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This study aims to determine the effectiveness of therapeutic techniques for management of knee osteoarthritis in elderly
on pain modulation and various outcomes related to knee functions. Participants in this study were 80 elderly volunteers with
knee osteoarthritis (mean age 69.86 +/- 6.91 years old, weight 62.02 +/- 9.97 kg, height 154.71 +/- 7.49 cm). There were 4 studied
groups (i.e., hot pack innovation, acupuncture, acupuncture plus hot pack innovation, and hot pack innovation plus exercise).
The results showed that the hot pack innovation group demonstrated a significant reduction in pain immediately after application
and also after completion of 6-week treatment duration (P<0.002). In addition, the knee joint related functions also improved
significantly at 6-week treatment duration (P<0.03). The acupuncture group demonstrated a significant reduction in pain (P<0.0001)
and improvement in knee joint related functions at 6-week treatment duration (P<0.007). For the acupuncture plus hot pack
innovation group, it demonstrated a significant reduction in pain immediately after application and also after completion of
6-week treatment duration (P<0.01). In addition, the knee joint related functions also improved significantly at 6-week treatment
duration (P<0.01). The hot pack innovation plus exercise group demonstrated a significant improvement in knee joint related
functions immediately after application and also at 6-week treatment duration (P<0.02). In addition, pain was also decreased
significantly at 6-week treatment duration (P<0.0001). In comparisons among treatment groups, there were no significant differences
in improvement of pain (VAS), knee scores (WOMAC) and knee joint range of motion (ROM). However, pressure pain threshold
(PPT) at 6-week treatment duration was superior under the hot pack innovation plus exercise group when compared to the
acupuncture group (P<0.02). The hot pack innovation group and also the acupuncture plus hot pack innovation group improved
quadriceps muscle strength better than the acupuncture group (P<0.02).
group was able to improve time-up and go test for agility (TUG) better than the acupuncture plus hot pack innovation (P<0.004).

Interestingly, the hot pack innovation plus exercise

This study suggests that all therapeutic techniques could improve the knee osteoarthritis condition on different clinical outcomes.
The clinical improvements are noticeable if the therapeutic techniques are administered for some period of time. A combination
of therapeutic techniques including heat and exercise may be one of potential therapeutic techniques for sustainable
management of knee osteoarthritis.
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A1919% 2 wan1smevausdramalianiTUsEAUMEUIRNTINUNUUSZAUTOU (Hot pack innovation) lasll3sulfisutayaszninaneu
(Baseline), nawnsinwasaduriuil (mmediate effect) uaznasduanlusunsunsiidnsnwiludunvi 6

Baseline Immediate effect Post 6 weeks
fiauus (mean + SD) (mean + SD) (mean + SD)
N=20 N=20 N=19
VAS (cm.) 4.63 + 1.46 421 + 1.62" 1.42 + 1.46°
ROM (degree) 126.24 + 17.03 129.74 + 15.87 131.08 + 10.71
PPT (kg): Point: Patellar tendon 7.67 +1.86 8.33 + 1.69 9.64 + 1.85°
Point: Med. Joint line 4.46 + 1.33 4.77 + 1.56 5.73% + 1.38"
Point: Poplitus tendon 577 +1.31 6.72 £ 1.72% 761 +1.74°
Strength (N): Extension 12.51 +3.16 13.07 £3.17° 20.00 + 4.54°
Flexion 8.36 + 2.41 8.70 + 2.37" 12.28 + 3.37°
TUG (s) 10.93 + 2.91 1037 + 2.69° 8.72 + 2.38°
WOMAC 45,95 + 34.93 4595 + 34.89 20.63 + 19.56"

MBI *P<0.05, *P<0.01, *P<0.001 1ilor/Seuiiieusening baseline

A1319% 3 manismevauessiamaiian1silady (Acupuncture) lnaiSeuisudayaseninenou (Baseline), ndsn1sinunaseduriui
(Immediate effect) uag nasduanlUsunsuNsUITRSIwludUaN 6

Baseline Immediate effect Post 6 weeks
Auus (mean + SD) (mean + SD) (mean + SD)
N=20 N=20 N=19
VAS (cm.) 505+ 1.76 455+ 1.76 1.90 + 1.86°
ROM (degree) 127.30 + 17.74 132.50 + 10.82* 135.48 + 8.65"
PPT (kg): Point: Patellar tendon 6.89 + 1.89 6.92 + 1.69 6.77 £ 2.01
Point: Med. Joint line 4.54+1.12 4.92+1.24 3.64+0.99"
Point: Poplitus tendon 5.28+1.13 5.63+0.97 5.32+1.06
Strength (N): Extension 14.18 + 3.18 14.06 + 2.14 15.64 + 2.54
Flexion 9.08+2.87 10.90+2.73" 12.243.20°
TUG (s) 11.58 + 2.28 10.42 + 1.73" 9.32 + 1.31°
WOMAC 26.55 + 27.71 33.55 +24.26 24.75 + 26.65

wEg: *P<0.05, *P<0.01, *P<0.001 flot/Seuiiigusenin baseline

A15197 4 ran1seevaussrewmadansiladusiniunsuseaumsuinnssuwsulszauSou (Acupuncture + hot pack innovation)
IngSeufisudayaseninineu (Baseline), nian1ssnwnasaduiiuil (mmediate effect) uazndsdugalusunsunisirining

