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Abstract
Objective. The purpose of this study was to investigate the efficacy of acupuncture as an
adjunctive therapy to standard care for the relief of pain and dysfunction in elderly patients
with osteoarthritis (OA) of the knee.
Methods. Seventy-three patients with symptomatic OA of the knee were randomly assigned
to treatment (acupuncture) or standard care (control ). Analysis was performed on last score
carried forward to account for patients who dropped out before completion. Patients selfscored Western Ontario and McMaster Universities Osteoarthritis Index ( WOMAC ) and
Lequesne indices at baseline and at 4, 8 and 12 weeks. Patients in the control group were
offered acupuncture treatment after 12 weeks. The data for these patients are pooled with
those from the original acupuncture group for within-group analysis.
Results. Patients randomized to acupuncture improved on both WOMAC and Lequesne
indices compared to those who received standard treatment alone. Significant differences on
total WOMAC Scale were seen at 4 and 8 weeks. There appears to be a slight decline in effect
at 4 weeks after cessation of treatment (12 weeks after first treatment). No adverse effects of
acupuncture were reported.
Conclusion. These data suggest that acupuncture is an effective and safe adjunctive therapy
to conventional care for patients with OA of the knee.
K : Osteoarthritis, Knee, Acupuncture, Adjunctive therapy, Elderly.

Osteoarthritis (OA) is the most prevalent form of arthritis
[1] and its most common site is the knee joint [2, 3].
Community-based studies [4–6 ] are increasingly emphasizing the contribution made by knee pain and knee OA to
lower limb disability and reduced quality of life.
Recent guidelines for the medical management of
knee OA [7] emphasize the role of patient education,
weight loss, physical and occupational therapy, aerobic
exercise and pharmacological therapy. Drug therapy
includes non-opioid analgesics such as acetaminophen,
non-steroidal anti-inflammatory drugs (NSAIDs), topical analgesics (capsaicin cream), opioid analgesics and
intra-articular steroid injection. Management of OA,
however, is often ineffective and pharmacological agents,
especially NSAIDs, have the potential to cause unpleasant and sometimes dangerous side-effects [8–13].

