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Summary

For clinical trials of acupuncture, it would be desirable to have a sham procedure that is indistinguishable
from the real treatment, yet inactive. A sham needle has been designed which telescopes instead of
penetrating the skin. The Park Sham Device involves an improved method of supporfing the sham needle
and requires validation. The objective of these studies was to test whether the sham procedure using the
new device ‘was 1) indi_stinguishable from the same procedure using real needles in acupuncture naive
subjects, and 2) inactive, where the specific needle sensation (de qi) is taken as a surrggate measure of
activity. The studies were designed as subject and assessor blind, randomised controlled trials. Study 1)

‘included 58 patients enrolled in a clinical trial of acupuncture for acute stroke. Study 2) included 63
Thealthy, acupuneture naive, adult volunteers. The interventions used were real or sham acupuncture using

the Park Sham Device. Study 1) was set in a district general hospital, and study 2) in a university
laboratory. The outcome measure in study 1) was the form of treatment that patients believed they had
received. In study 2) the outcome measure was experience of de qi, as judged by three acupuncture
experts. No patient in either group(study 1) believed he or she had been treated with the sham needle. In
40 volunteers (study 2) for whom experts achieved consensus, the relative risk of experiencing de qi with
real acupuncture to that with sham acupuncture was 15.38 (95% CI 2.26 to 104.86). The inter-rater
reliability of all 13 experts (study 2). calculated from their judgements on 10 subjects selected by
randomisation, was 0.52 (95% Cl 0.19 to 0.61). In conclusion, the results suggest that the procedure
using the new device is indistinguishable from the same procedure using real needles in acupuncture
naive subjects, and is inactive, where the specific needle sensation (de qi) is taken as a surrogate measure
of activity. It is therefore a valid control for acupuncture trials. The findings also lend support to the
existence of de qi, a major concept underlying traditional Chinese acupuncture,
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Introduction

In clinical trials of the efficacy of manual
treatments like surgery or acupuncture, control
groups are commonly given ‘sham’ procedures.
Sham procedures, in order lo be true placebos,
must be 1) indistinguishable from the real
treatment and 2) inactive. In acupuncture trials,
various controls for the process of inserting a
needle and stimulating it have been used. These
include needling off point or at inappropriate
points,"* pricking or scratching with blumt
needle,* needling with an adhesive plug at the
tip,' pressing a finger-nail," off point and sham
clectrostimulation,” sham TENS,' plastic: guide

tube,” guide-tube with blunted cocktail stick'”
sham electrostimulation," and blunted needle with
a piece of cube shaped elastic foam to position the
needle.” None of these seems to be ideal.

A new sham acupuncture needle has been
developed." It appears similar to the real needle,
but is blunt and free to slide within the handle so
that, when pressed, it telescopes into the handle
instead of penetrating the skin. It was originally
applied through an adhesive dressing for
support.”* but we developed a device (Park Sham
Device; PSD) which includes a sham needle and
an adhesive tube.”* We believe that this adhesive
tube holds the sham needle more firmly in place,
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Figure la Park Sham Device wiih shum needle and real needle. 1. Needle handle, 2. Guide rube,
3. Guide O-Ring, 4. Purk tube, 5. Flunge, 6. Double sided tape, 7.Skin, 8.Dermis, 9.Muscle,
10. Dull tip of sham needle, 11. Sharp tip of real needle

Figure 1b Park Sham Device

and maintains the sterility of a ‘genuine
acupuncture needle. (Figure 1) The original sham
needle had a copper handle, so we developed a
version with a stainless steel handle o match the
needles we intended to use in a clinical trial. This
paper describes studies that have investigated
whether the procedure using the PSD is 1)
indistinguishable frorm the same procedure using
real needles in acupuncture naive subjects, and 2)
inactive, where the specific needle sensation (de
qi) is taken as a surrogate measure of activity. This
needle sensation is believed to be an essential

element of acupuncture treatment representing the
needle’s effect in controlling ‘the flow of energy
(qi) in the body’." According fo the principles of
Chinese medicine, energy flow is intimately
related to health.

