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Abstract

Background: \We aimed to comparatively analyze the effect of integrative medicine treatments (lifestyle change education@
of anti-inflammatory drugs, acupuncture, manual therapy-type massage) and conventional medical treatments (lifestyle change
education and use of anti-inflammatory drugs) on pain control, knee function improvement, and quality of life improvement in
patients with degenerative knee arthritis.

Methods: In this study, 30 patients were randomly divided into the control group (n = 15) and the experimental group (n = 15).
Both groups were prescribed anti-inflammatory drugs and lifestyle change education for 12 weeks. The experimental group
underwent acupuncture including electroacupuncture, moxibustion, and manual therapy-type massage 12 times during the first
6 weeks. Evaluations were performed at 3 visits: visit 1 (before treatment), visit 2 (6 weeks after initial treatment), and visit 3
(12 weeks after initial treatment). The effect of each treatment was measured using Visual Analog Scale (VAS, 0-10), Western
Ontario and McMaster Universities index (WOMAC), and SF-36.

Results: From visit 1 to visit 2, the mean value of VAS decreased by 0.72 and 3.17 in the control and experimental groups,
respectively. From visit 2 to visit 3, the mean VAS value decreased by 0.25 in the control group but increased by 0.87 in the
experimental group. Among the sub-area of SF-36, the physical role restriction area and mental health area showed significant
differences between the 2 groups over time (P = .024, P = .006).

Conclusion: Integrative medicine treatment has superior effects in pain control over conventional medical treatment. In
integrative medicine treatment, pain control tends to decrease with time, but still superior over conventional medical treatment up
to 6 weeks after treatment (12 weeks after initial treatment).

Abbreviations: K-L = Kellgren-Lawrence grade, MCS = mental component summary, PCS = physical component summary,
VAS = Visual Analog Scale, WOMAC = Western Ontario and McMaster Universities.
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1. Introduction

Degenerative arthritis of the knee is characterized by pain
and deterioration of knee function in middle-aged and elderly
patients, thereby affecting the quality of life."?! With the aging
population, the incidence of degenerative arthritis has been
increasing, as well as its treatment cost.?!

Various treatment methods are available. The most basic
treatment starts with education for lifestyle changes and weight
control. Anti-inflammatory drugs are also prescribed for pain
control.**! Non-surgical treatments include injection therapy,
manual therapy, and acupuncture depending on the severity
of the patient’s symptoms. In East Asia, acupuncture has been
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used as a non-surgical treatment to control pain and sever-
ity of degenerative arthritis of the knee.”*! In addition, some
meta-analyses reported that moxibustion treatment is more
effective to manage degenerative arthritis of the knee than oral
drugs or placebo.l'*12l However, studies on the non-surgical
treatments have mostly focused on the effect of single treatment
rather than an integrated medical treatment.!'>""’! Integrative
medicine treatment include conventional medical treatment,
Korean traditional medical treatment and healing programs,
and others. As various treatments are applied according to the
patient’s pain levels, we aimed to compare the therapeutic effects
of conventional medical treatment service and integrative med-
icine treatment. In this study, we included a control group that
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received lifestyle change education and anti-inflammatory drugs
in patients with degenerative knee arthritis and an experimental
group that additionally received acupuncture and manual mas-
sage in combination.

Specifically, this study was conducted to analyze the follow-
ing: first, the effect of integrative medicine treatment (lifestyle
change education, use of anti-inflammatory drugs, acupuncture,
manual therapy-type massage) and conventional medical treat-
ment (lifestyle change education and use of anti-inflammatory
drugs) on pain control, knee function improvement, and quality
of life improvement in patients with degenerative arthritis of
the knee; second, the short-term effect (6 weeks after treatment)
after the end of the Integrative medicine treatment; and third,
the compliance and safety of integrative medicine treatment.

2. Methods
2.1. Study design

This study is designed as a 2-group, parallel, single-center, ran-
domized, controlled, assessor-blinded trial.

