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Modalities and expected outcomes

Exercise modality __|Outome

Cardorespiratory (aerobic capacity; VO2 max), disease activity, symptoms
(pain, fatigue, stiffness), physical function, CVD risk profile,
inflammatory markers?

Strength (muscle strength), disease activity, symptoms, (pain, fatigue,
stiffness), physical function, CVD risk profile, inflammatory
markers?

Flexibility mobility, physical function, symptoms

Neuromuscular (balance) physical function

HD 2017 CP Diakonhjemmet Sykehus




Evidence of effects of cardiorespiratory and
strength exercise

Trial Patient population* Duration and exercise mode

1. Hsieh et al.*® 2014, Taiwan 19 (AS) 3 months, cardiorespiratory and strength
2. Jennings et al.** 2015, Brazil 70 (AS) 12 weeks, cardiorespiratory

3. Karapolat et al.*? 2009, Turkey 37 (AS) 6 weeks, cardiorespiratory

4. Niedermann et al.#” 2013, Switzerland 106 (AS) 12 weeks, cardiorespiratory

5. Sveaas/Berg et al.*® 2014, Norway 24 (axial SpA) 12 weeks, cardiorespiratory and strength

Studies included if exercise programs followed the ACSM exercise recommendations

Date of literature search: April 2016 AR Diakonhjemmet Sykehus
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Effects of cardiorespiratory and strength exercise on disease
activity (BASDAI)

Control Exercise 5td. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup  Mean S0 Total Mean S0 Total Weight IV, Random, 95% Cl I\, Random, 95% Cl ABCDESTF
1.9.1 Final value scores
Hsieh 2014 4.5 3 10 37 18 9 7.8% 0.30 [0.60, 1.21] 200200
Jennings 2015 2 084 35 1098 093 35 70.3% 0.02 [-0.45, 0.44] —e— eseeee®
Karapolat 20049 203 186 12 2237 183 25 13.4% -0.13 [-0.82, 0.56] — @90 72900
Miedermann 2013 3.35 1.456 53 307 1456 53 41.8% 019018, 0.57] T @z0000
Sveaasi/Berg 2014 5.2 214 33 210 8.7% 0.87 [0.06, 1.78] —— 000eee
Subtotal (95% CI) 124 132 100.0% 0.17 [-0.08, 0.43] <
Heterogeneity: Tau?=0.00; Chi*= 410, df = 4 (P =038}, F= 3%
Testfor overall effect Z=1.32 (FP=0.19)

Total (95% CI) 124 132 100.0% 0.17 [-0.08, 0.43] P
Heterogeneity: Tau®=0.00; ChiF= 410, df= 4 (P =038}, F= 3%
Testfor overall effect Z=1.32 (P =0.19)

Testfor subgroup differences: Mot applicahle

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Incomplete outcome data (attrition bias)

(D) Selective reporting (reporting bias)

(E) Other bias

(F) Blinding (Disease Activity)

4 05 0 05 1
Favours control Favours exercise
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Effects of cardiorespiratory and strength
exercise on disease activity (BASDAI) -4

studies
Control Exercise Std. Mean Difference Std. Mean Difference

Study or Subgroup  Mean 5D Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
1.9.1 Final value scores
Hsieh 2014 45 3 10 3.7 1.8 g 9.7% 0.30 [-0.60, 1.21]
Jennings 2015 2 0.94 35 198 0493 38 3249% 0.02 [-0.45, 0.49) —
Miedermann 2013 3.35 1.456 53 307 1.456 53 467% 019018, 0.57] —
SveaasiBerg 2014 5.2 2 14 33 2 10 107% 0.92[0.06,1.78)]
Subtotal (95% Cl) 112 107 100.0% 0.22 [-0.06, 0.51] *"
Heterogeneity: Tau?=0.01; Chi*= 327, df= 3 (P=0.35), F=8%
Testfor overall effect Z=1.93(P=013)
Total (95% Cl) 112 107 100.0% 0.22 [-0.06, 0.51] P
Heterogeneity: Tau®= 0.01; Chi*= 3.27, df=3 (P=0.35) F= 8% I1 -n=5 5 DI 1=
Testfar overall effect: Z=1.53(P=0.13) Eavours cbntrol Faum_]rs axarcise

Testfor subgroup differences: Mot applicable
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Effects of cardiorespiratory and strength

