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Effect of Muscle Strength Training on Urinary Incontinence and Physical Function:
A Randomized Controlled Trial in Long-term Care Facilities

Kang, Hyekyung - Hong, Gwi-Ryung Son

College of Nursing, Hanyang University, Seoul, Korea

Purpose: This study was done to determine whether muscle strength training programs have an impact on improving symptoms of uri-
nary incontinence (Ul) and physical function among elderly women with Ul who reside in long-term care facilities. Methods: A random-
ized controlled trial was conducted. Participants had to be over 65 years, score over 15 score on the mini-mental state examination, and
be able to walk alone or with an assistant. Seventy residents were randomly allocated to either the training group (n=235) or control group
(n=35). The program consisted of 50 minutes, twice a week for 8 weeks, and included Kegel’s exercise, Thera-band training and indoor
walking. Main outcomes were Ul symptoms, peak vaginal pressure and physical functions measured with timed up and go test (TUG),
one leg standing test (OLST), activities of daily living (ADL) and grip strength. Changes in outcome measurements were calculated from
baseline to 4 weeks and to 8 weeks using repeated measures ANOVA. Results: There were significant differences in peak vaginal pres-
sure (p<.001), TUG (p<.001), OLST (p=.012) and grip strength (p <.001) in the interaction between groups and time. Conclusion: Future
studies are suggested to confirm the effect of muscle strength training in long-term care facilities where elderly women with Ul reside.

Key words: Long-term care facility, Elderly women, Urinary incontinence, Physical function, Muscle strength training program
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CONSORT=Consolidated standards of reporting trials

Figure 1. CONSORT flow diagram
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AT RlofdE fI5 23t 270| 24z A7 S0l 0lkl= St 39
Physiologic factors Exercise for muscle strength training program
Decreased urinary function
Decreased vaginal muscle contractility
Unmet Needs
Antecsldent of the Uncontrolled voiding, diarthea etc. Stage 1 week 2-8 weeks Others
probiem Environmental factors o Warm Breathing &stretching -0
Lack of knowledge, negative attitudes P Breathing & stretching at the same time, 9
Unsafe and inaccessible toilet (10 min) music
' Kegel Ex. (1 set)
Confounding factors; age, gender etc.
‘ Main Ex Kegel Ex. (3 sets) Kegel Ex. (3 sets) With trot
. . (30 min) Thera-band Ex. (1 set) | Thera-band Ex. (2 sets) and
Pathologic process Urinary continence Indoor walking Ex. Indoor walking Ex. light
Physical incidental function (10 min) (10 min) music
‘ Cool down Breathing & stretching With
Intervention —— Exercise for muscle strength — (10 min) Breathing & stretching at the same time, relaxing
| ‘ Kegel Ex. (1 set) music
Severity of Ul | Band color reset, at 3 weeks, 5 weeks
Expected outcomes — o
Mobility 1

Ul=Urinary incontinence; Ex.=Exercise.

Figure 2. The conceptual model of the study and muscle strength training program.
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SITH(Table 1).

3.7t &%
SPSS version 18.0 for Window (SPSS Inc., Chicago, IL, USA)E- ©]-&-
siglonl, dhael ke B4 HaT U F U (7
W % vest BRI 01% TS WA Rz s 2o) Fa3el Hek 7HE=36,
Mann-Whitney Unest: o} 83191 22748t B0 B2 - p=550) 1212 2441719k ek 7b0) A5akgo] e o}
Lol gt A U 35 B2 repeated measures ANOVAE 0|8 (F=1.06, p=.330) 7} 12 ||| R] L} TH(Table 2).
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Table 1. Homogeneity of General Characteristics and Dependent Variables for Participants N=52)
. ) Exp. (h=27) Cont. (n=25)
Variables Categories torZ p
n (%) or M+ SD n (%) or M+ SD
Age (yn) 78.62+3.40 79.32+4.72 -0.61 552
Weight (kg) 51.69 +3.29 52.71+5.63 -0.79 431
Height (cm) 150.89+£3.90 1562.23+4.01 -1.22 .230
Length of residency (month) 27.01 +8.96 27.52+11.91 -0.18 .861
Education (yr) 5.91+5.06 5.01+4.54 0.68 502
Number of diseases 2.74+0.81 2.92+0.86 -0.77 445
Stroke 11 (15.1) 13(17.8)
Diabetes mellitus 16 (21.9) 13(17.9)
Hypertension 19 (26.0) 16 (21.9)
Others 27 (37.0) 31 (42.5)
Number of vaginal deliveries 4.556+1.01 4.08 +0.86 1.82 .081
Ul severity Ul symptoms (scores) 60.59 +4.63 60.01£6.53 0.38 713
Peak vaginal pressure (mmHg) 7.95+1.26 8.46 + 1.86 -1.14 .266
Physical functional ability Grip strength (kg) 11.07+£1.79 11.26+1.91 -0.36 724
Timed up and go test (sec) 9.57+7.41 9.80+1.13 -0.25* 811
One leg standing test (sec) 219+1.25 2.33+£1.35 -0.84 415
ADL index (scores) 79.07 £3.67 80.40+3.21 -1.39 163

*Mann-Whitney U test; Exp.=Experimental group; Cont.=Control group; Ul=Urinary incontinence; ADL=Activities of daily living.