2.2. Subject

This study was conducted after institutional review board
approval (approval number: CR-20-207-L). Patient information
was registered in clinical research information service (Korean
clinical trials 0006004). Lifestyle change education (weight con-
trol and knee weight-bearing posture correction) and anti-in-
flammatory drugs (cyclooxygenase-2 selective inhibitor)!®!7!
were prescribed to patients with knee osteoarthritis who vis-
ited our joint center from January 2021 to December 2021.
Informed consent was obtained from the participating patients.

The inclusion criteria were as follows: patients aged 20 years
or older and <80 years old, those with knee pain for more than
1 month, and those with Kellgren-Lawrence (K-L) grades between
1 and 3 on X-rays.'® K-L grade was determined with knee stand-
ing X-rays by one orthopedic surgeon. We excluded patients with
mechanical pain due to abnormalities in internal structures during
knee movement during initial physical examination, those with
signs of infection, those with knee joint effusion, and those with a
history of ipsilateral knee surgery within 1 year.

2.3. Sample size determination

This was a pilot study that focused on the preliminary confirmation
of the prudence of the study and clinical results and the prepara-
tion of basic data before large-scale studies. Twelve patients were
assigned to the experimental group (integrative medicine treatment)
and control group (conventional medical treatment), from the initial
requirement of 15 patients each in consideration of the 20% drop-
out rate. Therefore, the total number of enrolled patients was 30.

2.4. Randomization and blinding

Simple randomization was performed, with an allocation ratio of
control group: experimental group (1:1), resulting in 15 patients
in the control group and 15 patients in the experimental group.
The assignment code was sealed in an opaque envelope and was
drawn in the order of subject enrollment. It was conducted with
single blinding method, and only subjects who met the inclusion
criteria, who did not meet the exclusion criteria and who gave
voluntary consent were enrolled in this clinical trial.

2.5. Experimental group and control group

The treatment effects at weeks 6 and 12 were evaluated and
compared between groups. Both groups were prescribed anti-in-
flammatory drugs and lifestyle change education for 12 weeks.
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The experimental group additionally received acupuncture and
manual therapy-type massage were performed 12 times during
the first 6 weeks.

In this study, the acupuncture points were selected to relieve
pain in the knee joint as described in related previous stud-
ies.””! Nine points were identified on the affected side: SP10,
ST34, ST35, EX-LES, SP9, GB34, GB33, ST36, and KI10. In
case of pain in both knees, acupuncture points were considered
from both sides. For acupuncture points for moxibustion, the
location where the patient felt the most painful tenderness was
selected. Needles were removed after 25 = § minutes from punc-
turing, for 12 cycles in 6 weeks.

Approximately 9 to 18 disposable sterile 0.2 x 40 mm nee-
dles (Dongbang Acupuncture Manufacturing Co., Ltd., Korea)
were used. The depth of puncture was 10 to 30 mm depending
on the location of the acupoint. Precipitator stimulation was
performed on GB33, GB34, SP9, and SP10, at 2 Hz for 25 min-
utes; the magnitude of the current was adjusted according to the
patient’s tolerance. The 30-minute manual therapy-type mas-
sage, which was a healing program, was performed 12 times in
6 weeks. Range of motion exercise was performed to improve
the compressive force and load on the knee joint. Complex exer-
cises required tools such as mats, gym balls, and sera bands, and
some resistance exercises to maintain the mass of the sprawl
quadriceps and hamstring, increase muscle strength and flex-
ibility, minimize knee joint damage, and secure joint strength,
alignment, and safety.?"!

2.6. Measurements

Demographic information including sex, age, height, and
weight were collected, and K-L grade, Visual Analog Scale
(VAS), Western Ontario and McMaster Universities index
(WOMAC), and SF-36 were used.???! Time points were visit
1 (before treatment), visit 2 (6 weeks after initial treatment),
and visit 3 (12 weeks after initial treatment) to examine the
treatment effect. VAS was measured to determine the degree of
pain reduction of the treatment effect, in which the level of pain
perceived by the subject was marked on a 10-cm straight line
and the corresponding value was measured (0: none, 10: the
most severe). To determine the knee function score, the 24-item
WOMAC index questionnaire was used: 5 questions for pain, 2
questions for stiffness, and 17 questions for body function. To
assess the quality of life, the 36-item SF-36 questionnaire was
used with 8 sub-areas comprising the following: 10 questions
for physical functioning, 4 questions for role limitations due to
physical health, 2 questions for body pain, 5 questions for gen-
eral health, 3 questions for role limitations due to emotional
problems, 4 questions for energy/fatigue, 2 questions for social
functioning, and 5 questions for emotional well-being. The first
4 sub-areas are called the physical component summary (PCS),
and the latter 4 sub-areas are called the mental component sum-
mary (MCS). In the experimental group, compliance (%) to the
additional treatments was calculated by dividing the number of
acupuncture treatments and manual therapy-type massages by
12 (total times) and multiplying by 100.