exercises on pain

Control Exercise Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean 5D Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
1.3.1 Final value scores
Jennings 2015 -60.3 224 35 -65 226 35 30.3% 0.21 [-0.26, 0.68] &
Karapolat 2009 204 343 12 224 27 24 141% -0.058[F0.74,0.64] -
Migdermann 2013 415 2184 a3 331 24024 83 45.4% 036 [-0.02,0.749] —
Subtotal (95% CI) 100 113 89.8% 0.25 [-0.03, 0.52] o
Heterogeneity: Tau®=0.00; Chi*=1.09, df=2 (P =0.458); F=0%
Test for overall effect, £=1.76 (F = 0.08)
1.3.2 Change from baseline scores
SveaasiBerg 2014 -0.86 235 14 -11 17 10 10.2% .08 [-0.73, 0.90] *
Subtotal (95% CI) 14 10 10.2% 0.09 [-0.73, 0.90] ——n
Heterageneity: Mot applicatle
Testfor overall effect Z=0.21 (P=0.84)
Total (95% Cl) 114 123 100.0% 0.23 [-0.03, 0.49] e
Heterogeneity, Tau®=0.00; Chif=1.22, di= 3 (P=0.75; F= 0% I‘I -IZ|=_5 ! D?ﬁ ,i
Testfor overall effect. Z=1.74 (P =0.08) Favours control  Favours exercise
Test for subgroun differences: Chi*=013, df=1 FP=0710LF=0%
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Effects of cardiorespiratory and strength
exercises on pain — 4 studies

Control Exercise

Std. Mean Difference

Std. Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
1.3.1 Final value scores
Jennings 2015 -60.3 225 a5 -B5 226 35 35.3% 0.21 [[0.26, 0.68] —
Miedermann 2013 415 2184 53 331 24024 53 52.9% 0.36 [-0.02, 0.75] —
Subtotal (95% CI) a8 88 88.2% 0.30 [0.00, 0.60] ""
Heterogeneity; Tau®= 0.00; Chif=0.26, df=1 (P=061); F= 0%
Test for overall effect: Z=1.98 (P = 0.05)
1.3.2 Change from baseline scores
Sveaas/Berg 2014 -0.86 235 14 11 317 1m 11.8% 0.09 [-0.73, 0.90] -
Subtotal (95% Cl) 14 10 11.8% 0.09 [-0.73, 0.90] —‘—
Heterogeneity: Mot applicable
Test for overall effect: Z=0.21 (P =0.84)
Total (95% Cl) 102 98 100.0% 0.27 [-0.00, 0.55] "-
Heterogeneity: Tau®= 0.00; Chi*= 050, df= 2 (P=0.78); F= 0% ‘51 EIS L 0?5 1
Testfor overall effect 2= 1.93 (P = 0.05) Favours control Favours exercise
Test for subgroup differences: Chi*= 0.24, df=1 (P=0.63), F= 0%
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Effects of cardiorespiratory and strength
exercises on fatigue

Control Exercise Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean 50 Total Mean 50 Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.4.1 Final value scores
Jennings 2014 -59.6 21.7 35 -B27 241 35 35.6% 013 [0.34, 0.60] —
Miedermann 2013 4,29 23206 a3 373 23296 83 A3.6% 024 014, 0,62 ——
SweaasiBerg 2014 a.74 261 14 a7 221 10 10.83% 082 [0.03, 1.67] "
Subtotal (95% CI) 102 98 100.0% 0.26 [-0.02, 0.54] -

Heteropeneity; Chif=1.97, df= 2 (F =037, F=0%
Testfor overall effect: £=1.85 (P = 0.08)

1.4.2 Change from baseline scores

Subtotal (95% CI) 0 0 Hot estimable
Heteropeneity: Mot applicable

Test for overall effect: Mot applicahle

Total (95% CI) 102 98 100.0% 0.26 [-0.02, 0.54] -
Heterogeneity, Chif=1.97, df= 2 (P = 0.37); F= 0% 52 51 r ,i é
Test for overall effect: £=1.85 (P = 0.08) T 2 T———

Test for subgroup differences: Mot applicable
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Effects of cardiorespiratory and strength
exercises on stiffness

Control Exercise Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean 5D Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.6.1 Final value scores
MHiedermann 2013 046 2.04 A0 006 2.01 a0 54.0% 0.20 [-0.20, 0.59] ——
SveaasiBerg 2014 .36 1.4% 14 28 224 0 46.0% 1.84 [0.85, 2.83] i
Subtotal (95% Cl) 64 60 100.0% 0.95 [-0.65, 2.56] ——e

Heterogeneity: Tauw?=1.20; Chi*=913, df=1 (F =0.003); F=89%
Test far overall effect: Z=116(F =029

1.6.2 Change from baseline scores
Subtotal (95% CI) 0 0 Hot estimable

Heterogeneity: Mot applicable
Test far overall effect: Mot applicakle

Total (95% CI) 64 60 100.0% 0.95 [-0.65, 2.56] ——r_——

-2
Test for overall effect Z=116(F =029 Favoars control  [Favours, excrciss

Test for subgroup differences: Mot applicable

Heterogeneity: Taw®=1.20; Chi*=913, df=1 {F =0.003); *= 39% J !1 |f| *i ﬁ
5
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Cardiovascular risk factors

Waist circumference

Control Exercise 5td. Mean Difference 5td. Mean Difference Risk of Bias

Study or Subgroup  Mean S0 Total Mean 5D Total IV, Random, 95% Cl IV, Random, 95% Cl ABCDETF

SveaasiBerg 2014 1013 1041 14 912 B8 10 1.10[0.22, 1.98] —— L L1 1 1.1
-4 -2 0 2 4

Risk of bias legend

(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)