http://dx.doi.org/10.4040/jkan.2015.45.1.35 www.kan.or.kr



@)Y

}

42 el -
Table 2. Changes in Urinary Incontinence and Physical Functions by Application of the Muscle Strength Training Program N=52)
) Exp. (h=27) Cont. (n=25)
Variables Groups p Sources F p
M+SD M+ SD
Ul symptoms (scores) Pretest 60.59 + 4.63 60.01+6.53 710 Group 0.36 550
Post 4 wks 60.04 +4.41 59.12 +5.67 643 Time 32.13 <.001
Post 8 wks 59.55+4.12 58.52 +5.20 502 GT 1.06 .330
Peak vaginal pressure (mmHg)  Pretest 7.95+1.26 8.46+1.86 .260 Group 0.07 .790
Post 4 wks 8.53+1.24 8.37 +1.86 .054 Time 90.33 <.001
Post 8 wks 8.98+1.15 8.33+1.88 <.001 GT 145.72 <.001
Timed up & go test (sec) Pretest 9.57 +£7.41 9.80+1.13 810 Group 5.19 027
Post 4 wks 9.16+0.73 9.76+1.15 <.001 Time 49.80 <.001
Post 8 wks 8.80+0.59 9.72+1.14 <.001 GT 32.84 <.001
One leg standing test (sec) Pretest 219+1.25 2.49+1.35 410 Group 0.99 .326
Post 4 wks 1.98+£1.20 2.52+1.36 218 Time 7.69 .003
Post 8 wks 2.04+1.11 223+1.32 .003 GT 5.56 .012
ADL index (scores) Pretest 79.07 £3.67 80.40+3.21 .160 Group 0.95 334
Post 4 wks 79.44+3.75 80.40+3.20 126 Time 0.50 566
Post 8 wks 79.44+3.75 80.20 + 3.67 .140 GT 1.50 230
Grip strength (kg) Pretest 11.07+£1.79 11.26 +1.91 .720 Group 1.77 .190
Post 4 wks 12.06+£1.82 1110+ 1.74 <.021 Time 42.87 <.001
Post 8 wks 1244 +£1.72 11.24 £ 1.86 <.001 GT 50.89 <.001
Exp.=Experimental group; Cont.=Control group; UlI=Urinary incontinence; ADL=Activities of dally living; G*T=Interactions between group and time.
2)7Hd2 p=:230)7H4 5= A|A = 4] ¢k ATh(Table 2).
2 A 524 ZYA 9k ek 7] A5k g ol el Aol
(F=14572, p<.00)7F EPHAL, AZFEo] w2 SHAI7I01A = 6) 74 6
0] B} ST S A4 & 2§01t o] (F=90.33, p<.001)E Ho 7} ofel e SA7 |9 A Tt AT A8-(F=50.89, p<.001)3} AIZE
A 2 ARl 123 ARV ol w2 wste) ol FA 8% Aol 2 SN o)A F 2] Wk} fofat o(F=42.87,
5 ARelA] T 2ek Zholl ofat 2Fol(p<.00)E ERIEHTable . p< 001 Lhehfe] 7h4 6. AAEIIk E, F4) 45 F(p=021)
9}85 5 AR(p< 001) I A7} A tof u}e} = ek 2hof) o)t
37t 3 Z}o]E ERHTH Table 2).
Aoj A I A7) ZH A7)} ek Zhol] A5 AL 8-(F=32.84,
p<.001) 12|31 A)ZFR Rt whE SAAI7]oA] 7 -] WS} S = 9
BAH 02 Golat 2Ho|(F=49.80, p< 0012 LERfo] 714 32 7]
A= AT} 1R A 45 -9} 85+ - Al KL ARFE o] whE = A Rl el AFshe ade S sk =90
I Ak Zholl 213t 2ol (p<.001)E HEFHTH Table 2). A el ARV s S SR adg s Rt Rl 2
23U NSl 44 % 2 Avke Blssc 1 27 85 1
4)7td 4 o] @AH oA 22 o] Zolgh At} theate] 8w
S M7= SAAI7 19 Ak 2H) AR A (F=556,p=012) 1 AR AR |5 w0l ZFol7t ghe Aoltheh= T8 7] tst
2|3 AR o] whE S A7 |0l A o] WSt S EAA = SEUG 2 A S of g, dojMaL 7] Tejar ek A
FOJREAFO|(F=769, p=003)F Hol 7Hd 4= AR =L AR 7] 58 AX|E W S =00 T S g
ol w2 1ste) Afoli= F7Y 85 T AOIA 2l l(p=003) 1} EXEEE AR Qhokeh i e} o] 1eglRopAle) 8
EptTh(Table 2) T eoloPd S o 2 Eolgh w2 IS Hgat A7t glol 4
A Blaofl= Algto] YAINE QAT ARl e $1gt 1A
5)7Hd5 A FAE A8t A3 A Aafep FEA O 2 FARSEATHS, 14].
WPHBF A AFPT 220 Y HE=95p=339)  AAV|5 PHL IR AT B 28T F AR 5%
“1e)3 Z A7)0k Kk 7he] e akgo] LRI QoEF=150, o] Z7hElAut aAlTo] eishEl A8 S el 1 A7)
http://dx.doi.org/10.4040/jkan.2015.45.1.35
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