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Summary
Background: Cancer-related fatigue after chemotherapy is a difficult symptom to
manage in practice and the most disruptive symptom in patients’ lives. Acupunc-
ture is a popular complementary therapy among cancer patients and some evidence
exists that it could potentially alleviate fatigue by stimulating ‘energy’ points in
the body. Hence, this study was carried out to assess the effects of acupuncture
and acupressure in managing cancer-related fatigue and the feasibility of running a
randomised trial with these two complementary therapies in preparation for a large
trial.
Methods: This study was a randomised controlled trial. Forty-seven patients with
cancer who experienced moderate to severe fatigue were randomised either to an
acupuncture group (n = 15), an acupressure group (n = 16) or a sham acupressure
group (n = 16). The acupuncture group received six 20-min sessions over 2 weeks,
while the patients in the two acupressure groups were taught to massage/press the
points and did so daily thereafter for 2 weeks on their own. Patients completed the
Multidimensional Fatigue Inventory before randomisation, at the end of the 2-week
intervention and again about 2 weeks after the end of the intervention.
Results: Significant improvements were found with regards to General fatigue
(P < 0.001), Physical fatigue (P = 0.016), Activity (p = 0.004) and Motivation

(P = 0.024). At the end of the intervention, there was a 36% improvement in fatigue
levels in the acupuncture group, while the acupressure group improved by 19% and
the sham acupressure by 0.6%. Improvements were observed even 2 weeks after
treatments, although they were lower (22%, 15%, 7%, respectively). Acupuncture was
a more effective method than acupressure or sham acupressure. Subjects needed a
longer treatment period to have more sustained results. The trial was methodolog-
ically feasible.
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Conclusion: Acupuncture shows great potential in the management of cancer-related
fatigue. As a randomised trial with acupuncture is feasible and preliminary data shows
significant improvements, it
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ancer-related fatigue (CRF) is a subjective
ymptom, the most prevalent side effect after
hemotherapy experienced by cancer patients and
s reported to be more distressing and disruptive
o daily activities than, for example, cancer pain.1

ur own work has shown, using prospective longi-
udinal designs, that CRF is a common symptom in
atients with cancer, experienced by 73.8—90.5%
f patients receiving chemotherapy2 and 44—80.8%
f patients receiving radiotherapy.3 As many as
0% of cancer patients may experience fatigue
ven years after they complete treatments.4,5 In
qualitative assessment of 37 patients experienc-

ng fatigue, the impact of CRF was multidimen-
ional and affected work and role functioning, daily
outines, social life, mental abilities, emotional
tatus, and appetite.6 However, besides describ-
ng the symptom itself, research has provided lit-
le evidence of how to manage it. Some evidence
xists for patient education,7 where patients who
eceived preparatory knowledge, including sensory
nformation, showed significant reductions in the
ymptoms of pain and fatigue compared to a con-
rol group.8 Exercise has probably most of the sup-
orting evidence in the management of fatigue.9

owever, most other advise we provide to patients
i.e. rest and sleep, conserving energy and stress
eduction) is anecdotal or at preliminary stages of
nvestigation.

Complementary and alternative therapies are
opular with cancer patients, and often used to
anage side effects from cancer treatments.10

ome preliminary evidence exists that acupressure
the non-invasive form of acupuncture) was help-
ul in relieving fatigue in COPD patients attending
pulmonary rehabilitation programme.11 Further-
ore, acupressure and transcutaneous electrical

cupoint stimulation was found effective in reliev-
ng fatigue, sleep problems and depression in a
ample of 106 patients undergoing haemodialysis.12

owever, a strong placebo effect was noted in the
tudy, as the sham acupressure group also improved
ignificantly. Recently, a phase II uncontrolled

rial (n = 37) of acupuncture in cancer patients
t least 3 weeks after chemotherapy, has shown
hat acupuncture improved fatigue by 31.1%.13

ne cohort received twice a week acupuncture
should be tested further using a large sample and a mul-

ts reserved.

treatment for 4 weeks (n = 25) and another once a
week for 6 weeks (n = 12), and was reported that
the difference in the two schedules of treatment
was minimal.13

Encouraged by the above findings, the aim of the
study was to examine the effectiveness of acustim-
ulation with two different methods (one invasive
and one non-invasive) for the relief of CRF in cancer
patients after completing chemotherapy. Specific
research questions were:

1. Are acupuncture and acupressure effective
treatments for the management of cancer-
related fatigue? Are improvements in cancer-
related fatigue maintained after the end of
treatment?

