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Abstract This study was conducted to identify factors related to the musculoskeletal symptoms of 340 family
caregivers who have a patient with brain damage based on self-administered questionnaires. The questionnaires
included general characteristics, characteristics of care activities and caregivers' musculoskeletal symptoms. Data were
collected from many long-term care hospitals and rehabilitation centers during March 17 to March 21, 2014. The
results indicated that complaint rates of work-related musculoskeletal systems of the body sites differed. Factor analysis
revealed that neck complaints were related to education (under mid), while shoulder complaints were related to sex
(female), age (50-59), education (mid) and duration of care (< 2 years). Arm/elbow complaints were related to age
(40-49) , education (high) and duration of care (12-24). Complaints regarding the hand/wrist/finger were related to
age (50-59) and duration of care (12-24), while those associated with the legs/feet were related to age (50-59) and
duration of care (< 6[ED highlight - years? Please specify.]). Back problems were related to education (under mid,
mid stage, high) and gait. The complaint rate regarding musculoskeletal symptoms during daily life was not statistically
significant. Logistic regression analysis of significant factors related to subjective musculoskeletal symptoms identified
ambulation and gait as having the greatest influence and complaint factor among family caregivers. The complaint rate
of family caregivers differed among body parts. Being a caregiver for less than one year was found to have a
significant impact on pain. Overall, long term family caregivers could be faced with risk factors for musculoskeletal
problems, but there are many different factors that affect musculoskeletal symptoms with regards to their activities.
Accordingly, comprehensive and systematic prevention plans for family caregivers who have patients with brain
damage should be developed.

Keywords : Brain Injury, Family Caregiver, Family Caregiver activity, Factor analysis, Musculoskeletal Symptoms
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Table 1. General characteristics of subjects

Variable Characteristics Frequenc(N) Percentage(%o)
Sex Male 108 31.8
Female 232 68.2
Age <39 70 20.6
40-49 65 19.1
50-59 103 30.3
=60 102 30.0
DlagnQSIS Cerebral‘ vascular 256 753
for patients accident
Traumatic brain injury 51 15
Brain tumor 12 35
Others 21 6.2
Affected Right 139 409
side
Left 139 40.9
Both 62 182
Education <Middle 81 23.8
High school 150 441
=>College 109 32.1
Relationship Spouse 162 47.6
Child 105 0.9
sibling 24 7.1
Relative 30 8.8
Parents 19 5.6
D“rizro: of <6 80 235
7-12 93 274
13-18 59 17.4
19-24 40 11.8
=25 68 20
2.2 A5 2

AT AW A AELusta

(Institutional Review Board) & AH

(MC14QAMI0030)S W2 &

WAt e dEzabel S iRt 3557(88.8%)%
B 71AF 158S AL 3408(85%) 3
F AFUEAR 5l
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Develop of self-administered questionnaires ‘

3

Survey N=3 55

%) —Drop-out N=15 —Select(N=340) |

L4

Complaint rates of work-related musculoskeletal systems x test) ‘
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Logistic regression

symptoms by body parts

The factors affecting on musculoskeletal

The related factor of musculoskeletal symptoms of | The related factor of musculoskeletal

daily living

symptoms

Fig. 1. Study Process
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ATH17]

