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Effects of High-Intensity Interval Training
on Cardiorespiratory Fitnhess in Stroke:

B Study characteristics

B Background ' f \

» Stroke survivors commonly present with reduced * 11 RCTs included KEY RESULTS
cardiorespiratory fitness (CRF) and impaired * 551 participants VO,peak
walking ability. * 6 countries ,

* |mpaired CRF limits walking ability and functional e Common interventions: 23.12 m(;-/kg/mm
recovery. Treadmill HIIT, Cycling HIIT, Skating exercise alt spee

* However, the optimal aerobic training strategy to QO]']' m/s /
improve CRF and walking ability in stroke H Cardiorespiratory Fithess (CRF)

rehabilitation remains unclear. * HIIT significantly improved cardiorespiratory fitness vs control interventions.

* The pooled analysis showed a significant effect on

B High-Intensity Interval Training (HIIT)
VO,peak (SMD = 1.05, 95% Cl 0.48-1.62).

* HIIT alternates short bouts of high-intensity

exercise with periods of recovery. * The improvement exceeded the clinically meaningful threshold for VO2peak.
* [t has recently gained attention as a time-efficient (A)

oo . Experimental Control Standardised Mean Weight Weight
rehabilitation strategy after stroke. Study Total Mean  SD Total Mean  SD Difference SMD  95%-Cl (fixed) (random)
Boyne 2016 11 22038500 5 -1.30 3.8800 . 0.86 [-0.25;1.97) 35%  9.0%
Boyne 2025 27 25029000 28 1.30 3.9000 ) 0.34 [-0.19;0.88] 152%  12.3%
B Purpose of Study Do 2024 11 220 42200 11 0.30 6.8700 S 032 [052;1.16] 6.1%  10.6%
: : Jin 2012 68 3.60 1.9200 65 0.10 1.4100 P = 206 [1.64;248] 241%  12.8%
This study aimed to evaluate the effects of HIIT on Kim 2025 17 540 41000 17 3.10 3.7000 By 058 [-0.11;1.26] 9.1%  11.5%
: : : : e Marzolini 2023 24 57031000 23 2.40 2.7000 —— 111 [050;1.73) 11.3%  11.9%
cardiorespiratory fitness and walking ability in Moncion 2024 40 352 34700 42 1.76 3.8200 — 048 [0.04:092) 223%  12.8%
: : : : Munari 2018 8 46047800 7 -0.86 5.6000 : 0.99 [-0.10;2.09] 36%  9.1%
patients with stroke through a systematic review Soh 2020 18 530 1.6300 18 0.10 1.9300 | —=— 285 [1.80;380] 47%  9.9%
and meta-analysis. Fixed effect model 224 216 & 1.05 [ 0.85; 1.26] 100.0% -
Random effects model - 1.05 [ 0.48; 1.62] -~ 100.0%

Heterogeneity: = 85%, = 06109, p <0.01

Methods Figure 2. Forest plot of VO,peak.

Bl Study Design B Walking ability
* This study was conducted as a systematic review
and meta-analysis following the PRISMA guidelines.

 Randomized controlled trials comparing high-
intensity interval training (HIIT) with conventional
or moderate-intensity training in patients with
stroke were included.

* HIIT significantly improved walking ability
compared with control interventions.

* The pooled analysis showed a significant improvement in gait speed
(SMD =0.61, 95% Cl1 0.19-1.02).

* This improvement suggests potential functional benefits for stroke rehabilitation.
(A)

. SearCh Strategy Experimental Control Standardised Mean Weight Weight
. . Study Total Mean SD Total Mean SD Difference SMD 95%-Cl (fixed) (random)
* A comprehensive literature search was performed )
: : Boyne 2016 11 0.0 0.0590 5 0.01 0.0570 L 146 [0.25;2.66] 24%  6.7%
in MEDLINE, EMBASE, Web of Science, and g 20 27 02802390 28 0.09 0.2560 . 0.76 [0.21:1.30] 11.4%  12.3%
Boyne 2025 27 0.29 0.2000 28 0.10 0.2000 — 0.94 [0.38:150] 11.0%  12.2%
Cochrane CENTRAL. Do 2024 11 0.10 02000 11 0.00 0.3600 o 0.33 [-0.51:1.17] 48%  9.5%
° I I Jin 2012 68 002 0.1760 65 0.00 0.1400 1k 0.09 [-0.25; 0.43] 29.6% 14.2%
Studies pub!lshed between 2005 and 2025 V\{ere Marzolini 2023 24 030 0.3000 23 0.17 0.1800 - 0.53 [-0.06: 1.11] 10.1%  12.0%
screened using keywords related to stroke, h|gh- Moncion 2024 40 0.03 0.1710 42 0.07 0.1870 —- i -0.23 [-0.66;0.21] 182%  13.4%
. . oo . . Munari 2018 8 0.150.3710 7 -0.04 0.3820 :* 047 [-0.56; 1.50] 3.2% 7.9%
intensity training, and aerobic exercise. Sanberg 2016 29 045 0.3700 27 0.02 0.0300 i —*— 150 [098,219] 93%  11.7%
g J I Fixed effect model 245 236 <= 0.44 [ 0.25; 0.63] 100.0% --
Records Recoras Full-text Random effects model — 0.61 [0.19;1.02] - 100.0%
identified .| screened ,| assessed , Heterogeneity: I° = 77%, t> = 0.2801, p < 0.01 o o
2 -1 0 1 2
462 338 32 Figure 3. Forest plot of gait speed.
Figure 1. PRISMA flow diagram of study selection. B Subgroup analysis
B Inclusion Criteria Greater effects were observed in:
Studies were included if they: e Participants <60 years e Intervention duration >20 min
e were randomized controlled trials (A) Experimental Control Standardised Mean
» involved patients with stroke compared HIIT with St L Totel DENSYenoce S0 SSZCt
moderate- or low-intensity training <60 years 97 88 1.97 [1.09; 2.86)
. - : >60 years 127 128 = 0.58 [0.33; 0.83]
r.eported outcpmes .related to cardiorespiratory Subacute a5 B . 1.60 [0.54. 3.91)
fitness or walking ability Chronic 189 181 —B— 0.90 [0.29; 1.50}
Mild 94 95 = 0.99 [0.21: 1.77)
_ Moderate 130 121 = 1.12 [0.23; 2.01)
B Outcomes and Analysis <20 min 68 70 g 0.48 [0.14;0.81)
, , , >20 min 156 146 R 1.37 [0.61; 2.13]
* The primary outcomes were cardiorespiratory =3gays 115 111 —8- 0.91 [0.25; 1.57)
fitness (VO,peak) and walking ability (gait speed). >3 days 109 105 & 1.0 1 0.95;2.19]
(VOzpeak) 5 Y (gait sp | ) <8 wk 90 81 o 1.13 [-0.09; 2.35]
* A random-effects model was used to estimate >8wk 134 135 l —8— 0.98 [0.39; 1.57]
pooled effect sizes with 95% confidence intervals. 2 0 :

Figure 4. Subgroup analysis of CRF.

Results
* HIIT significantly improves cardiorespiratory fithess and walking ability in stroke survivors.

* Greater benefits were observed in younger patients and with exercise sessions longer than 20 minutes.
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