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The Effect of Orthotic Treatments on Patellofemoral Pain Syndrome: A Systematic
Review with Meta-Analysis
Abedian Aval A!, Fereshtenejad N2, Sadeghi-Demneh E®

Abstract

Purpose: Patellofemoral Pain Syndrome is one of the most common musculoskeletal disorders
of the knee. There are various treatment approaches to manage this condition including surgery,
physiotherapy and orthoses. The objective of this study was to review the effectiveness of
orthotic interventions in patients with patellofemoral pain syndrome.

Methods: Papers from 2004 to 2015 were obtained using a systematic search within electronic
databases. Keywords used in this study included various combinations of keywords for
patellofemoral pain syndrome, orthosis and their synonyms. 67 articles were initially selected
after reviewing titles and abstracts. In the next step, the full texts were reviewed in details and
finally 31 full-text articles were selected for quality appraisal. Six articles with good and
intermediate quality scores were entered to pooled data analyses. Meta-analyses were carried
out using RevMan software for immediate and follow-up pain reduction as well as individual
function of daily living activity.

Results: From 31 selected articles, 17 papers focused on the effectiveness of foot orthoses
(mainly were about the wedge insoles) and 14 papers focused on the knee orthoses (including
knee brace, knee sleeve, patellar strap). Five articles also looked at the effects of exercise
therapy used as adjacent intervention along with an orthosis. In spite of the low quality of the
searched evidences, meta-analysis indicated that knee orthosis induces the pain reduction and
functional improvement in patients with patellofemoral pain syndrome.

Conclusion: The results indicates that the application of an orthosis may reduce pain and
improve individual function in daily living activities. It was also indicated that orthotic devices
improve alignment of the leg and increase the quality of life, however, further robust evidence
still required to justify this results for clinical implication. It is not clearly understood if orthotic
therapy have had any effect on proprioception, biomechanical re-alignment or reduction of the
muscles' fatigue.

Keywords: Patellofemoral pain syndrome, Anterior knee pain, Orthoses

Received: 2017.02.15; Accepted: 2017.09.06

Yaias Bolo el ol Tl a8 5555 ) ol baule aisl
alox 5l ool Sloyo o gyl gily Dac- SISl s CYNS 51 S Sl SSiS 0,0 g 0w i
CJ‘) (_ng uLO)Q )J‘ e oo u.s‘ RV w...v‘ 03— QLQ‘W d_o)l.c Q_v‘ 6‘)" )9;)‘ )‘ oolaul 9 b_.\fg.;)_._e ‘L.?‘)}
3l oo (S (SKES 53 g yain M 313l 53 (5595

8,50 VNO LYoo F Jlo 5l Lo o Vlie « Sy iSUl Sledbol (sl olSoL 5o ate pllas (ggoim > plosl b o y 9 5995
b o] ool e 5 Orthoses [Patellofemoral Pain Syndrome foli soc v sla ofly oulS .c3,85 15 v,
Wlie YY) Ylas JolS e andllas b G 0 <8l Lo po allie £Y Lo aidl aodMs g cpglic (o ) oo S0
Jloil 3 g dingr g5 g Lo gt g S 005 slylo a5 allie £ ol i CudS Can ) S o g5 g sl
2 5l g (AaeY) 0,0 o (glazan FUY ¢ (5,68 osd (gly 00ls ez (ISl oS i o g ool w5 bal Sl

A plol REVMAN 13310 5 51 eolazl b ol 8 a5 o eal )8 (alaeY) 0,059, (So55 0,Shes

AY




http://AWWW.mumS.ac.ir : sgie Koy pole olKiils colu Sy — (IS 5,0 pg i — 555 ) - gl Ghoule asal

oy 4l slojer)l b dlia) ¥ g og aslopy b asl slojer )| )y llie) Y icoiie dllie V) oo 5l ildaidly
Jolis gily (6395l DMl a5 > j0 045 (slogS (sl (85 5l ool wl Juli by axl o odslae w81 .acils o)L
92 00,5 oy Sloyd i olpen w1y 6595 sla Lo yo Dl 1 s Allae gy ah g0 (SSiS 5 Wb b g baasssily
aS slo s o Slalllas dgame ;o b ools ol 3zl coads i OYle Clél a8 e 09 ol oy
slaas FUY slo (6,80 ,0 o0l (5,155 0,0 e iomen Can T ani o LM 0,0 ialS 5 (5,98 5L aieily s

