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Abstract

Objective: Exercise is an essential element of management for ankylosing spondylitis, of which symptoms and disease
activity can be controlled by disease-modifying agents and monitored and followed up. However, due to a lack of support of the
healthcare system, rehabilitation, and exercise management are not actively provided to patients with ankylosing spondylitis in
clinical settings, and any qualified educational materials for exercise are not available. We aimed to develop the Korean exercise
guideline to be used for patient with ankylosing spondylitis.

Methods: The guideline has been developed through adapting existing evidence-based guidelines and making consensus by
experts from the Korean Association of Sports Science and Exercise Medicine and the Korean College of Rheumatology. A draft
recommendation was prepared through four expert meetings. The survey was conducted using the modified Delphi technique
by expanding the experts for both academic societies. For questions that did not meet the consensus criteria, the survey was
conducted again, and the recommendations that reached consensus were adopted.

Results: As a result, we suggested Korean exercise recommendations for ankylosing spondylitis including evaluation and
monitoring of ankylosing spondylitis patients, safety management, disease management, ankylosing spondylitis specific
exercises, considerations in advanced ankylosing spondylitis, dosage and adherence, and exercise setting. Based on the
guideline, exercise education materials were produced.

Conclusion: From this guideline, patients can receive professional guidance for self-management, and healthcare professionals
can take advantage of prescribing specific exercise programs safely and effectively.

Key Words

Ankylosing spondylitis, Exercise, Guideline

H4 12023 38 6 WHKRE: Ol
AR SQ1LY 1 2023 7€ 24 04763 MSELEA| ST YH2|Z 222-1 SHATH 2 THeO[Stnt

Tel: 82-2-2290-9349  Fax: 82-2-2282-0772 E-mail: dumitrul@hanyang.ac.kr



=

bt
2k

o

°
3|

Yol

f

°f 9

=
=

3l A|AH o2 AA]

[e)

=

7] 714t slolelo} AR}

ARES ¥ Aol

L
T

T

pud

Preferred Reporting Items for Systematic Review and

Meta-Analysis (PRISMA) Z|&o whe} A= &

o] A2 9
=

2

5
Anti-

T

[9)
S

T
s =

AZ17k Zd71017]

H
] (National Ankylosing

Fholzetel e ofz] 2 A
Sk

T
o3
o

f

°

=
T

8|

Z
]

IS AzFste] A AlAe g

g
AJupo] S5 x| golct,
of th

quél

golct. o

7
2 (mix-quality of evidence) AA| &=& Z-85]7]0

sl7} et

Annals of Sports Science and Exercise Medicine 2023;1(1):41-47
o}

Al BE QU] vl
Spondylitis Society, NASS)of| A=

]

°

—_
—IA
Top

3

o|J

TNF alpha 2Fxj|2] A}

7} Z+ck(Ankylosing

[e]

o

|

T

o]

29 25 A stol=ekele 7

[§]

sk el Ak
spondylitis OR spondyloarthropathy OR spondyloarthritis)

20223714

t}. Pubmed, Embase, Cochrane Library database5& %

AND (Exercise or physical activity or physical training or
physiotherapy or physical treatment) AND (Guideline OR

position statement OR consensus statement)

AR
AH

O

L=

A
[e)

o

A
A

)

of whe} o
u—:]

a

oj
]

FATHS).

=T
o

°

= AAl

}

o
jul

3

FAE 2710k 5

o] 7} 517

=)
SHA, 2o A =7} Eo]EHo] A

SHARLE 5
107121 ¢]
fs]] o

9

=

(<)
A

1

5

A=

*
Sk

=l

o] B otzir4]
ol

U, BUER7HA]

ol

_z_o

(disease modifying agents)7} 2{8}=] 11 9l omd I

=

5H’ ol

g 9

oS

k<)

3}

o

15, o]

S

s gHelE

Ie

of o

3]
2

FoA

2|9t &5

=
5-

-

129 259
T

Z

3}
Cf &2 A4 2 2]

oF
T, o]

w
5

f s

=8

o

=L ok A

=

8|

a1 QA

7]

Fute A 73]

1

p

1

°

5

oflA
3] o} of
42

+

=
=

&

kel



x= o5
2 ot 25 7
= J10|E2f0!

