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Movement Patterns for Rising from Supine to Erect Stance
in the Third through Eighth Decades
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Abhstract

This study was described the movement patterns when rlsmg from supine to erect stance in the

third through elghth decades Two hundred fifty six sub_]ects. rangmg in age from 30 year to 89

were filmed while rising from a supine position. Movement patterns were classified using categori-

cal descriptions of the action of the upper and lower extremity, head-trunk region. This study was

designed to determine whether witl}ih the rising task the movement patterns of different regions of

the body vary with age level and sex, to describe time by subjects .to perform this task. The inci-

dence of each movement pattern was calculated and gmphed with respect to age level and sex.

Erect standing time was increased by age increasing in both sex group. The most common form

of rising for subject in the third th_rough fifth decades both sex usually involved symmeytncal push



with upper extremity, symmetrical squat pattern with lower extremity, partial rotation pattern

with head-trunk and symmetrical push to push and reach pattern with upper extremity, symmetri-

cal squat pattern with lower exiremity, partial rotation with head-trunk. In the sixth through

eighth decades usually involved symmetrical push to push and reach pattern with upper extremity,

symmetrical squat pattern with lower extremity, partial rotation.pattern with head-trunk in both

sex group.
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Fig. 1. Configuration of camera and subject at taping site.
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Table 1. Ereet smndin_g:@_vejmem patiern categories

Uppér éxtremity(UE)

~ Lower extremity(LE)

Head — trunk(HT)

1 Push and reach to
symmetrical push(PRSP)

2 Push and reach(PAR)

3 Symmetrical push to push and
reach(SPPR) '

4 Symmetrical push(SP)

5 Symmetrical reach(SR)

6 Symmetrical reach to push and
reach(SRPR)

Half kneel(HK)

Asymumetrical squat(AS)
- Symmetrical squat with
balance step(SSBS)
* Symmetrical squat(88)

Full rotation abdomen up(FRA)

- Partial rotation(PR)

" Symmetrical interrupted
by rotation(SIR)
Synunetrical‘(S)

3g O
Q7 WYRHES QY F4L 3 29 Pk
2a92 1008]e] dAM7l FAE Hsel
QAR BHY STEVR BT DA
o Mz YARje] NHES Fopr A

80% o3¢} YAEE BT

7t Az gojA sl A8 ¥ AT Yojrt

2748 gHe T Z7EATHr > 091)(E
4). LoiA el Aoy A7 5009 Wejzbe
Fo)3 AE BAx, 30~-400 R 50th ol4e] 3

o8 AFYR fol¥ 218 RIUTHP > 0.05).

Table 2. Characteristics of subjecis for age group(Mean >SD)

Group Sex  ' N ’1$ials Age ' Height Weight

30 M 33 10 - 34302333 170942614 67.06> 7.98
F 33 10 133182256 1586122.93 53552 6.19

40 M 25 10 43202275 165.8026.38 64.80= 7.75
F 30 10 40.102293 155.9325.04 57832 7.34

50 M 18 10 53.0623.56 166.17>451 66.00> 825
F 22 10 54.522 2,52 151.74>5.26 53432 9.20

60 M 13 5 $5.1523.56 162.7726.08 59.77> 7.06
F 30 5 63.3022.83 1486327.95 51532 9.31

70 M 11 5 75182286 160.3626.12 54.0021065
F 23 5 75262 2.58 1438727.93 49.65> 6.39

80 M 5 5 83402279 157.20=4.09 58.40= 627
F 5 84.0023.25 138832 8.68

13

4033= 540




Table 3. Intra-rater and inter-rater objectivity
test expressed as percentage of exact
agreement '

Intra-rater . Inter-rater

Component
male female‘- male female

upper extremity 8l 32 80 94
Lower extremity 89 87 84 86
Head-trunk 83 42 93 90
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Table 4. Standing time in of age group with sex

Age Sex Male Female

30 2532050aABC  2822060aABC

40 2662083aBC  36821.40aBC
50 3.002048CD 4.18=161CD
60 44221.28aD 47621.57aD
70 59322.70aE 6.31 22.35aE
80 6.1722.28aE 6.8821.87aE

" Mean in a.column. followed by the same capital

and. means in a row followed by the same lower

_ case letters are not significantly different.

