Missing 39 34 24

Occupational status
Employed full-time 50 36 33
Employed part-time 22 17 26
Retired 46 50 51
Unemployed 2 4 3
Casual worker 0 0 1
Not working because of ill health 10 20 17
Housewife 5 11 10
Other 2 3 4
Missing 29 25 23

Smoking history
Never 63 62 66
Previously 56 51 62
Current 20 25 18
Missing 27 28 22

Diagnosis
Breast 89 90 82
Bowel (colon and rectum) 25 27 19
Gynecologic 20 15 21
Lung 7 10 21
Lymphoma 6 2 7
Esophagus 4 5 2

(Continued)

Table 1
Continued

Data None
Sham
Bands

Acu
Bands

Stomach 2 3 1
Pancreas 1 1 4
Melanoma 2 2 1
Bladder 1 1 2
Gall bladder 0 1 1
Head and neck 1 1 0
Endocrine/thymus 0 1 1
Prostate 1 0 1
Child: Ewing sarcoma 1 1 0
Child: Non-Hodgkin lymphoma 0 1 0
Missing 6 5 5

Emetogenic risk
Low 13 11 12
Moderate 107 111 111
High 46 44 45
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a significant interaction with trial arm
(P ¼ 0.023).

Longitudinal Regression Analyses of Mean
Rhodes Index Nausea Experience Scores
The mean Rhodes Index nausea experience

(Days 0e6) scores also were calculated for
Cycles 2e4. Once again, the scores for each
cycle were grouped in the same manner as
previously to a five-point ordinal scale. These
repeated ordinal data were analyzed using an
extension of the proportional odds regression
model described previously, this time fitted
using a GEE approach.36

First, a trial arm by cycle model was fitted
and the interaction term was tested for signifi-
cance (Wald test Chi square on 6 df, P ¼ 0.25).
There being no formal evidence for different
treatment effects with cycle, the simpler trial
arm þ cycle model was fitted. This analysis
showed borderline significance for the trial
arms (P ¼ 0.07). The estimated odds ratio of
a lower (i.e., better) score for acupressure
compared with control was e0.4255 ¼ 1.53
(95% CI 1.12e2.09) and the estimated odds
ratio of a lower (i.e., better) score for sham
acupressure compared with control was
e0.3823 ¼ 1.47 (95% CI 1.06e2.02). An ex-
tended model adjusting for age, gender, and
emetogenic risk once again showed evidence
of an arm � gender interaction (Table 4).

MASCC MAT: Acute and Delayed Nausea
These were both scored 0e10 and were

highly skewed, with large proportions on the



Table 2
Proportion of Cases Missing the Primary Outcome by Trial Arm

Factors Level Missing Primary Outcome (%) P-valuea

Trial arm None 46/163 (28)b 0.69
Sham 48/166 (29)

Acupressure 42/168 (25)
Age (years) #50 42/160 (26) 0.78

>51 94/337 (28)
Gender Male 35/114 (31) 0.43

Female 101/383 (26)
Emetogenic risk Low 12/36 (33) 0.69

Moderate 87/327 (27)
High 37/134 (28)

CT every 2 weeks No 122/451 (27) 0.75
Yes 14/46 (30)

Baseline anxiety (83 missing) Normal (0e7) 50/250 (20) 0.16
Borderline (8e10) 22/76 (29)

Case (11e21) 24/88 (27)
Nausea expectation (84 missing) 0e3 24/100 (24) 0.80

4e6 52/224 (23)
7e10 18/89 (20)

CT ¼ chemotherapy administration.
aChi-square tests of equal proportions.
bThree cases were all allocated to ‘‘no acupressure,’’ but there are no records in the trial database for these three cases, that is, no completed
screening forms and no returned data forms. These three cases are the discrepant ones between n ¼ 500 and n ¼ 497.
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0 extreme. For regression analysis, new ordered
factors with five levels were created. The regres-
sion analyses followed a similar approach to
that used for the Rhodes Index nausea experi-
ence described earlier. For both outcomes,
there was no evidence of an arm � cycle inter-
action, but both outcomes exhibited evidence
of an arm � gender interaction. Table 5 shows
the arm effect estimates.

