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Effectiveness of Shortwave Therapy in Management of Knee Osteoarthritis :
A Systematic Review and Meta-analysis of Randomized Controlled Trials

Jae-Hyoung Lee', Hyuk-Shin Cho', In-Yong Song?
'Department of Physical Therapy, Wonkwang Health Science University, 2Department of Physical Therapy, Mokpo Science University

Purpose: The purpose of this study is to assess the effectiveness of short-wave therapy (SWT) for treatment of knee
osteoarthritis (OA) as compared to placebo and control, and to assess the question of whether the effects are related to the
mode, dosage, and application method.

Methods: We searched randomized, placebo-controlled trials using electronic databases. We also manually reviewed sources in
order to identify additional relevant studies.

Results: Eight studies (597 participants) with OA were included in the meta-analysis. Pulse SWT had a significant effect on pain
relief compared with control treatment, while did not favour compared with the placebo group. Pulse SWT had a significant
effect on functional improvement compared with control and placebo treatment. Continuous SWT had no effect on pain relief
and functional improvement. Capacitive SWT a significant effect on pain relief, functional improvement, and muscle strength.
Continuous and capacitive SWT had increased muscle strength significantly. We found no clinical significance of all outcomes
except pain and functional improvement in pulsed SWT with low dose. There was no difference in adverse events. None of the
participants experienced any serious adverse events.

Conclusion: Low dose pulsed SWT provided a short-term clinical benefit for pain relief and functional improvement. Pulsed SWD
with low and high dose had effects on pain and function. There seems to be a placebo effect. We found significant effects on
pain and function in capacitive SWT. Despite some positive findings, this analysis lacked data on how effectiveness is affected
by mode, dosage, and application method of SWT. Further well-designed clinical studies are required in order to confirm the
effectiveness of SWT.
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Table 1. Characteristics of included trials

Study Group Age Mean(SD) BMI Mean(SD) n M Outcomes Measure
Cetin, 2008% CSWT+HP+Ex 59.8(11.6) 27.9(4.2) 20 0 Pain, VAS(0-100) Pre, Post
Control+HP+Ex 61.1(8.3) 27.7(4.2) 20 0 LI scores(0-24)

Peak torque
Akyol, 2010” CSWT +Ex 57.8(10.7) 31.1(5.2) 20 0 Pain, VAS(0-10 cm) Pre, Post
Control +Ex 56.6(8.1) 30.8(3.6) 20 0 Pain, WOMAC(0-20) 3 months
Stiffness, WOMAC(0-8)
Function, WOMAC(0-68)
6 min walking distance(m)
Isokinetic muscle testing
Short Form 36
Beck depression index
Atamaz, 2012 PSWT +Ex 61.6(7.4) 28.5(4.2) 31 4 Pain, VAS(0-100) Pre, 1,3,
Sham +Ex 61.4(8.2) 29.3(3.4) 32 5 Pain, WOMAC(0-4) 6 months
Function, WOMAC(0-4)
15 m walk time (s)
NHP physical mobility
Rattanachaiyanont, 20087  PSWT +Ex 63.32(7.61) 25.64(4.03) 53 0 Pain, WOMAC(0-4) Pre, Post
Placebo +Ex 62.48(8.47) 26.17(4.15) 60 0 Stiffness, WOMAC 3 weeks
Function, WOMAC
100-m walk speed (m/min)

Stair ascent/descent time (s)

Fukuda, 2011”7 PSWT, High dose 63.0(9.0) 27.1(4.2) 31 0 Pain, NPRS (0-10) Pre, Post,
PSWT, Low dose 62.0(3.0) 29.4(4.5) 32 0 Symptom, KOOS(0-100) 12 months
Placebo 62.0(10) 27.6(3.7) 23 0 Pain, KOOS(0-100)
Control 57.0(9.0) 26.7(3.0) 35 0 Daily activities, KOOS

Recreational activities, KOOS

Qol, KOOS
Callaghan, 2005 PSWT, High dose 58.3(7.3) 26.8(3.9) 9 (14) Pain, VAS(cm)
PSWT, Low dose 59.5(6.7) 29.9(4.3) 9 ROM (degrees) Pre, Post
Placebo 63.5(7.9) 27.2(4.5) 9 Torque(Nm), knee extension
Control Pain, WOMAC(0-10 cm)

Stiffness, WOMAC

Laufer, 2005" PSWT, High dose 72.66 (6.4) 32 3 ADL, WOMAC Pre, Post.
PSWT, Low dose 74.79 (6.6) 38 7 Get up & go (s) 12 weeks
Placebo 73.33 (6.9) 33 " 3-min walk (m)

Upstairs (s)

Downstairs (s)

Klaber Moffet, PSWT, High dose 62.67 (8.69) 30 (34) Pain, NPRS(0-100) Pre, Post.
1996% Placebo 63.48 (10.53) 30 GHQ-30(0-90) 4,12 weeks
Control 64.42 (10.3) 30