The needle sensation (de qi) is an unusual
experience which may be difficult to describe but
which acupuncture practitioners claim to recognise.
Few researchers have explored the concept. but
in a seminal study, Vincent found that patients
undergoing acupuncture described the sensation
with the terms ‘pulling’, ‘numb’, ‘heavy’, ‘dull’ and
‘aching’, together with “spreading’, ‘radiating’and
‘pulsing’ and general pain descriptors.”” However,
it was not clearly established that these particular
sensations were directly associated with the de gi
phenomenon. We therefore planned to involve
experienced acupuncturists to judge the presence
or absence of de qi.

Methods

Park Sham Device

The PSD is illustrated in figure |. Each PSD is
composed of a needle (either real or sham) and a
base unit comprising a guide tube and the Park
tube with a foot-plate that attaches to the skin with
double-sided adhesive tape. The real and the sham
needles are the same size (0.35mm x 70mm), and
manufactured in stainless steel (Dong Bang
Acupuncture Ine., Korea).
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Suedy 1} Is PSD indistinguishable from the same
procedure using real needles in acupuncture naive
subjects?

Patients admitted to hospital with an acute stroke
were recruited to a palient- and assessor-blinded
randomised controlled trials (RCT) that compared
the effect on rehabilitation of real acupuncture with
that of the sham. acupuncture, We report here the
findings- of the tests of blinding of the first 58
patients who were reated between November 1999
and April 2001. Afier 12 sessions of treatment,
patients were asked by the assessor *‘When you
volunteered for the trial, you were informed that
you had an equal chance of receiving acupuncture
or sham (pretend) acupuncture. Which acupuncture
do you think you received?” The choice of responses
was ‘acupuncture, sham acupuncture and don’t
know". The study received approval from the North
& FEast Devon Research Ethics Committee and
informed consent was obtained from all patients.

Stuedy 2) Is PSD inactive, where the specific needle
vensation (de qij is tuken as a surrogate medsire
of activity?

Subjecis

Volunteers were recruited to a subject and
assessor- blinded study through the local press and
by contacting students through university staff.
Healthy volunteers aged over 16 years. who had
not previously received acupuncture and were
litelong English speakers, were invited to take part
in the study. Volunieers whao were pregnant, taking
analgesic medication. or had a bleeding disorder,
or who had current pain or local injury preventing
access to the acupuncture point were excluded.
Volunteers: were requested not Lo take analgesics
or consume alcohol within the 8 hours prior to the
study. Volunteers were informed of the potential
risks of acupuncture and provision of indemnity,
and were then asked to give written consent.

A sample size of 30 per group was expected to
have 90% power at 0.05 significance level {two-
sided) to detect the difference between the two
groups based on the assumption that de qi is felt
by 35% of the sham-ncedle group and 75% of the
real needle group (from clinical experience). The
North & East Devon Local Research Ethics
Commitlee approved the study protocol.

Buzrvicand for chgrhibiy
in= &

Gzclumded e o chranic
analzene wee tn= 13

v
Handranmed (a-63)
g \.

Reat E videntaped {n=321  Shans scug & videotaped 31

Ripht fu= 160 Letfl =10y Kight (m=15, Lett (p=104

Tetervieneod - videotapad [o= 1130
Iierviesnal £ videaped (11238 Wishurew du e
mesaed video- recondmp fmel)
Juidged by ihe intrrviewer Tudged by the Itervicwer !

pw reviewen fa=12431) P FEvicwers (-3 H28)
Warhdrawn, de 10 posaibhe s (el ) Withalrmam okit to posaihic Bies fo=i)

