J Korean Soc Phys Med, 2019; 14(1): 75-89
https://doi.org/10.13066/kspm.2019.14.1.75

Online ISSN:2287-7215
Print ISSN:1975-311X

Research Article

el 25 Z2age] Xu) w19 FY, By 51 29,
M B4l nxE 3%

I
d

(o
iCl
o0

|
Gesn malolmdst

2

2t
257, 'odrstn 2e)x) sk}

Impact of a Fall-Prevention Exercise Program on Balance, Gait, Lower Limb Strength, and
Psychosocial Characteristics in Older Adults with Dementia

Gi—young Choi, PT, * Suhn—yeop Kim, PT, PhD'"

Dept. of Physical Therapy, Graduate School of Health and Medicine, Daejeon University
"Dept. of Physical Therapy, College of Health and Medical Science, Dagjeon University

Received: October 22, 2018 / Revised: October 26, 2018 / Accepted: November 27, 2018

(©)2019 J Korean Soc Phys Med

| Abstract |

PURPOSE: This study measured the impact of a 12-week
fall-prevention exercise program on balance, ambulatory
ability, lower limb strength, and psychosocial characteristics
in older adults diagnosed with dementia.

METHODS: The participants comprised 31 older adults (9
men, 22 women) diagnosed with Alzheimer’s or vascular
dementia at a long-term care hospital located in Gunsan City.
A fall-prevention exercise program was provided to the
experimental group, while the control group was only
provided with instruction and materials related to the
fall-prevention exercise program. The participants were

evaluated before the intervention, 6 weeks after the
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intervention, and 12 weeks after the intervention on static and
dynamic balance abilities (using Timed Up and Go test: TUG,
Tinetti-balance scale, one-leg standing test: OLS), gait
(Tinetti-balance scale, 6-minute walk test: 6MWT), lower
limb strength (sit to stand test; STS), and psychosocial
characteristics (Short Form 36 Health Survey-Korean
version, Korean Mini-Mental State Exam).

RESULTS: An independent samples t-test and repeated
measures analysis of variance were used for the statistical
analysis. There were statistically significant improvements
after the intervention (p<.05) in dynamic balance abilities
(TUG and OLS using the left foot), gait (6MWT), and lower
limb strength (STS) for the experimental group, but not for the
control group. No difference was seen in psychosocial
characteristics.

CONCLUSION: Older adults with dementia who
participated in the fall-prevention exercise program showed
significant improvements in their static and dynamic balance
abilities, lower limb strength, and ambulatory ability after the

intervention.
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Alzheimer's disease and vascularity
[ Enrollment ] | Dementia patients (N=40)

Excluded (n=9)

* Discharge (n=4)
* Refusal to exercise (n=3)
+ Fall down (n=2)

I Baseline test TUG, OLS, Tinefti-balance & gait scale, STS, 6MWT, ‘

| Randomized (n=40) |

L

[
Allocation | |

J

Experimental group (n=20)
General physical therapy (40 min)
+ Exercise program (15 min)
(Twice a week, 6 weeks)

Control group (n=20)
General physical therapy (40 min)
+ Self-exercise education (15 min)

(Twice a week, 6 weeks)

After 6 weeks test TUG, OLS, Tinetti-balance & gait scale, STS,
6MWT, SF-36

Experimental group (n=15)

General physical therapy (40 min)
+ Exercise program (15 min),
Twice a week, 6 weeks
(Discharge=2, Refusal to

exercise=2, Fall=1)

Control group (n=16)
General physical therapy (40 min)
+ Self-exercise education (15 min)

Twice a week, 6 weeks
(Discharge=2, Refusal to exercise=1
Fall=1)

I

After 12 weeks test TUG, OLS, Tinetti-balance & gait scale, STS,
SMWT, SF-36

Fig. 1. Study design (TUG: timed up and go test, OLS: one leg stance test, STS: Sit to stand test, 6BMWT: 6 minute
walk test, SF-36: Short Form 36 Health Survey-Korean version)
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Appendix 1. Fall prevention exercise program

. Set/
Exercise Method .
Repetitions
. . . 10 sec/
Warming up Static stretching of the neck, shoulder, torso, and leg parts .
3 minutes
Cervical ~ Apply both feet in a standing position, with the toes pointing forward and the chin touching 1 set/
Flexion the sternum. During the movement, the body is properly built. 10 repetitions
Cervical In a standing position, put on both feet, with toes pointing forward, looking up, and face parallel 1 set/
Extension  to the ceiling. 10 repetitions
Cervical rotation/ Put both feet in a standing position, with the toes pointing forward, the patient turns | set/

his head to the right as much as possible, and then the middle of the jaw or

lateral bending 10 repetitions

the nose comes to the middle of the clavicle. The other side is also carried out.
Upper Try to reach the lower angle of the left forearm by putting on both feet in a standing | set/
se

extremity  position, with the toes pointing forward, and sending the right arm to the back. »
10 repetitions

Pattern 1 The other side is also carried out.

