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Effects of Elastic Band Resistance Training on Muscle Strength among
Community-Dwelling Older Adults: A Systematic Review and Meta—Analysis
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Abstract

The purpose of this study was to investigate the effectiveness of elastic band resistance training

for muscle strength among

community—dwelling older

adults. The systematic review and

meta—analysis was conducted by following the Preferred Reporting Items for Systematic Reviews and
Meta-analyses (PRISMA). Data were pooled using fixed effect models. Sit to stand, arm curl, and grip

strength were analyzed for main effects. Heterogeneity between studies was assessed using the 12

statistics and publication bias was evaluated by funnel

plots. Twelves studies were included

representing 611 participants. Elastic band resistance training was effective for lower (d=3.89, 95%
CI: 3.03, 4.75) and upper extremity muscle strength (d=4.08, 95% CI: 2.94, 5.23). Heterogeneity was

moderate and no significant publication bias was detected. Based on these findings, there is clear

evidence that elastic band resistance training has significant positive effects on muscle strength

among community—dwelling older adults. Further study will be needed to perform subgroup analysis

using number of sessions and exercise intensity as predictors.
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[I. Methods

1. Eligibility Criteria

B e AAA Rzt meRA o] A3 Preferred
Reporting  Items  for  Systematic  Reviews  and
Meta-analyses(PRISMA)9l| W} 4= = ek AAH zke] o
Hbgol 7]« 249l PICOTS-SD(Participants, Intervention,
Comparisons, Outcomes, Timing of outcome measurement,
Settings, Study Design)ol we} AA7]15S 7]<3bH Table 13
Fa=y

Table 1. Eligibility criteria

Participants
Intervention

Older adults aged = 65 years
Elastic band resistance training
Usual care, no intervention,
comparison intervention

Comparisons

Outcomes Sit to stand, arm curl, grip strength
Timing of outcome . )
9 u Intervention period
measurement
Settings Community

Randomized controlled trials,

Study Design non-randomized controlled trial

wo] AL)7)EL A tidol mklo] ohd A, A7
Tzﬂﬂtﬁol geuls Aol ohd B¢, Hlus ATt gl
A, ATt dojalyt ebr], | 57] 2 efgo] opd
F, A E 7ite s FPEA] oF2 AT, AT Ak
& jle A7 A A Solth

2. Search Strategy and Data Extraction
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Library[15], Pubmed[16], Cumulative Index to Nursing and
Allied Health Literature[17], Embasel[18],
Information Sharing Service[19], National Digital Science
Library[20], NANET[21], DBpia[22], KoreaMed[23]¢]$lt}.
AME 8f AHgE Fa o) older, elderly, aged, senile,

resistance, exercise, training, elastic, band, muscle, strength,

Research

clinical trial, random, placebo S|t}
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4. Quality Assessment
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[1l. Results

. Study selection and Characteristics
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Records identified through
database searching (n=1281)

v

Records after duplication removed (n=528)«

v

Records screened (n=528)«

v

Full-text articles assessed
for eligibility (n=87)+

—™ Records excluded (n=441)+

Full-text articles excluded with
I~ reasonse

1. Ingligible statistical

# information+

2. Do not use elastic bands+

3. No control group+

4. Do not live in a community+
(n=73)+

Studiesincluded in
quantitative synthesis
(meta-analysis) (n=12)«

Fig. 1. Flow diagram of the study selection precess

2. Methodological Quality of Studies
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3. Effects of Intervention
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V. Discussion
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Table 2. Characteristics of included studies

! Participants Interventions Main
First author Countr Study 9 Comparison outcome
and year Yy design Total N Mean % of Type | Dur. Freq Length Rep. RPE p

(eN/cN) age | females /W | (min) time measures
Egana 2010 Ze,\;T;VHd RCT 16(8,8) 67.0 100.0 RT 12W 2 60 10~15 NR Usual care STS, AC
;;”;ke Austria | RCT | 68(35,33) | 83.1 NR RT | em| 2 |s0~60| 10 NR cT STS, GS
;'gfjgawa Japan | RCT | 52(32,20) | 72.5 | 59.6 RT | ow| 3 90 12 NR SE STS, AC
;'g{g‘a”” Austria | RCT | 49(26,23) | 83.6 | 100.0 | RT | 6M | 2 60 15 NR | Usual care | STS, GS
Hwang
2013 Korea RCT 22(11,11) 78.8 NR RT 12W 3 60 6~36 | 11~16 Usual care STS, AC

Lee 2015 Korea RCT 20(10,10) 73.5 100 RT 8W 4 40 12~15| 11~183 Usual care STS
Lin 2015 Taiwan RCT 95(48,47) 74.0 64.2 TCTR | 16W 2 60 10 12~14 Usual care STS, AC