2.7. Statistical analysis

We used SPSS (Win. Ver. 19.0, IBM [IBM SPSS version 19.0
software (SPSS Inc., Chicago, IL, USA)]) for statistical analy-
sis, and the significance level was set to 5%, and 2-sided test
was used for all tests. In the descriptive statistical analysis
of the demographic characteristics of subjects, we summa-
rized the mean, standard deviation for quantitative data, and
frequency and percentage. To test the homogeneity of demo-
graphic and clinical characteristics according to the control
and experimental group, 2-sample # test or Mann—Whitney
U test was performed for quantitative data depending on
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normality, and chi-square test for qualitative data. Repeated-
measure 2-factor analysis was performed to determine the dif-
ference between the 2 groups for VAS, WOMAC index, and
SF-36 according to time points, between time points, between
groups, and between time points according to groups.
Multiple comparisons were performed using contrast based
on the Bonferroni correction.

The chi-square test was used to compare the number of
occurrences of adverse events related to acupuncture treatment
and healing programs in each group and the proportion of study
subjects who experienced one or more adverse events.

3. Results

3.1. General characteristics

A total of 30 patients who met the inclusion/exclusion crite-
ria participated in this study. Of the 15 subjects assigned to the
experimental group, 3 dropped out (follow-up failure, n = 2;
inappropriate participation, n = 1), and 12 subjects (3 male, 9
female) were finally enrolled in this study. Of the 15 subjects
in the control group, 1 dropped out (lost to follow-up), and
14 subjects (2 male, 12 female) were finally enrolled (Fig. 1).
The mean = standard deviation of age was 60.33 = 7.90 years
and 64.86 = 6.61 years in the experimental and control groups,
respectively (Table 1), without significant difference between 2
groups (P =.125). Body mass index, K-L grade, and sex were
also not significant different between groups (all P > .035).

3.2. Compliance and safety

In the experimental group, compliance with acupuncture treat-
ment and manual therapy-type massage was as follows: for
both, 11 out of 12 patients showed 100% compliance (12 par-
ticipations/total 12 times) and 1 patient with 92% compliance
(11 participations/total 12 times), indicating a very high com-
pliance rate. No adverse events were reported, thus confirming
safety.

www.md-journal.com

3.3. Hange of VAS in experimental and control group

The mean =standard deviation of VAS was 5.13=0.8,
1.96 +0.94, and 2.83 = 1.23 at visits 1, 2, and 3, respec-
tively, in the experimental group and 4.29 = 1.33, 3.57 = 1.6,
and 3.32 = 1.9 at visits 1, 2, and 3, respectively, in the con-
trol group (Table 2). In the comparison by visit, excluding the
effect between groups, the VAS significantly improved over time
(P <.001), but the patterns of change were significantly differ-
ent between groups over time (P < .001). From visit 1 to visit 2,
the mean value of VAS decreased by 0.72 and 3.17 in the con-
trol and experimental groups, respectively. From visit 2 to visit
3, the mean VAS value decreased by 0.25 in the control group
but increased by 0.87 in the experimental group (Fig. 2). As the
time point changed, the pattern of change between groups was
different.

