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Objective: The aim of this study is to investigate the effect of biomechanical variables on gait according to
indoor and outdoor environmental conditions in elderly women at risk of falling.

Method: 26 elderly women aged 70 years or older, and consisted of 13 elderly people with a walking speed
of less 1.0 m/s and 13 people in the fall risk group as normal groups. Depending on the purpose of the study,
physical examination and psychological questionnaire were prepared, and then walking was performed
in an indoor/outdoor environment, and the gait pattern, muscle activity, and plantar pressure results were
compared and analyzed in the elderly females through a 2 group < 2 environment 2-way repeted ANOVA
analysis.

Results: The gait variable showed an interaction effect the cadence. The muscle variables showed interaction
effects in the rectus femoris and tibialis anterior muscles, and the interaction effects of the plantar pressure
variables were confirmed in the forefoot and midfoot of the contact area, and the midfoot of the mean
pressure.

Conclusion: These results indicate that both groups are exposed to falls risk when gait in an outdoor
environment, but the fall risk group has a higher risk of falls in both the gait pattern, muscle activity, and
plantar pressure variables. The results of this study are considered to be helpful as basic data and development
of exercise programs to prevent falls.
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Table 3. Senior fitness test results (Mean + SD)
Characteristic NG FR t p
30-Second Arm Curl Test (cnt/30s) 21.31+5.46 19.54+3.99 942 265
30-Second Chair Stand Test (cnt/30s) 21.38+5.72 19.31+4.09 1.065 276
Back Scratch Test (cm) -4.26+7.21 -1.75+£9.52 -.760 534
Chair Sit Reach Test (cm) 23.40+9.36 10.72+£15.19 2.561 313
2.4m Up and Go Test (sec) 4.92+0.80 6.52+0.70 -5.395 438
Balance Test (sec) 5.25+5.10 5.79+2.76 -.336 196
2-Minute Step Test (cnt/2 min) 192.23+24.52 184.85+£30.27 .683 432
4. E™-HOI RESULTS
2 A7s HUe He| stE=AM 2 Al ofd =RI0AHM Lt 1. =QHE o S HEX| E4
EtLl= BICISE ZFHSIY dHMIay S42 HuUZ43H xHolof
CHst Z0HE =QISHRICE (1) 2Ol 2) 2l 3) FHYHH 2 A0 e EH oY QIS0 MHS =I5t I =K
= ZEoUCL HAAMSINE &850 T 77 52 FEoIH, 1 Aute= o=
o2 £YE ol AN &9 FEAZ(Splenius capitis; SC), & T} ZCHTable 3, &X).
Z=7| &l 2(erector spinae; ES), CHEIZlZ(rectus femoris; RF), CHE|O| &2 Esh Fo 8 oM LolSo| HABRSE S0IsHY| Qi MEXE
(Biceps femoris; BF), LIZH| 22 (Med. Gastrucnemius; MG), HZ&=2 APESIRICH, U A FFE S0IsHY| o A Ay HEXE
(Tibialis anterior; TA) 622| F4 2™ E A|AEl(gain=1,000 fixed, input MAISIS D, O A= CH23F ZCHTable 4, & X)
impedance > 100 MQ, CMRR > 100 dB, Input Range +/- 5V, center to
center distance=15 mm)g £&5tQICt EEFEE(sampling rate)=
1024 Hz2 MO, wO|=E XAskst7| SIs) TS ofat g Table 4. Fall questionnaire results (Mean + SD)
(notch filter) 60 Hz, CHY S EE(band pass filter) 30~500 Hz2 &7 Characteristic NG FR t p
5t =™E == root mean square (RMS)E B2t 2 A Fall efficacy scale 18.38+243  19.85£2.96  -.1.373 268
20| EESE 28l Ed(mean2 Y HIFXIE 7|E2E %RVC Fall history scale 0 7 - -
HHE O|8% W g2 MESI0] 2AMSIQUCL SMYH2 e
O M| 155 Z(1st metatarsal; 1st MT), X 2/355E5(2/3st metatarsal;
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Figure 1. Result of stride length between groups
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Table 5. Result of gait variable < Environmental Conditions between groups (Mean £ SD)
In door Out door ANOVA
Gait Group Variable
M (SD) M (SD) F P
Environment 1.316 265
. FR 101.58 (6.65) 100.55 (7.70) .
Stride length (cm) NG 11213 (12.99) 114,29 (15.73) E”V'm”rg‘igﬂrf oo Sioe P
Environment 2117 169
. . FR 35.25 (1.39) 36.24 (2.59) .
Single support right (%) Environment X< group 024 .880
NG 35.54 (3.53) 36.65 (2.10) Group o5 ‘643
Environment 6.209 .027"
