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Purpose: This study aimed to compare the effects of an 8 week, self-managed, app-based and poster-based
stretching program on musculoskeletal symptoms, flexibility, stretching frequency, self-efficacy, social support, and
musculoskeletal disorder knowledge in small manufacturing business workers. Methods: This was a cluster
randomized, two-group pretest-posttest design. Workers were assigned to either an app-based (n=20) or a poster-
based (n=25) stretching intervention. Both groups received an educational class. The app group also received mobile
phone text messages and an app with stretching videos, stretching alarms, stretching records, and information on
musculoskeletal disorders. The poster group received workplace stretching posters. Data were collected from April
to September 2018 and analyzed with the X test, paired t-test, and independent t-test. Results: There was only a
significant difference in social support. Significant increase in flexibility and musculoskeletal symptoms were noted
for both groups, but social support and musculoskeletal disorder knowledge were significantly changed only in the
poster group. More than half of the workers practiced stretching at least 3 times a week. Conclusion: The 8 week,
self-managed, workplace stretching program was effective to increase flexibility and stretching frequency to at least
3 times a week. However, effective interventions for musculoskeletal symptoms could not be identified.

Key Words: Workplace; Musculoskeletal disease; Stretching; Mobile applications

F00: Y%, IBAALH, AT, 2oL

=, o=

Corresponding author: Chae, Duckhee https://orcid.org/0000-0003-3259-7385
College of Nursing, Chonnam National University 160 Baekseo-ro, Dong-gu, Gwangju 61469, Korea.
Tel: +82-62-530-4942, Fax: +82-62-530-4544, E-mail: dheechae@jnu.ac.kr

o] 1R AR 0] 2149] B9 R Sstel AT A Y.

LI L

- This article is a revision of the first author’s doctoral dissertation from University.

Received: Jul 5,2021 | Revised: Aug 19,2021 | Accepted: Aug 23,2021

This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/3.0), which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

(© 2021 Korean Academic Society of Occupational Health Nursing http:// www.ksohn.or kr



AR HEY ALY

|ha} ZAE 7|gh Xp7hH2| X

1, ®i7e o

AASIE et A=Y 7 B A RS AR de
AR HhE 2 R A -G A 52 SV ol &
A 9ol FEE 7HSAIA S2EAAEE Y F8 9
Qo] H et ZZAAEEE 25, 4, Ao 5 vAl A2
SRS T5, A, AAAS T S-S LSk, =,
o, &, &5, &7, 52, v 5ol ol Yeldth(eong,
2010). 2019 AR S A ol w2 A A Afsf 7He-Cl
58.9%, 2] W A 7HEv] 84.1%7F ZEAA A&
ot 53] 5091 v]Rke] &gt ARG mF AL it AFAR
Akl Hs) ZZAA LS TAE O] B3 2] &qF
B ARG BAMH, AEGEAA, 57 59 Al o] ulH|
shi, BABA} RS oot 2EAA AR o - B
=2IYE %A 02 2387] of2l Aol

$eIURRe BRI 2EAA NS AL Slstel e
3 HKorea Occupational Safety & Health Agency, KOSHA)
9] 2] (KOSHA GUIDE: H-65-2012)0] wha} A% 222
Adst oe) T2IAE LSS o} 9k o] T2
Be TBAAT - Te] B8, S5 29l 2AL 43 2
A, 2EHA T2 AT EEe EHTHL rh(Korea
Occupational Safety & Health Agency, 2012). AEH %2
Sg A 7)ol 717 §lo] Tk e 5 U, A
23} ol o] 9 0] ek BT AEANL fod
AE AL, FE R AL ZEAAEE Y AT - &
2o A& Aoz & A Qlth(José, Pedro, & Antonio,
2012; Jung & Chae, 2012; Kim & Lee, 2004).