MASCC MAT: Acute and Delayed Vomiting
The mean (Days 0e6) Rhodes Index vomit-

ing experience data were highly skewed. These
were grouped 0, 0e1, 1e2, 2e3, and >3. When
analyzed with a longitudinal proportional odds
model, there was no evidence of any trial arm
effects (P ¼ 0.47, Wald test). The MASCC
MAT-acute vomiting data were recorded as
the number of times in the 24 hours since che-
motherapy. Descriptively, there was no differ-
ence between the trial arms. The MASCC
MAT-delayed vomiting data were recorded as
Table 3
Mean Rhodes Index Nausea E

Cycles None S

1 1.43 (0, 0, 3.71, 8.57), n ¼ 117 0.57 (0, 0, 2.6
2 1.71 (0, 0, 3.43, 10.14), n ¼ 109 0.71 (0, 0, 2.1
3 1.14 (0, 0, 3.86, 11.86), n ¼ 96 0.71 (0, 0, 2.2
4 1.14 (0, 0, 4.00, 9.14), n ¼ 81 0.43 (0, 0, 2.4

Entries are median (minimum, lower quartile, upper quartile, maximum).
the number of days in which vomiting oc-
curred, 0e4. When analyzed with a longitudi-
nal proportional odds model, there was no
evidence of any trial arm effects (P ¼ 0.69,
Wald test).

Hospital Anxiety and Depression Scale and
Functional Assessment of Cancer Therapy-
General Results

These were assessed at baseline and at Cycles
1e4. Longitudinal linear models were fitted
(GEE using unstructured covariance matrices)
to the Cycles 1e4 data using the relevant base-
line variable as a covariate along with factors
representing cycle and arm. There was no evi-
dence of any trial arm effects on mean values,
as can be seen in Table 6.

Wristband Compliance Audit
An audit of compliance with wristband use

took place over a period of four months at
four sites. In total, 35 ‘‘wrist pairs’’ were
xperience (Days 0e6)

ham Acupressure

4, 9.17), n ¼ 118 1.0 (0, 0, 2.97, 7.50) n ¼ 126
4, 10.29), n ¼ 105 0.93 (0, 0, 3.43, 9.57), n ¼ 114
9, 9.71), n ¼ 88 0.43 (0, 0, 3.00, 10.14), n ¼ 103
3, 8.57), n ¼ 77 0.00 (0, 0, 1.82, 9.86), n ¼ 90
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Fig. 2. Box and whisker plot of the primary out-
come by trial arm.
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observed; the vast majority of observations in-
dicated that both wristbands (i.e., on both
left and right wrists) were being worn correctly,
with only four of the 68 wristbands observed
(i.e., for left and right wrists) positioned incor-
rectly. Eight patients were not wearing their
wristbands: one patient had swollen hands
and the remaining seven patients stated that
they intended to wear their wristbands after
chemotherapy had been administered.
Discussion
Despite the higher proportion of patients

showing no nausea in the acupressure group,
Table 4
Outcomes and Gende

Cycle 1 (Primary Outcome)
Effect Odd

Sham to none (males)
Sham to none (females)
Acupressure to none (males)
Acupressure to none (females)

Longitudinal Outcomes (i.e., Cycle-Averaged Effects)
Effect Odd

Sham to none (males)
Sham to none (females)
Acupressure to none (males)
Acupressure to none (females)

aFrom a proportional odds model adjusting for gender, age group, and eme
bFrom a proportional odds model (generalized estimating equation fit) adju
the results of the trial show that there were
no statistically significant differences between
the three trial arms in relation to nausea expe-
rience. Patients in both wristbands arms had
a higher odds ratio in improving their nausea
experience compared with the standard care
arm, with the sham arm having a higher odds
ratio than the acupressure arm. There was a sig-
nificant gender effect, with females in both
wristband groups showing significant improve-
ments compared with males.
Other trials in the past also have shownno sig-

nificant changes from the use of acupressure in
relation to nausea and vomiting management
during chemotherapy administration. A review
by Lee and Frazier37 examined the results of
seven trials of acupressure, in which four trials
had positive results and three trials had negative
results, highlighting that the overall effect of
acupressure is strongly suggestive but not con-
clusive. No significant differences were re-
ported in another trial of 160 women with
regard to acute nausea and vomiting, although
significant differences were reported with re-
gard to delayed nausea and vomiting.38 In the
largest trial of its kind (n ¼ 739), Roscoe
et al.22 showed that patients in the acupressure
arms experienced less nausea on the first day
of chemotherapy, but there were no significant
differences in relation to delayed symptoms.
Also, the authors identified a strong gender ef-
fect, withmen in an acustimulation arm improv-
ing but not women, the opposite of the results
of the current trial. Roscoe et al.15 also showed
that, in a small sample of 27 patients (25 women
and two men), no statistically significant
r Interactions

s Ratio Estimatea 95% CI

0.35 0.12e1.03
2.02 1.19e3.42
1.27 0.40e4.08
1.17 0.70e1.95

s Ratio Estimateb 95% CI

0.66 0.29e1.48
1.71 1.10e2.65
1.47 0.59e3.68
1.44 0.93e2.23

togenic risk group.
sting for gender, age group, emetogenic risk group, and cycle.