BMI; body mass index, n; sample size, M; number of male, CSWT; continuous shortwave therapy, PSWT, pulsed shortwave therapy, HP; hot pack, Ex;
exercises; VAS, visual analog scale, WOMAC; Western Ontario MacMaster Questionnaire, NHP; Nottingham health profile, LI; Lequesne index, KOOS; Knee
and Osteoarthritis Outcome Score, NPRS,; numerical pain rating scale, GHQ; General Health Questionnaire, Post; following the completion of last treat-
ment.
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Table 2. Characteristics of the treatments in the included trials
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Study Unit Electrode (P:;Sj rate (ij)e width E\c\?)an power (Dr;J‘.rs)tion :Ekrﬁzrgy Treatment regime
Akyol, 2010” Curapuls 419 Inductive coil N/A N/A warm 20 3 times a week,
4 weeks (12 sessions)
Cetin, 2008* Curapuls 419 Capacitive N/A N/A 120-132 15 108.00- 3 times a week,
118.80 8 weeks (24 sessions)
Atamaz, 2012%° Intelect shortwave, Condenser plate 3.2 20 3.84
Ultramed, 5 times a week,
Curapuls 419 3 weeks (15 sessions)
Fukuda, 2011”7 Diatermed || Flexible pad 145 400 14.5 38 33.06 3 times a week,
145 400 145 19 16.53 3 weeks (9 sessions)
Rattanachaiyanont Ultramed Condenser plate 3.2 20 3.84 3 times a week,
2008% 3 weeks (9 sessions)
Callaghan, 2005 Megapulse Drum 400 400 20 20 24.00 3 times a week,
400 200 20 20 12.00 2 weeks (6 sessions)
Laufer, 2005” Curapuls 670 Drum 300 300 18 20 21.60 3 times a week,
3 weeks (9 sessions)
Klaber Moffet, Ultramed Drum 82 23 15 20.70 3 times a week,
1996% 3 weeks (9 sessions)

Curapuls 419; Enraf-Nonius BV, The Netherlands, Intelect shortwave; Chattanooga, USA, Ultramed; Bosch San. ve Tic. A.S., Turkey, Diatermed II; Carci, Bra-

zil, Megapulse; EMS Ltd., UK, Curapuls 670; Enraf-Nonius BV, The Netherlands.
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Allocation concealment (selection bias) _

Blinding of participants and personnel (performance bias) _
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Incomplete oulcome data (attrition bias) _
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Figure 2. Risk of bias graph: review authors' judgements about each risk of bias item percentages across all included study.
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Figure 3. Forest plot. Comparison of pain on 100 mm visual analogue scale (VAS) with 95% confidence intervals (Cl). The subgroup of
studies using pulsed shortwave therapy (SWT) in high and low dose shows significant effect on pain relief compared with control treatment.
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Figure 4. Forest plot. Comparison of pain on 100 mm visual analogue scale (VAS) with 95% confidence intervals (Cl). The subgroup of
capacitive application of shortwave therapy (SWT) shows significant effect on pain relief.

7158 0-687 o7 AmE HIlslo] BAslelon A}
FABA] Joto] WAyt nEgS olgste] avtar)E
A%t slgle) 94 vl RS g2k} B wEk 23] 9
AP Fo M= 7% HSlol| [-oJet JRRS FA] st
z

(MD:1.86, 95% CL:~1.94, 5.65). W SRS izt
I oulaet G w2 S e 8 oR A 83 4

S MD7} 2}2} 8.43(95% CI:5.40, 11.46) % 11.29(95%
CL:8.11, 14.47)2 SAHOR {8 7|55o] 7HA =]
Slovt, 7P| gt vt Aol 22 S S
QPN g 285t 7S MD7} 22t 8,43(95% CI:5.40,
11.46) 9 11.29(95% CI:8.11, 14.4N2 FAH o2 Folet
7Is 7iAde] Yl%ickFigure 5).

FhA AR uke ke vt At S AN
SR AGIE A9 ez V)5o] FAH R FolsA
A= LMD 5,54, 95% CL:2.54, 8.54), =AY
Mo A87L A9 ol 7Isol felokl AR ok
THMD:2,32, 95% CL:—2.77, 7.42)(Figure 6).