3.4. WOMAC index change

The mean = standard deviation of WOMAC index for pain
was 6.92 = 3.63, 3.42 +£2.47, and 5.25 = 2.86 at visits 1, 2,
and 3, respectively, in the experimental group and 6.00 = 3.44,
5.86 +2.38, and 4.93 = 4.03 at visits 1, 2, and 3, respectively,
in the control group (Table 2). The patterns of change based
on the WOMAC index for pain were not significantly differ-
ent between groups over time according to the time of visit
(P =.099). The mean = standard deviation of WOMAC index
for stiffness was 4.00 = 1.91, 2.42 = 1.62, and 2.25 + 1.42 at
visits 1, 2, and 3, respectively, in the experimental group and
3.07+1.77, 2.57 = 1.65, and 2.43 = 1.91 at visits 1, 2, and
3, respectively, in the control group (Table 2). The WOMAC
index for stiffness by group and between groups were not
significantly different over time (P =.705, P =.261), except
at each time point (P =.005). The mean = standard devia-
tion of WOMAC index for body function was 30.25 + 12.41,
16.08 = 8.74,and 16.83 = 7.78 at visits 1, 2 and 3, respectively,
in the experimental group and 23.57 =+ 11.20, 19.07 = 8.69,
and 18.29 + 9.88 at visits 1, 2, and 3, respectively, in the

<Screening>
Total 33 patients
A 4
. <Enroliment>
<Experimental Group> Total 30 patients <Control Group>
15 patients < > 15 patients
A 4 Y
Drop out 3 patients Drop out 1 patient
- Follow up loss (n=2) - Follow up loss (n=1)
- Judged to be Inappropriate (n=1)
A 4 A 4
12 patients 14 patients
> <Final> <
Total 26 patients

Figure 1. Patient flow chart including the number of screening, enroliment, dro|

pout, and final patient count.
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Demographic characteristics between experimental group and control group.
Variable Experimental group (n = 12) Control group (n = 14) Pvalue
Age (yn) 60.33+7.9 64.86 + 6.61 125
BMI (kg/m?) 25.73+1.79 259+ 3.77 .890
K-L grade 1 4(33.3) 2(14.3) 479
2 6 (50) 8(57.1)
3 2(16.7) 4 (28.6)
Sex Male 3(25) 2(14.3 490
Female 9(75) 12 (85.7)
Medical history No 11(91.7) 11 (78.6) .356
Yes 1(8.3) 3(21.4)
Detail Eye 0 1 -
Endocrine 0 1
Cardiovascular 1 1
Digestive 0 1
etc 0 1
Values were presented by mean =+ standard deviation or frequency (percent).
BMI = body mass index, K-L = Kellgren-Lawrence.
Comparison for VAS and functional outcomes between experimental group and control group.
Visit, mean = SD Pvalue
Variable Group V1 (pre) V2 (6 weeks) V3 (12 weeks) v G V*G
VAS Exp 513 +0.80 1.96 £ 0.94 2.83+1.23 <.001* .340 <.001*
Con 429 +1.33 3.57 £1.60 3.32+1.90
WOMAC pain Exp 6.92 + 3.63 342 £247 5.25+2.86 .076 639 .099
Con 6.00 + 3.44 5.86 +2.38 4.93 + 4.03
WOMAC stiffness Exp 4.00 +1.91 242 +1.62 2.25+1.42 .005* .705 261
Con 3.07 +1.77 2.57 +1.65 243 +1.91
WOMAC body function Exp 30.25 +12.41 16.08 + 8.74 16.83 £7.78 <.001* 794 094
Con 2357 +11.20 19.07 + 8.69 18.29 + 9.88
WOMAC total Exp 4117 £16.62 21.92 +11.97 24.33 +10.59 <.001* .890 .093
Con 32.64 +15.06 27.5+11.82 25.64 +15.14

P values were obtained by repeated-measure 2 factor analysis.

Con = control, Exp = experimental, G = group, SD = standard deviation, V = visit, VAS = Visual Analog Scale, WOMAC = Western Ontario and McMaster Universities.

*Statistically significant with P < .05.

control group (Table 2). The WOMAC index for physical
function by group and between groups over time were not sig-
nificantly different (P =.794, P =.094), except by each time
point (P <.001). The mean = standard deviation of the total
WOMAC 41.17 +16.62, 21.92 +11.97, 24.33 +10.59 at
visits 1, 2, and 3, respectively, in the experimental group and
32.64 +15.06, 27.5 = 11.82, and 25.64 = 15.14 at visits 1, 2,
and 3, respectively, in the control group (Table 2). The total
WOMAC by group and between groups over time were not
significantly different (P = .794, P = .094), except for each time
point (P <.001). The WOMAC index measured to determine
the knee function score was significantly decreased in both
group as the time point was changed, but there was no differ-
ence in the change pattern between the 2 groups.