If medical management fails to control a patient’s
symptoms adequately, knee arthroplasty may be recommended for those with severe disease. Replacement
surgery can pose risks, especially in the elderly OA
patients who often have co-morbid medical conditions
[14]. Patients who fail medical therapy and are either
not candidates for, or refuse, surgery need to be considered for complementary medical treatment.
In many Asian countries, and increasingly in western
countries, acupuncture is a popular treatment for arthritis [15]. In traditional Chinese Medicine ( TCM ), OA
is known as Bi syndrome and acupuncture has long
been a standard treatment. A recent review of the
mechanism of acupuncture analgesia [16, 17] provided
an overview of the neural, humoral and biomagnetic
mechanisms that may contribute to the production of
acupuncture analgesia. More conventional research into
the mechanism of acupuncture pain relief has diverged
into two widely accepted theories: (1) activation of the
gate control system [18, 19]; (2) stimulation of the
release of neurochemicals in the central nervous system
[20–22]. Treatments with acupuncture have been shown
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to increase the production of endorphins and enkephalins [23, 24]. Transient increases in B-lipotropin and
B-endorphin have been detected up to 60 min after
electroacupuncture treatment [25]. Stux and Pomeranz
[26 ] have explained acupuncture analgesia as a technique
of peripheral sensory stimulation that causes a maximal
activation of the endogenous opioid and non-opioid
analgesic systems.
Apart from the mechanism-of-action literature on
acupuncture, research into the effectiveness of acupuncture for pain has been carried out; yet, most studies
have methodological flaws that cast doubt on results
reported. In a recent systematic review of acupuncture
and pain, Berman [27] identified only seven studies
assessing the effectiveness of acupuncture for the treatment of OA. However, systematic flaws were found in
these studies as well. Inadequate statistical power
[28–31], failure to blind the evaluator [28–30, 32],
inadequate number of acupuncture treatments to effect
change according to TCM authorities [33], failure to
control for concomitant therapies [28, 32] and uninvestigated patient attrition were among the major flaws.
Berman et al. [34] reported in a pilot study that 12
patients with symptomatic knee OA who added traditional Chinese acupuncture to background therapy
showed improvement in symptoms and joint function
when standard outcome measures were used. The current
study was designed to answer questions raised from the
pilot work in anticipation of conducting a larger more
definitive randomized controlled trial (RCT ). The design
compared acupuncture as an adjunctive therapy to standard oral medication vs standard medication alone, specifically to examine whether improvement seen with
acupuncture treatment was biased by the natural course
of the disease or by regression to the mean due to
repeated outcome measurement. The rationale behind the
use of acupuncture in adjunctive trials is that standard
care is not fully effective in alleviating pain or slowing
the progression of the disease, and acupuncture may
improve outcome [35] either by potentiating the analgesic
effects of medication [22] and/or slowing the disease
progression [36 ]. This adjunctive design, however, may
not totally control for the placebo effect and, therefore,
cannot conclusively determine how much improvement
is attributable to the acupuncture treatment vs the effects
that stem from the entire treatment experience [37].
This intermediate clinical trial also addressed some of
the methodological limitations found in prior studies
by including random treatment assignment, adequate
sample size, use of standard outcome measures, and a
blinded independent assessor. Valid and reliable outcome measures, including the Western Ontario and
McMaster Universities Osteoarthritis Index ( WOMAC )
total score, WOMAC pain and disability subscales, and
Lequesne Algofunctional Index [38–40] were used for
assessing pain and physical dysfunction. Questions concerning differences in outcome between true, sham and
placebo acupuncture groups were not examined in this
study, but will be considered in a large multicentre
Phase III trial.
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The purpose of this study was to determine whether
acupuncture is a clinically effective and safe adjunctive
therapy when added to conventional treatment for
elderly persons with OA of the knee. The questions
addressed were designed to (1) examine whether the
addition of acupuncture to conventional therapy would
produce relief of pain and dysfunction symptoms greater
than conventional therapy alone for elderly patients
with OA of the knee, (2) ascertain whether the therapy
effects last for 4 weeks following termination of treatment and (3) determine whether side-effects to this
therapy are reported for participants.

Methods
Sample selection generation and sample selection
Based on our pilot data, with a mean difference on the
WOMAC score of −14.0 (at 8 weeks) and .. of 20.5,
we estimated that 35 patients would be needed in each
group to give 80% power to demonstrate a statistically
significant improvement in total WOMAC score between
the treated and control patients at 8 weeks after enrolment. Seventy-three patients with symptomatic knee OA
were screened as being eligible and randomized using
computer-generated assignment. Patients were recruited
from the Faculty Practice of the Division of
Rheumatology at the University of Maryland, and
through public service advertisements in radio and print
media in the greater Baltimore area. Block randomization
to ensure balance within groups was carried out using
opaque sealed envelopes. Computer-generated random
numbers were used to select randomly block size and
permutation within block. Block sizes of four or six
subjects were used, e.g. if ‘A’ is treatment group and ‘B’
is control group, for blocks of four, the possible assignment orders are AABB, BBAA, ABAB, BABA, ABBA,
BAAB; for blocks of six there are 20 permutations.
Six participants were lost to follow-up before the
week 4 assessment, and 58 remained in the study through
the follow-up at 12 weeks from baseline (Fig. 1 presents
attrition numbers in a method similar to that suggested
by Altman [41]). In the acupuncture group, a total of
29 patients completed 12 weeks of follow-up, and in the
conventional therapy group 29 patients completed the
12 week visits. Of the 15 drop-outs, seven were in
the acupuncture group and eight in the conventional
therapy arm. Patients randomly assigned to the control
group were given the opportunity to receive acupuncture
following completion of their control assessments (partial cross-over design). Scores from all patients receiving
acupuncture in the trial, regardless of original assignment, are pooled for within-group analyses.
Inclusion and exclusion criteria
The inclusion criteria for the study were: (1) diagnosis
of OA of the knee (ACR criteria applied) [42] of at least
6 months duration; (2) at least moderate pain in the knee
for most days in the last month; (3) aged 50 yr or above;
(4) taking analgesic or anti-inflammatory agents for
control of pain for at least 1 month; (5) documented
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Standard care comparison
The conventional therapy arm participants were asked
to remain on their current level of oral therapy throughout the trial. They were also offered the option to receive
acupuncture therapy following assessment at 12 weeks.
Assessments were identical in frequency to those for
participants in the acupuncture group.