2. Is minimal stimulation (acupressure) as effective
as strong stimulation (acupuncture) in the rele-
vant acupuncture points?

3. Is running a randomised controlled trial design
with acupuncture and acupressure feasible?

Methods

Design

A randomised controlled trial using a three-group
design was developed. This was a feasibility trial.
The reason for including acupressure was that many
patients are afraid of needles and may be able to
use non-invasive forms of acupuncture if proven
effective. Also, adding an acupressure group would
help the design of the study by allowing us to
use a sham acupressure group, and thus blinding
the study, decreasing placebo effects. The sham
acupressure group served as the control group.
Subjects were randomised to one of the three
groups using a computer-generated randomisation
table. Subjects who were willing to participate and
met inclusion criteria first completed the base-
line fatigue scale and after its completion the
therapist requested the subject’s group allocation
from the principal investigator. Hence, neither the
patients nor the therapist knew in which group

they were assigned until after completion of the
baseline data. Although no specific method was
used to ensure the treatment allocation could not
be changed after subjects had been entered into
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the trial other than using intention-to-treat anal-
ysis at the end of the study, this did not affect
the study as all subjects remained throughout the
study in the treatment group they were initially
allocated. Randomisation was performed using
the Clinstat program (http://www-users.york.
ac.uk/∼mb55/soft/soft.htm), last accessed 27
January 2006.

Sample and settings

Patients were recruited from an outpatient unit in
one cancer centre in the UK. Inclusion criteria for
the study were:

Patients with cancer who have completed
chemotherapy at least 1 month before.
Adults of either gender.
Patients with a score of five or above on the
screening tool for fatigue (single 0—10 item).
Willing to participate in the study and be ran-
domised in one of the three groups.
Anticipated survival more than 3 months.
No schedule to receive chemotherapy, radiother-
apy or other cancer treatments during the study
period.

Patients were excluded if they had needle pho-
bia; low platelet count (<50,000); suffered from a
bleeding disorder (e.g. haemophilia); were preg-
nant; had lymphoedema at the area of the acupunc-
ture points; haemoglobin levels were less than
9 g/dL and haematocrit less than 30; were on active
treatment for anaemia (i.e. EPO or blood trans-
fusions); had a Karnofsky score less than 70 or
were receiving steroids to combat fatigue. For this
pilot work we aimed at recruiting 50 patients, a
conservative estimate of sample size based on an
improvement of 30%, as seen in the study by Vickers
et al.13

Patients were screened for fatigue and if they
reported high fatigue levels (>5 on a 0—10 scale),
they were randomised to one of three groups,
namely the acupuncture, the acupressure and the
sham acupressure group. About 20% of the patients
approached met inclusion criteria and had a fatigue
score ≥5.

Intervention

The intervention is described following the STRICTA
recommendations for reporting acupuncture tri-
als (http://www.stricta.info/stricta.htm). In

the acupuncture group, patients had a 20-min
acupuncture session needling three points (LI4,
SP6 and ST36) bilaterally three times a week for 2
weeks based on the Traditional Chinese Medicine
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tyle, although individualisation was not part of
he study. These are points traditionally used
or ‘energy’ over the past 2000 years (especially
T36) and were decided after consultation with
wo acupuncturists.14 Points were punctured per-
endicularly to a depth of 0.5—1 in.14 bilaterally
nd were retained for 20 min. Depth of needling
epended on the patients’ size, sensitivity and
tate of health. The needles were Hwato needles
ith guide tubes for single use and their size
as 32 gauge/0.25 mm diameter. The location of
oints was: ST36—–below the knee, in the anterior
oarder of tibia; SP6—–above the tip of the medial
alleolus and posterior to the medial border

f the tibia; LI4—–on the dorsum of the hand
etween the first and second metacarpal bones.
he acupuncturist flicked or rotated the needle
once or twice per session), a standard practice
o elicit ‘de qi’ and determine the exact point
ocation.14 There was manual stimulation of the
eedles, ST36 and SP6 were tonified and even
timulation was applied to LI4. The acupuncturist
mmediately after the session filled out an audit
heet verifying the treatment given. Conversation
uring each session was kept to minimal, only
o facilitate the treatment. In the acupressure
roup, the technique used was tonifying, and
atients were taught to apply pressure to the same
oints for 1 min each, daily for 2 weeks. Finally,
he sham acupressure group was taught to apply
ressure in three points that are not associated
ith ‘energy’ in traditional Chinese Medicine

