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Effects of Cervical Stretching Program on Pain, Fatigue and Range of
Motion of Nursing College Students Overusing Smartphones
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Abstract The purpose of this study was to evaluate the effect of cervical stretching program on neck pain,
fatigue and range of motion caused by overuse of smartphone. Methods: We treated stretching program to
measure the pain, fatigue, and range of motion of the neck before and after cervical stretching program for
experiment group (n=25), control group(n=27) nursing college students using the smartphone. The general
characteristics of the subjects and the range of neck pain, fatigue, and cervical range of motion were analyzed
using descriptive statistics. The results of the cervical stretching program for neck pain, fatigue, and range of
motion of the neck were analyzed using independent t-test. Results: After cervical stretching program, the pain
of the neck(t=2.86, p=.006), fatigue(t=5.44, p<.001). flexion(t=-2.10, p=.041), extension(t=-2.84, p=.006), right
lateral flexion(t=-2.4, p=.047), left lateral flexion(t=-2.05, p=0.46) and right rotation(t=-4.48, p<.001), Ileft
rotation(t=-3.38, p=.001) range of rotation were improved. Conclusion: The results of this study suggest that a
cervical stretching program can be used as an effective intervention for health problems in  musculoskeletal
disorders due to smartphone overuse.
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Fig. 1 Flow chart of the study participants.
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Table 1. Design of this study

Group Pretest Intervention posttest
Exp. group Yel Xe Ye2
Cont. group Yt Xc Yc2

Exp.=Experiment; Cont=Control
Yel, Ycl, Ye2, Yc2: Cervical pain, Fatigue, CROM
Xe: Stretching intervention, Xc: Usual education.
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Table 2. Schedule for cervical stretching programs

Week Construction Contents Time Place
Enrollment Program guide 30min
Smartphone related video viewing and education for posture, i
1 week Education symptom, health care method -
Cervical Stretch Training Method 30min Nursing
End of program Next Program Schedule Notice Smin practice lab
9.5 week Practice Practice of the Cervical Stretching Program 30min
End of program Next Program Schedule Notice 5min
Practice Practice of the Cervical Stretching Program 30min
6 week - - -
Completion Have a completion ceremony 30min
73 ZR2EHE=ZZOH
Table 3. Cervical stretching programs
Contents Set Time Total
Warm up Smin
MOpen your legs to shoulder width and Gently place both hands in the back of the head.
Flexion BLower your chin toward your chest and hold for 10 seconds. 10set 150sec
MRelax for 5 second
B HWOpen your legs to shoulder width and Gently place your hands on your chin.
.xten W Tilt your chin up toward the ceiling and hold for 10 seconds 10set 150sec
sion MRelax for 5 second
Rest 5min
BMOpen your legs to shoulder width and put the hand on the same side of
Rt. your tilted head on top of your head and press lightly.
lateral ) . 10set 150sec .
flexion MGently tilt your head toward your right shoulder. 30min
BRelax for 5 second
Lt.
lateral MRepeat on your left side 10set 150sec
flexion
W Open your legs to shoulder width and slowly turn your head to the right
Rt. until you feel a stretch in the side of your neck and shoulder. _
. 10set 150sec
rotation Hold the stretch for 10 seconds, and then Slowly move your head forward
BRelax for 5 second
i;ation MRepeat on your left side 10set 150sec
Cool down 5min
E 4 AR Qs SMT SIN 23
Table 4. Homogeneity Test for General Characteristics between Experimental and Control Group (N=52)
. . Exp. (n=25) Cont.(n=27) 9
Characterics Categories %) or M=SD 7% or M£SD t or X P
Woman 21(84.0) 19(70.4) +
Gendler Man 4160) 8(206) 1.6 20
Agel(yr) 22.44+0.9%6 21.85£1.77 -1.47 147
Height 162.76+6.74 161.74+7.46 -5l 608
Weight 61.18+7.04 60.33+10.23 -3 733
BMI 23.06+2.08 2297+2.89 -11 914
Duration of Pain(Month) 10.08+11.46 941964 -23 819

t fisher's exact test, BMI: Body mass index
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Table 5. Homogeneity Test for Main Variables between

Experimental and Control Groups (N=52)
variable Exp.(n=25)  Cont.(n=27) i
M+SD M+SD 0

Pain(NRS) 4524153 407+1.84 -95 348
Fatigue 4.78+1.07 474122 175 086
Flexion 2240+4.55°  24.26+5.45° 129 204
Extension 2868+4.55°  30.52+6.80° 103 310
AUl oo zeiee9 250447077 -87 711
flexion

Lolaeral o) aorea00  2374:726° -3 730
flexion

Rt rotation  41.00+4.51°  40.15+6.93° -52 605
Lt rotation  38.84+865° 41.96+7.12° 143 160
Rt: Right, Lt: left
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Table 6. Effect of Cervical Stretching Program in Participants

) Bp(ed)  Cont(e27)
varieble MESD MESD ! &
Pan(NRS)  280+135  400:164 286 006
Fatigue 346+124  514+098 544 <001
Flexion 2860566 2570+426 210  OAl
Extension 3H684+588 31.37+546 284 .006
RUIateral  oie84535 30416680 204 047
flexion
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Lt rotation  49.56£6.60 4337#661 338 .001
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