=

=S
13y 715 S 273 GH2) YT B onP=0%)
R B olgslel Fule|E Agsilt, @4

www.kptjournal.org

Azt fofgt ke A HakthMD: 0,45, 95%
CL:=1,07, 0,18), W TR R A= 2 G5 28
(MD:0.07, 95% CI:—0.35, 0.48) 7} o gepsia® =g
(MD:—0.07, 95% CI:—0,39, 0,25)0] H3JA|7tol| 5]t
AFeFe A it SRFAAN Y oR A gt A9
(MD:~0.21, 95% CL:~0.60, 0.18)2} Ay ¥ o&
g3k A9(MD:—0,00, 95% CL:—0,30, 0.29)01%= HaYA|
1he A7 1A FRc,

5) 22
Tete 23k 4T QT o] Yeloni(P=0),
TAHEI WPE o gslo] AtEY|E AUt A%
o}

A w7F B8 HE0 2YS AR folstA &
ZIAIZEE (MD:9.03, 95% CL:4.04, 14.03), Lo} =2 &
2t vhe geko] whiy vokx|RellA MD7F 247} 14.20
(95% CI:—18.72, 47.12) W 4.20(95% CI:—28.99, 37.39)
o7 o] JoJsHA F7IsHA| it SFA o R
2851 749%oll= MD7} 10,12(95% CI 4.34, 15,902
glo] foJolA 7= e, fedA e 483t 4
$-4%ofl= MD7} 6,33(95% CI:—2.84, 15,49) 0% ] 57}

7FSof5kA ek

J Korean Soc Phys Ther 2014:26(5):331-343 338



Jae-Hyoung Lee, et al : Systematic Review and Meta-analysis of Shortwave Therapy in Knee Osteoarthritis

Treatment Lomtral Mean Difference Mean Gifference
Study ar Subgraup Mean S50 Tolal Mean S0 Todal Weight IV, Rand 5% €1 ¥, Random, 95% CI
3.1.1 Continuons SWT s contral
Cen 2003 I11.73 &B.79 I 1105  BO7 20 116X 0B8R |=3.94, 5.30| .
Akyod 2010 194 1161 20 151 977 M 24K 4,30 [«2.3%, 10.9%) o
Subrotsl (25% Cly A 40 20.0% LEE |-1.%4, 5.65] -
Heterogensity: Tau' = 0000; Chi* = 077, df = 1P = 0550 1 = 0%
Test for cverall effect & = 0,96 (F = 0,34)
11,2 Pulsed SWT, high dose vi contral
Fukuda 711 F8F 632 9 -061 &F1 32 145K HAL [5ad 11.46] —
Sulstotal (95% Iy 20 3z 145% 843540, 11.48] L
Hereregeneiny: Mot apabcable
Test for pwerall effect: 7 = § 45 P « O,00008)
3.1.3 Pulged SWT, low dose vs contral
Fuloudn 2001 I6E 604 0 -0el 71 32 143%  11.29[%1l. 1<.47] -
Subtotal (95% €1y 30 12 143 1129 (811, 14.47) E 3
HEtEF‘DI[llHElI\l. Mot apphcahble
Text for owerall effect 7 = 6497 (F < O.00001)
3.1.4 Pulsed SWT, high dose vs placebo
Laufer 005 054 2306 32 109 2343 33 426 0,55 [-11.99, hO.80) —
Fubkuda #0611 TRB? 632 2y a4 GEE 21 1408 1.EE [0.57, 2.19] —
Subtotal (HE% Iy 61 54 1EIN 153 1035, 6.71] -
Heterageneity; Tay” = 0,00; Chi' = 0,54, df = 1 (F = 0,46 ' = D%
Test for pwerall elfec: 7 = 2,18 1P = 0,03)
3.0.5 Pulsed SWT, low doie wi pliceba
Lauler 2005 GE 24 3 109 2343 iz 4.3% -0.4] [-11.46, 10.64] P E——
Atamar 12 &6 ILEB 31 7.3 1195 iz 9.5% 1,340 |-4,56, 7,16 —y
Rattanachalyanont 2008 136 2504 M 11,56 25168 54 52K 204 [=7.76, 11.84) ——
Fubkuda X0l 1 FEEEHS S U 1 344 SRR #1 14.0m G0 [34F, 1006 i
Subtotal (5% CIy 149 140 F30% 4,13 |0.65, 7.61] -
Heteregeneiny: Tau’ = 304 Chi’ = 384, af = 3P = 0250 1 = 22%
Test lor pwerall effect; £ = 2,35 % = 0,03)
Toasl (95% Ch Iy 208 100.0% 4.95 [2.31, 7.59] E ]
Heterogeneity: Tay' = 10,12 Chi® = 25,33, of = 3 (F = 00025 I = 65%

#0 -0 0 10 0

Test for owerall ffect & = 367 P = O.0007) Fawouwrs control Fawowrs trextneent

Test for subgroup differences: Chi' = 21,03, df = 4 4P = fu00035), I = B1,0%

Figure 5. Forest plot. Comparison of function giving weighted mean differences on 68 scores and 95% confidence intervals (Cl). The
subgroup of pulsed shortwave therapy (SWT) in high and low dose shows significant effect on functional improvement compared with
control treatment.
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Figure 6. Forest plot. Comparison of function giving weighted mean differences on 68 scores with 95% confidence intervals (Cl). The
capacitive application of shortwave therapy (SWT) shows significant effect on functional improvement.
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