Table 5
Longitudinal Outcomes (i.e., Cycle-Averaged Effects for MASCC MAT-Acute and Delayed Nausea)

Effect Odds Ratio Estimatea 95% CI

Cycle-averaged effects for MAT-acute nausea
Sham to none (males) 0.32 0.12e0.82
Sham to none (females) 1.62 1.04e2.53
Acupressure to none (males) 0.63 0.21e1.96
Acupressure to none (females) 1.27 0.82e1.96

Cycle-averaged effects for MAT-delayed nausea
Sham to none (males) 0.54 0.21e1.40
Sham to none (females) 1.74 1.12e2.68
Acupressure to none (males) 0.99 0.37e2.69
Acupressure to none (females) 1.49 0.97e2.28

MASCC MAT ¼ Multinational Association of Supportive Care in Cancer Antiemesis Tool.
aFrom a proportional odds model (generalized estimating equation fit) adjusting for gender, age group, emetogenic risk group, and cycle.
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differences in average severity of nausea were
observed between acustimulation of the P6
point, sham acustimulation, and the standard
care arms. However, the data showed a differ-
ence close to statistical significance in the sever-
ity of delayed nausea reported during active
acustimulation compared with no acustimula-
tion (P¼ 0.06). In addition, patients took fewer
antinausea pills during the active acustimula-
tion cycle of this experiment compared with
the no acustimulation phase (P < 0.05). Nega-
tive results have been shown in relation to acu-
pressure and nausea/vomiting symptoms in
a large trial of 340 women during labor and de-
livery39 and in a trial of acupuncture vs. sham
acupuncture during radiotherapy.40

Key issues in most of the past studies showing
positive results include the lack of standardized
antiemetic use in the trial participants and in-
clusion of only or mostly female subjects. If
our trial included only the female subsample,
the results also would have been positive in
our case. Also, it seems that the vast majority
of positive studies in the literature include
Table 6
Analysis of HADS and FACT-

Variables Scale Cycle � Arm P-valuea

Anxiety 0e21 0.34
Depression 0e21 0.15
PWB 0e28 0.07
SFWB 0e28 0.37
EWB 0e24 0.80
FWB 0e28 0.39
FACT-G 0e108 0.71

HADS ¼ Hospital Anxiety and Depression Scale; FACT-G ¼ Functional Ass
SFWB ¼ social well-being; EWB ¼ emotional well-being; FWB ¼ functional w
The last two columns show the estimated difference in means from the ‘‘non
effects are very small and nonsignificant.
aWald test from a y.baseline þ cycle � arm model.
bWald test from a y.baseline þ cycle þ arm model.
small sample sizes (less than 100 participants),
whereas the negative studies (or partly nega-
tive) have much larger sample sizes; this sug-
gests that effects observed in methodologically
weaker studies cannot always be sustained
when larger and more robust trials are done.
Furthermore, other studies in the past have
shown that expectancy,22,41 age, and anxi-
ety25,42 together with the antiemetic potential
of the chemotherapy are important predictors
of and can affect the outcome of acupressure,
but in our trial, although unidimensionally
these also were important, in a multivariate
model, only gender showed significant effect.

Our findings suggest a placebo or nonspecific
effect of the intervention arms. Placebo effects
are viewed as a form of interpersonal healing,
distinct from spontaneous natural healing or
technological healing that depends on physio-
logically active pharmacologic products or pro-
cedures.43 Alkaissi et al.44 have suggested that
acupressure does indeed have a placebo effect
in relation to nausea after 24 hours, although
correct stimulation of the P6 point is needed
G Data by Trial Arm