sl Cude iU s B oS eolaiul o ,Slee Sguge ;o diugly s e lid (g i alS

kS 5li,] g cia¥l ol Sladllas (S5 50 05 ge (LD 0 Shas 2540 59,0 GhalS el 555)) (g pS Ama
F8s g eSS b Sldlas bl 4 5ls leol ) OL3T gl (Jg sl oo ()53 595 ] 5l oolaiul Ol 36 s3> 55 S
L adl oo oil) 4ol 50 (hae o Caghl Gy 5 i ojeil () 53l Sl el (Wl ssly e Bl

L aseiin joid o B pan 55yl g (S jialS g DMac 5,105 51 5 b I L g plasl gliwly #al

35550 ely (o8 00 ¢ (Sl (SSAS 3,5 pg i fguads WlolS

sadeghi@rehab.mui.ac.ir s Solo aunl pl 1 ghumo 6 diums 95

)l 09,5 (pi3ly pole euSails (ool (S psle oSl (lehal im0

Olnl Oledel (ledial (S pole olKaslo ( Lazmslys pole 0aSails ¢ (8 (ay95)) )l (owli )5 (92eils -

Olnl oledel (ool (S pole olfasls « Laduslys pole 0aSiils (8 (a5l 095 (2y0 sl Wlid)IS Y

pole olfaile ¢ caseslys pole caSaile ( e g JlSwl Glidod 35 0 (35 gl 09,5 Jledils gy g 9 (paass 6155 ¥
olnlledel (ledel (a5

5 omedlsS om (lae Jold pae dbise S gl (ol 0,0 by G- (SRS 0y g yuis
P T PO TV JHCHINS O-) ol il a2l o gl dlae Sl oYL
VoGl plail b gl oSl W i O Oloz s 9 Olsz o3l 5o i 4l
as)le pl 5o 0 SKuS (K8, 0 des by (u8 )53 50 Uk ol gt (V) 25 o0 cmline Jlu VA I
5SS b né Gl (V) wil oo Sige o oollsi g b oo o ouigs Jto Jlad ol 3l
Cowl Cardg (pl oaisS sloul e Koo 51 505 y008 logl sl j0 Vaare ad)le Slgl,d izen (V) Conl iy
OYNF) 090 o0 SSiS mhan o jLid Jlosl 4 e oS () el o GLBT & s ol Jlislo s 4

P25 9 99D (o3 Sgazme gl (S5 aals adle l o — ool 5,0 VO B o(F) A lls> 5las oV sgas
Sle (1) Cenl b Lo gilo pazs e 4y Luaio o LS & EaiS axz e ol 3l 0o 0 YO 5 () Lo
aalol (6 et g (g b Jlo Vgl g 0392 48,1 90 Ll O YL ot (F) il (o as)le al s (3559
& Waiae oy 5l (Fp Jb ey el 6ok eloizl 5 golatdl CSis 55 czge s )le
395 sl ey S aily o (Sl)m(SSAS 30 gy Slybl g gil5 plad 5,0 & g0 4y a5 ad e pl (F) 05 o
Olis b (3155 .000F) 05 o Juaia ol 50 595, mdoiloz il ole CJld > 09 oo Lled SSES
Sl 90,0 pogdle Jlj- SSLS 0 )0 pg 0w aas o 2 9 O odgs by 5l 8y ul g b oo

AOVY) 09 o 3 38 50ly (6951 5o s el o Sloe Sgd g0 MAlS 585 il g Due GYsb o s

381 5315 05059) o)l ploxil LS ol sl alol> 35 el gils 4l )3 S (a5l aw Geizmes (VA
SIS o il les jspe 4 45 WIS e Sgazme Sise e 1o pmlin S slos b IS a5 azsls LS
olyod 4 |, (Dae (3951 5 and wldl pl jo Lake (VAN 3350 olpon 2o, o> 5 00 Jib
ol oleys el Guan s s ((VA) cusls walys oly dd ez elee sl ool las wliass