Priviary soulyads §n24) Pragary analysis i 15}

Fieludod due (i dizagrsetrent Enchuded e ik

berweea judges (o211l
Scvonasy amelins fe=29)
Majonty Jisdgenon

betwrun judges fir=1)
Sevondiry mmlwis (n=3 1)
Magority judgement

Figure 2 Flow diagram of the progress through
study 2

Procedure

A flow diagram of the study is given in figure 2.
Volunteers were told that the study aimed to
investigate the feelings produced by two different
types of acupuncture needle. They were then
randomised to receive either real or sham
acupuncture at the Hegu (L[4) point (between first
and second metacarpals) in either the left or right
hand. Random numbers were created using block
randomisation, and scaled in opague envelopes by
a person not involved with the smudy. The
envelopes were opened only after consented
volunteers were introduced (o the acupuncturist
(JP), who was the sole person to know the
intervention allocation. Voluoteers lay supine on
the clinic couch. The acupuncturist attached the
base unit to the selected point and then tapped the
top of the needle shaft: in the case of the real
needle, it penetrates skin; in the case of sham
needle. it simply presses on the skin and recoils
into handle. The guide tube was then slid forward
within the Park tube, revealing the handle. which
was twisted and moved up and down for 3Q
seconds. Needles were inserted (real) or
positioned (sham) vertical to the skin. After
removing the needle and base unit. the
acupunclurist covered the point with 3M
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micropore tape {to méaintain blinding) then lefi the
room.. The interviewer (AW, an acupuncinre
teacher and practitioner with 20 years' experience)
entered. remaining blind io the subject’s
intervention, and interviewed the subject with
structured, open qguestions. The questions asked
routinely were: “You have just been treated with a
needle. How would you deseribe the sensations?
What did it feel like? Did it feel like anything vou
have felt before? Where did vou feel these
sensations — at the place itself or anywhere else?’
When volunteers had  diffieulty describing
scnsations, they were encouraged with the
following options: “You can use any words you
like. Perhaps it would help if you told me what it
felt Dr P was doing to vou?* The interviewer
recorded his judgement on whether or not the
volunteer had experienced de qi -or not according
to hissher responses. Finally, the subject
completed a questionnaire, modified from Vincent
(Vincent 1989); consisting of 25 sensations to be
scored on @ 4-puint scale from 0 (none) to 3
(strong). In addition. the questionnaire assessed
the subject’s knowledge of acupuncture,
familiarity with the concept of de gi or ‘needle
sensation’, and any difference between histher
expectations  and  actual  experience  of
acupuncture. Throughout the needling and
intervicw procedure, the subject’s face and upper
body were video-recorded.

Measures and analysis

The primary outcome measure was. the
consensus judgement of three experts: of whether
or not the volunteer had experienced de gi. If in
doubt, a judgeiment of *not de i was used. One
of the experts was always the interviewer; the other
two experts judged after watching the videotape of
the interview. Experts were identified by three UK
professional acupuncture societies (Acupuncture
Association of Chartered Physiotherapists. British,
Acupuncture Council, British Medical Acupuncture
Saciety). Sixteen individuals volunteered, from
which 12 reviewers were selected: ‘two from each
of the three organisations and six more through
randomisation. Each of the |2 reviewers saw 10
individua) video recordings. Thus, two reviewers
and the interviewer (AW) assessed each of the
60'subjects.

In additiofi, in order o assess interreviewer

reliability, a set of 10 recordings was randomly

selected and sent to all reviewers. We caleulated
the approximate inter-rater reliability (IRR)
('ihcluding approximate 95% confidence intervals)
through ANOVA using a two-way random effects
model."*" This method is based on every subject’s
videotape being judized by cach reviewer and
the assumption thar reviewers were randomly
selected {at least without investigator bias) froma
population of experts.