Arm P-valueb Sham Acupressure

0.48 0.11 (0.38) �0.35 (0.37)
0.40 0.02 (0.37) 0.45 (0.36)
0.71 0.48 (0.67) 0.02 (0.66)
0.82 �0.13 (0.46) �0.24 (0.39)
0.77 0.05 (0.39) 0.26 (0.38)
0.86 0.11 (0.68) 0.35 (0.65)
0.81 0.92 (1.67) �0.06 (1.62)

essment of Cancer Therapy-General; PWB ¼ physical well-being;
ell-being.
e’’ group from Model 2 with standard errors in parentheses. These
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to observe decreased rescue antiemetic use and
decreased vomiting. Research also suggests that
there are different placebo responses, each of
which may be influenced by different psycho-
logical and neurobiological mechanisms de-
pending on the context in which the placebo
is given.45 The literature also shows that place-
bos have actual biological effects on the brain
and body and are more than response biases.
Price et al.45 (p. 586) conclude in their review
that placebo effects reflect mind-brain-body re-
lationships, and as such, we should not ‘‘resort
to eliminative materialism or forms of dualism
that completely divide themind from the body.’’

Trials of acupressure pose a specific problem
with regard to blinding and the choice of pla-
cebo, particularly when outcome measures are
subjective. We have chosen to use the same
wristbands in both the real and the sham
groups so that they can look identical, with
the real acupressure group instructed to have
the button pressing the P6 point, and the
sham group instructed to have the button fac-
ing away from the P6 point in the other side
of the arm. We have observed during interviews
carried out concurrently with the trial that
some patients (two of nine in the sham group)
used the wristbands as in the real group be-
cause they had looked on the Internet or saw
others wearing them properly. This may have
contaminated our results. It was not possible
to create a different wristband that would look
identical with the real ones but would have no
button nor exert pressure as they were elastic
bands. As reported by Singha et al.39 (through
observations from their colleagues in the De-
partment of Industrial and Manufacturing
Engineering, Penn State University), elastic
bands result in some pressure. This suggests
that the pressure of the band in the area prox-
imal to the P6 point, irrespective of the pres-
ence of a button pressing the P6 point, may
have produced some positive results.

Our sample had generally low levels of nau-
sea and/or vomiting. This may be a result of
the fact that we had standardized antiemetic
use in our study, and an inclusion criterion
was receiving antiemetics as per MASCC anti-
emetic guidelines. This low level of experi-
enced symptoms may be a reason for not
showing significant differences in the current
trial as we have shown in another observational
study of nearly 1000 patients that use of
antiemetics during chemotherapy according
to MASCC guidelines is associated with signifi-
cantly improved nausea/vomiting symptoms.46

A limitation of the trial may be the missing
data for the primary outcome. However, the
proportion of cases missing the primary out-
come (28%) is of similar order compares
with that anticipated at the design stage
(33%). The attained power that the final sam-
ple size with complete data for the primary
outcome (n ¼ 361) delivered was 80% for
a standardized difference in means of 0.46.
Also, another limitation, which needs to be
carefully considered in future trials, is the
choice of sham wristbands, which in our case
may not have been the most optimal design.

Conclusions and Research Recommendations
Despite several acupressure antiemetic trials

suggesting a beneficial effect, the trial heteroge-
neity and inconsistent findings prevented any
definitive conclusions being drawn. Our study,
using a strong methodological design and stan-
dardization of antiemetics, showed no signifi-
cant differences in the use of acupressure
wristbands for the management of nausea and
vomiting during chemotherapy. However, clini-
cally, the improved levels of nausea in both
wristband arms need some attention as patients
in both arms tended to show some improve-
ment. However, as minimally important differ-
ences in relation to chemotherapy-related
nausea and vomiting are currently not estab-
lished, some caution is necessary with this com-
ment. Also, the use of wristbands led to lower
health care utilization (although this did not
reach statistical significance). Bands are well ac-
cepted and are low cost and safe additions to
antiemetic drugs, but the ethical aspects of sug-
gesting the use of potentially noneffective inter-
ventions that lead to lower health care costs and
health care utilization need some careful con-
sideration. There is a sufficiently encouraging
signal and a suggestion of potential health re-
source use benefits to justify exploration of
acupressure in further trials using both no
intervention and sham acupressure controls.
Questions that need to be answered in the fu-
ture include whether other forms of acupres-
sure, such as regular finger acupressure or
Korean hand acupressure, could be more effec-
tive than wristband acupressure. Ameta-analysis
of existing data on acupressure wristbands
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may be an appropriate way to provide a more
concrete answer as towhether acupressure wrist-
bands are effective in managing nausea and/or
vomiting during chemotherapy.
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