(C) Incomplete outcome data (attrition bias)

(D) Selective reparting (reporting bias)

(E) Other bias

(F) Blinding (Disease Activity)

HD 2017

Favours [control]

Favours [exercise]
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Cardiovascular risk factors

Arterial stiffness

Augmentation Index (%)

2 0 2
Median change from baseline

p=0.036

Pulse Wave Velocity (m/s)

g

B Exercise group
Bl Control group

p=0.048

04 0.2 0.0
Median change from baseline
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Effects of flexibility exercises on
disease activity and pain

Disease activity

Exercise Control Std. Mean Difference Sti. Mean Difference
Study or Subgroup Mean SD Total Mean 5SD Total Weight I, Random, 95% CI IV, Random, 95% CI
Altan etal. 2012 21 2 24 a1l 17 24 19.2% -0.83 [-1.08, 0.02] I —|
Curmus et al. 20049 1.42 0.86 38 3 24 13 16.4% 11 [F1.78,-0.44] e E—
Curmus et al. 2009 {2 1.35 0.78 28 234 1.0 18 167% -1 A0 [F1.75, -0.44] e —
Maseiro etal 2013 27 16 22 3 21 23 13.3% -016[-0.74,0.43] I E—
Rodriguez-Lozano et al. 2013 2856 23 331 333 23 3IFE 294% -0.21 [F0.35, -0.07] -
Total (95% CI) 495 453 100.0% -0.56 [-0.95, -0.16] e
Heterageneity: Tau®=0.13; Chit=13.84, df= 4 (P = 0,008 F= 71% i i é

2 1 0 1

Testfor overall effect: £ = 2.75 (F=0.008) Favours [trening]  Favours [kontroll

Pain

Exercise Control Stod. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl M, Random, 95% Cl
Durmus et al, 2009 168 1.8 23 3 0234 13 14.3% -0.64[-1.33,0.02] =
Durmus et al. 2009 (2 nre 012 28 0RY 018 18 15.8% 060002, 1.22 =
Kraag etal 19890 a4 M1 28 334 288 27 18.2% 015 [-0.39, 0.70] =
Maseiro et al. 2013 116 148 27184 M1 23 16.8% -0.36 [F0.94, 0.23] =
Rodriguez-Lozano et al. 2013 27428 381 326 3 3ts 34.9% -018 032, -0.04] ——
Total {(95% Cl) 481 456 100.0% -0.09 [-0.42, 0.23] *

1 -0A 0 0.5 1
Fawours [trening]  Favours [kantroll]

Heterogeneity: Tau®= 0.07; Chi®= 8.2, df=4 (P =0.058) F=58%
Testfor overall effect =086 (F=0.57)
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Effects of flexibility exercises on physical
function and mobility

Physical function

Exercise Control Sti. Mean Difference Stil. Mean Difference
Study or Subgroup Mean SD Total Mean 5D Total Weight I, Random, 95% Cl I, Random, 95% Cl
Altan etal 2012 17 16 249 23 17 24 17 2% -0.36 [-0.90,0.19] I
Durmus et al. 2009 185 1.44 19 2487 271 13 116% -0.68 [-1.40,0.08] =
Durmus et al. 2009 (2 1.2 1.07 25 23 1.32 18 141% -0.87 [-1.81,-0.24] =
Maseiroetal. 2013 21 1.2 22 3 2 23 164% -0.83[1.13, 0.068] =
Rodriguez-Lozanao et al. 2013 306 24 381 349 26 3ITA HMT% -017 [-0.31,-0.03] -
Total {95% Cly 476 453 100.0% -0.42 [-0.70, -0.13] e
Heterogeneity: Tau®= 005 Chi*=F7.27, di= 4 (P=0123; F= 45% I !

4 05 0 05 1

Test for overall effect: £=2.85 (P =0.004) Favours [trening] Favours [kontroll

Mobility
Exercise Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean 5D Total Weight IV, Random, 95% CI IV, Random, 95% CI
Altan et al. 2012 45 2 29 4 12 24 423% 0.29[-0.25, 0.84) i
Curmus et al. 2009 433 1 19 342 088 13 227% 0.891(0.15,1.63] & ¢
aseiro etal. 2013 45 148 22 35 18 23 350% 0.59(-0.01,1.19) i
Total (95% Cly Fil 60 100.0% 0.53[0.18, 0.89] ""'
Heterageneity: Tau®= 0.00; Chi*= 1,68, df= 2 (P = 0.43) F= 0% 51 -DIE ; DIE 4
Testfor overall effect £=2.95 (F=0.003) Favours kantroll Favaurs frening]
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Neuromuscular (balance)

e No RCTs identified
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Conclusion

e Cardiorespiratory and strength exercises (according to the
ACSM exercise recommendations) may reduce symptoms
and cardiovascular risk factors without increasing disease
activity. Cardiorespiratory and strength exercises are safe
and beneficial for patients with SpA

* Flexibility exercise programs may improve mobility and
physical function (BASFI) and reduce disease activity
(BASDAI), but have no effect on pain
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