F. 1. Flow chart of randomization and withdrawal at each
follow-up time-point; baseline, week 4, week 8 and week 12.

radiographic changes of OA ( Kellgren–Lawrence grade
of 2 or more); (6) signed informed consent. The exclusion
criteria were: (1) intra-articular corticosteroid injection
into the knee(s) within 4 weeks immediately preceding
entry into study; (2) severe chronic or uncontrolled
concomitant illness (e.g. coronary artery disease);
(3) history or clinical indications of bleeding diathesis,
including current use of anticoagulants.
Acupuncture treatment protocol
Those participants who were originally assigned to the
acupuncture treatment group and those who crossed
over from the control group received acupuncture
biweekly for 8 weeks. Patients were asked to remain on
their baseline analgesic/anti-inflammatory regimens as
well and not to begin any new physiotherapy or exercise
programmes.
Selection of acupuncture points was based on the
TCM theory for treating Bi syndrome, which uses local
and distal points on channels that traverse the area of
pain [11, 12]. The following local acupuncture points
were used: Yanglinquan (GB 34), Yinlinquan (Sp 9),
Zusanli (St 36), Dubi (St 35) and the extra point Xiyan.
The distal points used were Kunlun ( UB 60),
Xuanzhong (GB 39), Sanyinjiao (Sp 6) and Taixi ( Kid
3) ( Fig. 2).
The skin was sterilized with alcohol according to the
standard protocol of the National Commission for the
Certification of Acupuncture and Oriental Medicine
(NCCAOM ), and acupuncture needles (1 inch, 34
gauge, 0.22-mm-diameter needle) were inserted to standard depths (0.4–0.6 inches). The De Qi sensation was
verified by the patient. Two electrodes were attached to
the needles at local point Dubi (St 35) and Xiyan (extra
point). Electrical stimulation with 2.5–4 Hz, square
pulses of 1.0 ms duration was used for 20 min.

Assessments
Following the signing of an informed consent document,
the patients at baseline (week 0) were examined by a
rheumatologist, during which a general physical examination was performed, a standing bilateral knee radiograph of the tibiofemoral joints was taken and scored
using the Kellgren–Lawrence scale, and a detailed
rheumatological examination was performed. Age,
gender, race, marital status and general medical history
were also recorded.
Patients were then asked to record their responses
to the WOMAC and Lequesne scales [38–40]. The
WOMAC is a validated, multidimensional self-report
scale used to assess pain, stiffness and physical function
for OA of the knee [36 ]. The Lequesne scale is designed
to measure patient status at different stages of OA and
has particular value in assessing OA in weight-bearing
joints [40]. At the time that baseline assessments were
made, the rheumatologist was blinded to the participant
group assignment. No assessments are reported here
which occurred when the rheumatologist was not
blinded, as these measures were for screening purposes
only. Bellamy et al. [38] have found that changes in
rheumatological examination scores are poor outcome
measures, and therefore they were not monitored
throughout the trial. Patient scores were ascertained at
weeks 0, 4, 8 and 12 during the randomized trial
(between-group data collection period). In addition,
those patients who received acupuncture treatment following the completion of their tenure in the control
group (12 weeks) are referred to as cross-overs for the
within-group analyses.
Analysis
Between groups. Analyses were performed on the 73
participants who were randomized for the intention-totreat (ITT ) analysis using a ‘last score carried forward
technique’ (assuming no change for non-completers).
The ‘last score carried forward technique’ is a conservative means of applying ITT methodology. In it, the last
value recorded before dropping out was carried forward
to each missing time period. The assumption is that a
patient’s scores at the time of removal from the study
will neither increase nor decrease from that point. Six
of the 15 non-completers left the study before the 4
week measurement period. A separate analysis was also
performed on the 58 completers. Only patients who
were compliant through 12 weeks were included in these
data analyses. Longitudinal linear regression analyses
(repeated measures analysis of variance) were used to
test for differential effects of acupuncture compared with
placebo on outcome score patterns over time and to
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F. 2. The acupuncture points. The diagrams are adapted with modifications from Chinese acupuncture and moxibustion, 1st
edn, by X. Cheng. Foreign Language Press, Beijing, 1887.

examine changes over time within treatment group.
Residual analyses were completed to confirm approximate normality of the error distributions.
T-tests were used to compare groups at each time
point when significant interactions of group with time
were observed.