TG AR AN ZZHAARSE S NS AT 2E
A3 Z2 a2 FE] 4, FA7IE ARE, Aol o
ForRaL FAS A= Zpol7t A tH(Jung & Chae, 2012;
Kim & Lee, 2004; Lee et al., 2014). 734|222 JungT} Chae
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A AZo| B2 Hojt AR 255 AHES A=)
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512 9I3t A|2|2} A5 E31E 7HAITH(Jo, Song, Oh, & Jung,
2016). AAFEES Foto] WEEH = HRE AR o] #
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= 883t 24 80, roeE a = .05 AR=27] 08=
71202 Q% FE = AT 267, RTL 26O 2 &
520 qich EEHE 30% S 1T v HF Zad #E o=
Z 74740l .

JEoll AAIRE 67 At B A2 A AFAS WHE St -2
S22} AAE Aetal o5 245 Th o] AR el
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Al st em, 2F AT 20 AFER, Z2EFA 3
7N Ard7ol k. sl A e AL 7HE | Ao ol 9
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A= e}, o] A} F 657 2 Froi&} 7He-H| WS A 31,
ZXAEFSA T 34T 0] ii = ek EJAL, A, AR 59 AR
2 IS 117, ZAESAT 9B T 5 2075 0] Al Qe &
SE-230.8% At 2F AkmA o 2 A= ASA
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Enrollment Assessed for eligibility (n=73)
Excluded (n=8)
- Not meeting inclusion criteria (n=8)
Randomized (n=65)
Allocation Allocated to ABG (n=31) Allocated to PBG (n=34)
- Received allocated intervention (n=31) - Received allocated intervention (n=34)
Follow-up Lost to follow-up (n=7) Lost to follow-up (n=7)
- Retired (n=3) - Retired (n=1)
- Refused post-test (n=3) - Refused post-test (n=4)
- Absence on the day of post-test (n=1) - Absence on the day of post-test (n=2)
Discontinued intervention (n=2) Discontinued intervention (n=1)
- Changed to iPhone (n=1) - Accident (n=1)
- Joined other health program (n=1)
Analysed Analysed (n=20) Analysed (n=25)
Excluded from analysis (n=2) Excluded from analysis (n=1)
- Insufficient responses (n=2) - Insufficient responses (n=1)
Figure 1. Flow diagram of study.
2) ZEAAAE T £ AHg3H AT
TTAAEE A2 R EATH ZEAA FEEd
3l 2 Q1 =A} X3 (KOSHA CODE H-9-2018)2] &4 A& 4) 2EHA U=
3} SA4F 2 AFE (Korea Occupation Safety & Health Agency, A2EHGRA HIEE ‘A= A 3 E o AEY AL HH
2018)f| A &35, o7, B, &, 512, Tk o Z4H A Felel B 3] AAsHue Y e Ul B3eE AT

8} NRS (Number Rating Scale) 2 552 =43t & 34t
oIt 55 2 FA 03olA F L 10 o= H7}

£948 Fabo] P43t AL oJnjgitt.

92 A= =77](Model C638458, Busan, South
Korea)E AHgsto] 51215 B8 23 23 =S S4sk=HA
97|23tk B deR g e TIEeR
= AgE E2 2 AE0E (+em), SE o FA| Foh= 79
= 712 B 9 E717) 9] 7 2] vjo|] 2 AlE) 0] €] -om) 2
Z715teich Fel s eI e 207 345 R 940 2AE

ofmjgitt. §AKE AR, ARE 42 28] 24T T H 2 A%

5) A7) &7

27| &572 Ryckman, Robbin, Thornton} Cantrell (1982)
o] /5L Hong (1996)0] Heket A1A 4 27| 57 HE
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WAE A EA AL F 74 B9l aeloR T ol
Uk 2 AFolA= AR E AAEE o sk 1023
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6) At3]3] 2| A]