) STS, AC,
Oesen 2015| Austria RCT 57(31,26) 82.8 88.0 RT 6M 2 55~60 15 NR CT Gs

Park 2009 Korea NRCT 22(13,9) 73.3 100.0 RT 8W 3 50 30 NR Usual care STS
Seino 2017 Japan RCT 77(39,38) 74.6 31.2 l\i?P 3M 2 100 20 NR Usual care GS
Woo 2007 China RCT 119(59,60) 69.2 50.0 RT 12M 3 NR 30 NR Usual care GS

STS, AC,
Yu 2014 Korea NRCT 14(7,7) =80 NR RT 12W 2 60 24~48 NR Usual care Gs

RCT: Randomized controlled trials; NRCT: Non-randomized controlled trials; NR: Not reported; RT: Resistance training; TCTR: Tai—chi with

thera—band resistance exercise; N/PP: Nutritional or psychosocial programs; W: Weeks; M: Months; Rep. Time: Repeated time; RPE:

Rate of perceived exertion; CT: Cognitive training; SE: Stretch exercise; STS: Sit to stand; AC: Arm curl;

1.1 Sit to stand

Experimental control
I Total T
Egana 2010 226 3.7 g 165 25 =]
Franzke 2015 16.1 5.4 35 11.3 3.3 33
Hasegawa 2014 27 42 32 236 512 20
Hofmann 2016 15.2 37 26 11.3 4.8 23
Hwang 2013 59.73 18 11 3482 155 11
Lees 2015 19.6 6.3 10 14.4 5.5 i0
Lin 2015 19.7 4.3 48 181 45 47
Oesen 2015 15 4 3 11 5 26
Park 2009 1238 314 13 751 268 a
“u 2014 2114 6854 7T 1543 B8.03 T
Total (95% CI) 221 194

Heterogeneity: Chi®=18.91, df=93 (P =0.03); F= 52%
Testfor overall effect: Z= 8.89 (P < 0.00001)

1.2 Arm curl

Mean Dm'erence
4 Cl

GS: Grip strength

Mean Difference
IV, Fixed, 05% CI

T7% 6.10[3.01, 9.19]
16.5% 4,80 [2.69, 5.91]
10.3% 3.40[0.73, 6.07]
12.5% 3.90[1.48, 6.32]

0.4% 24091 [10.87, 38.95]

26% 520 F0.11,10.51)
23.5% 1.60 [-0.17, 3.37]
13.0% 4.00 [1.62, 6.38]
12.3% 487 [2.42,7.37]

1.2% 571F2.10,13.52)

100.0% 3.89 [3.03, 4.75]

T
e
s
L 4
A0 -5 0 5 10

Favours [experimental]

Favours [condrol)

B perimental Control Mean Difference Mean Difference
Study or Subgrowp Mean SD_ Total Mean SD Total Weight v, Fixed, 95% CI W, Fixxed, 95% CI1
Egana 2010 21.6 3.7 g 176 3.2 8 11.3% 4,00 [0.61, 7.39]
Hasegawa 2014 284 36 3z 24 37 0 2M1% 4.40 [2.35, 6.45] —-—
Hwang 2013 73.36 201 11 4282 19 11 0.5% 30.54[14.19, 46.89] —
Lin 2015 229 432 48 195 38 47 50.3% 2.40[1.79,5.01] -
Oesen 2015 30 12 3 23 10 26 4.0% 7.00[1.29,12.71]
Wu 2014 2314 397 7 1871 83 7 28%  4.43[2.39,11.25] —
Total (95% CI) 137 119 100.0% 4.08 [2.94, 5.23] >
Heterogeneity: Chi*= 11.86, df= 5 (P = 0.04); IF= 58% P P © a1 73 ib
Test for overall effect: Z=7.01 (P = 0.00001) Favours [experimental] Favours [control)

1.3 Grip strength

Experim ental Control Mean Difference Mean Difference
Study or Subgroup Mean SD_ Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Franzke 2015 19.4 59 35 163 68 33 6.7% 3.10(0.07,6.13]
Hofrmann 2016 165 7.4 26 16.4 689 23  40% 0.10[3.82, 4.02]
Oesen 2015 204 58 48 166 76 47  8.4% 3.80[1.08,6.52)
Seino 2017 31.2 101 39 297 8 38 3.7% 1.50[-2.58, 5.56]
Wioo 2007 13219 2 54 1301 281 B0 771% O018[0.72, 1.08] ——
Yu 2014 21.42 TAas 7T 21.25 1] T Mot estimable
Total (95% CI) 214 208 100.0% 0.73 [-0.06, 1.51] -
Heterogeneity: Chi*= 2.91, df= 4 (P = 0.06); F= 55% ‘ 3 e 2 :-l
Testfor overall effect Z= 1.81 (P = 0.07) Eaviours ferpermentan Favours [contoll

Fig. 2. Effects of elastic band resistance training on muscle strength
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