(ad
vanced AS)& HE
= LT—JO Q]r

z]

=0
T 4o

—_
_w_mowmmo],_:T
I N~
_:T,m|1r5oo_a.‘u7zo1_.
O_E]_/LL..W.LI‘:. ZOZ.,
EoMﬂ._/zﬁmmr%éwuLuz_o%
o} AN o N Lo 5 o bo o o T
EAﬂQ%mw%%%mgn %
. ) w
;M%%%m$o¢mkgﬁ Eh
l@ﬂ%a@m%%ﬁ%@% m,_q% ~ T
o X " 1 Jlo 1A E,_ o_v 0 < X ) X0 I
<~ T s Mﬂ]L owéo er__o @2 J.zx]
.Xzﬂo7504q1_l,__1_ o 1o_ﬂ7nno CRI o
ﬂ_%eﬂw Hnaxmmaﬂoﬂe _1_r_5|;P r7olr_ﬂ_”o_1__A|]
;1;;:04__% BT Lo X S ,%ayomoﬂ@
B ..{.,_ - on < T R ) or < o — o X0 o nvw o %° =0 Ho o I Ho &
= Ry N . oo o oy %0 #° 0 o Jo T o
TR X A S 7l e 2 S S PR oh
mnﬂqiowmmoawq%zq fo 3 HEO_EL_OW@UW %
Raq%voo@%gqqa > % m%w%ﬂ%qym g
ho_e}ﬂx%z_ﬂmﬁadﬂ@_ﬂ > = & " 7ﬂo____10 o
A:._o_xnnﬂ_.x%l,PxLloﬂoNn :_alzrio _ ﬂu.ﬂ.ﬁ:._o q.m,m.o =,
o J) NS < = o~ oo 72] T ] =< =y <Y 1D| 0
dﬂo_.‘_ (I =y E ]q}ﬂo walig X of < X0 of 5 N 2
ﬂeiMﬂJum.ﬂm_.oO_ewAl_/Jlﬁ W o T (\o_:._oxnzo ﬂaLm.J.JmM 2N
Aomuxcm_éﬁ1xwevzu. L_ﬁﬁ o ﬂqﬂ%éqg_/é,ar = B
e O_Emv;ffa@mowﬂq L H ok Eloim1§ba 5 L
due_egofﬂmﬂc,_Pﬂ ]@Eﬂ T Wﬂ}ﬁu Hlﬁdnld g °
L.]n_Alwra:n,_‘__oﬁcoEo & = a_a__oa .z_.n]ﬂ;o,_u ATﬂ.ﬁ%x S~
oA k3 o = %O of Zo Xjo 2 KO mr = = - = oF - = T o o o =
uoo%ﬂL_owoML_%m@%mz_oE M Bz =K ﬂoro_ww%w_zﬁomé ER
HE‘LI;O<J| —_ m f ) _ i) JlL ;ﬂl
éffoﬁ_ii il i iﬁflafm 2
~ o ol B EO b} ‘ul <° Z, .O_ ] . ol 7 O_. ﬂo N ,ul ) [e] E_E _U = O_E
G- = i L T o £ x o _.%L J < Y =
L_l_/,DI.lF ijo or_ﬂw\vw_ﬁ Zn T R_..%PL X N & mr 3 | ﬂﬁ K T o= .._,.Aro ]
__oemﬂ_]_]ﬂ% o o i nﬁmo_ _m 0 ﬂﬁﬂg F o Ew_rL% 1o 2o Yo
& He K i _ e X2 o U W W ool = T
4_&0}; g o o~ o X %uo_.‘_nzﬂwdule o O
~N 0 2 o oF ~ o o X o of 2o =n
%%a% B o @afzf%au_:%v ~ 5
&moj@ _y@m_ﬁ 5 2B a%%%mﬁ@ow R
MﬂTﬂAﬂr ﬂo%dﬂ g mﬁﬂoun\mxt __oﬂ:.m_‘wwﬂlo_ﬂ_ ﬂ._._d.ﬂ
57e_u 5 0% n70150.m®r % W o =%
oA,_]L‘__ L ~B e A}mnm mo o ) = K
\__1_ N 0 1_|1_ mo I B il O__._._ N © A= — = o E_E .
_ X ~ Iy no_\)w_,mED..VJE .ASUEH o
E._z_.oqnﬂ Oﬂu 0..15 Xg(\ UHO _J_I ,Ulr.lr
oo dﬂ__o I PR g f mﬂ‘._wmq o Wﬂﬁoﬂ_n,_ m__?_JEI
A_.%_?M E%% d%wz.mm% Qmaoémae_eﬂﬂz
L_wﬂioﬁ = L mﬂwﬂﬁwm# ﬂA#WﬂuﬁmmBﬁ
pEE LR Epigzed ifofiw
— . o X o 2 ZE g en_ao1_| =
X F_ 0 e;Ao ‘ﬁﬂ B_ﬂ_. ,gl.l_.l
mﬁ%__llmmr% mﬂ__dw mgo.pmzowwm__m mﬂw\ul.ﬁowm@ﬂﬂ
dlwn%__P E,ék motm_émmA 1ML£L€MO_LE
R = i Hoo g N Q o < S = % o o)y o mo X
%@&uﬂﬁ DRI %Q&H.m 2 AAmmm:f gy
ﬂﬂhmﬂzoA w%ﬁ_.dl Aﬂummwwmo,_ﬁ ntBAm..%A_Enﬂfl
u%ﬂM__ooQo_n_ ﬁmuom m{.mﬂ_moﬁow.m% mowrﬂe_aﬂﬁv_o_aﬂwm
A aig oO%oo o~ .1140 — % 41ro
LL: tZ __zﬁ tY»A OX 5.7 _.ln
w_smmg @p@elf Hmpﬂ%m% %.@wﬁmnmi__m?%
1:,_ETU_17_A| = ° qmeoio.,m,AF mcdum o) W 1u|m
zal]/o 4W1__oJ| EL ®) N =) mﬂnn qoe:__hc
OMOmDZ Ao(\,urnm D._.|.,|0E(\h RS 71_»AIXL|0
S Rl JMOZ,womﬂ L_Lﬂwmmﬂ_éw&om
~o zomm_ _m_ﬁl mzme__. J._m roﬂh_z,_ m.w e]_.m uom_oﬂ_mma w.oJ Ho i,m
| X T o o o P o9 [4)
e F Eowiom%dbmﬁawowmmnwa&4q
D%zTﬁr%mOMmx@.m%%%%ﬂ@%
o7 . _S = il
G < mﬂuw_é.IYo_e1PoEoAAT
oF © =} dJ|7H a
y A 5 o i OM.AL
a8 8 ﬂnx__o% @l__%
C ﬂlm,g_o}_.ﬂo.ATCM_n_mo =
SATOHL.%QL,I
.ﬂﬁﬂb__oet:uw.o,A )
T B XF X
5 3K o-
g
N