Tudumvin 6

Baseline Immediate effect Post 6 weeks
fuds (mean # SD) (mean * SD) (mean * SD)
N=20 N=20 N=19
VAS (cm.) 5.05+ 1.54 4.40 + 1.35% 220 + 1.85°
ROM (degree) 123.63 + 22.66 124,75 + 19.49 128.43 + 21.65*
PPT (kg): Point: Patellar tendon 8.01 + 1.39 8.26 + 1.42 7.87 +1.39
Point: Med. Joint line 5.43 + 1.69 5.07 + 1.55 553 + 1.55
Point: Poplitus tendon 562+ 1.73 596 + 1.48 6.13 + 1.25
Strength (N): Extension 15.16 + 6.48 15.70 +5.10 20.43 + 4.25%
Flexion 9.33 + 351 10.12 + 3.65 12.97 + 3.07°
TUG (s) 10.52 + 2.31 10.34 + 2.27 8.09 + 2.15°
WOMAC 51.30 + 22.03 57.70 + 27.87 26.20 + 23.66°

MBI *P<0.05, *P<0.01, *P<0.001 1ilor/Seuiiieusening baseline
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Gﬂi’N‘VI 5 Naﬂ’]i[ﬂa‘Uﬁu@\mE}LWﬂUﬂﬂ'ﬁﬂi‘”ﬂ‘Uﬂ’JEJu’]ﬁﬂiﬁJLLNuUi“ﬂUiE]UTJlIﬂ‘Uﬂ’liE)E]ﬂﬂ’la\‘iﬂ’]EJ (hot pack innovation + exercise)
IﬂEJLU?EJ‘IJWlEJU‘UE)lIﬁiuW]'Nﬂau (Baseline), Vﬁﬂﬂ’]iiﬂ‘lﬂ’nﬁiﬁ]ﬁu%u% (Immediate effect) iag MaﬂﬁuaﬂiﬂiLLﬂillﬂ’ﬁ‘UTUﬂiﬂ'l‘:ﬂ

Tuduaifl 6

Baseline Immediate effect Post 6 weeks

fauus (mean * SD) (mean + SD) (mean + SD)

N=20 N=20 N=19

VAS (cm.) 5.15+ 1.66 520+ 1.82 1.60 + 1.54°
ROM (degree) 122.38 + 19.84 126.33 + 16.41* 128.80 + 13.98*

PPT (kg): Point: Patellar tendon 6.49 + 2.32 6.86 + 2.18 8.69 + 3.12"

Point: Med. Joint line 3.82 +1.28 4.05 + 1.43 4.98 + 1.68"

Point: Poplitus tendon 502 +1.41 5.45 + 1.65 6.98 + 2.14*
Strength (N): Extension 14.44 + 372 14.83 + 3.69° 20.05 + 3.99°
Flexion 8.27 + 2.65 8.55 + 2.57° 11.67 + 3.13°

TUG (s) 10.35 + 3.04 10.14 + 3.04" 8.95 + 2.35°
WOMAC 56.15 + 28.66 56.15 + 27.98 20.95 + 15.64°

wEg: *P<0.05, *P<0.01, *P<0.001 ilot/Seuiiigusenin baseline

i Py o~ ~ P ! a o W w ' ) o 2 £ o oa . .
M990 6 71397 6 LWIBUTIgURAaNSIURBuLUasTEnIawmATiATaeNsUITRTNYY o Faaavaan1sSnwiasadwsiui (immediate effect)
wagndduanlusunsunisintnsnunluduain 6

fauds

Immediate effect

Post 6 weeks

VAS (cm.)
ROM (degree)
PPT (kg): Point: Patellar tendon

Point: Med. Joint line

Point: Poplitus tendon

Strength (N): Extension

Flexion
TUG (s)

WOMAC

NS
NS
NS

NS
NS
NS

AC vs HP?
AC vs (HP+EX)*
AC *vs (AC+HP)
AC *vs (HP+EX)
AC vs (AC+HP)*
AC vs (HP+EX)*

NS
NS
HP*vs (AC+HP)
AC vs (HP+EX)*
(AC+HP) vs (HP+EX)*
HP® vs AC
AC vs (HP+EX)*
(AC+HP) vs (HP+EX)*
HP*vs AC
AC vs (HP+EX)*
(AC+HP) vs (HP+EX)*
AC vs HP?
AC vs (AC+HP)*
AC vs (HP+EX)*
NS

(AC+HP) #vs (HP+EX)

NS

WIE: * P<0.05, 'P<0.01, *P<0.001 dnswevauesifegnidieapydewssuiieuiumaianisiiiainyidu

AC = acupuncture; HP = hot pack; EX = exercise; vs = versus; NS = non significance
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finalnlutreantinlaeniunguf gate control mechanism
ﬁlﬂaﬁ'ﬂf?umiﬁ’]ﬁfgfgmﬂizammmL%Uﬂmﬁﬁﬂﬂmﬁﬂwizmw
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(neurochemical compounds) TusguuUsgamaiunans (central
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qu%nmﬁu’utﬁu%u %"amSEJQL%:qud”nmmsaﬂsuﬁuauaaiﬁwﬁqaws
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