1 5de , 2A2Y AR FAT An B B9 229
BRE SN Azte] Wige] w2 S2AA AATY srego) are AT, oo A o), o] 504 ~
Table 2. The complaint rate of musculoskeletal symptoms
Variables oo Neck L Shouder | AmvElbow | Handiwristfinger | Legfoot ... Back ...
Frequency(%) p Frequency(%) p Frequency(%) p  Frequency(®%) p  Foquency(®) p Frequency(%) p
Sex Male 5132.1) 908 45(26.0) 020 29(29.3) 515  41(268) 075 22(23.7) .049 48(302) 559
Female 108(67.9) 128(74.0) 70(70.7) 112(73.2) 71(76.3) 111(69.8)
Age <39 24(15.1)  .144 24(138) 010  9(9.1) 003 23(15) 021  8@86) 009% 21(132)  .039
40-49 32(20.1) 31(17.9) 16(16.2) 27(17.6) 17(18.3) 34(21.4)
50-59 48(30.2) 55(31.8) 33(33.3) 44(28.8) 31(33.3) 52(32.7)
=60 55(34.6) 63(36.4) 41(41.4) 59(38.6) 37(39.8) 52(32.7)
Diagnosis CVAT 121(76.1) 496 131(75.7) .541  69(69.7) 451 112(73.2) 391  66(71.0) .152 116(73.0)  .886
TBIT T 23(14.5) 28(16.2) 17(17.2) 26(17.0) 15(16.1) 26(16.4)
Others 15(9.5) 14(8.1) 11(13.1) 15(9.9) 12(13) 17(10.7)
Aff. Right 62(39.0) .760 72(41.6) 482 45(45.5) 470 63(41.2)  .607 38(40.9) .226 57(35.8) 206
side + Left 66(41.5) 66(38.2) 36(36.4) 59(38.6) 33(35.5) 70(44.0)
Both 31(19.5) 35(20.2) 18(18.2) 31(20.3) 22(23.7) 32(20.1)
Duration <6 3320.8) .049 30(17.3) 010 16(162) 004  26(17.0) .000 23(24.7) .001 30(189)  .003
of care 7-12 34(21.4) 44(25.4) 20(20.2) 37(24.2) 13(14.0) 34(21.4)
13-18 32(20.1) 33(19.1) 19(19.2) 28(18.3) 14(15.1) 33(20.8)
19-24 22(13.8) 21(12.1) 13(13.1) 16(10.5) 14(15.1) 19(11.9)
=25 38(23.9) 45(26.0) 31(31.3) 46(30.1) 29(31.2) 43(27.0)
Gait Inde.g 15(15.2) .027 26(17.0)  .018 26(16.4) .007
Depen. ** 84(84.8) 127(83.0) 133(83.6)

+ Cerebral vascular accident,t * Traumatic brain injury, +Affected side,fIndependent,**Dependent
+ Cerebral vascular accident,t * Traumatic brain injury, +Affected side,fIndependent,**Dependent
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Table 3. Logistic regression analysis of the factors affecting on musculoskeletal symptoms by body parts

Hand/wrist/
. Characteris Neck Shoulder Arm/Elbow Leg/foot Back
Variables BOS o e e e e e finger
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Sex Female .885 1.895 1.131 1.704 1.655 1.137
(.526~1.487) (1.113~3.226) (.623~2.057) (.992~2.927) (.879~3.114) (.669~1.931)
Age 40-49 1.146 2.176 4.808 2.063 3.233 1.856
(.447~2.936) (.833~5.683) (1.258~18.375) (.763~5.579) (.890~11.751) (.704~4.889)
50-59 1.526 3.788 6.861 4.578 3.967 2.019
(.576~4.043) (1.383~10.381) (1.745~26.978) (1.614~12.990) (1.074~14.653) (.737~5.532)
Diagnosis ~ CVAY 982 1.170 1.671 1.385 1.171 1.334
(:499~1.931) (.5922~312) (.791~3.531) (.694~2.764) (.535~2.562) (.668~2.663)
TBI** 328 363 .968 .503 507 938
(.080~1.344) (.0881~.501) (.223~4.205) (.122~2.072) (.097~2.645) (258~3.414)
Edu. + >Mid.++ 3.867 2.634 2917 1.831 2.699 4.344
(1.369~10.918) (.9507~.303) (.942~9.037) (.651~5.150) (.845~8.617) (1.501~12.573)
<Mid. 2.495 2.879 2.149 2.370 1.929 2910
(.984~6.321) (1.141~7.262) (.761~6.067) (.924~6.083) (.658~5.650) (1.111~7.618)
<High 1.939 1.909 2.043 2.281 1.601 3.145
(.720~5.219) (.711~5.128) (.662~6.307) (.828~6.278) (.505~5.074) (1.128~8.765)
=Co.+++ 3.077 3.440 13.427 4.556 2.260 4216
(.:315~30.038) (.323~36.654) (1.227~146.978) (.424~48.903) (.156~32.824) (:392~45.364)
Duration =6 763 1.429 1.075 1.311 311 .908
of care (:397~1.467) (.744~2.747) (.485~2.379) (.672~2.558) (.136~.714) (:468~1.758)
7-12 1.761 2413 2.575 2.213 872 2371
(.850~3.650) (1.143~5.092) (1.087~6.101) (1.043~4.697) (:375~2.027) (1.124~5.001)
13-18 1.807 1.828 1.722 1.240 1.216 1.420
(.797~4.097) (.795~4.203) (.678~4.374) (.536~2.866) (.504~2.937) (.625~3.229)
19-24 1.415 2.530 2.368 3.327 1.253 2.249
(.691~2.899) (1.204~5.317) (1.063~5.273) (1.565~7.071) (.581~2.704) (1.084~4.666)
Gait Dep.-+ .896 967 1.969 1.697 1.177 1.975
(1.578~2.779) (.550~1.699) (.990~3.915) (.946~3.045) (.594~2.330) (1.105~3.529)

