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Comparison of Muscular Pain during Smartphone Use among Three Age Groups:
Elementary School Student, High School Student and Office Worker
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Abstract

Smartphone is used widely by children and adults. Previous studies have shown that using smart-
phone can lead to certain struggles, especially for university students. However, there has yet to be
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evaluated on the effect of muscular pain while using smartphone in other age groups. The evidence
gathered from this current study could be useful in preventing adverse health problems caused by
smartphone usage in all age groups. The purpose of the study was to examine pain at the neck, shoulder,
upper back and arm areas after smartphone use for 20 minutes. Smartphone was used in 3 positions
during the study (on the chest level, on the table, and on the lap). Seventy-five asymptomatic users
aged 10-48 years old were recruited into this study. The participants were assigned to use smartphone
in random orders of each position. Location and severity of pain were measured by using a body pain
chart and visual analog scale (VAS), respectively. The results showed that 1) After smartphone use for 20
minutes, pain at the neck, shoulder and upper back areas increased significantly and the pain increased
in all age groups (p-value<0.05). 2) Office workers had higher pain significantly in the neck and shoulder;
higher than high school and elementary school students (p-value<0.05). 3) Neck pain was found 164
times in the overall 225 studies, followed by shoulder, upper back and arm pain. 4) Neck pain showed
the highest severity in the lap position in high school students, whereas it showed the highest severity
of pain in the chest position level in elementary school students and office worker groups. 5) Smartphone
use on lap caused the highest number of participants (96-100%) reporting pain in various regions of the
body. In addition, using the device on lap led to the highest intensity of pain in the marked region, and
also the highest pain level, overall. In conclusion: smartphone use caused pain at neck, shoulder and
upper back areas in 3 separate positions in all age groups.

Keywords: smartphone, neck pain, position, student, office worker
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Severity of Pain (pain scale 0-10)

Age group Position Pre-test
All regions

Elementary school on the chest 0.00+0.00
student on the table 0.00+0.00
on the lap 0.00+0.00

High school student  on the chest 0.00+0.00
on the table 0.00+0.00

on the lap 0.00+0.00

Office worker on the chest 0.00+0.00
on the table 0.00+0.00

on the lap 0.00+0.00

*Paired T-test, significant difference at 0.05 level

Post-test
Neck Shoulder Upper back Arm
2.51+0.50* 1.28+0.26 1.14+0.23 2.24+0.49%
2.22+0.44* 2.31+0.46% 1.13+0.23* 1.64+0.33
2.26+0.45% 1.17+0.23 2.47+0.49* 1.21+0.24
2.15+0.43* 2.25+0.45% 2.54+0.51* 1.31+0.26*
1.87+0.37* 1.48+0.30* 1.41+0.28* 1.33+0.27
2.48+0.50* 2.51+0.50* 2.34+0.47* 0.88+0.18
2.90+0.58* 2.75+0.55% 1.89+0.38* 1.18+0.24
2.89+0.58* 2.38+0.48* 1.89+0.38 0.46+0.09
2.32+0.46* 2.68+0.54% 2.07+0.41* 0.77+0.15
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Age group Position

Elementary school student  on the chest 2.
on the table 2.
on the lap 2.

High school student on the chest 2.
on the table 1.
on the lap 2.

Office worker on the chest 2.
on the table 2
on the lap 2

Severity of Pain (pain scale 0-10) (Mean+SD)

*See significant p-value of each pair by one-way repeated measures ANOVA in text

Neck Shoulder Upper back Arm
51+0.50 1.28+0.26 1.14+0.23 2.24+0.49
22+0.44 2.31+0.46 1.13+0.23 1.64+0.33
26+0.45 1.17+0.23 2.47+0.49 1.21+0.24
15+0.43 2.25+0.45 2.54+0.51 1.31+0.26
87+0.37 1.48+0.30 1.41+0.28 1.33+0.27
48+0.50 2.51+0.50 2.34+0.47 0.88+0.18
90+0.58 2.75+0.55 1.89+0.38 1.18+0.24
.89+0.58 2.38+0.48 1.89+0.38 0.46+0.09
.32+0.46 2.68+0.54 2.07+0.41 0.77+0.15