Within group: acupuncture. The within-group analysis
patients are those who received acupuncture for OA of
the knee as part of the initial treatment group during
the randomized trial and those initially in the control
group who were offered acupuncture once their control
period was finished and are referred to as cross-overs in
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this paper. Baseline measures for the within-group
analysis are reported on 62 patients. Participants with
missing values were dropped from the analysis; sample
sizes for the within-group analysis points are 60 for 4
weeks, 58 for 8 weeks and 52 for 12 weeks. Repeated
measures analyses were used to examine mean differences in outcome scores between baseline and subsequent assessment points at 4, 8 and 12 weeks. Thus,
patients served as their own controls. All analyses were
completed using SPSS for Windows, Version 6.1.

Results
RCT: intention-to-treat analysis for all study enrollees
The 73 participants were randomly assigned to treatment
group with 36 assigned to the acupuncture group and
37 to the standard care group. The acupuncture group
was 91% White, 5.7% Hispanic and 2.9% Black. The
standard care group was 74.3% White, 11.4% Hispanic
and 14.3% Black. There was a 1:1 ratio of males to
females in the acupuncture group; the comparison group
had 28% males and 72% females. There were no differences in mean baseline scores ( WOMAC total, pain and
disability) based on race or sex. Patients were on average
65 yr old at entry to the study (range 49–86). There
were no significant differences between groups at
baseline on body mass index, disease duration, age,
WOMAC total, WOMAC disability, WOMAC pain
and Lequesne score ( Table 1).
However, a comparison of the 58 study participants
(completers) to those who did not complete the full 12
week protocol ( Table 1) showed that those who dropped
out had a higher mean score on the WOMAC total
(t-test: P = 0.05), had experienced OA longer (t-test:
P = 0.04) and were younger (t-test: P = 0.05) than those
who completed the protocol.

Longitudinal (repeated measures) linear regression
analysis
A repeated measures analysis was completed to compare
the treatment and comparison groups on changes in
WOMAC and Lequesne scores over time. There were
highly significant overall differences in patterns of
change over time on all outcome scores, based on the
group by time interactions (P < 0.001). Thus, it was
necessary to compare treatment groups on scores at
each time period using t-tests. For all time periods except
baseline, there were significant differences between
groups for all outcome scores (P < 0.001). Using separate repeated measures analyses to assess time trends
within each group, the scores showed significantly
different trends in the two groups, with decreases in the
acupuncture group over time which were not seen in the
comparison group ( Table 2). In the acupuncture group,
the total WOMAC scores decreased by ~34% at week
4 and showed a 42% decrease from baseline at week 8.
There was a slight increase in the WOMAC totals at 12
weeks, after treatment had been stopped for 4 weeks;
however, it was still a 35% improvement over mean
baseline score. There was no significant change in the
controls from baseline to 4, 8 or 12 weeks. The differences in the two groups can be seen graphically in Fig. 3.
The decrease in WOMAC scores for the acupuncture
group was observed to have similar patterns for both
the pain and disability subscales. Pain scores appeared
to decrease at a slightly higher rate. There was a 34%
decrease at 4 weeks, 44% at 8 weeks and a maintained
42% decrease in pain at 12 weeks post-acupuncture.
The Lequesne scale also showed a significant decrease
in severity in the acupuncture group and not in the
control group at 4 weeks, 8 weeks and during the
4 weeks post-acupuncture. There was a 14% decrease
at 4 weeks, 25% decrease at 8 weeks and a maintenance
of improvement of 20% at 4 weeks post-acupuncture.