LI12, GB33 and BL61) in the same way as in the
cupressure group. The pressure technique was
aught in both acupressure groups in an identical
anner. Patients in the acupressure groups were

old that we are testing the effects of two sets
f points, and no one clearly new that one set is
sham technique. No co-interventions were used

or any of the treatment groups. The practitioner
as trained in acupuncture through a 3-year
egree course in a university in the UK, had 1
ear of clinical experience post-qualification
nd previous work experience with cancer
atients.

rocedures

he study was reviewed and approved by the
outh Manchester Research & Ethics Committee
nd the Ethics Committee of the University of
anchester. Patients were identified during their
egular outpatient visit at the outpatient clinic,
hey were referred by the consultant/nurse clin-
cians or patients responded to a poster placed
n the outpatient area of the hospital. As recruit-

http://www-users.york.ac.uk/~mb55/soft/soft.htm
http://www-users.york.ac.uk/~mb55/soft/soft.htm
http://www.stricta.info/stricta.htm
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ent was slow, we aided this with an advert to
local newspaper, from where we had a strong

esponse. Some of these patients had received their
hemotherapy in other hospitals than the one the
tudy took place. A process of obtaining consent
as followed and when the patients agreed to par-

icipate, they were screened using a 10-point VAS
bout fatigue levels (with higher points indicating
igher fatigue levels). Consent was obtained by the
cupuncturist of the study, after giving detailed
nformation about the study. In addition to the
nformation sheet, patients had the opportunity
o see how acupuncture is done through coloured
hotographs. After randomisation patients in all
roups had their first session with the acupunc-
urist about a week later. One acupuncturist was
sed for the treatment of all patients. Patients
ompleted the fatigue scale used in the study (see
elow) three times on their own at home, i.e.
efore starting the treatment, at the end of the
-week treatment and 2 weeks after completing
reatments. Scales were returned with a pre-paid
nvelope to the study’s principal investigator who
as blinded to the treatment the patients were
bout to receive, and the acupuncturist had no
ccess to these scales. Travel expenses to attend
he treatment sessions in the hospital were pro-
ided. At the end of the study and for ethical rea-
ons, all alive patients in the sham acupressure
roup were contacted, presented with the findings
f the study and taught how to locate and press
he more effective points. Recruitment to the study
as open for 9 months, from March to November
005.

ata collection methods
he fatigue scale used in the study was the Mul-
idimensional Fatigue Inventory (MFI).15 This scale
s well validated and provides information in five
reas, namely general fatigue, physical fatigue,
educed activity, reduced motivation, and mental
atigue, consisting of 20 items. A total score of
ll fatigue items is not recommended, instead the
core for general fatigue can be used as an over-
ll indicator of fatigue. Hence, each subscale is
nterpreted separately, and scores can range from
to 20, with higher scores indicating more fatigue.

ome items in the scale are in reverse order to
inimise the influence of response tendencies. The

nstrument has been tested with a number of vol-
nteers and patients showing an average Cronbach
lpha of 0.84, and good construct and convergent

alidity.15 Furthermore, patients in the acupres-
ure and sham acupressure groups completed daily
or the 2 weeks of the intervention a log reporting
hether they had put pressure in the acupoints pre-
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cribed or not. Demographic and clinical data were
lso obtained from the patients’ records.

ata analysis

ata were analysed using descriptive statistics to
ummarise the data and repeated measures analysis
f variance individually for all five areas of fatigue
xplored through the MFI scale with a focus in
etween-groups differences and changes over time.
auchly’s test of sphericity showed no evidence

hat the assumption of sphericity was violated,
xcept in the case of ‘reduced activity’ subscale
P = 0.02). As the above analysis of variance com-
ares the three groups independently of what these
roups are, and because there was an ordering
n the treatment [sham stimulation, mild stimula-
ion (acupressure) and strong stimulation (acupunc-
ure)], a regression approach (ANCOVA) was further
sed. In this model, the baseline fatigue score was
sed as a covariate, and two new fixed factors were
reated and included in the analysis, an indicator
or treatment (scored 1 for acupuncture and acu-
ressure and 2 for sham acupressure) and an indica-
or for acupuncture (scored 1 for acupuncture and 2
or acupressure or sham acupressure). This covari-
te analysis was carried out separately for T2 and
3. Ninety-five percent confidence intervals were
btained from t-tests between two groups.

