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Abstract
Purpose : This study was to compare the effect changes after physical therapy (extracorporeal shock wave therapy + high-load
strengthening exercise) or corticosteroid injection in patients diagnosed with chronic plantar fasciitis.
Methods : A total of 40 patients were randomly assigned to each group of 20. According to the intervention method, “Group
1. Physiotherapy” was performed for 12 weeks, and “Group 2. Corticosteroid injection” was performed only once.
As a pre-intervention test, plantar fascia thickness, pain intensity I, I (What is the most painful moment of the day?, How

painful is the first step in the morning?), and functional performance were measured. To compare the effects of each group, the
tests 3, 6, and 12 weeks after were also performed using the same measurement method. Also, after 12 weeks, patient satisfaction

was also compared.
Results : There was no significant difference between the groups in the change in the thickness of the plantar fascia during all

periods. However, pain intensity I, I was significantly lower in Group 1 than in Group 2 at only 12 weeks and functional
performance was also significantly increased in Group 1 compared to Group 2 at only 12 weeks. Also, there was no significant

The physiotherapy protocol, which consisted of extracorporeal shock wave therapy and high-load strengthening

Conclusion
exercise, showed excellent results, especially after 12 weeks, compared to corticosteroid injection. It is recommended as a more

difference between groups in patient satisfaction.
effective treatment method as it is possible to safely return to daily life by reducing pain and improving functional performance.
chronic plantar fasciitis, corticosteroid injection, extracorporeal shock wave therapy, high-load strengthening

exercise, physiotherapy
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e 27] B 194 (7 gHoR B R0 I. d7upy
E FARE dAsks Aol 2ol S WelvlE #|
of. 2ol Etskal Bl ARt v, oE A 2ot 1. A7 @ A"z}
of 2 davel For WE F545te av
woll A 27 AYsAat B AR S5 & 202149 19 o]F HAA] A7) 239 Zo] Ay o7t
o] YRS R HAlste L5Ed7AE A5 1 ojAlolely} ALoSZEE I zou AuE
#8132 3l(Thomas 5, 2010) Ml Qdabelsta ate] ols) wha ket ubgle
FTEHOR & 29 AT et 2AHE M R 2 goe wiw (27 Wash o1 4688 2z Al
EEIALHROE FARS HiAS WHbe 2 B2 o ggaigon Bax e B 22 sz 9L
= fet #Eskd =EARA Wyl dol WS z=n gelx e1o] A 9jEo] HEH oz 4070 AT
d7lell HHO ALES AIE vigor %l*o“’ﬂ*i A aredstgdnt. ofed Ao Tt AR} 4= G power
YE I QAR AR AEel whe A A QL A8 3.1.9.2(Heine Heinrich University, Diisseldorf, German)E
ot Sl Atelg molm $HATEY B B =g go)az(y ) .05, 74 (power) 0.95, EIFT7] 30
AfAelal diEA Tl ARHIAREROIE T g by geel A 27) 1§ 2 4319 W =4 Al A
ARS] mtete] v g S8 Mz e d5chke o AbE] XA 409 o]l o] Wile] wal AAsHc
T AESto] Fastry ®3F dpe Zubgio] 44l (Faul %, 2007).
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Aok e AAY Az WA YR skl
2. @49 54 (McMillan =, 2009).
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SHRaERolS FATS AYEE W A AR (jection growp) 0.2 oLk FA4) A @A et
e SAA B0, 657, 1299 WAL J AW ag s 22 g sjisd P 2439omn,
S Ao HE anAel SRR WHS A = ) 5a wm= o) 33 62 123 SR o
=l ek ARA] AFEA e ohZat Ak 24N 25 AAS AASAT 3 24 12F &
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Fig 1. High—load strengthening exercise

ARgste]l WEEA] Ad A 7P} A 4
Mo 9% W HHOR 2~3 em 4TS FAS)
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(Rathleff 5, 2011). ¥ AFE= 53} 2o
MHz linear probe, IU 22, Philips Medical System, Bothell,
WA)Z A3t on], A3l oS B BUs Z4uY
o ALgE7|R ofsE AAolstal AEOS oa A

SEEE)