43 e

ek <
S =0 target

A=

o

=
= _’ﬂ_gq

[e)
= earlygl_
advanced AS Z+zF L}
b B | 1
ol



=
=

bl

(Gym)oflA] &%=7]7t(exercise machine)

Y
)

S

oA

Al
=
(theraband) = 71¢F
29

=
T

Al

oA, AF

=]
L

]

(Improving flexibility)

Bgz@l-

Looking down, Looking up, chin tuck, Look over

AA] 29 3zto] 7FEA] &%= (mobility exercises)

@ 34

701-xl
=

—_

shoulder, trunk rotation, trunk side bend, arm opening,
knee rolling, alternate knee to chest, double arm raises

Annals of Sports Science and Exercise Medicine 2023;1(1):41-47

above head exercise

oy

Pl A 252 2diZHURM)

o g

=
n

14

FellAf §
2 of7}(round shoulde

1<)

H

Sl
T

F(submaximal)

°

SEL

3

Iel

3 Al

& 52l 94

JA|7]3L Zo]

o

)
o3
<+

il

T

ol
=

F(Improving cardiorespiratory fitness)

x4 2290 BjollA) A7)

bt

fs

stretching, single arm pec stretching, lats stretching2 Hi7
[¢]

stretching, hamstring stretching, calf stretching, front hip

o}

& (Breathing exercises)

58

©)

A7 A 48 Solrtala, ]

g

53 1 9lel A 3

—_
N

LO_H

__i

expansion)& F/JAIITH14].