esults

ample characteristics

orty-seven patients completed the study, with 15
eing randomised in the acupuncture arm, 16 in
he acupressure arm and 16 in the sham acupres-
ure arm. As can be seen in Table 1, the majority of
he participants were females, married, with high
chool or higher education, and professionals or
etired. All participants but one were from white
thnic background. The two most common diag-
oses were lymphoma and breast cancer, reflect-
ng also the most common chemotherapy protocols
he patients had been treated with. The mean age
as 53.4 years (S.D. = 13.1; range = 20—76) (no sig-
ificant difference across the three groups). The
ean initial fatigue score (screening item) was

.2 (S.D. = 1.1) and the mean Hb level was 12.5
S.D. = 1). Drop out from the study was accept-
ble (15%) and comparable across the three arms

Diagram 1). All patients who dropped out were
emale and their mean age in the acupuncture,
cupressure and sham acupressure arm was also
omparable (45, 43.5 and 50 years, respectively).
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Table 1 Sociodemographic and clinical characteristics of the sample (n = 47)

Acupuncture group,
N (%)

Acupressure group,
N (%)

Sham acupressure
group, N (%)

Gender
Female 9 (60) 12 (75) 11 (68)
Male 6 (40) 4 (25) 5 (32)

Marital status
Single 4 (26.7) 1 (6) 3 (18)
Married 9 (60) 11 (69) 12 (76)
Divorced/widowed 2 (13.3) 4 (25) 1 (6)

Education
Primary school 1 (6.7) — —
Secondary school 7 (46.7) 3 (18) 11 (69)
College/university 5 (33.3) 7 (45) 3 (19)
Postgraduate education 2 (13.3) 4 (25) 1 (6)
Missing data 2 (12) 1 (6)

Occupation
Retired 4 (26.7) 5 (32) 8 (50)
Education/health/business 5 (33.30 6 (38) 4 (25)
Housewives 1 (6.7) 2 (12) 1 (6)
Manual workers 1 (6.7) 1 (6) 1 (6)
Administration 2 (13.3) — 1 (6)
Unemployed 1 (6.7) 1 (6) 1 (7)
Missing data 1 (6.7) 1 (6)

Diagnosis
Lymphoma 8 (53.3) 4 (25) 5 (32)
Breast cancer 4 (26.7) 6 (38) 5 (32)
Gastrointestinal cancers 1 (6.7) 4 (25) 2 (12)
Lung cancer 1 (6.7) 1 (6) 3 (18)
Gynaecological cancers 1 (6.7) 1 (6) —
Brain tumor — — 1 (6)

Chemotherapy received
Anthracycline-based 3 (20) 5 (32) 5 (32)
CHOP 5 (33.3) 3 (18) 3 (18)
Gemcitabine 1 (6.7) — 3 (18)
Cisplatin-based 1 (6.7) 5 (32) —
CVP 1 (6.7) — 2 (13)
ABVD 1 (6.7) 1 (6) —

— —
2 (12) 3 (18)
Capecitabine 2 (13.3)
Other 1 (6.7)

Fatigue scores

The MFI showed high internal consistency across the
three assessment points, with Cronbach alpha reli-
ability at T1 being 0.89, at T2 0.94 and at T3 0.92.
Using the MFI, fatigue was high at baseline and
comparable in all participants (Table 2). Fatigue
scores significantly improved in both the acupunc-
ture and acupressure group in four of the five
MFI subscales, namely General fatigue (P < 0.001);

Physical fatigue (P = 0.016); Activity (P = 0.004), and
Motivation (P = 0.024) (Table 2). General fatigue
showed the largest improvements (Fig. 1), followed
by the scores for motivation and reduced activity,

Figure 1 General fatigue scores in the three groups
across time.
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cale, a measure of an overall indication of fatigue,
mprovements were highest in the acupuncture
roup immediately post-treatment sessions (36%),
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Table 2 Fatigue scores over time in the three groups

Fatigue dimension Group T1, mean
(S.D.)