Y-S QES e AAeld FEwde dHatn
e dsel /gl 84 52 A AG @
F BaFoteind U WS 45 FY A2 e
N EAGrobR FEAe et 2 siol A4
X% (long axis)2 uteh 7hed] WwalemE g o]t
o et 2uto] SRS elstol FAE Hysiaint
39 R F AFE AH oluKolA ZEawy
o Belw 715E olgstel HUAUE HHsto] B

ZHmn)S 7] 235+ thRathleff 5, 2011).

analogue scale; VAS)E E3) B AXE 4X3sto] =
Aot Wit 2upe BAS0] 2 Sase B
Fo] Pl (1) 3% % g AT 20 3 Yk
2, @) oFol AWS Gri 70 B AEE 2 0L
3} 22 27hA) AR gt £A) Az o WskE 27
5} 4 th(Digiovanni 5, 2006).

3) 7Is=+d H=

W 7] Z]4x(foot function index; FF)= Fulel A 3
gel Sxe) W peE Wed 24, 55 4R A5
Aol =S Borel7] 918 Az AR Ao} 714 A
B4 P49 AT, TAHORE 2 237 BF
o £29), Fol©), BE ANG) HES Lehh 3
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N
-
)
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A2 o A= ZF 3o ek &
e 0~ 108714 9] W4 Uehyn] BE =] 4
2 0% 3 457t 525E $59 42 5 EPW

7154 A= A3re el Budiman-Mak &,
1991). Bbe Bl 27 108 o] SR Hsat 3
gol glof W AgEI glow Wutg upel, wE
A B FrbAE 2 AR =S =T}
=% thHBal 5, 2006; Grondal 5, 2006; SooHoo =,
2006).

B oATolA AHgE FRolw W A
foot function index; KFFI) A & d&o| &I} FL
sl FAEeH F7E U ARASRICO BE AR
(0.90), ol g %=(0.94), Z-5ATH F=(0.9)= ERL} 1
L 233 AlF e Y EE EYtiIn 5, 2017; Lee
= 2019).

A 4~(Korean
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X} OlEE

r

12F 5 84 WEES] HILE 919
® 5H PAE(Likert) Ak WAo] xEA W3 T4
(global rating of change; GRC) A
et Fxje] Z2AF A £ o)
Aee st Age] YA BHL =R 7
7] 98t B4E 712 chNorman £, 1997). o}&2| $-43t
A Z =(ICC= 0.90)2} 3#HZ|(face) E}F = (Pearson’s r=
0.90, Spearman’s tho= 0.56-0.70) & 7}*]= Ao =2 Wil
E 1 tH(Costa 5, 2008; Watson 5, 2005). A|F2 Q] =4
FHom gxb= () "8 H yuwgn, (2) "ot o
LT, (3) "EEo] A E AT, 4) "eFRE B FolbA
o, 2P Al (5) "8 g ForH" FollA stutE A
sho] A47F 7148k A

mlm Sl

O% 0] oA B4 $A A SN 594
2 BEA35H] Y8l E=PHEE t-7 % (independent t-test)=
AN 35, 65, 125 F7b H Aol dbe 2

measures ANOVA)%
2 sl 18T =
e g e T

il h

‘2‘12‘3% Fol4FEE a =05
A
O

5. 21-8-0] AE}EE,




g AL T MBS Tl FYRL +HHS m 2 3
8 BAstTh B3k FEISHAR ] o5 Hol
b ok A 2 g A ARAYOR B | gomane =g
214 A (Bonferroni correction)S A|3§3}lH o 824
€2 a =052 S Aol B4 e on A¥ A AR
T A5 A wEE A4S 9% WY dlolH e Exo| A EANAS BAF AT} mE ZH7rolA 1
RIE(H28) R HalEn 7holA| 5314 (Chi-square test) = 7} o olgl zpo]i 919l chp>.05)(Table 1)
2 =3 AAE Rt B4 A2+ SPSS for windows (ver.
240/ A8
Table 1, Baseline demographic and pre treatment of subjects for each group (Unit)
Variables : Mean-5D T p
Physiotherapy (n=20) Injection (n=20)
Age (years) 54.36+9.78 52.87+10.32 727
Gender (male/female) 6/14 8/12 458
Height (O) 163.54+11.34 164.85+10.78 .585
Weight (O) 66.58+9.67 67.96+8.45 889
BMI (O/0O) 28.19+6.21 27.1245.34 .636
Pain duration (months) 9.66++6.54 8.58+7.96 521
Dominant foot (right/left) 17/3 18/2 353
Affected side (right/left) 15/5 17/3 571
Thickness of the plantar fascia (mm) 6.71+2.74 6.58+2.46 .632
VAS [0 pre-test (score) 7.35+1.24 7.23+1.80 484
VAS O pre-test (score) 8.21£1.72 8.09+1.59 422
KFFI total score pre-test (score) 89.25+13.21 83.88+14.73 226