Upper
Extremity
Pattern 2

Put your feet in a standing position, keep your toes facing forward, lift your right arm above 1 set/
your head, and try to reach the left shoulder fracture. The other side is also carried out. 10 repetitions

Put your feet in a standing position, keep your toes facing forward, and bend your body | set/
se

10 repetitions

Multi-segmental
Y i s forward from your hip without bending your knees, so that the tip of your fingers touch
exion

the tip of your toes.

Put your feet in a standing position, and stand straight with your toes facing forward, | set/
se

10 repetitions

Multi-segmental . .

‘ gm and lift your arms straight up over your head. Put your elbows next to your ears and

extension
lean back as much as you can.

. Put your feet on the front of your toes and stretch your arms to attach them to the waist level.
Multi-segmental 1 set/

Rotate the entire body as far to the right as possible with the position maintained. The other

rotation o . 10 repetitions
side is also carried out.
Sinele.l Put on both feet in a standing position, with the toes pointing forward, and straighten your | set/
ingle-le se
¢ . ¢ arms and attach them to your thighs. Raise the right foot and allow the hip and knee to be »
standing L K 10 repetitions
90 degrees each. The other side is also carried out.
Overhead In a standing position, straighten the inside of both feet as wide as the outer width of the shoulder. | set/
verheas se
The feet must be placed facing the center of the front, and the shoulders bend and turn outward, .
deep squat . . 10 repetitions
and lift the elbow fully over the head. Try to squat down as deeply and slowly as possible.
. . 10 sec/
Cool down Static stretching of the neck, shoulder, torso, and leg parts. .
2 minutes
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Table 1. General characteristics of participants
Variables (units) Experimental group (n;=15) Control group (n=16) e p
Male/Female 4/11* 5/11 .080 .780
Age (year) 78.8045.41° 81.81+5.82 -1.494 147
Height (cm) 155.73+7.98 157.06+£6.99 -494 625
Weight (kg) 542041121 55.00+9.90 -211 834
MMSE-K® 15.75+5.31 15.70+5.07 297 769
GDS* 4.60+1.18 4.69+.70 =252 .803
*Numbers, °meantstandard deviation, “Mini mental state examination-Korean version, ‘Global deterioration scale
Experimental group: fall-prevention exercise program, Control group: no fall-prevention exercise program education
oh Aldn et glol B4 A 24 BaEe wsh otk ABTY B4 Y 25 ZAA Wl §
P Fohi] Sfs) AL Agle] G 23 MEZY I3 Aol7k AUTP<OD), AFHY A, 12557}
ELARE A (repeated measured analyses of variance)S A A] 7] 24 (p<.05)T} 6553(p<.05) 7ol ZHzF 593t Z}o|7}
SFRAL w3 SHAI gl Azargol = A9 A AL dizwto] 4 *F eE2 SHA Tl #
T AAS Y3 E¥ =Y 7% (Bonferroni correction)S o3t 2ol 7t Gt Tinetti-wrE HAAF A= o+ =
AT SAA froldE AAsh] Sl He 24 AAA 2ol frolet AEAgol /1%l
of Fo]4F at= 052 At
2) 34 A-o WE F T ol A 43 &L
I, ezt 3
el A2 8 52 B 18 LS A
1. SRCHARte] Bty S £ AN Table 3). 95 Thlo] HH 7 552
1 Qo] ol Re] Qubd SAS gobrs]  SHAYT F 7o) AR ek TPt B
ofs) 4, WRAF BFAGT AF 1T oy Thelo] OLS A Auke 23 SN 7ol A4 39
AAE] AAMMSEK) <=9} 2|ull 2 &= 7 AH(Global T A0l AUANTHp<05). AFFA7Y A, A
Deterioration Scale. GDS) A& A3 1} )2t 7o) oA 7124 I 1253 7 (-5t AfolE K YiTh
U A SR RSOl SAR oA Aol (<05
%1 tHp>.05)(Table 1).
3. Bl =&
2. 7 5% S Aol e F 2 e By 39 vluE
913 MWT A} Tinetti- 13 AAIE A%t
1) 373 AR BE F £ 2ol 54 23 &2 (Table 4). (MWT HARe] Avh= w3t SGAIH 11
o3 folat gEargol ickp<09). et 1’415_%
gael 51 23 428 W] A TUG A F ZHAE 2] 943t Hol ek ot
Ao Tinetti-7#9 AAE UGG Table 2. 27 A 2 A (m 9ot et 24ge] vk E1
Aol 0 £ A TG A4 Aok e A, 2 A% B Tinetti- 23 HAHS ARR(p<01)2}
%"j ol F-efRt e Ak-gol ATHp<01). EHZiiL(P<05) = SN Tl A%kl frefet A
= iL Zrol g-2et Zpo| 7t e, 653 o] 919171 23} A XA 7ol L-0)3k AE R Lol
F el 24 el Aot slaitk ek A Bk Aol 712l
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Table 2. Comparison of dynamic balance status according to measurement time