A15799 3 ANUTULIWRIBINITUINTIAR Wa wiundsdinuy waviuwduuy vagldauannimivy luinGeudsvoy dniSeu

5o wazauyiaudinau Quvndeliseduan Mesuuulfe wazfisn)

Positions Age group

On the chest  Elementary school student
High school student
Office worker

On the table  Elementary school student
High school student

Office worker

On the lap Elementary school student
High school student

Office worker

Severity of pain (Mean+SD)

Neck Shoulder Upper back Arm
2.51+0.50 1.28+0.26 1.14+0.23 2.24+0.49
2.15+0.43 2.25+0.45 2.54+0.51 1.31+0.26
2.90+0.58 2.75+0.55 1.89+0.38 1.18+0.24
2.22+0.44 2.31+0.46 1.13+0.23 1.64+0.33
1.87+0.37 1.48+0.30 1.41+0.28 1.33+0.27
2.89+0.58 2.38+0.48 1.89+0.38 0.46+0.09
2.26+0.45 1.17+0.23 2.47+0.49 1.21+0.24
2.48+0.50 2.51+0.50 2.34+0.47 0.88+0.18
2.32+0.46 2.68+0.54 2.07+0.41 0.77+0.15

*See significant p-value of each pair by one-way repeated measures ANOVA in text; pain score>2 is clinically significant
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. Position
Age . Severity On the chest level On the table On the lap
group/Pain of
region pain* NL.Jrf\ber of Nljm.nber of NL'Jrf\ber of
participant (%) participant (%) participant (%)
Elementary school No pain 7(28) 14(56) 4(16)
student/ Mild 12(48) 9(36) 10(40)
Neck Moderate 4(16) 1(4) 11(44)
Severe 2(8) 1(4) 0(0)
Elementary school No pain 21(84) 18(72) 21(84)
student/ Mild 3(12) 4(16) 4(16)
Shoulder Moderate 1(4) 2(8) 0(0)
Severe 0(0) 1(4) 0(0)
Elementary school No pain 23(92) 17(68) 18(72)
student/ Mild 1(4) 8(32) 4(16)
Upper back Moderate 1(4) 0(0) 2(8)
Severe 0(0) 0(0) 1(4)
Elementary school No pain 19(76) 23(92) 21(84)
student/ Mild 3(12) 1(4) 3(12)
Arm Moderate 3(12) 0(0) 1(4)
Severe 0(0) 1(4) 0(0)
High school student/ No pain 7(28) 12(48) 3(12)
Neck Mild 14(56) 12(48) 9(36)
Moderate 3(12) 1(4) 11(44)
Severe 1(4) 0(0) 2(8)
High school student/  No pain 16(64) 18(72) 16(64)
Shoulder Mild 7(28) 6(24) 6(24)
Moderate 1(4) 1(4) 2(8)
Severe 1(4) 0(0) 1(4)
High school student/  No pain 17(68) 19(76) 17(68)
Upper back Mild 5(20) 5(20) 7(28)
Moderate 2(8) 1(4) 0(0)
Severe 1(4) 0(0) 1(4)
High school student/  No pain 18(72) 22(88) 23(92)
Arm Mild 7(28) 2(8) 2(8)
Moderate 0(0) 1(4) 0(0)
Severe 0(0) 0(0) 0(0)
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Position
Age Severity
. On the chest level On the table On the lap
group/Pain of
. - Number of Number of Number of
region pain o o o
participant (%) participant (%) participant (%)
Office worker/ No pain 9(36) 6(24) 1(4)
Neck Mild 9(36) 8(32) 9(36)
Moderate 3(12) 8(32) 9(36)
Severe 4(16) 3(12) 6(24)
Office worker/ No pain 16(64) 16(64) 10(40)
Shoulder Mild 6(24) 6(24) 8(32)
Moderate 0(0) 2(8) 6(24)
Severe 3(12) 1(4) 1(4)
Office worker/ No pain 19(76) 20(80) 18(72)
Upper back Mild 3(12) 4(16) 6(24)
Moderate 3(12) 0(0) 0(0)
Severe 0(0) 1(4) 1(4)
Office worker/ No pain 21(84) 23(92) 23(92)
Arm Mild 3(12) 2(8) 2(8)
Moderate 1(4) 0(0) 0(0)
Severe 0(0) 0(0) 0(0)