Physiotherapy=extracorporeal shock wave therapy+high-load strengthening exercise group;
Injection= corticosteroid injection group; VAS= visual analogue scale; KFFI= Korean foot functional index

2. dbe 29 A WSk 65, 125 & dhupe} »;m# FA Apolel] gk w4 Awt
F0 A 9 Asaget MY 2 Fan

=YX R 1 ZEEIAHRO|E FA o 7H] 37, = ©ool3l zlol7l A E]-(p> 05)(Table 2).

Table 2, Results of changes in the thickness of the plantar fascia (Unit: mm)

Variables Physio therapy Injection Within(p)

Pre-test 6.71+2.74* 6.58+2.46

3 weeks 6.69+2.38 6.51+£2.26

6 weeks 6.43+2.38 6.48+2.22 Time(.337)

12 weeks 6.17+2.40 6.23+2.13

Source(p) Group*Time(.221)

*Mean+SD

Physiotherapy=extracorporeal shock wave therapy-+thigh-load strengthening exercise group;
Injection= corticosteroid injection group
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FH7|- 4
55 A= w3 2N 7k HEAGT ZAAY 7F FET BE §
ol3t Aolg BHYOm(p<05), 7 F3 W F 1F 7o
)88 8= | olF & /1Y def =12l 885 == 7 HlaL A oA = FA A8 125 ST A= o
BejX R 27 R2ERAY RS AL 2 4] 3%, 6 O ARFIAHROE FAL B fodl F9 b
= - _ = o=}
F 2% F 5F AT 1 Aolo] a8y Ay agy = PHAE<09)(Table 3).
Table 3. Results of changes in the pain intensity | (Unit: score)
Variables Physio therapy Injection Between(p) Within(p) Pairwise comparison(p)
Pre-test 7.35+1.24* 5.28+1.62 pre*3wks(.000)
3 weeks 5.28+1.62 4.74+1.64 304 pre*6wks(.000)
6 weeks 4.86+1.49 4.51+1.24 453 ) pre*12wks(.000)
Time(.000)
12 weeks 2.18+1.53 4.31+1.46 .001 3wks*6wks(.000)
. 3wks*12wks(.000)
Source(p) Group*Time(.000)
6wks*12wks(.000)
*Mean+SD
Physiotherapy=extracorporeal shock wave therapy-+thigh-load strengthening exercise group;
Injection= corticosteroid injection group
2) 5 F= Il ofdof| HEE dH &te 5 ot zo]E HALH(p<05), 7 2 ¥ F 15 Y
Hees 7 HIL 2= FA A8 125 FoAvt EYA = &
= A = olF B2 7k A
Be)A g 2uf AR nsdzo|s 24 E e 3%, 6 0 FEERAHSIS BAw T A% §9 A
_ =2 "y
F, 123 3 22 Aw T zjolof gt B4 Aut 1ET} £ HATH(p<05)(Table 4).
SN 7he) ABAEI ZYAY 2 FED B §
Table 4. Results of changes in the pain intensity || (Unit: score)
Variables Physio therapy Injection Between(p) Within(p) Pairwise comparison(p)
Pre-test 8.21+£1.72° 8.09+1.59 pre*3wks(.000)
3 weeks 6.33+1.65 5.78+1.48 216 pre*6wks(.000)
6 weeks 5.94+1.38 5.45+1.56 .684 ) pre*12wks(.000)
Time(.000)
12 weeks 3.04+1.37 5.28+1.62 .001 3wks*6wks(.000)
) 3wks*12wks(.000)
Source(p) Group*Time(.000)
6wks*12wks(.000)
“Mean+SD
Physiotherapy=extracorporeal shock wave therapy-+thigh-load strengthening exercise group;
Injection= corticosteroid injection group
4. 7549 A= W 6%, 125 5 KFFI 5 d4 Zpolo] thet £4 2% 1%
3 2N o AEeT SHAY 2 FEY BT
AR L3 SIEEIAHRO|E FAF 2 74 35, Jofg Afolg HoH(p<05), 74 A ¥ F 1F 1t
ObAf didbel 2Ot SEXLo|A| S2|X|2Q F2E|ZAHZ0|E FAP} OIXl= &1t Hlm 243
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Table 5. Results of changes in the functional performance (KFFI total score)