General fatigue Acupuncture 16.4 (2.4)
Acupressure 16.6 (2.7)
Sham acupressure 17.8 (2.5)

Physical fatigue Acupuncture 16.4 (2.7)
Acupressure 16.2 (2.9)
Sham acupressure 17.4 (2.3)

Activity Acupuncture 14.5 (3.8)
Acupressure 14.8 (3.5)
Sham acupressure 17.7 (2.2)

Motivation Acupuncture 13 (3.6)
Acupressure 9.7 (4.2)
Sham acupressure 13.7 (2.9)

Mental fatigue Acupuncture 14.6 (4.6)
Acupressure 13 (3.9)
Sham acupressure 13.4 (5.1)

T1: baseline data; T2: end of 2-week treatment; T3: 2 weeks after
tment and randomization.
ollowed by acupressure (19%), while the sham acu-
ressure group did not improve at all. Improve-
ents were maintained about 2 weeks after the end

f all sessions, although they were not as impressive

T2, mean
(S.D.)

T3, mean
(S.D.)

F (d.f. = 2) P

10.5 (3.0) 12.8 (3.2) 10.11 <0.001
13.4 (3.0) 14 (2.4)
17.7 (2.6) 16.9 (3.0)

12.7 (4.0) 13.4 (4.1) 4.73 0.016
14.9 (3.5) 14.5 (3.2)
18 (2.9) 17 (2.6)

10.5 (4.8) 12 (4.4) 6.56 0.004
11.6 (4.5) 12.4 (3.7)
17 (2.5) 16.4 (3.1)

9.4 (3.8) 9.2 (4.3) 4.26 0.024
8.1 (4.0) 8.5 (3.2)

12.8 (2.9) 13.1 (3.7)

10.2 (4.8) 11.8 (5.1) 0.010 0.99
11.9 (4.4) 11.2 (4.5)
12.45 (5.1) 11.1 (5.4)

end of treatment.
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Figure 2 Percent improvement of general fatigue over
time in the three groups compared to baseline scores.

as after the end of treatment (Fig. 2). The power of
the analysis for the above four subscales was ade-
quate, ranging from 0.69 to 0.97 (�2 = 0.23—0.40).
Mental fatigue showed similar improvement in all
three groups (P > 0.05), although this analysis was
underpowered.

Through the regression analysis (ANCOVA) it
was shown that the indicator of active treat-
ment (acupuncture or acupressure) significantly
influenced the results for General fatigue at T2
(end of treatment) compared to sham acupressure
(F = 5.69; d.f. = 1, 33; P = 0.023). Acupuncture was
found to be significantly more effective than acu-
pressure or sham acupressure (F = 7.37; d.f. = 1, 33;
P = 0.01). Results for the indicator of treatment
or indicator for acupuncture were not significant
for General fatigue at T3. For Physical Fatigue at
T2, results were not significant in relation to the
indicator of treatment, although acupuncture was
associated with significant improvements (F = 4.70;
d.f. = 1, 33; P = 0.037). Results for the indicator of
treatment or indicator for acupuncture were not
significant for Physical fatigue at T3. For Activ-
ity at T2, results were significant for the indicator
of treatment (F = 4.44; d.f. = 1, 33; P = 0.043) but
not for acupuncture. Results for the indicator of
treatment or indicator for acupuncture were not

significant for Activity at T3. For Motivation at T2
and T3 the results were not significant in rela-
tion to the indicator of treatment and the indica-
tor for acupuncture. For Mental Fatigue, although

U

P
t

Table 3 Ninety-five percent confidence intervals of the dif
ment groups at T2

95% CI: acupuncture and
acupressure groups

95%
sha

General fatigue −5.24 to −0.35 −9
Physical fatigue −4.87 to 1.25 −7
Activity −4.47 to 3.04 −9
Motivation −2.15 to 3.96 −6
Mental fatigue −4.82 to 2.78 −5
A. Molassiotis et al.

he results for the indicator of treatment were not
ignificant, they were significant for the indica-
or of acupuncture (F = 4.98; d.f. = 1, 33; P = 0.032).
esults for the indicator of treatment or indica-
or for acupuncture were not significant, however,
or Mental Fatigue at T3. Ninety-five percent con-
dence intervals of the difference for the above
ariables are shown in Table 3.

