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Objective: The purpose of this study is to provide a guide for the seat back design
by studying the effects of seat back angle on muscle activity and subjective physical
comfort in rehabilitation equipment for the aged.

Background: While there is a lot of research on rehabilitation equipment for the
elderly, there is a lack of research on chair design suitable for rehabilitation equipment.
However, rehabilitation requires a chair to support the user's body, while the chair
of the rehabilitation device determines his or her posture and has a significant impact
on the effectiveness of the exercise and user satisfaction. The backrest angle of chair
is an important factor in determining the posture, efficiency, and physical comfort
while exercising rehabilitation.

Method: In order to study the effect of the seat back angle on muscle activity and
physical comfort in the adduction and abduction rehabilitation exercise of the aged,
this study conducted some adduction and abduction movements experiment with
12 people aged 65 or older. EMG signals and subjective comforts were measured
under five backrest angle (90°, 100°, 110°, 120°, and 130°).

Results: For the hip adduction movement, the backrest angle of the rehabilitation
device did significantly affect the muscle activity of the adductor longus and showed
an increased muscle activity as the angle increased. For the abduction movement,
the back rest angle had a significant effect on the muscle activity of the tensor fascia
latae, and the muscle activity tended to increase as the angle increased. There was no
significant impact on the muscle activity of gluteus medius, but muscle activity tended
to decrease with increasing angles. The subjective comfort during the adduction and
abduction movements was shown to be signifi cantly dlfferent with the backrest angle.
Subjects felt comfortable with a backrest of 100° to 120°.

Conclusion: This study identified how the backrest angle of chair in hip rehabilitation
equipment for the elderly affected muscle activity and subjective comfort. The subjective
evaluation of physical comfort was significantly affected by the angle of the backrest.
The muscle activity showed significant differences in both adduction and abduction
movements (except gluteus medius) and that overall the muscle activity varied with
the back rest angle.



J Ergon Soc Korea

Juyoung Na, et al.

534

Application: This study could serve as a basis for designing the seat of hip

rehabilitation equipment for adduction and abduction exercise.

Keywords: Muscle activity, Comfort, Backrest angle, Hip adduction and abduction
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Figure 1. Adduction and abduction exercise
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Figure 2. Experiment prototype
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Figure 3. Adductor longus, tensor fascia latae, gluteus medius
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3. Results
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3.1 Hip adduction exercise

3.1.1 Muscle activity analysis with backrest angle
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Table 1. ANOVA for %MVC of adductor longus

Source of variance Sum of squares DF Mean squares F Sig.
Between 3739.335 4 934.834 2.800 028
Within 58431.644 175 333.895
Total 62170.979 179

%MVC
100.0
80.0
59.4

800 475 468 492 :2‘5/‘

40.0 B -

20.0

0.0

90 100° 10° 120° 130°

Figure 5. Mean %MVC of adductor longus

3.1.2 Subjective comfort analysis of backrest angle
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Table 2. ANOVA of subjective comfort with backrest angle in adduction movement

Source of variance Sum of squares DF Mean squares F Sig.
Between 199.500 4 49.875 54.381 .000
Within 160.500 175 917
Total 360.000 179

adduction
5.0
4.3
4.0
3.0
2.0
1.0
0.0

90° 100° 110° 120° 130°

Figure 6. Mean comfort with backrest angle in adduction

3.2 Hip abduction exercise

3.2.1 Muscle activity analysis of tensor fascia latae

S/F 28 Al SO ZE7} Che|2erm o] ZHHEY ROl JS FEXE EAE ZTE HRTble 3), RUFE 00504 12
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Table 3. ANOVA for %MVC of tensor fascia latae
Source of variance Sum of squares DF Mean squares F Sig.

Between 29398.881 4 7349.720 3978 .004

Within 323301.287 175 1847.436

Total 352700.168 179
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%MVC
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845
77.7
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Figure 7. Mean %MVC of tensor fascia latae in abduction
3.2.2 Muscle activity analysis of gluteus medius
H 28 Al SHO| =7t SEo 2EYEE Rt g F=XIE 248 ZUE EH(Table 4), R2FE 0050A 7olot &
g2 FA BeELE AS 2 5 ANUCHp=0725>005). SHO| =0 GE SEZ2| %MVCO| St Brgts 2T (Figure 8), &
ST0ME ERUR2IE B2, HE7E A4S 2R 0| MOl 30| e 5, 520l 2 90°0M 1Y 52
Table 4. ANOVA for %MVC of gluteus medius
Source of variance Sum of squares DF Mean squares F Sig.
Between 992.404 4 248.101 515 725
Within 84315.816 175 481.805
Total 85308.220 179
%MVC
100.0
80.0
60.0
40.0 35 324 309 296 286
20.0
0.0
90° 100° 110° 120° 130°

Figure 8. Mean %MVC of gluteus medius in abduction
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Table 5. ANOVA of subjective comfort with backrest angle in abduction movement

Sig.
.000

37.227

Mean squares

41.375

1.111

DF

175
179
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Figure 9. Mean comfort with backrest angle in abduction
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