T 1. Acupuncture and control group: race, gender, age and disease duration with baseline standardized assessments for total randomized
group and completers vs drop-outs (n = 73)
Total randomized groups

n
Age
Sex
Male
Female
Race
White
Non-White
Disease duration
BMI
WOMAC total
WOMAC pain
WOMAC disability
Lequesne

Completers vs drop-outs

Acupuncture

Control

Completers

Drop-outs

Pa

36
65.7 ± 7.95

37
65.5 ± 9.13

58
66.6 ± 8.83

15
61.8 ± 5.89

0.05

51.4%
48.6%

27.8%
72.2%

39.6%
60.4%

40.0%
60.0%

0.98

91.7%
8.3%
7.5 ± 7.46
32.0 ± 7.47
48.4 ± 16.12
9.6 ± 3.25
34.3 ± 12.13
11.7 ± 3.45

74.3%
25.7%
6.9 ± 4.64
31.9 ± 4.66
51.4 ± 12.25
9.9 ± 2.83
34.4 ± 9.15
12.3 ± 3.54

82.8%
17.2%
6.0 ± 4.33
32.0 ± 5.80
48.3 ± 12.87
9.3 ± 2.75
34.4 ± 9.74
11.6 ± 3.41

73.3%
26.7%
11.7 ± 9.62
32.7 ± 7.61
55.5 ± 18.34
11.1 ± 3.73
39.1 ± 13.74
13.3 ± 3.51

0.08

aComparisons were made using t-tests for continuous variables and x2 tests for discrete variables.

0.04
0.67
0.08
0.05
0.13
0.09

48.69
50.87

34.56
36.19

9.58
9.78

11.81
12.03

36
37

36
37

36
37

36
37

Mean

3.47
3.52

3.26
2.83

12.20
9.22

16.23
12.30

..
33.36
50.05
24.11
36.11
6.25
9.46
10.17
12.65

P = 0.52
P = 0.78
P = 0.79

Mean

P = 0.52

t-testb

3.85
3.32

3.46
3.50

13.17
10.04

17.66
14.03

..

P < 0.008

P < 0.001

P < 0.001

P < 0.001

t-testb

4 weeks

P < 0.008
P = 0.21

P < 0.001
P = 0.76

P < 0.001
P = 0.95

P < 0.001
P = 0.66

Comparison
with
baselinec

8.89
12.62

5.34
9.46

20.31
36.14

28.08
50.11

Mean

4.32
3.12

3.62
3.56

13.26
10.55

17.96
14.52

..

P < 0.001

P < 0.001

P < 0.001

P < 0.001

t-testb

8 weeks

P < 0.001
P = 0.19

P < 0.001
P = 0.48

P < 0.001
P = 0.70

P < 0.001
P = 0.68

Comparison
with
baselinec

9.34
12.41

5.56
9.51

23.17
36.78

31.58
50.43

Mean

4.09
3.47

3.44
3.01

13.92
10.71

18.27
14.10

..

WOMAC totals
WOMAC disability
WOMAC pain
Lequesne

4 weeks
Mean (± ..)
34.08 ± 2.04
24.35 ± 1.56
6.27 ± 0.40
10.93 ± 1.07

Baseline
Mean (± ..)

48.5 ± 1.89
34.55 ± 1.49
9.03 ± 0.41
12.79 ± 0.92

0.001
0.001
0.001
0.001

Comparison
with baseline
P value

31.10 ± 2.29
21.86 ± 1.66
5.48 ± 0.44
10.09 ± 1.01

8 weeks
Mean (± ..)

0.001
0.001
0.001
0.001

Comparison
with baseline
P value

33.92 ± 2.39
23.71 ± 1.82
6.00 ± 0.49
9.92 ± 0.64

12 weeks
Mean (± ..)

P < 0.001

P < 0.001

P < 0.001

P < 0.001

t-testb

12 weeks

T 3. Mean WOMAC scores for the combined acupuncture and cross-over group at baseline, 4, 8 and 12 weeks, and change from previous time period (n = 62)

aInteractions of group with time were highly significant: groups differ on patterns over time.
bt-test of group differences at time period (appropriate because of effects differing over time).
cWithin-group analysis to test change from baseline.