. FR 36.01 (1.27) 36.68 (1.26) .
0,
Single support left (%) NG 3561 (1.67) 3737 (2.23) Enwronrgerg:chX group 228 2(1);
Environment 31.601 .001™
FR 28.08 (3.00) 26.52 (2.19) .
0,
Double support (%) NG 2735 (3.08) 2519 (274) EnvwonrgerglthX group 1?% g;‘r
Environment 15.364 .001™
Gait cycle (s) ,fllé 18; (0.05) 1.06 (0.05) Environment < group 1737 202
.03 (0.08) 1.11 (0.11) Group 1047 318
Environment 12.688 .002"
FR 112.64 (10.45) 108.58 (5.10) . "
Cadence (step/m) NG 116,69 (9.67) 107.48 (10.52) Enwronrgerg:cJ p>< group 4;?3 ggg
Environment 1.332 262
Average speed (m/s) R 1.07(0.06) 105 (0.05) Environment X< group 1.148 297
NG 1.13 (0.15) 1.09 (0.14) Group 1305 567
Note. significant at *p<.05, **p<.01, ***p<.001
. single support right . single support left ) double support (oct) gait cycle
/ — / i /
1
N ouT N ouT N ou - N out
——NG ——NG FR ——NG FR ——NC
Figure 2. Result of gait cycle and time between groups
(rpim) cadence P average speed 3. HE 7 2 Hel Zat
120 1.14
1.12
>~ o —— 2 GITo|A AL 9| BYEC D2 =28 Al FRIF NGO 284
o ~ o g ZoUCh 1 ZaHe Che LTi(Table 6, Figure 4 ). 24
2 SN AT, RFE BYEAD ME 2 YSHEEIT} LERLOD
. o : o [/=4392; p<01], TAE BHEZU(p<0Nit M ZHp<05 SAHH2=2
e - QOI8}H LIEtGOM, MASERBIE LIEFGCH A=257.543; p<.01].
Figure 3. Result of gait speed groups
4. HEH 7 SXYY wWol 2t
B miEHs 2M0 21 128 28 FOAMT SHExd 7 SAHL = AN AL -2 =AY 2 B Al FRIF NGO| Zo| F
2 ROISH LIEIR S (p<.05), SHEx=HDt [T 28 45 EBIE MYHS FEoIAct 2 Zib= o34 ZCi(Table 7, Figure 5, 6, 7
TSI LIEHGEH=4.399; p<.05]. Ex). go| HEUH(CAOIM= ME[/=5690; p<.05]dt SF[~=4761;
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(RVC) splenius capitis (%RVC) erector spinae (HRVC) rectus femoris
IN our N N ouT IN OouT
N C = NC FF = NC
(%RVC) Biceps femoris (%RVC) Med. Gastrucnmius (HRVC) Tibialis anterior
. / . b
¢ 315 ‘\
l — 31 T \
A0 15
J ; ]’“
N ouT N OouT IN OuUT
e NG e NG FF e NG
Figure 4. Result of muscle variable between groups
Table 6. Result of muscle variable < Environmental Conditions between groups (Mean + SD)
In door Out door ANOVA
Muscle (%RVC) Group Variable
M (SD) M (SD) F P
Environment .008 928
. - FR 30.39 (9.35) 30.99 (8.18) .
Splenius capitis Environment < group .006 938
NG 29.58 (10.57) 30.03 (945) Group 186 '670
Environment .005 944
. FR 31.11 (10.02) 29.54 (8.10) .
Erector spinae Environment < group 485 493
NG 28.33 (8.10) 29.43 (5.89) Group 278 637
Environment .008 930
. FR 24.63 (5.35) 20.88 (6.31) . -
Rectus femoris Environment < group 4.392 .004
NG 24.74 (7.26) 27.69 (4.22) Group 4146 053
Environment 014 907
. . FR 25.77 (4.48) 23.52 (8.38) .
Biceps femoris Environment < group 1436 243
NG 24.15 (9.02) 26.34 (5.92) Group 123 729
Environment 331 571
. FR 31.94 (4.67) 3040 (8.58) .
Med. Gastrucnemius Environment < group .083 776
NG 31.50 (8.79) 30.95 (6.01) Group 1000 '999
Environment 8.943 .007"
Tibialis anterior ,ZE 32?431 g%; 12 ?3)83 (($ ‘103) Environment X< group 4.898 .037"
‘ : ‘ ‘ Group 257.543 .000™"
{cm?) CA 1st MT (cm?) CA2/3stMT “"5:3 CA4/5st MT
" N OuUT N ouT 7 ouT
— NG R ——NG N ( FF

Figure 5. Result of Contacting Area variable between groups
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Figure 6. Result of Peak Pressur variable between groups
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Figure 7. Result of Mean Pressur variable between groups

Table 7. Result of foot pressure variable < Environmental Conditions between groups
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cwmmen [ ETE BROY DT, S G
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w5 DS mees e 5
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p<05]12 S22 X8RIt LIEIR SN, B

2 LHMPME SFOM
N2 XER Tt LIEFCH A=5.829; p<.05].

DISCUSSION
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212 Foln WS SE SONHS HUNME RCHCE T3, O
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