(Increasing strength)

SFAH

(@) 29

)

L=
o

(6) 7|} &-5(Pilates, Tai Chi

7

X

X
ol

X

o
g4

o|J

%91 4]

Aol k2T Tai chie 74H2]

Foll Al

[e;

°

T

f

I

ek

= 4 9l o ZH=(supervision)

o gAtelA dargt

==}
=

CH13]. whabA

e

r
g

m

QO

1

N

op

X
o
o|J
KB

on

'
o

°
or

X
o

I

o}
%% (advanced AS) 3kx}<]

=)

271 72 25A(Early AS) 2xpol|A| Al

44



| e AHE fASA, HAe] vl
(dangling) b9} &5 So] 42 7153}
715 flol o] Hick ke xpAflellA L5 uf vl

2 52 ANSHE S AHgsHe A= Fuk

6) A4 2F= (Physical activity)

TFRIAR] AlA] Z-5o] ARkl A
3l Feslct. &34 AgollAs 7= (high impact) A1
=S njglch 1745 (High impact) &-S-o]2k yhd o] Fodat
ZZo] Wol 7l &5 52 & ), ML, A2 AW 5

o O Ty
o] siFe

N
N

0.

5

S, 49, 7ls frAlE

o8
:

K

e

7) &%k} o] & (Dosage & Adherence)

Q= Fee 7EA 2kxte] Adefjof what Aukeiet o
= (Regular exercise) $3§0] ZQ5}c} 1Y, YFYo])

2w Ao 2 Anshlurks Fad e 2 Al

A5
i =
7R PN HE Bl H A £ UER 53

i

o] = (Adherence) 5 =o17] {3l A4 &5 T P&
WAShE B, S5YA A7) 5 2P BUEY W, &

o1&& 7idste] Baohs W (@929 6, KASSEM
L=N¢}] e}
o

T A% B T 4 Uk L5 AYS BEo] £
Z-935|tt Structured

) Deep breathing exercise

rr u
i)
oo
_t‘_l‘
N

10+, Mobility exercise 155 Balance training 10 5.2

A& 7+& 4= 9lct 714 7|4F 25 (Home based exercise)©|

Az} Z2Qal|A 2 it 71y 7R ch = 2 E5)(Supervised)

3 T1:5(Group) 7|4 50| o &b o|2tal shA|Tk nlj

ofl= HIthH 7]& 2 o83t 714 718 &5 (home based

exercise) @757} 01 Fo|ck 2 Fho|=alelofA Al
o =

AN HEY B DE LTSS SYHOE ARtstol

TS : AT HEY BXIS izt 25 Jf0|2fel

kA 2 2 9}8}8-F-0l51s] S ufjo]x](www.kassem.or.kr)o]|

A

k)

ool WIS A 5 25 Thol Skl e FelA
L goz wug o) g &5 FaAelth /1% o=
2ol F A4 M3y B AE7L 18] AES T
S Eoll 44 A2 25 Thol=eielo 2 Bt 2.5 A3
o] otuje}, Brleh B WS A, o Thejol A
HaelE LY o5k Belsle] 24 HEG wE &
5 T 02 ANIGch T3 QWA B K2 B
Aol T £5 W Teisia, S EW o, &
5 AIge] gk B E THHck o] ol ekl S E5f
ASE AAZ $FY 4 LS ARH 2FoI2 AT W
2 % glon, P03 AP £5 Ulgo] ZgHo] 9)
omz 4ol A Folt vl 2 o} glcka & 4 9l
E3 SPHEE o Fholekl e Fol & o Qi b
Q1 LEATS T4 QA FATHE ZA 2 2o} ek

AR HEge AW AFoln Azko] Aol ulet
o} 4117 Alge] AaysInille), -stol 1 Bxpe] Fuk
A3ke] 27} EG W] Hh 7HEAITHITL Il s 2
T8k, MBI AFHE0], Anti-TNF alpha OFHS] AL§
o2 WYe BEAE A 4 oW HuA, crzaat Y
Wohis 414 BET 27] £ 50| FaMo] B FolATHAl

ko] 7153 A, 4, AbalA 123 A Ao o
o 19l 52 ol A T2 13l Fofd 4 Qv Lol
7} olel A Aol 2/HAUSS QY AR 2EaRe
B4 ol So] IckAa)e AARUE B3l 1A 4 4 9

+ 713). g FY=R AFolA FeA A H A (active
AS)Of|A], A= 019 Bkx} A&} anti-TNF(etanercept) x| &

of z3to] B212] 715, ol 2 4kl WS A o A

gl

A8 w3k AN T2 IR W T PAlgle] BE

Sxjoll A LAk ST BeA RS AN v $pe] 4]