(P< 005, t —test)
Sex: F = 2433, F(df =1, 9) = 2286, P < 0001
Age: F=0433 F(df =9, 9) = 10.11, P < 0,001
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Fig. 2. Percent occurrence of upper exiremity movement patiern in age group(Abbreviations are the same as

in tables 1 and 2).
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Fig. 3. Percent oceurrence of lower extremity movement pattern in age group{Abbreviations are the same as

in table 1 and 2)
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Table 5. Percentage of age group dqmon,stratingi more than one movement paitern by body region during

10 trials of erect standing

component UE LE HT
Sex M F M F M F
Age _ _

30 393 576 182 24.2 333 424
40 440 56.7 240 300 20.0 367
50 50.0 50.0 389 36.4 33 59.1
60 385 3.3 385 200 85 267
70 182 26.1 455 217 36.4 304
80 200 231

(Abbreviations are the same as in tables 1)
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Fig. 4. Percent occurrence of head-trunk movement patiern in age grou_p(Abbrevialions are the same as in
table 1 and 2)
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Table 6. Percentage of age group demonsitrating nmmnemplmem number observed across each trials(N = 96).

Age

30 40 50 60 70 80
Sex _
Male 18.8(18) 24.0(23) 16.7(16) 16.7(16) 135(13) 5.2(5)
Female 229(22) 17.2(17) 188(18) - 17.7(17) 16.7(16) 156(15)
2t ol mE SE¥H 3 B ¥ Aol £ 700 FRA 1374AF 974A 2 692

e 7H S oA 5% o4& vehile 88 %2 AEHA 3L Yehl R AHE 7).

Table 7. Percentage of age group demoustrating. movement pattern > 5% number observed across each trials.

e 30 40 50 60 70 80
Sex : o
Male 44.4(8/18) 174(4/23) 563(9/16) 250(4/16) 69.2(9/13)  100(5/5)
Female - 318(7/22) 412(7/17) S00(9/18) 471(8/17) 56.3(9/16)  60.0(9/15)
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Age Group

{ O Female 'i
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Fig. 5. Percentage occurence of age. group demonstrating movement pattemn > 5% number observed across

each (rials.
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Table 8. Percent occurence of combined movement pattern observed acrass each

group {Male(Female))
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trials according to age

Component
ULH 30 4. S50

Age
60 70 80

11
112
121
122
132

212 - 117

222 52 (64) 50
232 94 (140) 61
242 ( 97) {53y 6l
311
312

( 96)
( 52)
{108)
(14.0)
(23.1)
16.4 (7.7)
{ 7.3)
(100) 7.7 (87D
( 55) ‘
' 73
( 6.0) ( 6.1) 440



Component | Age

ULH 30 40 50 60 70 80

321 , 20.0

322 58 72 83) 50 231 55 (113) (16.9)
323 ( 62)
331 91

332 58 72 (83) 50 231 55 (113) (169)
323 ( 62)
331 91

332 103 128 (153) 106 (82) (173) (11.3)

342 ( 58) (167) 128 (136) (67) 200

413 ‘ ( 70)

423 164 8.0

424 55 55 80 (7.7
433 (T ( 60) ( 52) ( 62)
443 ( 67) (136) (‘78)

444 255 (30.0) 256 (163) 250 262 (100) 164 (157) (92)
514 50

524 85

534 (-59)

544 79 (148) 116 ( 87) ( 64). ( 60)

622 108 9

(Only those combinations observed _oh bx'_no're than 5% of the trials' within each age group have been in-
cluded. Abbreviations are the same as in table 1)

b




3)

Fig. 6. Most common erect movement palteni hy 3th, 4th and 5th decades 1) UE; symmetrical push, LE;
symmetrical squat, HT; symmetrical(444). 2) UE; symmetncal push to push and reach, LE; sym-

metrical squat, HT: partial rotation(342).

Most. common erect movement pattem by 6th, 7th, 8th decades 3) UE; symmetrical push to push
and reach LE; asymmetncal squat, HT; partial rotation(azz)
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