The primary analysis, as pre-determined by
the protocol, was performed using only those
subjects on whom a consensus was achieved by
all three asseéssors. Subsequently a further,
exploratory analysis was performed on all subjects
using the majority judgement. Data were analysed
by calculating relative risk and its 95% confidence
interval using SPSS 9.0,

Results

In study 1, 38 patients (M/F=30/28). aged from
38 to 87 years old were treated during the study
period. No patients in either group believed they
had been treated with the sham needle (Table 1).

Table | Responses of stroke patients in sham-controlled
trial who were asked ‘Did you receive real or
sham acupuncture?” (Study 1)

Needle Real Sham Total

Answer
Real 11 9 20
Sham 0 0 ]
Don’t know 1R 20 an
Total 29 29 58

In study 2, G3 volunteers were recruited for
the trial between November 2000 and February
2001, of whom three were withdrawn for the
following reasons: video recording unobtainable
for .one volunteer due 1o a technical problem:
possible bias identified with two voluntecrs who
had previously attended a lecture on acupuncture
research given by the sccond author (AW).
Therefore 60 volunteers were included in the
analysis (mean age 37.1 (8D 16.7) vears,
rmale/female ratio 14/46). Baseline variables: were
similarin the two gronps (Table 2).

All three assessors agreed on the presence or
absence of de qgi in 40 (66.67%) of the 60
volunteéers. The results in this group (Table 3)
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Teble 2 Baseline characteristics of volanteers (Study 2)

Treatment group
Characteristic o Real scupunciure Sham acupuncture Total
(n=13I) {n =29)
Age: Mean (SD), [Range] 60 35.5(15.6),(I8-77)  38.7(169), [18-75) ‘7[;8“;‘?: %
Male/Female 40 823 623 14/46
Volunteers i * 10 : 2
tuihnded Knowledge of acupuncture 60 1.10=0.30 1142044
Cogpirignafepommum. 2.1642.73 2382197 :
vs experience T
Familiarity with De qi 3
or *needie-sensstion + 60 None None None
nae N=21 N=19
Subjects in Age, mean (SD}, [Range] 40 _ 37.2(16.0),
Consensus 357 (14.7), [18-77) 38.9 (17.6), [18-68] [18-771
gromp Male/Female 40 $il6 415 0131

* 3 point-scale, 1 = slight, 2 = moderate, 3 = extensive,

t 6 point-scale, 0 = not at all what the subject expected, 5~ Exuctly what the subject expected.

1 Yes/No binomial scale.

Tuble 3 Contingency table of 40 subjects in primary

Tuble 4" Contingency table of 60 subjects in secondary

analysis analysis
Judgement Judgement
Needle type Deqi  Non-Degi  Total Needle type Deqi  Non-Degi  Total
Real 17 4 21 Real 2 2 31
Sham I 13 19 Sham 6 23 29
Total 18 22 40 Total 28 32 60
show that the relative risk of experiencing de qi  Discussion

with real acupunecture to that with PSD was 15.38
(95% CI 2.26 to 104.86). The analysis involving
all 60 subjects, based on the majority judgement
of the three assessors (Table 4), indicates that
the relative risk of experiencing de qi with real
acupuncture to that with PSD was 3.43 (95%
Cl 1.62 10 7.24).

[nter-reviewer reliability (IRR). based on the
judgements on 10 randomly selected subjects,
of all 13 reviewers was 0.52 (95% CI 0.19 to
0.61). In the 6 subsets each judged by 3 assessors,
the TRRs were 0.59 (0.39 to 0.92), 0.49 (0.28
to 0.69), 0.63 (0.44 to 0.78), 0.76 (0.61 to 0.89),
0.21 (0.02 to 0.38) and 0.75 (0.60 to 0.87),
respectively.

There was no noticeable adverse event other
than minor bleeding or discomfort around the
point of needle insertion in a few subjects,

Volunteers who received sham acupuncture
found it met their expectations (Table 2) to the
same degree as did those who received real
acupuncture, providing further evidence that the
two are indistinguishable.

