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Purpose: This study aimed to evaluate the effectiveness of exercise in patients with hemophilia.
Methods: We carried out a systematic review and meta-analysis in accordance with the Preferred Re-
porting Items for Systematic Review and Meta-analysis (PRISMA) guidelines. A literature search was
conducted of published randomized controlled trials for exercise interventions from January 1, 2014 to
March 15, 2023. To estimate the size of the effects of exercise, a meta-analysis was performed using
the R package "meta.” Results: Five databases were searched to obtain articles published in Korean or
English. Of 1,150 articles reviewed, 13 were included in the systematic review and 9 in the meta-anal-
ysis. The risk of bias was assessed using RoB 2.0. The overall effect sizes of exercise interventions, cal-
culated as the standardized mean difference, were -0.11 (95% confidence interval [Cl] = -1.41 to
-1.20) for pain, -2.13 (95% Cl = -3.33 to -0.93) for joint health, 9.96 (95% Cl = 7.51 to 12.28) for
physical activity, and 0.59 (95% Cl = -0.39 to -1.56) for quality of life. Conclusion: These findings
suggest that exercise is useful for improving the joint health and physical activity of patients with he-
mophilia. Thus, it is necessary to develop and apply exercise interventions for patients with hemophilia
to reduce their pain and improve their quality of life.
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Identification of studies via databases and registers ]

Records identified from*:
Databases (n = 4)
Registers (n = 1,150)

® Pubmed (n = 574)

e Cochrane (n = 511)

® CINAHL (n = 62)

e Kmbase (n = 3)

——>  Duplicate records removed (n = 101)

A4

Records screened
(n =1,049)

Records excluded™

A4

A4

*Not proper study design (n = 635)
*Not proper participant (n = 294)
*Not proper intervention (n = 47)
*Protocol, abstract, etc. (n = 30)
*Not English and Korean (n = 11)
*No targeted population (n = 9)

Reports assessed for eligibility
(n=23)

.| Reports excluded:

"| <Full text not available (n = 10)

Studies included in review
(n=13)

Studies included in meta-analysis
(n=5)

Figure 1. Flow chart of systematic review of literature selection process for the present study.
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Table 1. Characteristics of the Included Studies (N = 13)

JKBNS

No. Author (yr) Sample size (n) Sex (M/F) Age (yr) BMI (kg/m?)
A1 Goto et al. (2014) E 16 E 16/0 E 41.8 E -
C 16 C 16/0 C 43.9 C -
A2 Parhampour et al. (2014) E, 13 E, 13/0 E, - E, 234
E, 12 E, 12/0 E, - E, 230
E, 1 E 1/0 E - E, 230
C 12 C 12/0 C - C 22.7
A3 Runkel et al. (2016) E 24 E 24/0 E 419 E 26.8
C 28 C 28/0 C 40.3 C 26.2
A4 Runkel et al. (2017) E 24 E 24/0 E 419 E -
C 28 C 28/0 C 40.3 C -
A5 Cuesta-Barriuso et al. (2017) E 10 E 10/0 E 319 E -
C 10 C 10/0 C 30.0 C -
A6 Koeberlein-Neu et al. (2018) E 23 E 23/0 E 421 E 26.8
C 27 C 27/0 C 40.2 C 26.2
A7 Parhampour et al. (2019) E, 12 E, 12/0 E, 46.4 E, 27.7
E, 12 E, 12/0 E,E, C 458 E, E; 279
E, 12 E 12/0 455 C 27.7
C 12 C 12/0 45.1 27.6
A8 Calatayud et al. (2020) E 10 E 10/0 E 39.1 E -
C 10 C 10/0 C 36.3 C -
A9 Cuesta-Barriuso et al. (2021) E 14 E 14/0 E 325 E 26.8
C 14 C 14/0 C 31.1 C 26.8
A10 Parhampour et al. (2021) E, 15 E, 15/0 E, 46.8 E, 27.8
E, 15 E, 15/0 E, 46.2 E, 27.7
E 15 E 15/0 E 460 E 280
C 15 C 15/0 C 46.0 C 27.8
AN Parhampour et al. (2022) E, 14 E, 14/0 E, 46.7 E, 27.8
E, 14 E, 14/0 E, 460 E, 280
C 14 C 14/0 C 45.7 C 27.8
A12 Fares et al. (2022) E 20 E 20/0 E 28.3 E 28.1
C 20 C 20/0 C 27.8 C 279
A13 Cruz-Montecinos et al. (2023) E 10 E 10/0 E 39.1 E 27.0
C 10 C 10/0 C 36.3 C 27.2