WOMAC totals
Acupuncture
Control group
WOMAC disability
Acupuncture
Control group
WOMAC pain
Acupuncture
Control group
Lequesne
Acupuncture
Control group

n

Baseline

0.001
0.002
0.004
0.088

Comparison
with baseline
P value

P < 0.001
P = 0.41

P < 0.001
P = 0.53

P < 0.001
P = 0.69

P < 0.001
P = 0.97

Comparison
with
baselinec

T 2. Results of longitudinal linear regression analysis comparing mean outcome scores for the acupuncture and control group at baseline, 4, 8 and 12 weeks for the intention-to-treat
modela (n=73)

Acupuncture as adjunctive therapy for knee OA
351

352

B. M. Berman et al.

Side-effects
No patients reported side-effects from the 16 acupuncture therapy sessions, including those initially randomized to the control group who received acupuncture
later, although the patients were elderly and therefore
may have been more vulnerable to adverse effects.

Discussion

F. 3. WOMAC scores for intention-to-treat analysis
(n = 73): control group vs acupuncture group.

There was no change in Lequesne scores for the control
group at any time period.
Within-group analyses
Those study participants who received acupuncture as
part of their original group assignment and those who
crossed over from the control condition to the therapeutic acupuncture condition were not significantly
different (P > 0.05) at baseline on race, gender, age and
disease duration (n = 62). They were also not significantly different at baseline on the WOMAC total score
(P = 0.92), WOMAC disability (P = 0.99), WOMAC
pain (P = 0.11) and Lequesne (P = 0.19).
The functional sample of all participants, both acupuncture group and partial cross-overs, who completed
at least 4 weeks of acupuncture (n = 60) included 45%
males and 55% females; 86% were White with a group
age range of 50–86. The mean number of years that the
sample members had experienced moderate to severe
OA symptoms was 7.13 with a range of 6 months–36 yr.
A repeated measures analysis found significant
changes in WOMAC total scores over time (P < 0.001).
Table 3 shows that the time effect was seen at 4 weeks
(P < 0.001), at 8 weeks (P < 0.001) and at 12 weeks
(P < 0.001). There were no significant differences
between the original acupuncture group and the partial
cross-over group at any of the time periods.
Data comparing patient scores between baseline and
week 4, 8 and 12 assessments on the WOMAC total,
WOMAC disability subscale and WOMAC pain subscale along with the Lequesne are also presented in
Table 3. On all three points of measurement and for all
outcome measures, there were significant differences
reported from initial baseline scores. There were no
differences between the amount of change at any time
period. These findings address question 2: ‘whether the
therapy effects last for 4 weeks following termination of
treatment’. Table 3 data indicate that although the 12
week mean scores (no acupuncture therapy for 4 weeks)
were significantly improved from the baseline scores,
there was some decay in improvement from the 8 week
scores.