+Education, || Duration of care, §Cerebral vascular accident, **Traumatic brain injury, ++Middle, +++College, -*-Dependent

Table 4. The complaint rate of musculoskeletal symptoms of daily life n(%)
Diagnosis

ADLT CVA+ TBI Il Tumor e Encephalitis Hypoxia Others p-value
Grooming 134(52.3) 33(64.7) 10(83.3) 4(80.0) 6(50.0) 2(50.0) 158
Bathing 184(71.9) 39(76.5) 9(75.0) 3(60.0) 7(58.3) 2(50.0) 705
Feeding 124(48.4) 24(47.1) 8(66.7) 3(60.0) 5(41.7) 1(25.0) 700
Toilet 161(62.9) 31(60.8) 1191.7) 3(60.0) 7(58.3) 2(50.0) 445
Stair 118(46.1) 15(29.4) 8(66.7) 2(40.0) 5(41.7) 0(0.0) 061
Dressing 140(54.7) 32(62.7) 9(75.0) 4(80.0) 7(58.3) 2(50.0) 549
Transfer 171(66.8) 36(70.6) 10(83.3) 3(60.0) 8(66.7) 2(50.0) 800
Gait 155(60.5) 31(60.8) 9(75.0) 4(30.0) 8(66.7) 3(75.0) 822

**Activity of daily living, +Cerebral vascular accident, || Tra
umatic brain injury
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symptoms of daily living o7} et} 717 7re] A BE AAEYAA 2zt
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Bathing 766 0506 ~ 1160 A= F7]0el whe 71 e ~EH 2T 4
Feeding 1.007 0.864 ~ 1.172 S 73t Adel FARsH
Toilet 947 0.872 ~ 1.028 o2 oy 714 AR del= B x| B2ALe 7F
R ey
Transfer 871 0.799 ~ 0.950 T ol oI[18] ATl ARA RS Wiz FAE
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My ol 2A S dfoF sk tEALE didem A Aadskel[19]
EA Az Bl A9 v ga aq DTS obh S, HRE, SEse,
o Wed wAxE ARG @ A gy g O EOIRS, BUEE AR dYos T A8
1d ozt AA FFol ol (p<.05) dFE HAE gel20] Ak W HANS wYom ¥ &
202 LERtTable 6], ZdoH21]ol M &= 0177H7} 7V = A veith ol 4 4
e %/\}47} s g, A, A8l
Table 6. Logistic regression analysis of the related e} oA R 75]-04/\] FAsA= AAt 2 AN
factor of musculoskeletal symptoms AREERE AAF-917F 2] wjiel vepd AReta &
Variables OR  95% Confidence interval Z= 9le Aot}
- T AR 22 AZGY) FFE A 9]
50.59 1,520 770 3001 < 2A Y 38N AT, 5o A9 o 2F W
Diagnosis ~ CVAY 77 067 9.017 7} Bl frelst 4 7k o9 Ag A4 o
TBI** 672 056 8.061 2}, o] 504 ~ 594, 3 = 1 oo} 11 770
Dumtion =6 Lol e 28l 2 o] 2:d o] Welo] Fol froldt AFS Pk
of care 7-12 2.288* 1.067 4,906
13-18 1.037 426 2526 BrEEA ] A vhel 404 ~ 494, e ¥ @, 3t
19-24 1.470 582 3712 2 S, 1d ol 1'd 7R o) 2 ol ®ikle] &
Gait Dependent 1.593 900 2.819 ol FoJ& G 7AA Hdel W FEF7T F
f(Cerebral vascular accident, **Traumatic brain injury 917] WEo] Aee] ole 2 ojue 9o A gt
AZtE|o] A} &5k 7 Yol 5041 ~ 59
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