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Case-control study of stretching exercise on treatment of plantar fasciitis WU Chun-wei, ZHENG Ping, WU Jian,LU
Jie ,and YAN An*. *The Second Department of Trauma Orthopaedics , Wangjing Hospital of China Acdemy of Chinese Medical
Sciences Beijing 100102, China
ABSTRACT Objective:To evaluate the effect of different methods of physical therapy on plantar fasciitis. Methods ; From
June 2009 to March 2012, 30 patients with plantar fasciitis were randomly divided into 3 groups including phonophoresis (PH)
combined with stretching exercise,ultrasound (US) combined with stretching exercise, stretching exercise, 10 patiens in each
group. In stretching exercise group ,there were 2 males and 8 females with an average age of (46.7£6.5) years old, the mean
constitutional index duration was (26.7+2.8) kg/m? In US combined with stretching exercise group, there were 4 males and 6
females with an average age of (45.8+6.1) years old,the mean constitutional index duration was (26.4+3.4) kg/m* In PH
combined with stretching exercise group,there were 3 males and 7 females with an average age of (48.4+8.0) years old, the
mean constitutional index duration was (25.4+3.0) kg/m” Patients in PH and US were treated for 10 min everyday by ultra-
sound, 5 times per week,lasted for 4 weeks; and patients by ultrasound therapy in PH were treated with diclofenac diethy-
lamine at the same time. All the 30 patients received instruction for stretching exercises at home. Pain and ability to function
were evaluated before treatment, immediately afterwards, and three months later. Morning pain was evaluated by VAS, and the
sub-scale of FFI evaluated the affected foot function. Results; Patients’s general status and original pain state of plantar fasciitis
before treatment had no significant difference among three groups. There were statistical differences of morning pain and FFI-
disability score between PH group and stretching exercise group at 1 month (P<0.05),and no statistical differences among
three groups at 3 months (P>0.05). Compared with before therapy,the pain and disability score of three groups significantly
improved in the three points of time (P<0.05). Conclusion: Stretching exercises and combining with PH or US are effective for
pain and disability in patients with plantar fasciitis and that addition of PH to exercise therapy betters the effectiveness.
KEYWORDS Phonophoresis;  Ultrasonography doppler,pulsed; Metatarsus; Fasciitis, plantar;  Case-control studies
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SRR 25 v ok K B A RS A AL , LA R LT I K
BES R 3. A ig], US i fidl, PH N
g, BRLiZEg 4 10 6], A 34~58 % 1A T4 4L
21.2~30.2 kg/m?, AJREFE] 0.5~36 1~ H ;US 45|
4110 i, 4% 37~56 % IRJFHE 4L 21.4~30.5 kg/m?,
FARINTTE] 0.5~30 /> H s PH finZ251 44 10 B, 4F4% 36~
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Tab.1 General data of three groups with plantar fasciitis

1 L1 G 1€ 1)) AEH IR AL
B % (x£s,%) (x5, kg/m’)
=i 10 2 8 46.746.5 26.7+2.8
US Jm#E{HdH 10 4 6 45.8+6.1 26.4+3.4
PH fn#={dzd - 10 3 7 48.4£8.0 25.4+3.0
UL TALEN - X’=0.952 F=0.356 F=0.733
P - 0.621 0.704 0.490

1.3 ik
3.1 gl Hesz B IR BE A 4 e s)

AP T, PAATIEHEEE B H 3 K, B 2 min,
YA ORAAIRRAE AR, fay A, J AR RS 8 2
o v 41 2 10 D - 6 S § LWL | WA A =}
RS ERMIE, QAN HER M KA, B
AR, K ARITE B AR B R AT
T F S BT T 1 W v ) K 22 P R B i ,
Z ST HER VR 5K, Qi ST 57 HERA LA 1 T 5% 0L
DS A YA s YL ) =LY | a1 SO O e J A SO |
JRORAF A LA, A2 R S b T, OUE i e O T A %
T b, R o) 55 T o Aol B AR o o 2 e 1) AR
MRER LS 5K A (et A v i v R f e 2 = 45
FErIBHT R, LIRS HERS LA R R @l 7
o7 BRI A, TS AURIR S5 23 b 7, #5 VR 24 [m]
@, [HT i iy g0 e R e DA 22 hr iR, L L 4 T
M SVER R AR S E M, A S ERREEE i
30 s, FEABIPEEE M S A0 1 41, 4EIBK 1~2 min,
2~3 210 1 RN, B H ISR 31K,
1.3.2 USMZEMZ fEpalize (2l iy 2 (il 24
LA KR PR R R TR
ik, FIETEEE 1.0~1.8 w/em?, 3% 1 MHz, [k i
W L 50% , 45 Y% 10 min, 5 H 1 YK, 2% 20 %, 454
5,34 IRYT Pl RS RS R R R
HE) o
1.3.3 PHJmZEfpdl  Jrik Ky7 R [E US i fh
21 AT FXUEIT IR — e (FRAbAR) SRR G Horb i
i A PR IT O ES R A A7 AL,
1.4 MEIHSTE  LURE R RE R 2D
REFEAS1R (0L WEETE R . T AL S8 LUAR BE (vi-
sual analog scale, VAS) MY ; J5 & LA SR DI REF6 £
% (foot function index , FF1) 47 ahifsfic 152 P
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ali A2 AL A 2 S P O AL o A R A I 248 = )
1A B 20 YO BIRYT IR 26 2 YOPEHY, LA
IR IR IR TR, QT BE IR
IRITBYER 3 A H BRI LA IR YT e o 17 ) AR
AT
1.6 SEite#hbE SRA SPSS 18.0 Ff4t4 145 4b
B, 3 HBE N R R AR R BT e 2L
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5t IZ IO 2200 h 1 LSD K6 e fag s ] o5
L3z EIMES,
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2.1 R OREE 3 A B TERITRIFING YT 1.3
H 3 B8] A R BRI A VAS 34, ARG
ST AL RIWE R A I R RIER A (] 558 B A
RAEREZ MR T 225007, % 2 HRIFHR AT UL, AN

