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Abstract

Objective: To investigate the improvement effect and safety of an individualized exercise prescrip-
tion combining the percentage of heart rate reserve with subjective fatigue perception on walking
function and cardiopulmonary health in stroke patients with hemiplegia during home rehabilita-
tion. Method: A single-blind, randomized controlled trial design was adopted. A total of 82 hemiple-
gic patients after stroke who could perform community ambulation and were discharged after re-
habilitation training in the Rehabilitation Department of Yangzhong People’s Hospital from March
2024 to June 2025 were enrolled. They were divided into an experimental group (n = 41) and a
control group (n = 41) using a random number table method. The experimental group received 12
weeks of individualized-intensity walking training, with the intensity regulated and monitored by
the percentage of heart rate reserve (40%~60% HRR) and the Rating of Perceived Exertion (RPE)
scale (scores 11~13). The control group received routine rehabilitation health education. The pri-
mary outcome measures were the 10-meter maximum walking speed, 6-minute walking distance,
and estimated peak oxygen uptake. The secondary outcome measures included functional mobility,
gait parameters, and quality of life scores. Analysis of covariance was used to compare the post-
intervention effects between the two groups. Result: A total of 76 patients completed the study (38
in the experimental group and 38 in the control group). After 12 weeks of intervention, the 10-me-
ter fastest walking speed of the experimental group increased from (0.78 + 0.22) m/s to (0.99 + 0.19)
m/s, with a mean increase of approximately 0.21 m/s, which was significantly higher than the 0.11
m/s increase observed in the control group (P < 0.001). The 6-minute walking distance rose from
(285.3 £ 66.4) m to (340.2 * 62.5) m, a mean increase of 54.9 m, and the outcome was markedly
superior to that of the control group with a mean increase of 26.8 m (P < 0.001). The estimated peak
oxygen uptake increased by (2.7 * 0.8) mL-kg-1-min-! in the experimental group, which was also
relatively higher than the (1.2 + 0.5) mL-kg-1-min-! increase in the control group (P = 0.004). For
the secondary outcome measures, the experimental group exhibited significantly better improve-
ments than the control group in multiple dimensions including functional mobility, gait symmetry
and quality of life (P < 0.05). There was no statistically significant difference in the incidence of ad-
verse events between the two groups (12.2% vs 9.8%, P = 0.742), and the treatment compliance
rate of the experimental group reached 86.5%. Conclusion: Individualized exercise prescriptions
based on heartrate reserve and subjective perceived exertion can effectively improve walking func-
tion, cardiopulmonary fitness and quality of life in hemiplegic patients after stroke. This regimen
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demonstrates favorable safety and feasibility when implemented in a home setting, and provides a
scalable and effective intervention strategy for community-based post-stroke rehabilitation.
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Table 1. Comparison of baseline data between the two groups of patients
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Table 2. Comparison of main outcome measures between the two groups before and after intervention (X £ 5 )
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SR 282.1+67.8 3002+65.1 308.9+64.3

VOspeak (mL-kg''min7!)  REG4H 17.9+3.5 19.5+£3.2 20.6+3.0 8.92 0.004 0.18
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