3.5. SF-36 change

The mean = standard deviation of PCS was 45.42 + 12.85,
61.28 + 8.86, and 55.44 + 9.32 at visits 1, 2, and 3, respec-
tively, in the experimental group and 45.07 =12.87,
49.22 + 12.08, and 50.69 = 13.83 at visits 1, 2, and 3,

respectively, in the control group (Table 3). PCS was not sig-
nificantly difference between groups and between groups over
time (P =.107, P = .112), except at each time point (P = .002).
The mean = standard deviation of MCS 56.05 = 12.01,
67.76 £ 9.79, and 64.12 + 11.29 at visits 1, 2, and 3,
respectively, in the experimental group and 56.62 = 11.85,
60.08 = 13.07, and 62.79 + 13.93 at visits 1, 2, and 3, respec-
tively, in the control group (Table 3). MCS was not signifi-
cantly different in the pattern of change between groups over
time (P =.107, P = .112), except at each time point (P = .002).
Among the sub-area of SF-36, the physical role restriction
area and mental health area showed significant differences
between the 2 groups over time (P = .024, P = .006), confirm-
ing that the mean of the 2 sub-areas in the experimental group
increased significantly compared to the control group when
the time point was changed from visit 1 to visit 2 (Fig. 3A and
B). SF-36, measured to determine the quality of life, showed
differences in change patterns between the 2 groups in the
domain of physical role restriction and the domain of mental
health. However, there was no difference in the change pat-
terns between the 2 groups for PCS and MCS.
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Figure 2. Result of VAS by 3 visits (pre, 6 weeks, and 12 weeks) between groups (experimental group and control group). VAS = Visual Analog Scale.

Comparison for quality of life between experimental group and control group.

Visit, mean = SD Pvalue

Variable Group V1 (pre) V2 (6 weeks) V3 (12 weeks) v G V*G

PCS Exp 4542 +12.85 61.28 + 8.86 55.44 +9.32 .002* 107 112
Con 45.07 +12.87 49.22 +12.08 50.69 + 13.83

MCS Exp 56.05 + 12.01 67.76 +9.79 64.12 +11.29 .006* 465 237
Con 56.62 +11.85 60.08 +13.07 62.79 +13.93

PF Exp 46.67 + 14.51 63.33 +18.38 56.67 + 14.67 017~ 653 533
Con 47.5 +22.08 55.36 = 17.81 56.79 +19.77

RPH Exp 52.08 + 24.76 78.65 +11.45 72.4 +18.36 .003* .051 .024*
Con 50.45 + 26.23 53.13 + 25.68 54.02 +24.10

BP Exp 39.17 + 8.00 50.63 + 16.72 46.88 +12.84 .047* 291 629
Con 39.46 + 14.94 4518 +11.16 4161 +11.71

GH Exp 43.75 + 18.96 52.50 £ 19.25 45.83 +18.07 A84 .667 303
Con 42.86 + 12.36 43.21 +13.53 50.36 + 19.56

REP Exp 60.42 + 25.90 83.33 +17.41 75.69 + 22.04 .008* .320 .268
Con 60.71 + 24.11 67.86 + 23.99 67.86 + 27.32

EF Exp 51.25 + 8.01 50.42 + 8.38 49.58 + 10.54 .863 .018* 570
Con 53.57 +8.19 56.79 + 7.50 56.07 + 6.84

SF Exp 63.54 + 19.55 73.96 +19.55 71.88 +12.07 .066 510 .348
Con 61.61+17.99 63.39 +22.18 73.21 £18.90

EWB Exp 49.00 + 9.96 63.33+7.78 59.33 +9.47 .000* 107 .006*
Con 50.57 + 8.09 52.29 + 9.60 54.00 +10.50

P values were obtained by repeated-measure 2 factor analysis.