] Abehe} F47] 9He-g Tefsliok dhk oS So, 2 ey
724 =

5
(Thermotherapy)-2 732143

o 45 o



Annals of Sports Science and Exercise Medicine 2023;1(1):41-47

glom[19], TR o] oFst Fa H & 1L-6 123
proinflammatory cytokines®] #1318 8- & 8k 4= 9IT}H20,21].
b G571l FofsliAl ARg-sfof Stk
71 7I8F &5 T =cl 5] Sk de AR
S-pobm, H=ot AF 5ol 7H8 7IRF FETE e
o}, Spa &F3 i &5 2ol ©E IF R FHH T
944 7o geia 9loHz2). Colina M 9] Q7] w2
™ anti-TNF(etanercept) ©= X E Hr} 9 spa therapy
2} anti-TNF(etanercept)2] %3+ T15-o]|A] Bath Ankylosing
Spondylitis Functional Index (BASFI)&} 4Fo] 2 A 47 &4l
o e Ao 2 YepgtH23)l 13 eg OF >Fof gt
T2 A gl A8t ol e 22 O] o] AT A

e oro 2ol Tk B 4 YAk

SEAM A A HEG B 25 235 BA o
the A ol Folof Bk Sa) 92 W A7 HET} B
wslo] W 857} W aElgich24,25], T2 o Fhol
EeRlefl £ olYEE ol 913t WE WA, SFUA
#7) 52 A 3 9F L2 IWS TR, 7MY
P25 MBS THHO 2 Aol TP, AAE 47
T4 YES 25 FRAS ATSAE 10, Fo4 B
9k 25 B A D BFE ot okn T 4
QUAOL, 5 oJWEE BY 4 G F7H WSl F

o1 TiTT u & C!):_]
T (consistency)o] B T Sl 202 UePTH7-1]. &
FA A] Exke] YAttt AALE FAJSHA = o En] &
5= /Eslels ko] Fasith A2 52 A8 &
HollA, 7|20 §A4F &5 9o, $50] 7| 715 F5 B
(chest expansion)-2 SFAIAZITHI4]. 7HRA] 223 Szt @

AL, o

& =
24 &5 (recreational exercise)S 51 30+ oA}, 43

A o]A} 5 2% (back exercises)2 51 747 Atel7} ATH
oho]. 22k #ks w2 AR oA S e ' sk &
2@ He, A9w), 2] §U4S aTste BE 17
T Age] Slge] & Az Sjsof gtk

ol Zhol =2l S st Hlolle A At ol B
3]

WL

ol Aol I ARTFe] F47h F ARA PUS
B HIIE 4 Q7lolE 1 St REsin) w3 BelX)
AR @A BAL Fo] HofshA NI 19T S
of that Z el AA] TS ) 29 Y E

m 1o
Mo
oft

o
b
oZ,
s
e
-+
32
)
a

ZE

AEH 02, ool R B 139 £5AH Thol=
efele AjEelstate} frtelatiat Aot X2A &5
AUFAQ) 12 AR YH O 2 BE LY S 3 Tl
EeRloleh A0 RE $3414A ARES EIThE
2ol uls) el wolsrel whe Fuf Al 29 Bt
o) A L2 AW E o A5 AN 4 Qe 3 T
Fo] g 4 gk

REFERENCES

1. Ozgocmen S, Akgul O, Altay Z, Altindag O, Baysal O,
Calis M, et al. Expert opinion and key recommendations
for the physical therapy and rehabilitation of patients
with ankylosing spondylitis. Int J Rheum Dis
2012;15:229-38.

2. Society NAS. Back to action exercise programme
[Available from: https://nass.co.uk/managing-my-as/
exercise/back-to-action-exercise-programme/.

3. Regnaux JP, Davergne T, Palazzo C, Roren A,
Rannou F, Boutron I, et al. Exercise programmes for
ankylosing spondylitis. Cochrane Database Syst Rev
2019;10:CD011321.

4. Masiero S, Bonaldo L, Pigatto M, Lo Nigro A, Ramonda
R, Punzi L. Rehabilitation treatment in patients with
ankylosing spondylitis stabilized with tumor necrosis
factor inhibitor therapy: a randomized controlled trial. J
Rheumatol 2011;38:1335-42.

5. Millner JR, Barron JS, Beinke KM, Butterworth RH,
Chasle BE, Dutton LJ, et al. Exercise for ankylosing

spondylitis: An evidence-based consensus statement.



10.

11.

12.

13.

14.

15.

16.

Semin Arthritis Rheum 2016;45:411-27.