These data suggest that a new sham acupuncture
device, the PSD, is both indistinguishable from real
acupuncture and inactive, thus meeting important
criteria for use in sham-controlled trials.

Since not a single patient recognised that they
had reccived treatment with PSD, it seems
robustly indistinguishable. However, this finding
may be limited by the facts that these patients
may have had abnormal sensation because of their
recent stroke and were possibly disorientated from
hospital admission. In addition, patients involved
in clinical trials may be more likely than healthy
volunteers to believe that they have received
genuine treatment. Experience in other clinical
settings ‘will be required for further validation of
the device,

The PSD’ lack of activity is supported by the
finding that healthy volunteers were more likely
to experience de gi, used here as a surrogate for
clinical effectiveness, with a real acupuncture
needle than with the PSD. This result was
confirmed when using the (weaker) majority
opinion of the judges. However, one limitation of



Papers

these findings is that the responses of the
volunteers will be influenced by the questions
asked. The volunteers were representative of
English speaking populations, and the result of this
study can be generalised to other similar: groups.
Experience at other acupuncture points and with
other practitioners: will be pecessary in order to
conlirm that de qi is not generated in other $etfi'ngs.
[t will be noted that one out of [B:volunleers in the
PSD group was judged 1o hiave experieticed de g,
and 6 out of 28 using the majority data. This may
be due theoretically to measurement error, to
observer error or o the fact that the PSD on the
acupuncture point may produce a sensation which
is described in similar terms to de qi yet is
somchow ditferent. In any of these cases, PSD still
represents a useful sham proeedure.

The inter-rater reliability (IRR) among 13
reviewers was 0.52 (95% CT 0.19 to 0.61), which
is considered reasonable in a medical context.”
This is lower than anticipated at the outset of the
study, and is likely to be due to differences in the
education ‘and practice of the reviewers. The
acupuncture experts reached complete consensus
in only two-thirds of cases. Of the remaining 20
cases, the two judges who used video disagreed in
12 cases, while in 8§ cases they agreed with each
other but disagreed with the original interviewer
[1 is notable that there was a low [RR between two
particular video judges. This level ol disagreement
might have several explanations. Sixteen experts
from three professional organisations may nol be
representative  of the whole population  of
acupuncturists, and the judgement may contain
the complex combination of judgement itsell and
Jjudaes’ variation in knowledde and expenience.
Error may have been introduced by the limitation
of'the technology: i.c. video. In addition, this study
was conducted at only one acupuncture poirt and
on only ‘onc occasion.

The sham needle has been tested previously,”
but we believe that the methods are open to
criticism, Volunteers in that study were asked if
they could feel *a dull sensation” which may not
accurately reflect de gi. In addition, the authors
tested whether the needles were distinguishable by
asking volunteers whether they believed the
needle had “penétrated’, which is only part of

the acupuncture experience. In a clinical study

using the sham needle." patients were asked four
credibility questions but the sample size wag
insufficient to test equivalence of the procedures.
Important improvements in PSD (Figure 1)
compared with the earlier design include the
avoidance of potential contamination of the
needle, and the smaller “footprint’ on the skin.
However. further investigation of this device will
be reguired to establish its performanee in the
hands of different clinicians, in different
acupuncture points ‘particularly with a different
anatomical configuration (e.g. in more curved
skin, or in hairy regions), and with sham needles
made to match different manufacturers’ styles.
We conclude that the newly developed PSD is
valid as a control procedure for trials of the
efficacy of acupuncture, or, more specilically, the
needle penetration aspect of treatment. Our second
conclusion arising from this work is perhaps more
profound. Naive volunteers cannot distinguish
between real needles and the sham device, yei are
much more likely to experience de gi with the former
than the latter. This Ninding givés some support to
the existence of the phenomenon of de gi. one of
the major coneepts underlying traditional Chinese
acupuncture. We believe that the question of
whether or not de qi can ‘be scientifically
demongtrated to exist deserves fuither rigorous study.
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