o] IFAE H Y tH(p<.05)(Table 5).

(Unit : score)

. Physi . o . .
Variables p Injection Between(p) Within(p) Pairwise comparison(p)
therapy
Pre-test 89.25+13.21° 83.42+14.73 pre*3wks(.000)
3 weeks 57.82+13.58 47.69+14.54 289 pre*6wks(.000)
6 weeks 47.74+13.64 41.45+14.49 556 _ pre*12wks(.000)
Time(.000)
12 weeks 27.66+13.57 39.87+14.66 .000 3wks*6wks(.000)
) 3wks*12wks(.000)
Source(p) Group*Time(.000)
6wks*12wks(.000)
"Mean+SD

Physiotherapy=extracorporeal shock wave therapy-+thigh-load strengthening exercise group;

Injection= corticosteroid injection group

5. 87 fEE9 Ato)

S5 3 ZE2EFIAHREOE FAF o 7HY] 12
F 3 WA WEE Aolof i £4A} Bz
127(60.00 %)0] Z4ke] ML Hyon, B2E

2o|= A Fofl §3(40.00%)0] F4Fe] AAS Bl
g EelA R Fol §1(40.00%)0] Z4tel Wabt giA
U orste Bylom, mEE A RS FAb Fof 12
B(65.00%)0] Aol Wkl fAL ostE mylnh
& F % ol @ Zoli Qithp=.05).

Table 6. Results of differences in the patient satisfaction (Unit : n)
. Much . Stayed Slightly Much
Variables WOrIse Slightly worse the same better better P
i 0 : : ;
24 075
Injection 1 3 5 3

Physiotherapy=extracorporeal shock wave therapy+high-load strengthening exercise group;

Injection= corticosteroid injection group

N. 11 z}

B ATE g el 2urd g 7R el 125
ol A4 3t aF0ll= A4t A=mEF)et A 1L
R3} AokeEe AARI thE gl Ha 22
A RO EAE AAF F &4 & uhobe 2ot
A, 5 A= 7Ied Aol vA= 7 A5 ¥

3t a5 SHAIH HEGF, 65, 129 & HWSk= H] 5
8 HHo] gt}

AAF Al B5o] flom &4 st A8 AxEE
B AT 4= A7l 25T HAR SSH A Y
T8 AHES Adsty] g8l IS0 A AREETE
A2 9l whapel 2ubo] L= oF 2.20~4.00 mmEtil o
HA et &, 0 dhtg 2adoe R JAdE £ 9l
= 28t HAF A A 2L 4.00 m OO R FHA
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942 12 TS} elio] M 2A 3} ulwste] @3]
o914 ]| S(hypoechogenicity) 7t fekd wet 3hg)
E}(Mchllan 5, 2009). 2 A9 A= HPH}DP =
ok =7 Hato] oF 6.65 mmQl ASE Kol AT
5] qlgjon = /\ﬂzsgoq:rl._
by wrotet 2okl ghabe] wshE Fale

51 ] 2&u} Artel Ayt ghA HH:I]—
o autgeR g 21 72 A otstel 2e
st2 Yehfs a3 Axeta AzEckBal 5, 2013;
Tasi 5, 2006).

PN'

2 Aol AitoA 12570 FA & EEAE o3}
FAEEIAAHRO|E FF HE RGO 2= Py 2a)
o] FA} AaTS dF HAAT FAAA Zol= §
ATk TS F ot 7o vl A= BE |7t AA
olgt o] WZ}rF vrehtbA] gkt ShAIRE 2 A}
AR SAEH S A LSA 0 B LR Feke-E it
2 EYARE AW T FAHCR Fo5hzl AT
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