Martey C, Sengupta R. Physical therapy in axial
spondyloarthritis: guidelines, evidence and clinical
practice. Curr Opin Rheumatol 2020;32:365-70.

Elyan M, Khan MA. Does physical therapy still have a
place in the treatment of ankylosing spondylitis? Curr
Opin Rheumatol 2008;20:282-6.

Wang CY, Chiang PY, Lee HS, Wei JC. The
effectiveness of exercise therapy for ankylosing
spondylitis: a review. Int ] Rheum Dis 2009;12:207-10.
Uhrin Z, Kuzis S, Ward MM. Exercise and changes in
health status in patients with ankylosing spondylitis.
Arch Intern Med 2000;160:2969-75.

Santos H, Brophy S, Calin A. Exercise in ankylosing
spondylitis: how much is optimum? J Rheumatol
1998;25:2156-60.

Nghiem FT, Donohue JP. Rehabilitation in ankylosing
spondylitis. Curr Opin Rheumatol 2008;20:203-7.
Yurdakul OV, Ince OE, Bagcier F, Kara M, Kultur E,
Aydin T. Evaluating the strength of spinal and proximal
girdle muscles in patients with axial spondyloarthritis:
Correlation with activity, disability, and functionality.
Int J Rheum Dis 2021;24:701-10.

Sahin N, Ozcan E, Baskent A, Karan A, Ekmeci O,
Kasikcioglu E. Isokinetic evaluation of ankle muscle
strength and fatigue in patients with ankylosing
spondylitis. Eur J Phys Rehabil Med 2011;47:399-405.
Karapolat H, Eyigor S, Zoghi M, Akkoc Y, Kirazli Y,
Keser G. Are swimming or aerobic exercise better than
conventional exercise in ankylosing spondylitis patients?
A randomized controlled study. Eur J Phys Rehabil Med
2009;45:449-57.

Lee EN, Kim YH, Chung WT, Lee MS. Tai chi
for disease activity and flexibility in patients with
ankylosing spondylitis--a controlled clinical trial. Evid
Based Complement Alternat Med 2008;5:457-62.
Lubrano E, Helliwell, Philip. Deterioration in
anthropometric measures over aix years in patients

with ankylosing spondylitis: An initial comparison

17.

18.

19.

20.

21.

22.

23.

24.

25.

Y : 2 A BRI St 25 Jfo|=2tel

with disease duration and reported exercise frequency.
Physiotherapy 1999;85:138-43.

Ward MM. Predictors of the progression of functional
disability in patients with ankylosing spondylitis. J
Rheumatol 2002;29:1420-5.

Lubrano E, D'Angelo S, Parsons WJ, Serino F, Tanzillo
AT, Olivieri I, et al. Effects of a combination treatment
of an intensive rehabilitation program and etanercept
in patients with ankylosing spondylitis: a pilot study. J
Rheumatol 2006;33:2029-34.

Samborski W, Sobieska M, Mackiewicz T, Stratz T,
Mennet M, Muller W. Can thermal therapy of ankylosing
spondylitis induce an activation of the disease?
Z Rheumatol 1992;51:127-31.

Olszewski WL, Grzelak I, Ziolkowska A, Engeset A.
Effect of local hyperthermia on lymph immune cells
and lymphokines of normal human skin. J Surg Oncol
1989;41:109-16.

Tarner IH, Muller-Ladner U, Uhlemann C, Lange U. The
effect of mild whole-body hyperthermia on systemic
levels of TNF-alpha, IL-1beta, and IL-6 in patients with
ankylosing spondylitis. Clin Rheumatol 2009;28:397-
402.

Dagfinrud H, Kvien TK, Hagen KB. Physiotherapy
interventions for ankylosing spondylitis. Cochrane
Database Syst Rev 2008;2008:CD002822.

Colina M, Ciancio G, Garavini R, Conti M, Trotta F,
Govoni M. Combination treatment with etanercept
and an intensive spa rehabilitation program in active
ankylosing spondylitis. Int J Immunopathol Pharmacol
2009;22:1125-9.

Passalent LA, Soever LJ, O'Shea FD, Inman RD.
Exercise in ankylosing spondylitis: discrepancies
between recommendations and reality. J Rheumatol
2010;37:835-41.

Sundstrom B, Ekergard H, Sundelin G. Exercise
habits among patients with ankylosing spondylitis. A
questionnaire based survey in the County of Vasterbotten,
Sweden. Scand J Rheumatol 2002;31:163-7.

o 47 o



