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Relationship between

myoelectric hand mounting and
3K .

QOL in adult upper limb
amputees
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Masayuki Mizote?), Mituru Hayashi?, Yoshiki Matsumoto?

1)Japan Labour Health and Welfare Organization
Chubu Rosai Hosital
2)Matsumoto Prosthetics & Orthotics Manufacturing CO., LTD.

Contact details Hirotaka Tanaka, MD, DMSc
E-mail: tanakahirochubu@yahoo.co.jp http://www.chubuh.rofuku.go.jp

Background

The Japanese welfare system regards myoelectric hands as a special prosthetics.
Many upper extremity amputees have used hook hands and cosmetic hands and
had limited opportunity of using myoelectric hands.

Worker’s compensation insurance in Japan classified myoelectric hands as formal
prosthetics in 2013.

As such, many amputees will desire myoelectric hands in the future. Physiatrists
need to choose the upper extremity amputees who can properly use myoelectric
hands.

Prescription criteria for myoelectric hands from the physical point of view are well
defined. However, prescriptions for myoelectric hands must also consider the quality
of life in use of the hand.

Aim

We looked at the characteristics of patients eligible for prescription of a myoelectric
hand, based on continuous use or non-use in terms of quality of life metrics.

We assessed the SF-36 survey results for patients with myoelectric hands, and
examined the relationship scores for each item of the survey as it related to time of
treatment and use of the myoelectric hand.
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Method: Twenty-two upper limb amputees who had been prescribed myoelectric
hands were included in this study. The status of use (or non-use) of the hand was
determined by face-to-face or telephone interview. We examined health-related
QOL metrics, using the SF-36v2 before, and at the end of myoelectric hand training,
and again after 6 months. Subscales were compared at each survey instance and
over the entire study period by two-way analysis of variance.

Each subscale was compared by T-test in the use group and the non-use group.

Characteristics and clinical aspects of the subjects of the study: 22 subjects (20 male,
2 female) and ranged in age from 21 to 68 years with a mean of 44.6 (*£13.2) years.

Among the 22 unilateral upper limb amputees, transradial amputation was the
most frequent (n=14), followed by transhumeral amputation (n=5), and wrist
disarticulation (n=3).

After their amputations, 1 subject could no longer work, while 3 subjects worked at

another workplace, 9 performed different tasks at the same workplace, and 9
performed the same tasks at the same workplace.

The use group was defined as an active user of the myoelectric hand during work
and ADL (n=17). The non-use group were not active user of the myoelectric hand
during work and ADL (n=5).

Results-1
Analysis of variance of the eight subscales showed that:

Over time variation of subscale, Social functioning (SF) was significant: Before
myoelectric hand training (43.6) < After 6 months (52.6) (P=0.026)

Before myoelectric hand training, {Role physical (RP) 39.3< Role emotional (RE) 47.1
(P=0.048), Physical functioning (PF) 48.1(P=0.015), Bodily pain (BP) 48.5
(P=0.009), Mental health (MH) 49.6 (P=0.002), Vitality (VT) 52.3(P<0.001), General
health (GH) 54.5(P<0.001) }

{Social functioning (SF) 43.6< Vitality (VT) 52.3(P=0.016), General health (GH) 54.5
(P=0.001)}

Immediately following training, { Role physical (RP) 43.2< Bodily pain (BP) 50.0
(P=0.023), Role emotional (RE) 50.2 (P=0.018), Social functioning (SF) 51.1
(P=0.004), Physical functioning (PF) 51.3 (P=0.003), Vitality (VT) 54.7(P<0.001),
Mental health (MH) 54.9(P<0.001), General health (GH) 58.5(P<0.001) }

{Bodily pain (BP) 50.0 (P=0.002), Role emotional (RE) 50.2 (P=0.002), Social
functioning (SF) 51.1(P=0.01), Physical functioning (PF) 51.3 (P=0.013) < General
health (GH) 58.5}
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Table 1. Mean value of the eight subscales (SF-36).