AD



http://jpsr.mums.ac.ir : alse <ol

(yay )Le;) \ o)Lo..i'.\ -y 0,99 —dgiie ng?w‘y 9 L;.u).i‘).».i r>5l.c PIEN

Al pe )o 2Bl ol) day Al ge a4y 385 (wyp 0
SIGN” JLne olul e allie JolS 20 ¥V ol
90 Al (i CodS dlie cpl o g lawg (YY)
0315 0 503 1y SYlie o3 ulul g I3ome &9 4 Bl
Gl 4 CudsS 0yl o p B WS o0 S5 pa by
poms ol & US| 590 (BolgS pas Djgo )d i
ald (Viws) (YJga2) aboe gl (-0
\ pgal 10 A g a4 DY e Ol o9z g axlllae
O s s ools Jd=il )8 Cgm sl ool ooy ioled
Cochrane _iagy 05,5 Lwg a5 ReVMaN l33ls 5
93 31 Judoeil 3 ploxl (6ly g0 )8 oolawl sl ouls &l
Sl g Medl Gl Jglate g ead adpdy Jow
SIS pas ojed By oolazul " dolas
M ulwl YU il lg 9 540 YU (Heterogenity)
oolas Sl Joe i oo 0l | Sldllas JLsle o

Sl Joe Oygo pl w50 (28,5 oo )],8 colaiul 5o

basly
Sy 4 Giagh V) oead ol alie YV ls
et sl 09 00 (b (Bolai b byl
Sloyd aws g0 4 Sldlas (595 )l OMSlae Sl gy p
)l e ¥ 5laiads S35 gl am b by am b lo
Gl sle loy (owy g Allae VY casdlas cpl jo 00l
o Lol gy 4l (5595, sla loyo a0 llia VF 5 L 4l
Y Jgdz 50 oads jo,e OYlie Gl o Oledbl .clils
Sy00 b lajei,l (Yol Cawgn) Wloads ools ylis Ty
(Yh) aslo i Shgo @ Oldlas opl jo oolatul
ANti-L 5 ug)ly 59550 Olsie b (VYY) 5lo o) liw
sl b L & cuien ¢ (YY) pronation
a2 L (YH YT ol a 515 055 ol jor 4y alirs
Oized g yeakee ¥ lime 4 (2 )1 055 L (A5 5 (VO)
Joles aYlae cpl jo gily Ml g 0gy 4l Sas o
Genu direxa «yYs) Neoprene Palumbo ;g
(YY) Brace DJO Reaction .#) stable
Infrapatellar strap .vv) Patellar Bandage
patellar- stabilizing .(v4) Vacuum brace «(YA)

2 Scottish Intercollegiate Guidelines Network

AF

gy Rl g (Sojed 0Slas Sggy w0y ralS ol
3,0 poydiw sl LE (> Jos ol (6 5lo 28 0
sl ezl Ll 09l (o aid)S Sl o G- SSas
iy 1) (Pl yed a5 abiblons (o 050l (S
a8 Cogd Jold (Alm ol slo ey (V) S e
Sheslatul X g gl OMlae (5 pdyBllas] 3l
lojo5,) 5 TAPING (bl 0 oyl pé slag I
ol Bl sisedly jo (6595,) OMSlae (FNAY L) bl o
"o 09 g Egiie sl (S)m(SSAS 50 pg 0 b
5 bangly &y 4l sloyes)l Jol (IS sk 5 aal
Olee spp D9h (oo SKAS i Sl slanil
3)lge Wlgh o dalel s Oladllas ;o bajes )| SIS
Slp 1y gyl 5l aiws o b solaul g o8
adlls ol 5 Ban olpln il asete o), Sileys
0Ly e 50 09790 SVie (s 2 5 S psleer 6190
T SIS U Ol omyz g 2)le l 5595 ,] slo
sloyehly 5 (S5 CelS 0y p 558l Alie slo

2 OP9)
G ol a5 Ll addlhe cnagyy Jlgw & s b
O 3 4 PICO" Lo & 4295 L ala> o 5 conlis
C (ous plmil alz-law £95) | o (cmry 0 3590 Coma) P
Wb (w950 lapiie) O (awslin 3,90)
s ey 5 Gl (SSKES 9,5 pgyiw b la e DY
SNl slo oGl Sl eslinl L ol 588
Semms gl ooliiul 4 Scopus PubMed
b g YO L Y- - ¥ Lo 5l Google scholar
Vs PICO jlxs 05,5 Sz 51 S o 50 (o
485 15280 05,5 oz e 5 i glon e gir
P e ol @l 5 L) 5l sl 4dS Y Jao ol
a3 e ol VEIEIY &

legorme 6,1, EYlie Bi> g gaxivz abl 5
oy odel oy OYlae lgie ol Caway dllis VYYY
00u 35 s il £gige b S0y bl aS allie SV s
owls> b bl 5o e S gl Ll oYlie aodls
Wi ¥V PICO [l 4y azg b g &Yl aods 3o