A}3] 4] R ]+ Sallis, Grossman, Pinski, Patterson¥} Nader
(1987)7} 7qtst 6232 &5 I AL A A =45 Choi
(2005)7} 7850 2 24 - Hekst T2 X834t} Choi
(2005)2] AFAA 27keh 53 5 YRS ofo] 2 ERAL
AL AL EoRT BFE B ATHE L5 4
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Sere 14048 184 QrhRE e 1¥the) 59
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Table 1. Intervention Methods and Applications

22| &

Poster-based group

Group education (30 min)

gkt ZAE 7|8k X7}
- Musculoskeletal disorders
- Benefit of stretching exercise

=
App-based group

Group education (30 min)
None

None

- Musculoskeletal disorders
- Benefit of stretching exercise
None

- How to use the mobile app
Recorded daily exercise frequency through the
None

Intervention factors

app
Congratulatory message delivered through the
app when the goal is achieved

Knowledge
Self-efficacy Mastery experience
Verbal persuasion Weekly SMS to encourage exercise
Vicarious experience  Providing information on success stories
through the app
Social support Emotional Weekly SMS to express caring
Informational Providing information on musculoskeletal None
disorders through the app
Instrumental 6-minute stretching exercise video Posted 60*90 cm posters on the
walls of work areas, break
rooms, and cafeterias
Alarm for stretching exercise None
Aol tgte] ozt AP dA L= S/, /A &
e AR} AL 8P 2, HE B 5P 47 5 A7H
29| mas Wt Al vl S A AT E2HAA S
T, SHET 7S, o] FE E e T A
Azt 5ol thste] 538k3l, WSATT ELHTAL
AZIA ke SA719H g ok 4T 9

Aot o] F 200, AR 0513
A, B9, AL, FAANA o) oi3iek
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Alof| AFA7 Hf A
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4275 A7 = SPSS/WIN 23.0 (IBM Corp., Armonk, NY,
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2~37, A, Aol ZAEE A A5kl AYsHe S 54T
USA) 57 2239 o] §5}e] RAISHATt. AT A 5
AX AAL P test, Fisher's exact test, independent t-testE
0§35t AFA LT EAFAT TBAAUR 3,
F84, A7 ', AR AR, T2 EAEE XA of gt