Role physical (RP)  39.3+15.7 43.2+10.3 44.9+9.4
Soeld! f(“S'I‘:‘;m"i"g 43.614.4 51.1+8.6 52.6+6.2
Role emotional (RE) 47.11£4.7 50.21+9.0 46.71+11.0
Bhyslcd! (f:F';Ctb”i"g 481495 51.3+7.2 51.944.9

Bodily pain (BP) 48.5%+1.0 50+9.2 47.9+9.7
Mental health (MH)  49.6+10.4 54.9+7.5 52.4+8.8
Vitality (VT) 52.3+8.7 54.747.8 52.3+8.6
General health (GH)  54.5+7.2 58.5+6.6 54.6+9.7

Table 2. Mean value of use or non-use group (SF-36).

use group

(n=17)
Role physical

Social
functioning

447135

Role
emotional

48.1%x14.6

Physical
functioning

39,6172

49.5%+6.8

non-use
group (n=5)

38.5+10.6
40.0t18.4
43.8%+15.9

43.2+15.7

Bodily pain 49.4%+10.5
Mental health 51.1%9.0
Vitality 54.0%x8.7

General health 55.4%6.6

45.3%+13.3

443%14.0

46.6x6.7

51.6%9.2

use group
(n=17)

43.4%114
51.7+£9.1
50.6£9.5
51.8%4.7
51.8+7.8

56.6+5.8
56.0£8.1

59.6%6.6
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non-use
group (n=5)

42654

49.2+7.2

48.91+7.6

49.5%x13.3

44.1%+11.8

49.1+10.1

50.2+4.9

54.8+5.9

use group

44.7+10.1

53.6E53

48.0£10.8 42.1%11.5

non-use
group (n=5)

453%7.4

49.2+8.6

524+48 50.2%54
50.0+£8.2 40.7%£12.0
54186  46.5%7.3
548+79 44.1%49
56.6+£9.4  48.1+%8.2



After 6 months, {Role physical (RP) 44.9< Physical functioning (PF) 51.9
(P=0.017), Vitality (VT) 52.3 (P=0.009), Mental health (MH) 52.4 (P=0.008), Social
functioning (SF) 52.6 (P=0.005), General health (GH) 54.6 (P<0.001)}

{Role emotional (RE) 46.7 (P=0.004), Bodily pain (BP) 47.9 (P=0.025)< General
health (GH) (54.6)}

Results-2

Comparing the use group and non-use group: Before myoelectric hand training,
the Vitality (VT) value was 54 (use group) vs. 46.6 (non-use group) (P = 0.092).

Immediately following training, the Bodily pain (BP) value was 51.8 (use group)
vs. 44.1 (non-use group) (P = 0.098), Vitality (VT) value (use group) was 56.0 vs.
50.2 (non-use group) (P = 0.149), and Mental health (MH) value was 56.6 (use
group) vs. 49.1 (non-use group) (P =0.178).

After 6 months, the Bodily pain (BP) value was 50.0 (use group) vs. 40.7 (non-use
group) (P =0.057), Vitality (VT) value was 54.8 (use group) vs. 44.1 (non-use
group) (P = 0.01), Mental health (MH) value was 54.1 (use group) vs. 46.5 (non-
use group) (P = 0.086).

Discussion and Conclusion

*Reviewing the survey results for patients selected by common criteria of
myoelectric hand use showed that Vitality, Mental health and General
health were important items before patients had completed myoelectric
hand training. The value of items at SF-36 showed the same trend at
beforﬁ, and at the end of myoelectric hand training, and again after 6
months.

*Social functioning values increased significantly at the 6 month time
point, following myoelectric hand training time.

*For patients who continued to use the myoelectric hands, Vitality,
Bodily pain, and Mental health were important items.

Recommendations

It is advantageous to use selection criteria based on health-related QOL
for the prescription of myoelectric hands.

References
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