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FEATURES OF BERG BALANCE SCALE ITEMS IN PATIENTS AFTER
SURGICAL TREATMENT FOR HIP FRACTURE
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Asami Takikawal, and Masahiro Aso?
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Purpose: This study examined the usefulness of the Berg balance scale (BBS) in patients after hip
fracture by comparing the each item score of the BBS for each category of activities of daily living.

Methods: The subjects were 91 post—operative patients with hip fractures who were divided into 3
categories based on the Independence degree of daily living for disabled elderly persons (age : 77 & 8 years
old, 19 males and 72 females). The 3 groups were compared by means of BBS scores, which were classified
with factor analysis of BBS assessment values. The BBS items were also compared between groups J (can go
outside unassisted) and A (cannot go out without assistance) in the x* test, and the Cramér’s measure of
association was calculated.

Result: By the factor analysis, the BBS was classified into 2 factors. The first factor consisted of 10
items, including “Turning 360 degrees,” “Tandem standing,” and “Placing alternate foot on stool.” The second
factor consisted of 4 items, including “Sitting to standing” and “Transfers.” The items of first factor differed
between 3 groups, but for the items of second factor, only the group B (requires some assistance in
performing activities indoors) was low. Particularly for “Tandem standing,” “Placing alternate foot on stool,”
“Sitting to standing,” and “Standing to sitting,” Cramér's measures of association were higher than the other
items (0.62 to 0.72).

Discussion: These result shows that BBS is useful to determine the lifestyle independence of the post-
operative patients with hip fractures. Groups A and B differed in the scores of items with actions that requires
muscle strength of the lower limbs, such as “Sitting to standing,” “Standing to sitting,” and “Transfers.”
Furthermore, groups J and A differed in items with a high field of difficulty that requires support of the
affected lower limb, such as “Standing on one leg” and “Placing alternate foot on stool.” Although the
difference in scores was small, the need for upper limb support for the items “sitting to standing” and
“Standing to sitting” might be a reason to avoid of outdoor activities.

(Tokyo Jikeikai Medical Journal 2016;131:19-25)

Key words; hip fracture, Berg balance scale, independence degree of activity of daily living for the disabled elderly
(degree of “Bedridden™), balance function, evaluation
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Table 1. Characteristics of 91 hip fracture patients
Item Group J Group A Group B multiple comparison
(n=33) (n=36) (n=22) JsA  JvsB  AvsB

age [years]  74+8 82+6 83+7 * @ * *
Sex (M/F) [no.] 11/22 5/31 3/19 ns®
Fracture type (neck/trochanteric) [no.] 31/2 27/9 1517 ns®
Operation (arthroplasty/osteosynthesis) [no.] 25/8 26/10 10/11 ns®
Post-operative length of stay [days] 34.1+17.6  34.6%+11.7 32.3*125 ns®
Prefracture Bl  (interview) [score]  99.5+2.6 92.4+12.0 75.5+22.4 *k O *kk ok
ABMS at discharge [score]  29.8%0.5 27.8+2.3 22.8+4.1 * 9 * *
Bl at discharge [score]  98.2£3.0 79.7+10.8  40.3+18.9 E *ok Kk ok

mean score = SD

Jone-way ANOVA Py ?test “Kruskal Wallis test

%k 1p<0.05, sk :p<0.01,n.s : notsignificant

Barthel Index : Bl, Ability of Basic Movement Scale : ABMS

It shows the breakdown of each group in the table. No difference was found between groups of sex and fracture type.
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BBS items classified by factor analysis

multiple comparison

BBS Group J Group A Group B WSA  JvsB AvsB
comprehensive score (/56) 49.7+5.4 35.6t11.1 12.0+5.9 Kk okek skek
factor 1 (/40) 33.9+4.7 17.6£10.0 2.6+3.3 Kk kk sk
factor 2 (/16) 15.8+0.7 13.5£1.4 9.4+3.9 kk ok

mean score = SD
Kruskal Wallis test
*3% 1 p<0.01

Significant differences were found between the groups in the first factor. In the second factor, the GroupB

showed significantly lower value than other groups.
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Table 3  Factor analysis
Item factor 1 factor 2 communality
360° turning 0.93 -0.03 0.90
(6 Tandem standing 0.93 -0.12 0.85
() Standing on one leg 0.88 -0.18 0.81
(® Standing on both legs 0.86 0.09 0.92
Trunk turning (feet fixed) 0.86 0.07 0.87
Placing alternate foot on stool 0.82 0.00 0.78
(@D Retrieving object from floor 0.80 0.05 0.74
(@ Reaching forward while standing 0.80 0.17 0.89
Standing with eyes closed 0.76 0.19 0.86
@ Standing unsupported 0.62 0.33 0.84
(D Transfers 0.54 0.50 0.87
(2 Sitting unsupported -0.09 0.77 0.57
(13 Stand to sit 0.34 0.70 0.89
(3 Sit to stand 0.34 0.67 0.87
Ccontributing rate ) 95 54
By the factor analysis, BBS was classified into two factors. The shade on the table shows the classification.
Table 4 Comparison of BBS sub-items between the group J and A by the x’-test
Item Group J Group A P-value Cramér V
(D Transfers 4(3-4) 3(2-4) .000 kk 0.70
(@ sitting unsupported 4(4) 4(4)
@ Sit to stand 4(3-4) 3(3-4) .000 ok 0.66
@ Standing unsupported 4(4) 4(3-4) .001 k% 0.51
(® Standing on both legs 4(2-4) 2(0-4) .002 %k 0.46
(8 Tandem standing 3(0-4) 0(0-4) 015 * 0.59
() Standing on one leg 3(0-4) 1(0-4) .005 ok 0.69
(® Standing with eyes closed 4(1-4) 3(0-4) .010 * 0.57
(©® Turning trunk (feet fixed) 4(2-4) 2(0-4) 004 ok 0.40
360° turning 4(1-4) 1(0-4) .002 ks 0.54
(D Retrieving object from floor 4(1-4) 1(0-4) .005 k% 0.50
(12 Reaching forward while standing 4(2-4) 3(0-4) .000 ko 0.43
(@ Stand to sit 4(3-4) 3(0-4) .000 ok 0.62
(@ Placing alternate foot on stool 3(0-4) 0(0-3) .003 ok 0.72

Median (minmum-maximum)
% 1p<0.05, *% :p<0.01

Significant differences were found between the Group J and Group A in all the items except for “sitting unsupported”. The Cramér V was
high in order of "placing alternate foot on stool", "Transfers", “Standing on one leg", "sit to stand" and "stand to sit".
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