G F 5o PR A F T A Al F8h= AF=E 60 x 90 cm
3719 28 ZLE R A AsE A AR ELE=AA F
I Y AFA - AV S &Fo] AAL paired t-testR, 1 71
AMA - AFS ot Zpo] Zhef it 1F H]nl= independent
t-test2 EASHITE IF IF AEHA W= Aol Hesso}
Hecker (2003)7} & 2}291 2 AE A L& 730 2] Z o] 4]
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0/gi< - A=3| - AR
« coefficientZ ZH3It}. BE FA K FAGS FSHE AH2E Fofgt Aozt gliTh(Table 2)
p <0504 e oict
2. B 7 ZaEa0 e ST AT
7. 22 103
A Z2IH a3 A FEUp disf JSAET 2LH
B ATE AT &3 7109 SYH D (nstite- SR A FIYS BT A, RE FEH0A A
tional Review Board) 258 5912 W& F £astgths ¥ 1k fof3t o]} glof S 4 o] SawlgirkTable 3)
QI¥ 5 1040198-180118-HR-004-03). Zroj Al A| 752 2}
A% gAY By, ATHe FAAEA BIB FRT £ 3. HT 7 X T2IY| S0 A
o o)z QIgk Bolelo] §1e-S Awalgch XA 02 ol
o IR ASRHE HEEIES W T ATE ST YEA LT EAEHZAE 7 5 T2 1] 57} 3fo] 4
He ket
e
1) 7Hd 1
1. e xtel ety Edol et SEY AH WSALH TAEFALE ) SA A - Z2EAEE
/4 Hske R Aol & Aol e A5 2 F
A 2423 o LT AL B A 30.0%, ZAEFTA A F ZE4AAS S WA 26.70+14.127 (t=3.62,
4.0%(p=.034)0|R 1L, AAHHL WSA 7.851£8.864, p=.002), EXAEFA L 22.324+13.867 (t=3.46, p=.002) .2
EXEFAT 13.92£6.78d (p=013)0112 1, 712314 FAA] T BE RS F7I8HAL, TZAAES S AR - A
7o) gl&-0] AFAN T 70.0%, EAEF AT 100% (p=.005)= T gt Zpol= 7 o 7ol 723t x}o] 7} ¢l o (t=0.65, p=.522)
AR Ao 7F AT ko]l A, ERIEHE, 28 H, 2 7H 12 714 Sl (Table 3)
FH, ZZAAES HAnS Z Y, ZTEAAEE AL F
Table 2. Homogeneity of General Characteristics (N=45)
Variables Categories ABG (n=20) PBG (n=2) Xort [4
n (%) or M£SD n (%) or M£SD
Sex Male 14 (70.0) 24 (96.0) 5.72 034"
Female 6 (30.0) 1(4.0)
Age 41.25+114.71 38.96£5.81 0.66 518
Marital status Married 11 (55.0) 18 (72.0) 1.40 236
Single 9 (45.0) 7(28.0)
Total work experience 7.85£8.86 13.92+6.78 -2.61 .013
Type of employment Permanent 15 (75.0) 24 (96.0) 424 074"
Temporary 5(25.0) 1(4.0)
Type of work Non-shift 13 (65.0) 21 (84.0) 2.36 .308
Shift 6 (30.0) 3(12.0)
Others 1(5.0) 1(4.0)
Scheduled break time No 14 (70.0) 25 (100.0) 8.65 005"
Yes 6 (30.0) 0(0.0)
Previous MS education No 10 (50.0) 12 (48.0) 0.02 .894
Yes 10 (50.0) 13 (52.0)
Past history of MS disorders No 17 (85.0) 18 (72.0) 1.09 297
Yes 3 (15.0) 7 (28.0)
ABG=App-based group; MS=Musculoskeletal; PBG=Poster-based group, " Fisher' exact test.
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z}o) 7} §lo] (x*=2.76, p=.251) 7} 3-& 7]Z=] ¢l t}(Table 4).

4) 714 4

‘WAL ZAEFAT ol FA A - T A7 55
H3k= fogt 2pol7t Sl Aol EASe A A4 = &
7| &7 QEAYT 3.86+0.987 (t=-0.26, p=.798), LA E]
ZAT 3.74+0.867 (t=-1.70, p=.102) 2.2 723}, 7]
BFHY AP - AL Bt Zol=

2200 943 Rol7}

TAF 7|8t Xp7p2e| &
0}(t=0.73, p=.468) 7} 41 7| 2 =| Q{T}(Table 3).

5) 714 5

‘WSAEI ZAEFAE ) FA A - F AR A AR 9
WSk 4903t Aol7} 92 Alolth 8 A5 A, B4 F 4
33 2| 2= YZEAZ0] 3.3240.957 (t=0.54, p=.595) 0.2 =
7Felg A, EAESA o] 2.58+0.844 (t=-2.80, p=.010)2
2 OJ5p T2akglon], AHE)H A1) AL - AL B 2
ol 7 = ol FeJ7t Abo|7t QLo (t=2.10, p=.041) 7Hd 5=
A A= Ath(Table 3).

of

I

5 7H4d 6
WFAZT EAEFAZ 7J°ﬂ an A3 22EA4 Q%
A 419] Wk fofat 3ol e 24

T 2ZAANE A ?E—EXH?LOI 29740847 (=173, p=
100)2.2 F71519 3, EAESA 0] 3.3310.774 (t=3.34,
p=003) 0.2 §ol5HA) Z7letdon, A NG x40 Ab
A AE G 2pole T 2 7ho)) §93F 2Fo| 7} §lo (t=-1.04,
p=303) 7Hd 62 7] 2}=| 9l t(Table 3).