Experimental group (n=15) Control group (n,=16) t F (group x times)
Baseline 22.21+£7.23 23.79+8.15 -.898
6 weeks 18.36+6.13 26.71%13.36 2.128" 4.878"
TUG 12 weeks 15.5045.61" 25.07£13.05 2522
F 8.542 .895
P .005™ 434
Baseline 13.14+1.92 12.00+3.40 997
6 weeks 14.43+2.14' 12.36+3.82 1.772 457
Tinetti-balance
B 12 weeks 14.50+2.03 13.07+3.50 1.322
scale’
F 5.030 2.441
P .026* .129

*meanzstandard deviation (point), "Timed up and go test, “Tinetti-balance scale, Experimental group: fall-prevention exercise program,
Control group: no fall-prevention exercise program education. 'significant difference compared to baseline (p<.05). *significant difference
compared to 6 weeks (p<.05), *p<.05, **p<.01

Table 3. Comparison of static balance status according to measurement time

One leg stance test Experimental group (n=15) Control group (n,=16) t F (group x times)
Baseline 1.73£2.05 .880+2.09 1.171
6 weeks 2214215 79+1.05 2.230" .852
Right side 12 weeks 3.07+2.46 1.36+1.45 2.245"
F 3.197 2.777
p 077 .102
Baseline 1.20+1.52 94+2.07 A87
6 weeks 2.07+2.20 .50+.65 2.563" 4.521°
Left side 12 weeks 2.71£2.23' 1.21+1.42 2.119°
F 4.981 3.758
P 027" 054

*meantstandard deviation (point), Experimental group: fall-prevention exercise program, Control group: no fall-prevention exercise

program education. *p<.05

1255 g b O3 Aol YUTp<05), R ARES SN 1ol 2kl eI Ko7k 919l
At ZAT 655 o] fOlR AolS Mtk Ip<0l, AFHY A 7 RAT 2FF g A
(p=05) Felg Aol7k ASALkp<05). B2 Ee ZHAH Tt
2R F3 Hol7} st

4. 5% 28 2%

29 AR M F 2 ) 34 28 SE vl 5. MalMEE 4F
2 9130 STS AAHE UAISHATHTable 4). STS ZAKs 24 Ao 02 & 2 gk Aelaeld B4
T3 29N 2 RO FEE0] AQATp<0D.  HASE Sl 4kl A AL SFA6TASE A 2
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Table 4. Comparison of walking ability and muscle strength of lower extremity status according to measurement time

Experimental group (n,=15)

Control group (n,=16)

t

F (group x times)

Baseline 184.60+60.89 168.13+66.05 721
6 weeks 196.64+70.88 170.57+73.63 954
OMWT® 12 weeks 225.50+81.16 156.93+78.86 2267 4865
F 3.492 1.293
p 064 310
Baseline 10.07+1.34 9.36+1.63 1.289
6 weeks 11.00+.96 10.57+1.91' 750
Tinetti-gait
scale’ 12 weeks 11.00+1.24" 10.00+1.66 1.803 267
F 7.396 5.349
p 008" 022°
Baseline 21.43£3.15 22.75+6.69 -.675
6 weeks 17.8643.72 28.64+12.74 -3.040™
STS! 12 weeks 15.93+4.41" 26.57+12.88 2.925" 6.026"
F 9.419 3.297
p 004 072

‘mean-standard deviation (point), ®6 minute walk test, “Tinetti-gait scale, Sit to stand test, Experimental group: fall-prevention exercise

program, Control group: no fall-prevention exercise program education. 'significant difference compared to baseline (p<.03). *significant
difference compared to 6 weeks (p<.05), *p<.05, **p<.01

Table 5. Comparison of the quality of life and MMSE-K status according to measurement time

Experimental group (n,=15)

Control group (n,=16)

t

F (group x times)

Baseline 45.79424.12° 44.00+19.38 426
6 weeks 48.29+22.39 37.36+15.12' 1.513
SFPCS" 12 weeks 46.14+16.74 42.07+17.54 628 2.775
F 138 6.184
p 872 014"
Baseline 61.21+11.91 56.13+7.25 1.434
6 weeks 59.21+18.41 59.21+16.01 .000
SFMCS* 12 weeks 68.43+20.43 70.29+12.35' -291 289
F 1.516 7218
p 262 .009”
Baseline 15.47+4.87 15.00+3.86 297
MMSEK 12 weeks 15.2545.17 15.00+5.20 124 e
t 362 -1.129
p 124 899

“meanzstandard deviation (point), *Short Form- Physical component score, “Short Form- Mental component score, “Mini mental state
examination-Korean version, Experimental group: fall-prevention exercise program, Control group: no fall-prevention exercise program

education. 'significant difference compared to baseline (p<.05). “significant difference compared to 6 weeks (p<.03), *p<.05,**p<.01
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