[FIGY7 )5 1 P=0.386>0.05 , 5 HH 2320 X Z AR AR,
RIRFRGST i (A ER) X RIF A2 A LA
[, (HRREIRELS (B NZE) BRIREAZN (P<
0.05) , 15 BH SR 19 A8 A Bl A o] AR A () i 45, s i)
752 HAEH (AB S HAE M) IR G i X
(P>0.05), UtBHX RIFEA %R i s fi) R 2 5
ANt 43 2H 8 AS [ Tt A B g

it —25 B 3 41 PR B 4L iR) S AL N AR Ak
BPAEAS I TE] 25 1 3 20 VAS 8022591, DL R NA
I 0 22 S SO o e, 5 SR L 36 3-4, ik 3 1
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Tab.2 Variance analysis of repeated measurement among three groups with plantar fasciitis

A RA BETHM M Fi Pl R PR
G-G H-F L-B
=25
A HE CRRNAYT i) 20.067 10.033 0.987 0.386 - - -
B R 2 (i}1a]) 407.4 203.7 205.220 0.000 0.000 0.000 0.000
AB ZHAEH 6.333 1.583 1.595 0.189 0.210 0.205 0.221
1T EhBRG (FFLAT SRR i3 )
A HE CRRNAYT i) 737.029 368.514 0.995 0.383 - - -
B [K % (B1a]) 21361.54 10680.77 198.560 0.000 0.000 0.000 0.000
AB ZZHAEM 478.931 119.733 2226 0.078 0.087 0.078 0.127

1 : G=G: Geenhouse—Geisser £ 1E# ; H-F: Huynh—Feldt 4 1F7% ; L-B: Lower—bound 5 1F.:
Note : GG ; Geenhouse—Geisser; H-F ; Huynh—Feldt ; L-B ; Lower—bound
x3 3IHUMBRXBELEE SRR VAS EREEREH BN LS
Tab.3 VAS of morning pain on each point of time and the comparison between groups among three groups with plantar

fasciitis

JLIR VAS {f (x5, 4%) AT A o) g 2EL ] B (P 1)

21 51 e TR Vg A TRITHT A A‘?ﬁTT‘I/I\H 4 A?ﬁﬁﬁ\ﬁ 4

US fZEfizl PH INZEMRZE USIMZRZE PHONZEMRZ  USIn#fhdl PH mZEfmz
=i 74+1.1 5318 2.322.1 0.575 0.502 0.080 0.040 0.401 0.528
US fnZEfhg]l  6.9+24  3.7+2.2 1.542.1 - 0911 - 0.736 - 0.833
PH IMZEfh4]  6.8+2.1  3.4+1.9 1.72.1 - - - - - -

®4 SARHREREBEEINFENERRBIITHERHANTALLRER

Tab.4 Comparison of morning pain and disability score in each group with plantar fasciitis at three points of time

il R (PAH) 1TEERT (P 1H)
IRITRI~IAYT 1A H IRIFHI~IAYT 3 A 897 1A H~IRIT 3N H IBIFRI~IAIT 1A H RIFRI~IAYY 3N A IR LA H~IRIT 3 AN A
A2 0.000 0.000 0.000 0.000 0.000 0.000
US inZ=fi41  0.000 0.000 0.003 0.000 0.000 0.003
PH m#{fiZH  0.000 0.000 0.014 0.000 0.000 0.006

x5 IHAUMBREREBELRERER FFI FEREREEARRABHHA LR

Tab.5 Disability score of FFI on each point of time and comparison between groups among three group with plantar fasciitis

SRR (PH) TTEhIERT (P {E)
5 TRITHI~ IR HI~ WIF1AH~ IR HI~ RITHT~ WIr 1AM H~
WT 1A I 3A BT 3H BT 1A B3 A I 3A
A2 0.000 0.000 0.000 0.000 0.000 0.000
US JinZ=fiied 0.000 0.000 0.003 0.000 0.000 0.003

PH Jin# iz 0.000 0.000 0.014 0.000 0.000 0.006
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UL, AEIRYT 1A H IR L PH i {4 45 s ati 4%
2 RIS (P<0.05) o, 3 4 222357, BV RIR 4
P EREE AT L, 3 4 BRI TR IR T RIS 1 3 /s [R] o5,
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3 g
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WU ZEMINZRSE , BRI 19 =I5 AT s B e iR
I a BV ZIARTY 3 S H B9 58) T I ks, el
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3.5 ARWHRMIEIRME N L SRUE, BT
BRI AR SR 9625 (non—steroidal anti—
inflammatory drugs, NSAIDS) X Ffi/NF & & GV
L RGBSR, H i TR &R NSAIDS 7
VNN AR SRR BE IR NI = Riiv 7R |6 22
Jig 98 %5 H I R, M R ge ke 5 IFER IR IR BT H
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R M RIRYT 5, InRIEAE)
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