Looking at each participant’s scores over time,
mong those using acupuncture 11 improved (max-
mum improvement 77%), one was stable (0—5%
mprovement) and 1 increased the fatigue scores.
mong those using acupressure 10 improved (maxi-
um improvement of 40%), 2 were stable, and none

ncreased the fatigue scores. Finally, among the
ham acupressure participants 2 improved, 7 were
table and 4 increased their fatigue levels.

The daily log was completed by all patients
n the two acupressure groups, and there were
nly between 1 and 4 days (out of the 14) that
ere not completed by 4 subjects. There were
lso two patients with lymphoedema of the left
rm who did not have acupuncture in the affected
rm, although looking at the individual scores, both
atients showed high improvements in their fatigue
cores.

ide effects from treatments

bout 90 sessions of acupuncture were given. Side
ffects from the acupuncture included spot bleed-
ng in two cases, bruise in one point in 1 patient,
ne patient feeling discomfort in one point (SP6),
nd one patient feeling nauseous after the end of
he session. One patient felt nervous about needles,
ut still continued with all treatments. In the acu-
ressure groups, the only complained was bruising
rom pressure in one patient and pain in the points
fter pressure.
nsolicited comments

atients made a number of positive comments on
heir questionnaires, reporting noticing improve-

ference in the fatigue variables among the three treat-

CI: acupuncture and
m acupressure groups

95% CI: acupressure and
sham acupressure groups

.19 to −3.89 −6.39 to −1.11

.72 to −2.06 −5.61 to −0.56

.32 to −2.77 −8.37 to −2.29

.25 to −0.24 −7.13 to −1.17

.94 to 2.23 −4.80 to 3.13
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anagement of cancer-related fatigue after chemo

ents in their breathing (two lung cancer patients),
heir low back pain or pain in the arm, and improve-
ents in their sleep quality. Patients also men-

ioned they walked further distances after the
cupuncture sessions, felt more alert and managed
o do things such as ironing which they were avoid-
ng before due to tiredness.

iscussion

he results of this pilot study showed that acupunc-
ure produces clinically meaningful improvements
n the fatigue levels of chronically fatigued patients
fter chemotherapy. To our knowledge, this is
he first randomized trial testing the effects of
cupuncture in cancer-related fatigue, and the
ean improvement in general fatigue after a course

f six sessions was 36%. This level of improvement is
lightly higher that that reported by Vickers et al.13

n their uncontrolled study of 37 patients (mean
mprovement of 31.1%), which may be attributed
o the different points used in these two studies
r the frequency of the sessions. The latter phase
I study did demonstrate that acupuncture is wor-
hy of further investigation, and our trial confirmed
hat improvements are sustained when using a ran-
omized trial design.

Improvements in relation to acupressure in the
ame points were also shown, although their mag-
itude was considerably lower than that seen in
he acupuncture patients. The mean improvement
as 19%, slightly above the minimum clinically
eaningful improvement as discussed in the paper
y Vickers et al.13 Nevertheless, albeit its modest
mprovement, it could potentially be an alternative
elf-help intervention for fatigued cancer patients,
specially those with needle-phobia, those who
annot travel to receive acupuncture or those who
ave no access to an acupuncturist. This is an
asy method to teach, there are no costs involved
nd our study patients found it pleasant and
seful. Nevertheless, as shown from the ANCOVA
esults, acupuncture showed significantly higher
mprovements compared to acupressure, hence
trong stimulation of the relevant meridian points
as associated with more improvement in fatigue.
We did not have an obvious placebo effect in

ur results, as the patients in the sham acupressure
roup (who were told that they are using a different
ombination of points than the other acupressure

roup) did not improve at all. However, a placebo
ffect, especially in the acupuncture group, cannot
e ruled out, as they received more attention by
he therapist and a more active form of treatment.
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ham acupressure was found to be an appropri-
te blinding method for the patients, avoiding the
roblems with superficial or minimal needling tech-
iques, hypothesising that any real but unknown
ffect with this (sham) group would have been low.
he use of non-invasive sham needles (Streitberger
eedles) may have been a more appropriate blind-
ng technique, although sham acupuncture is still
n unresolved methodological issue in acupuncture
linical trials.