! Population, Intervention, Comparator, Outcomes



http://AWWW.mumS.ac.ir : sgie Koy pole olKiils colu Sy — (IS 5,0 pg i — 555 ) - gl Ghoule asal

YsSul Jo5 S o 19550 9 (wsgSl 9 dosly slo oGl )3 Laosly WS gt s 1) Jooor

Keywords Google Scholar PubMed Scopus
#1. “patellofemoral pain syndrome” FAY - AR Yy
#2. “patellofemoral syndrome” ARE AR YYY
#3. “anterior knee pain syndrome” OAF \# Yaa
#4. "orthosis" OR "orthoses" OR "orthotics" OR "orthotic" ARARE B-YY Y- FAY
Zibgpgtgl Itz;)ir}\?gg))atellar) AND ((band OR bandage OR strap) AND NOT VY. - YYEY
#6. (patellofemoral) AND ((band OR bandage OR strap) AND NOT (tape S1y . AS AVS
OR taping))
#7. brace OR bracing YOV. .- Y.y fovaAa
#8. knee sleeve £\ A V1 F4
#9. (1) OR (2) OR (3) VEf- vY'§ YYAQ
#10. (9) AND (4) 144 OA sY-
#11. (9) AND (5) YV Y Vv
#12. (9) AND (6) VEY Y vos
#13. (9) AND (7) -y Y 5.
#14. (9) AND (8) Vof s A
b iolon SYlie a0l 5 OLS Jad cpglic o555 SYle i b JS xa VYYY

( )

Lg'iLc)Uol GL"’ oli\l.\ 9 é.ILZ.A O 9

v

v

(3390 PV Olgre y9y0 5l (m dllie S5l

. J
4 ¢ N\
(yse Y1) Lol e cyailss 51 ey e Slsc
. J

v

SIGN L coas b))
(J.J:ul)sj ools preow 61).: ML' alio ?ul.‘?cul)

&9 dxlas u.:‘)é Yo u,u.u)f 09.70\).15..4.:

AY



http://jpsr.mums.ac.ir : alos cole

OYAY k) ) o)l -V 090 —dgiin (255155 5 (Sl pole aloee

DJO Reaction Brace : «(YA) Roostayi, 2009 ;| ;05 « o p9S'g il i a5 el 51 YU oY 3 guas
Dynamic ., = «%) Peterson, 2014 ;I ,oa « SSiS iz (V%) Khadavi,2015; ;s
318 055 o i 4 ey 5l ol (Y0) Daper, 2009 ;i .5 Patellar Sleeve 4 Patella Traction
ples a5 :5 (V) Barton, 2010;! g caislo i 5l 8 19 (Y9 LeWinson, 2015 5 gas o )15 4
3| g Glo o liw 85 = (Y SUtlive, 2004 51 gar sl 15 a6 g 0asS Coles Lugd lylo Job
(¥) Munuera, 2011

oo dnlllae ulul oo Olsasl alae YV 51 ulal o)
0y0d Alie O s CuaS 0,05 slyls dlie YO ( lS
Sl s 53 oS 0 pe dllie Sy g byt Sl
S g b Slalll Sl 00l s 5 e
9 bwgle CudsS 0pei a5 (SVe (plply el gl
bl Judoel 3 g ools jiw (gl p (alie £) asils o>
Al e odds (g S0l gl st wyp b aial
30 0,8lee yiol)b o (OANFY) dllian ¥ oy 0,0 yal)l as
slalpll g odg S yiie (BA) i ¥ (05059, (S5
(o, 5be slp KOOS 4 5,8 slp VAS) LS
Wiloads (5 S0 5lul
auely (6,98 il 0uisS S L VYP ol anlllae 4
2l BANY) wloo,S 5,155 1, (VAS) 0,5 wliie p
3o g 8 b prie jloliae M b sols Jdo 1,8
o Ohlems 90 Lrals Sl a5 wes o plas | allow