BP = body pain, C = control, EF = energy/fatigue, EWB = emotional well-being, Exp = experimental, G = group, GH = general health, MCS = mental component score, PCS = physical component score,
PF = physical functioning, REP = role limitations due to emotional problems, RPH = role limitations due to physical health, SD = standard deviation, SF = social functioning, V = visit.

*Statistically significant with P < .05.
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Figure 3. Result of 2 subdomains of SF-36, role limitations due to physical health (A) and emotional well-being (B) by 4 visits (pre, 2 weeks, 6 weeks, and

12 weeks) between group (experimental group and control group).

4. Discussion

Non-surgical treatment of degenerative arthritis of the knee is
very diverse, and acupuncture has been commonly performed in
Northeast Asian countries including Korea,*! where its effec-
tiveness has been proven.’! In addition, simultaneous anti-in-
flammatory treatment and acupuncture result in superior pain
relief than with single treatment.’®?*! The main treatment for
osteoarthritis of the knee is currently focused on the patient’s
pain control. In that diversity of treatments according to the
degree of pain, the present study aimed to examine the effective-
ness of combining integrated medical treatment in comparison
with conventional treatment alone to control pain.

Our results revealed the following: First, for patients with
degenerative knee arthritis, the results of comparative analysis
of the therapeutic effects of integrative medicine treatment and
conventional medical treatment service showed that CIM treat-
ment had a significantly superior effect on pain control than
conventional medical treatment. When the minimal clinical
important difference of VAS was 1.8 points,** 6 weeks after the
start of integrative medicine treatment, the decrease of VAS was
greater than that of conventional medical treatment, and the
difference between the 2 treatments was larger than 1.8 points.
Even after 6 weeks from the end of treatment, the integrative
medicine treatment showed superior results in pain relief com-
pared to the conventional medical treatment, but the difference
was smaller in VAS than the minimal clinical important differ-
ence of 1.8. There was no statistical difference between the 2
treatments in terms of knee function improvement. Based on the
results of SF-36 used to evaluate quality of life, integrative med-
icine treatment showed significantly superior effect than con-
ventional medical treatment in role limitations due to physical
health and emotional well-being. Second, the superiority of pain
control of integrative medicine treatment was maintained until
6 weeks after the end of integrative medicine treatment. Third,
compliance with the Korean traditional medicine treatment and
healing program, which was conducted 12 times over 6 weeks,
was very high. In addition, no adverse events were reported,
thus confirming safety.

Most of the studies on the effects of acupuncture on knee
degenerative arthritis pain have investigated the effects of acu-
puncture during and short-term after treatment,”?** suggesting
that the short-term effect persists even after completion of treat-
ment.?>?* In the results of this study, the integrative medicine
treatment showed superior treatment effect than conventional

medical treatment in pain relief, role limitations due to physical
health, and emotional well-being. However, common in all 3
questions, the magnitude of the effect gradually decreased after
the end of treatment.

VAS, WOMAC index, and SF-36, which were used as evalu-
ation indicators after each treatment, showed a clear difference
between the 2 groups in the change pattern according to time
point. Immediately after the end of integrative medicine treat-
ment, the collected indicators showed a rapid treatment effect.
However, the effect of integrative medicine treatment decreases
after 6 weeks after the end of treatment. In contrast, the eval-
uation index after conventional medical treatment shows an
increasing treatment effect over time, suggesting that the effect
of integrative medicine treatment is maximized during the
treatment period but weakened over time after treatment.

This study is a pilot study, and more extensive research is
needed based on the derived results. The clinical information
and result of this study expected to be utilized in large-scale clin-
ical research. As a result of post hoc analysis of the power for
VAS change, the primary efficacy evaluation variable between
the 2 groups, it showed a high power of 0.94. Also, in this study,
only a short-term (6 weeks after termination) effect was ana-
lyzed after integrative medicine treatment. Since acupuncture
and manual massage therapy were omitted from integrative
medicine treatment, the effects tended to decrease immediately.
Analysis of the effects of the middle and long term will be essen-
tial in future studies.

5. Conclusion

Integrative medicine treatment has superior effects in pain con-
trol over conventional medical treatment. In integrative med-
icine treatment, pain control tends to decrease with time, but
still superior over conventional medical treatment up to 6 weeks
after treatment (12 weeks after initial treatment).
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