Table 3. Comparison of Dependent Variables between the Two Groups (N=45)
) Pretest Posttest Mean differences t
Variables Group (Post-Pre) t p
M=£SD tph M=SD M=£SD tph
MS symptoms ABG 13.25+12.92 043 (.067)  26.70+£14.12 13.45%16.61  0.65 (.522) 3.62 .002
PBG 11.9247.95 2232+13.86  10.40+15.05 3.46 .002
Flexibility ABG 512411.24 -0.24 (.809) 9.08£10.28 3.25+5.99 1.18 (.245) 243 .025
PBG 6.52+£8.17 8.1216.87 1.60£3.26 245 .022
Self efficacy ABG 3.87£0.73 0.36 (.972) 3.8610.98 -0.03£0.58 0.73 (.468) -0.26 .798
PBG 3.88+0.90 3.7410.86 -0.14£0.42 -1.70 102
Social support ABG 3.21£0.78 1.03 (.309) 3.324+0.95 0.10£0.83 2.10 (.041) 0.54 595
PBG 2.94%0.96 2.58+0.84 -0.3610.65 -2.80 .010
MS Knowledge  ABG 2.7520.74  -0.61 (.543) 2.97+0.84 0.25£0.66  -1.04 (.303) 1.73 .100
PBG 2.86%0.83 3.331£0.77 0.47+0.70 3.34 .003
ABG=App-based group; MS=Musculoskeletal; PBG=Poster-based group; Tpaired t-test; i=independen’t t-test.
Table 4. Comparison of Stretching Frequency between the Two Groups (N=45)
. . ABG (n=20) PBG (n=25) 2
Variable Categories X p
n (%) n (%)
Stretching frequency >1 / day 5(25.0) 12 (48.0) 2.76 251
>3 / week 6(30.0) 4 (16.0)
<3 / week 9 (45.0) 9 (36.0)
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Park, & Hwang, 2015). 224 Agto] tf3t 2412 ZAE
FAZOAT SOl S ATk ZAIF o) o] F1E R}
S tPg o 1250 A7) AR BHE A AT
ol A (Lee etal, 2014)= 3t 2EH SAL(SEHA, 2
A, FAAIA], Asbde) i 2B SAE(EEAN,
B EG) BE TBAA LB AN o517 Z7H5t e A
jr_]- E}E oobnl—,— Eonh:].

AP2] 2| 2| 2| & WA = A4l of gt BfQl e A 2|9 E5-2
UA| Eo] AAZ, AolEFA, Aol et SAIF ol =L,
247 Y9 AH ez o]ojirkar ¢#f A lok(Thoits, 2011).
Aol M= At EAHAAE ARESE] AFS) A 2] 2] 2} 2}
TS =ol7] A FAE AT ol H T HS S A
Apo] o] 231 x| 2] 9] x| ol AFEylo] Al 4= Urh= %
Hol AAIR, S Foll Al == AR AE oA F& 4
Qlth(Seltzer, Prososki, Ziegler, & Pollak, 2012). E3} o =}
7t ZEAA Aol gk TS 7HRAIAL Yol A Al gshe HE
£ Ztoba 2H 9] ST ofl B-85HA] ST SAE B3
AAA QAL A 2|5 YT A SHA] FRE Aol
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I 7138 SHbdsR] B8 4= Qlth(Polit & Beck, 2017). E3t,
& AT AR AL ofshA] R kAt EA T 2
E7HR e Qlglew, 2209 Fro] F5717F AsHE $A
U 2EA Wt 2 ozt gElE 7Hs Aol Sl
o]o} Zro] FAf ol A& Zrofgt b} EEgt 2po] £ Zpol7t
ENE ez, 2 Hako| g A1 27| = 74
= g7l T A7 2 S dutstol 971 Hasitt
(Polit & Beck, 2017). 3+, ALFEZ] =52} thAte] 857t X7}
e A7) &F A ATH(Chae et al., 20150 4= E2hE0]
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