The results of this study indicate that a group of elderly
patients with moderate/severe OA of the knee showed
significant improvement at the 4, 8 and 12 week measurement points over their baseline pain and function scores.
As OA is the most prevalent form of arthritis and a
leading cause of disability in the elderly, the identification of adjunctive acupuncture therapy as one which
demonstrates effectiveness in decreasing pain and
improving function is a potentially useful clinical finding.
This improvement was produced by an 8 week course
of acupuncture delivered biweekly along with the current
conventional therapy regime. These findings were consistent when all enrollees were analysed in an intentionto-treat analysis with last score carried forward, or when
only completers were analysed.
The last score carried forward technique replaces
missing values with the last recorded score. This technique is a conservative method to account for missing
values while keeping patients in the analysis, particularly
when characteristics of drop-outs are different in the
two treatment groups. It assumes that patients who
drop out of the study neither continue to improve or
decline, based on their previous scores. In the situation
of a continuation of improvement or the rebounding of
point estimates towards baseline in treatment group
patients who dropped out, one would expect the effect
of treatment to be either slightly enhanced or ameliorated in the remaining treatment group. The changes
would appear to have little, if any, effect on the analysis.
Christensen et al. [32], similar to the findings in this
study, reported significant pain relief in patients treated
with acupuncture compared to a waiting list control group.
Junnila [43] treated one group of patients with acupuncture and one group of patients pharmacologically, with
results indicating significantly more pain relief in the group
treated with acupuncture. Dickens and Lewith [28] used
mock transcutaneous electrical nerve stimulation (TENS)
as a control and found that the patients treated with
acupuncture experienced significantly more pain relief
from baseline to end of treatment, but there were no
significant differences between the two groups. Takeda
and Wessel [29] and Gaw et al. [30] reported no significant
difference in pain reduction between patients treated with
acupuncture and patients treated with sham acupuncture.
The findings of the Takeda and Wessel and Gaw et al.
studies may be a result of sham acupuncture not being an
inert control and in fact producing changes in the control
groups due to the generalized analgesic effect possible
through the nervous system [27].
The elderly patients reported here who received acupuncture (n = 62) did not report side-effects secondary
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to their acupuncture therapy. This is an important factor
since these participants’ therapies represented hundreds
of acupuncture events that could have produced sideeffects. Moreover, many of the standard care medications produce gastrointestinal problems that are quite
serious, particularly in the elderly [8–12]. If, indeed,
acupuncture can increase function and decrease pain as
an adjunctive therapy with no reported side-effects, it is
important to look at the potential for decreased use of
NSAIDs as a secondary benefit to the addition of
acupuncture to the treatment plan for OA of the knee.
The between-groups analysis showed differences at 4,
8 and 12 week measurement points on two standardized
self-report measures for OA. The differences between
those receiving acupuncture in addition to standard care
and those receiving only standard care were still significant 4 weeks following the termination of the acupuncture treatment.
It should be noted that although the patients were
still substantially improved over baseline at 12 weeks,
some decay in effectiveness of the therapy is apparent
in the mean scores for the 12 week assessment. As this
decay in effectiveness is evident within 4 weeks of the
last treatment, it will be important for a maintenance
protocol to be developed which will allow patients to
continue at the highest functional level possible following the end of their therapy period.
The absence of an objective measurement, such as a
50 ft walk time or joint range of motion, may be an
issue. However, according to recommendations from
OMERACT III and the Osteoarthritis Research Society
task force [42], objective physiological measures are not
considered part of the core assessments required for
appropriate OA clinical trial data.
A major limitation to making definitive inferences
from this study is the lack of a placebo control group
to explore further non-specific effects (often used synonymously with placebo effects) of treatment that can
include physician attention, interest and concern, and
patient and physician expectations of treatment [37, 44,
45]. Placebo effects may be due to factors which extend
beyond the physical characteristics of the treatment.
Patients arrive at the trial with an array of a priori
beliefs and expectations about acupuncture and their
own pain [46, 47]. Efforts to identify personality, demographic and other characteristics that predict placebo
responses have met with little success [48]. There is
controversy in the literature about the use of placebo
groups in studies of acupuncture [49]; some types of
controls used include pharmacological treatment, sham
acupuncture, TENS and mock TENS [29, 30, 50].
Adequate research designs for the testing of acupuncture
therapy using sham/placebo models are still being
designed and tested. A standardized reliable model has
not been developed to date. This study, therefore,
addressed an intermediate question of safety and efficacy
of acupuncture as an adjunctive therapy.
Generalization of findings from this Phase II study
should be made conservatively within the demographic
and disease characteristics described, and for the therapy
as delivered. No generalization to other cohort groups
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or disease ranges is made. A study which would assess
whether an acupuncture therapy protocol is effective for
groups other than the elderly should also be considered.
A refinement of the acupuncture protocol, in terms
of the number of sessions required for improvement
and the appropriate maintenance treatment schedule
required to prevent substantial decay of effectiveness,
would assist health professionals in their decision
making concerning the appropriate therapy for a particular patient. This information could establish for both
the patient and provider the time commitment needed
for compliance with therapy and the costs associated
with therapy, in addition to the evaluation of therapy
effectiveness and safety. The proposed Phase III study
of acupuncture treatment for knee OA would be a large
multicentre RCT with three arms: real acupuncture,
sham acupuncture and attention/control. Questions
regarding the recommended number of treatments, the
value of maintenance dosing and measurement of
differences between the effects of true acupuncture and
the possible non-specific effects of the treatment experience would be investigated.
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