M = male; F = female; BMI = body mass index; E = experimental group; C = control group.
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Selection of the reported result; D6 = Overall.
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Experimental Control Std. mean difference Std. mean difference
Study Mean SD Total  Mean SD Total Weight IV, Random, 95% Cl IV. Random. 95% Cl
Goto et al.(2014) 16.70  15.30 18 5.10 8.80 18 34.4% 0.91 [0.22; 1.60] | — .
Cuesta-Barriuso et al.(2017) 0.32 0.79 10 0.30 0.56 10 32.5% 0.03 [-0.85; 0.91] —_—
Cuesta-Barriuso et al.(2021) 2.00 1.26 14 4.86 274 14 33.1% -1.30 [-2.13; -0.48] —
Total (95% Cl) 42 42 100.0% -0.11 [-1.41; 1.20] f T
Heterogeneity: Tau® =1.17; Chl? =16.18, df=2 (p=.003); I* =87.6% 2 4 0 1 2

Test for overall effect: Z=-0.16 (p=.871)

0

Experimental Control Std. mean difference Std. mean difference
Study Mean SD Total  Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Parhampour et al.(2019) 4.70 0.96 12 9.08 1.67 12 22.9% -3.11 [-4.36; 1.85] —
Cuesta-Barriuso et al.(2021) 8.00 2.18 14 943 213 14 27.1% -0.64 [-0.85; 0.91] )
Parhampour et al.(2021) 4.20 1.26 15 7.60 1.99 15 26.1% -1.99 [-2.88; -1.09] =
Parhampour et al.(2022) 4.94 1.07 14 8.71 1.32 14 23.9% -3.05 [-4.18; -1.91] '

e

Total (95% CI) 55 55 100.0% -2.13 [-3.33; -0.93] T T T T ]
Heterogeneity: Tau® =1.23; Chl* =17.79, df=3 (p=.005); I* =83.1% 4 2 0 2 4

Test for overall effect: Z=-3.48 (p<.001)

Experimental Control Std. mean difference Std. mean difference
Study Mean SD Total  Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% ClI
Parhampour et al.(2019) 21291 323 12 171.58 2.67 12 21.9% 13.47 [9.22; 17.71] ;
Parhampour et al.(2021) 21140 453 15 17280 3.90 15 39.8% 8.89 [6.37; 11.40] il
Parhampour et al.(2022) 211.00 5.55 14 17150 2.50 14 38.3% 8.91 [6.29; 11.53] —ol—
<
Total (95% CI) 41 41 100.0% 9.96 [7.51; 12.28] e

Heterogeneity: au2 =3.33; Ch|Z =2.07, df=2 (.15); |2 =47.0%
9 Y
-15 10 -5 0 5 10 15

Test for overall effect: Z=7.77 (p=.150)

0 Experimental Control Std. mean difference Std. mean difference
Study Mean SD Total  Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Cuesta-Barriuso et al.(2017) 121.20 16.33 10 11270 10.22 10 23.5% 0.60 [-0.30; 1.50]

Runkel et al.(2016) 27.00 14.40 24 26.00 14.20 28 26.8% 0.07 [-0.48; -0.61]

Koeberlein-Neu et al.(2018) 0.68 0.24 23 0.75 0.16 27 26.7% -0.36 [-0.92; 0.21]

Parhampour et al.(2021) 8940 4.80 15 76.70  6.00 15 23.0% 2.27 [1.33; 3.22]

Total (95% Cl) 72 80 100.0% 0.59 [-0.39; 1.56] [

Heterogeneity: Tau® =0.85; ChI* =23.9, df=3 (p<.001); I> =87.0% 324012 3

Test for overall effect: Z=1.18 (p=.230)

Figure 3. Forest plots of the effects of exercise. (A) Forest plot of the effects of exercise on pain. (B) Forest plot ot the effects of exercise
on joint health. (C) Forest plot of the effects of exercise on physical activity. (D) Forest plot of the effects of exercise on quality of life.
SD = standard deviation; Cl = confidence interval.
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(Figure 30).
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