5 Western Ontario and McMaster Universities
Osteoarthritis Index
¢ Knee Abduction Angular Impulse

AA

(v#) patellar sleeve .(v#) stabilizing brace
“0beyS eSS oy s lie B (Y pgal) Wad oo
)90 Sl yiie g Al Sloydin yed g 595l lo
5,0 awle (b sla ol Jele Slalllas ol 33 (o)
sl asliiw p bawg gl; o Slee (V) VAS) Ly
5 AKPS™ .¢axa) KOOS™ (V) Kujala
() WOMAK® Ly Swaj cuas «(A) LEFST
oy St g SlansS o e o sl ell (o
Jolie jslics o 28, anals ol S Las asile o2,
Slepite oyn (YY) KAAIT e o) g
CTy ) MRE jslai sy 5 (35 5leg =S
8¢ (Y4) Scan
LAt ez 4 OV woaS oy wlal
"o (Y0 o) Mlams" (=Y ojped) Mo

B (i el (A1) 0,05) g3 9 (PA o ,05)

"'Visual Analog Scale

2 Knee Injury and Osteoarthritis Outcome Score
3 Anterior Knee Pain Scale

4 Lower Extremity Functional Scale



http://AWWW.mumS.ac.ir : sgie Koy pole olKiils colu

Sy — (IS 5,0 pg i — 555 ) - gl Ghoule asal

oo Slac ;0 0,0 Sgup «( S- SKUS 0,0 pg i
I 5l s wily aly Sl el ol (05 aeiber
Oeizmed (A) ols ylid (6,80 aae VY 5l o 1) s
0585 oy b b 0309l S5ete Olie SNus slasdllas o ol
ST (V) 8,5 i) lS sl st a8l 5l eolial L
ot Slp el Sl (385 o) (e b S 5
5 Sl 13 Gl sl by sl | st ol
Barton 00 dsllas o (VYY) cusls salgs (6 i
ke gy shle aslogin b8l )9 Sl ol
Slyeeds 595 32 1) 00iiS Colom wgd 5 (wg)ly 4z )0
g Al S 1L ST ol w8 g5 pls 0
50 9,0 Hhals b aSols pll 1) b ST dailns JooSS
Sutlive gasllas (YA) sls oLz 1y oo ob slas Sloe
L 355 oS 5 ol S 3l an | e 350t 5 5
Y adlas cpl jo 0l lis oas &l 6>)Lo| Sl yed g
9 shlo Jsbo pled (A5 ha ¥ Saes (5 V) 9 35
ol bl Nade | Al Sas 5 oaisS coles
Condy 5 Thslr Gesslly Tl e sl d5ege adlllae
ol Ken 5 CoOlliNS (¥1) olo oLas 1, T Yo g5 Solusl
g Sute slisS 55 o igsed 4 555, oS 4Ll
S g b 55l (Jy 10,505 <8l 9,08 (ol
(FY) ol plis o oligS jo oo (&S 4 S
o ololid a5 was Sike o Kes 4 ViCENZINO
5y poy Gloys Casdae Gl oaS i
2 EIL Ol (F1) WAL L el b Gl SSas
(Sl (SKLS 5,0 pyyi Hlo o8l o b ISl cens
sl 00 135 oole sl 5| iy aoys Yo I Y-
$l b5l 5, d o,y Goyb 5l S,
45 88,5 A 465 ol Gl oo Cnl b 09d (o0 Jie
9 95 4 Ay i Gl SSLS Jade 5 53l ,135,L
) Rathleff .(fv) Wibse b axl 5L (Xl
el o oyl gl 595,045 wols Glis 5 o Sen
B G s e by 51 o 50 9,8 iSTas oS

1 092 e yslaie 4 TIDEIO (YY) 5 e )]