It was interesting to see that all dimensions
f fatigue improved, except in the case of men-
al fatigue. Looking further at the correlations
etween the initial score of fatigue and the MFI
ubscales (not reported here), there was absence of
ny correlation between the former and the mental
atigue scores across all three points. One explana-
ion may be that the statements used to describe
ental fatigue (i.e. forgetfulness) may have not
een associated with what patients perceived as
atigue. Due to the small sample size, a Type II
rror is possible. However, the more likely explana-
ion may be that acupuncture produces more mea-
urable physical changes after needling the points
sed in the current study, either through sero-
onin pathways,16 through the release of endoge-
ous steroids or mediating endogenous opioids,17

r another biological pathway yet to be identi-
ed. Nevertheless, a significant effect between
cupuncture and mental fatigue were observed
n the regression analysis. Furthermore, the only
atient in the acupuncture group who had an
ncrease in fatigue was a patient suffering also from
ypothyroidism. As thyroid dysfunction and fatigue
re related, an exclusion criterion in future studies
hould be patients with hypothyroidism.

The regression analysis also showed that at
3, there were no significant effects from the
ctive treatments. The improvement at this time of
ssessment was, however, clinically significant, at
east in the acupuncture group. What these results
ossibly imply is that patients were under-treated
nd six sessions over 2 weeks, although sufficient
o improve fatigue immediately, were not suffi-
ient to sustain this benefit for long. Hence, a
uture study should consider more treatments over
longer period of time in order to sustain improve-
ents longer. Teaching patients to carry out main-

enance acupuncture after the prescribed duration
f treatment by a therapist may lead to greater
mprovements over a much longer period of time.

This pilot study also showed that a large rigorous

andomized trial of acupuncture is feasible, with
cceptable drop out rates and with the integrity of
study protocol being maintained. Patients were

lso eager to participate. The only initial difficulty
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we experienced was in recruiting patients with ini-
tial fatigue scores of >5 (on a 0—10 scale), i.e.
those with moderately high to severe fatigue; many
patients who approached us with complaints of
fatigue had a score less than 5, and hence were not
included in the study. However, an advert in the
local paper significantly increased the numbers of
patients recruited for the study almost overnight.
It may be that moderately to severely fatigued
patients respond better to such interventions, on
which assumption we based our decision to exclude
a large number of less fatigued patients. It will
be of interest in future studies to explore whether
less fatigued patients with cancer respond equally
well to acupuncture as patients with more severe
fatigue.

The concept of randomization was acceptable
to patients, and no one who was assigned to one
group expressed a strong preference for another
of the study’s groups. The only problem we had
before randomization in accruing patients was trav-
eling, and several patients who met inclusion crite-
ria decided at the end not to take part in the study,
as traveling to hospital to receive the intervention
was problematic, either as they lived far away from
the cancer centre or were too fatigued to travel.
This problem was also communicated to us by sev-
eral patients who received acupuncture, although
only 1 (6.6%) dropped out because of travel diffi-
culties. Travel was also identified as an obstacle to
accrual by Vickers et al.13 Furthermore, visiting the
hospital three times a week for 2 weeks was also tir-
ing for our patients. As there is little difference in
improvement between treatment of once per week
for 6 weeks, twice a week for 4 weeks13 or three
times for 2 weeks, decreasing the frequency of vis-
its and extending the duration of the treatment is
a more appropriate intervention plan for fatigued
patients.

The MFI was a comprehensive tool and, unlike
other scales that give only an overall single score,
it allowed us to explore different dimensions of
fatigue. Patients clearly understood the questions
and there was no missing data in any questionnaire.
Also, the scale’s reliability was high. However, as
depression and difficulties with sleeping are closely
linked with fatigue,18—20 it would be appropriate
in future studies to additionally measure at least
these two important covariates of fatigue.
Conclusion

Our results support the use of acupuncture (and to
a lesser extent acupressure) in the management of
fatigue in patients with cancer after chemotherapy.
A. Molassiotis et al.

owever, despite finding significant results with this
elative small sample size, they should be treated
s preliminary as no formal power calculations were
arried out, an imbalance in pre-randomisation
ovariates may be likely, there could be selection
ias as well as an inflated type I error rate.21 A mul-
icentre large randomized trial is warranted.
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