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| Abstract |

Purpose: The purpose of this study was to investigate the effects of forward-and-backward shift trunk exercise using a
proprioceptive neuromuscular facilitation (PNF) diagonal pattern in a closed kinematic chain exercise on the upper limb function
and activity of daily living (ADL) in a stroke patient.

Methods: One subject participated in this study. The study used a reversal A-B-A’ design, where A and A’ were the baseline
period (no intervention), and B was the intervention period. The intervention was a forward-and-backward trunk shift exercise,
using a PNF diagonal pattern on both a stand-on-hand position and a quadruped position of closed kinematic chain exercises, for
20 min per day for 2 weeks. The range of motion (ROM) of the shoulder joint was measured and a Fugl-Meyer assessment of
upper extremity (FMA-UE) and a functional independence measure (FIM) were performed to measure upper limb function and
activity of daily living (ADL).

Results: ROMs of shoulder joint (flexion, extension, abduction, and external rotation) increased in the intervention phase. The
FMA-UE score increased (from 28 to 36) in the intervention phase. The FIM score increased (from 20 to 25) in the intervention
phase. These increases were maintained after intervention (Baseline II).

Conclusion: These results suggest that forward-and-backward shift trunk exercises using a PNF diagonal pattern in a closed
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kinematic chain exercise have a positive effect on stroke patients’ upper limb function and ADL ability.

Key Words: PNF, Trunk shift exercise, Close kinematic chain, Upper limb function
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Fig. 1. Trunk forward and backward shift exercise using PNF.
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Table 2. Changes of shoulder ROM, FMA-UE, and FIM for 4 weeks

Baseline (A) Intervention (B) Baseline (A’)
1 week 2 week 3 week 4 week
Flexion 47 50 48 | 66 70 75 | 78 86 92 90 92 90
Extension 10 10 10 15 15 15 18 20 24 24 25 25
Shoulder ROM (°)
Abduction 388 35 38 |48 50 53 | 56 60 60 60 65 65
External rotation 10 10 13 14 16 16 18 20 20 20 20 17
FMA-UE (point) 28 28 30|32 33 33 |35 36 36 38 38 40
FIM (point) 20 20 18 | 22 24 24 | 25 24 24 26 27 27
ROM: range of motion
FMA-UE: Fugl-Meyer assessment-upper extremity
FIM: functional independence measure
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Fig. 2. Mean values of range of motion in shoulder flexion and extension of each sessions.
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