Ol obel o asm ojls (gl aylai oldl ol o by slasss)|

3 Forefoot alignment
4 Navicular drop

A4

—CIYY)PS o)) IO Jgoaz) abb o disgly (s 5
VY Jols asllas 4 (MD: -+ /¥4 407%CLi(=+ /¥ )
VAS) 5,5 Gl 5 aiusil; s S 36 oS &8 18
b ool Julow 13 zuls (OAFY) Wil 03,5 5,15 1,
S 480 F LY loj Soe ,5 o aaie loline DS
Job 5o phlem 00 jrals Sils a5 wes o pliad |,
SYIO0) P<=/e V) 1 Jgom) il oo angly b ol
e85 A% Ly allie g0 (MD: Y/¥a. A0ZLCL(Y/YE
S0y, sle Collad paigily lo Do 36 eassS
13 s (04) ail so,5 )15 1, (KOOS-ADL)
Azl 5l aa g 8 o e lobire B o ooly oo
oy0)sy Sl Colad dg by a5 wms e lis |,
Ol b yo gl Sl eslial S s olilen (S
WLCL(YNY=0Y /- £y P=+ /o - §) (¥ Jgaz) ail o

(MD: Y/YA.

G5 Az g Sy
Sgue by 395, 5l oslainl as ols lis cw) o ol @l
b8 Sl g (patd o Shee Gl il 050 Dud
S az S1ogd (oo adjle cpl 4 i Sl (S
slojg)l g9 5l it Slalllae ;3 00l o) 2 slajes )|
556 sz Sl Jelodl B plol Sl (Jg wisge b ab
A Codgaome (pl odes Cde a5 wid w2l )8 oyl £45 oyl
o by E9og0 ol o SVlie (S mhaw (o9 Gl
Gon b ladlas Yoo F Jlo o iy a4l slajes|
SR (S Sk sleebilie b 5] 58U e
plsl WOMAC asliiw 5l ooliwl b PFPS jl>s
5 9,0 Lo giae dge 3l (S asdllas cpl bl ol
30 5 oh)Ken g Munuera .(V+) og ol,8l o Slee
slolo sl olyse wals VeV Jl b siagh
Sy 5155 sl ($B)law s el Sl eslanal b as)le
E9 90,0 a5 wisls ;L oo Ko g LEWINSON (Y)
Sr5S Il dagly dbeaal 50 5ss b (3o 5 ()5 058
o (¥) 05 o ol 31l jo 050 als cels gl
e B b o Ko g Barton caslas 5l alol>
Jors o3 5,Shae 5 053 1 b sa iy 555, el

TKAAI
2 Rear foot in subtalar joint neutral position



http://jpsr.mums.ac.ir : alse <ol

OYRY Jle) Vo)l = 090 -sgute (250ls5 5 (S5l psle alons

Wlo0,5" 135 1y et 353 52 sl (858 s o5 (Wis Jelol D Jpar

Knee Brace No Brace Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI
Ghasemi 2015 448 1.34 30 816 1.34 30 5.9% -1.70[-2.35, -1.02]
Lun 2005 43 28 32 4.6 3 32 1.4%  -0.30[1.72,1.12]
Peatersan 2014 39 048 G4 41 051 64 92.7% -0.20-0.37, -0.03]
Total (95% CI) 126 126 100.0% -0.29 [-0.46, -0.13]

Heterogeneity: Chi® = 17.67, df = 2 (P = 0.0001); I* = 89%
Test for overall effect: £ = 3.44 (P = D.000G)
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Immediate Follow-up

Study or Subgroup  Mean SD Total Mean

SD Total Weight

Mean Difference
IV, Fixed, 95% CI

Ghasami 2015 448 143 a0 203 078 3a f2% 243 [1.85 3.01]
Lun 2005 44 28& 32 25 18 32  18% 180[075 305
Patarson 2014 39 048 B4 15 0468 64 91.0% 2.40[2.24, 2.58]
Total (95% Cl} 126 126 100.0% 2.39 [2.24, 2.55]

Heteroganeity: Chi* =072, df = 2 (F =070} IF = 0%
Test for overall effect: 2 = 3019 (P < 0.00001)
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Brace No Brace Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Waight IV, Random, 95% CI
Ghasemi 2015 3548 479 an 2508 1.71 30 51.7% 10,38 [8.57, 12.21]
Peterson 2014 MmooTA 64 66 B2 64 48.3% 500 [2.34, 7.66]
Total (395% CI) a4 94 100.0% 7.79 [2.51, 13.06]

Heternganseity; Taw® = 13.18; Chi* = 10,76, af =1 (P = 0.001); IF = 91%

Test for overall effect £ = 2.89 (P = 0.004)
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