*Severity of pain (No pain = 0 - 0.04 / Mild = 0.05 - 4.4 / Moderate = 4.5 -7.4 / Severe = 7.5 — 10.0)
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. . \(22) =
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x 25 AURDNEGN x 3 1mM19) MliAee1N1sUInABNIN
a ° & o a ) o o a
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AW LN UanusundseuuY 110U 17 ASs
22 %1 18 afs mudv) warsesawnde Uinuau
$ruu 35 ads (nSeudulsvounen TnSoudu
Fseudnen Auvhaudiney baaususiuiy 14 ass
13 pda 8 Ads puddv)

uenanil Famudn SfdenstanseiuTLL
(severe pain) ine i WHWNEEILUY WazuIuEIY
vilumsldsuasndnniuluis 3 vins (ins1s @) Tae
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A5 5 Sevargnlenmstinusnadlauinamils @any pain), 1uuiumiaivan (number of region), SEAUATINTULIIVES

81n15U0g3an (intensity of pain of region marked - fin1sawIZUSANIVININTGR) LazseauAduLInlng

FmNAWNUS (overall intensity of pain) (31u3u 25 AURBNEGND1Y)

Any pain

Age group Positions

participant (%)

Elementary school student Chest level 20 (80)
On the table 21 (84)
On the lap 24 (96)
High school student Chest level 23(92)
On the table 17 (68)
On the lap 25 (100)
Office worker Chest level 21 (84)
On the table 21 (84)
On the lap 25 (100)

AUMUINUIA T8AUAINNTULIIVDIBINTITUINGIGA
Laza1N15U2nlagsIN)
INASEGIUALITNINY 20 U HANISANEINY

31 virdelindnilvidgnvnusadausnumilenn

'
a

fignlu 3 nguony (Fwnufesazauiiionnisuin = 96,
100, wag 100 maqﬁ”’mmﬂiuﬂdmﬁﬂﬁauﬂsmm G
wagALYIUANING AUEEU) (15797 5) wenan
dgamuBnimvindelifidny I seduanuquuses
91113U20g9dn (intensity of region marked -
finnsanenzuinaiivinnnian) Saunndigaile
Wsuwguauan 2 Mg (Seaueinisuan = 4.74,
5.52, uag 5.53 lunguiniSeudszon dsun uazau
audinau muaeu)
uananivildauiidniiilisesuanudulan
lagTauynaumie (overall intensity) mnﬁqmﬁa
Wiguimeuiudn 2 e (seauen1suinlagsiu =
4.20, 4.49, uay 4.69 TunautinSeudszoy dseu uag
AuLAIINY Awddy) (151 5)

Number of

Number of  Intensity of pain  Overall intensity
region of region marked of pain
Mean+SD MeanSD Mean+SD
1.60+0.50 4.39+1.98 3.73+2.07
1.38+0.59 3.42+2.75 2.87+2.35
1.50+0.59 4.74+1.69 4.20+1.81
1.87+0.76 4.19+2.35 3.75+1.88
1.71+0.69 2.19+1.95 3.00+1.46
1.72+0.79 5.52+2.16 4.49+2.29
1.67+0.73 4.74+2.49 4.34+2.39
1.67+0.73 4.88+2.15 4.35+2.37
1.92+0.76 5.53+1.97 4.69+2.23
39S

nseneassiinu deldeuaundvly 20 unil
Twridel3iisn dolisyuen nelifensinsdduas
feauninlviueglndviinen) waviesuuuliy villv
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FlTiusnafivan (number of region) Aeduade
Uszanad 1.38-1.92 U3na (379l 4)
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