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Received : 03 June 2019 Objective: The aim of this study was to investigate postural control strategies on smart phone
Revised : 18 June 2019 use during gait in over 50-year-old adults.

Accepted: 18 June 2019 Method: 8 elderly subjects (age: 55.5+3.29 yrs, height: 159.75+4.20 cm, weight: 62.87+8.44 kg)
and 10 young subjects (age: 23.8+3.19 yrs, height: 158.8+5.97 cm, weight: 53.6+5.6 kg) participated
in the study. They walked at a comfortable pace in a gaitway of ~8 m while: 1) reading text on a
smart phone, 2) typing text on a smart phone, or 3) walking without the use of a phone. Gait
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Conclusion: Texting or reading message on a smart phone while walking may pose an additional
risk to pedestrians' safety.

INTRODUCTION OlZX 2|9 ¥E & A=0| 0|2 ANEES AYO| &
ZHelo] Labde S22 A} oA o8& RALE

20178 QI UUO|SHENZALS| ME2H T3 Ol 217 & Hell A| ADIEES ALY 2% A 7|(Typing text), =&
AOIEZE O|8Xto| H|EL2 87.8%= AIX|ISIH, 50CH2| 97.1%, 24 7|(Reading text) THH| =3 A| QIX|H @7 = S7IEH, Ol=
60CHO| 79.6%, 70CHC| 29.8%7tF X2 17/ L ADIEES & 22| F9| 7|9FEK|e = xHE| &S FCHRubinstein,
o FMAHUS O|BSIRACL SHHO| LED 2017 H=2 Meyer, & Evans, 2001). =9IE =2 A0 CHSH A|ZE QI
A2|X|z Eae P22t RS9 et ANEE 0|82 FEIL E0|EALL, ADEES 1 Us HAXO| HHE
2 ADEE Oit 91X4d 57t 0|8XEs30| A425l 2 XM A B A AS FESH| /5 AU A
& ZutE dYste SEfQ AQEE No|EE2 2016HE A Es 7|AEQl W7t 2 T EICHSchabrun, van den Hoorn,
C} 0.8% S7tota, MAEHO| nto|Eg2 At HHH 50Cf Moorcroft, Greenland, & Hodges, 2014). 28§ A| ADIEZS
14.1%, 60CH 129%2 MUO|EE2 F715t1 UASS EASIUCE 0|83l &% M7| MHHE +H & [ HASIH AOEER
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Table 1. Physical Characteristics of subjects and information of smart phone use

KISB

Characteristics

Young group (n=10)

Old group (n=98)

Age (yrs) 23.8+3.19 55.5+£3.29
Weight (kg) 53.6+5.66 62.87+8.44
Height (cm) 158.8+5.97 159.75+£4.20

Dominant hand: right: left: both

Right (9), left (1)

Right (7), left (1)

Typing method: one hand: both hands: alternately

Both hands (10)

One hand (6), both hands (1),
alternately (1)

Phone direction: vertical: horizontal

Vertical (10)

Horizontal (8)

Smart phone type: i-phone: Samsung: LG: etc

Samsung (4), i-phone (4)
LG (1), etc (1)

Samsung (6), LG (2)

How many months did you use smart phone
you are using now?

10.8+8.5 (months)

16.57+12.75 (months)

How many minutes do you call with your smart phone?

27.2+21.74 (minutes)

23.75+18.46 (minutes)

How many minutes do you send a message or
SNS with your smart phone?

min: 60 (minutes)
max: all day long

min: 10 (minutes)
max: 90 (minutes)

Number of Subject who have an accident while send a
message with smart phone
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oto] 2 A& LIEFHCKYi & Chang, 2014). t&&1t7F 9
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T QX atHiet Bl ZA Q0| dEE F= AE LIEHRC
(Choi, Kang, & Tack, 2008).
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HHYL2 10049 3kt SEEA FHH2H(MX-T40, Vicon Inc,
UK), 200 Hz)7} AX|El 8 m F2(Gait way)OllA] Tl QACE 7t

ti2te Mol Thgs Ol8dH tHadAR AM|of
K ZAISta, O] A= CHAl 7tH2tz ELKY
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(Forehead, R/L head, Chin), Z(R/L upper arm, R/L medial elbow,
R/L later elbow, R/L medial wrist, R/L later wrist, hand), &%
(R/L Shoulder, Trunk), =Yksacrum, R/L ASIS, R/L LIAC, R/L GT),
CF2|(R/L thigh R/L medial knee, R/L later knee, R/L shank, R/L
medial ankle, R/L later ankle, 'Z(R/L METAS5, R/L Styloid, R/L
cunniform)0f| OFAHE F&5I{ 0, 288 2HO| LFEA| 5
HEQL X HW SFE Z50| 0 E FESIRALCE
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Y tHIROIA 2ol =4, & MHHE 2% = iy = 20IEE S MESHY Chgel 28(Lhe Xle OOLHOA
Ate| Fol oA =lsta, S2Mo M QAL T Aol FHolotn AFLCEHS EAF HAIXO YH5H H©
YAt MNH S0t A0EE ALE S8 AR o otot K22 e ZI0|CHTexting Gait). EAF 2= A| AOIEE
dol HolE Qs CHeA:= Hhtnt BHHHX|S 285t 4 o 7|5l At At YH TlsS MESH| IR Y T
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Ch 239 A=2E 7] 96 thaxtel 22 8 22 (e gon, B 2L X|AI7F BOX[H 22X HAIX| Zof| EXHE
Table 2. Gait parameters (mean + s.d.)
Variables Group Reading gait Texting gait Normal gait Statistical results
S . Young 0.53+0.035 0.57+0.03 0.51+0.04 Gait F=27.746, p=.000
tep time G F= 400, p=536
A Group =400, p=.
Old 0.57+0.054 0.59+0.05 0.48+0.02 Gait<XGroup F=5.609, p=.008
Stride Young 1.21+0.09 1.16+0.08 1.35+0.12 Gait F=63.913, p=.000
lenath Group F=.000, p=.991
9 Old 1.16+0.13 1.14+0.07 141+0.10 Gait<XGroup F=3.298, p=.050
. Young 13.02+.18 13.03+0.19 13.22+0.10 Gait £=16.943, p=.000
Step width Group F=116.843, p=.000
(cm) GaitXGroup F=3.254, p=.052
Old 12.16+.37 12.32+0.171 12.69+0.15 Post-hoc 2.3
Young 0.59+.06 0.58+0.04 0.66+0.07 Gait F=59.857, p=.000
Step length Group F=.001, p=.978
Old 0.58+.056 0.56+0.05 0.70+0.05 Gait<XGroup F=4282, p=.023
Lateral variation Young 3.39+4.59 2.53+5.37 6.38+5.89 Gait F=2.642, p=.087
of foot Group F=1.872, p=.190
(cm) Old 0.24+15.68 -3.39+10.83 1.73+4.89 Gait<XGroup F=.253, p=.778
Gait speed Young 1.11+0.13 1.02+0.11 1.31£0.17 Gait F=58502, p=.000
(m/ps) Group F=.005, p=.946
Old 1.01+0.18 0.98+0.16 1.46+0.12 Gait<XGroup F=5.863, p=.007
Cadence Young 111.29+5.78 105.64+6.65 116.46+8.63 Gait F=31.83, p=.000
(step/min) Group F=.053, p=.820
P Old 104.29+12.39 102.65+10.79 124.24+5.38 Gait<XGroup F=6.433, p=.004

Note. Post-hoc sig.

Reading gait - Texting gait: 1, Texting gait - Normal gait: 2, Normal gait - Reading gait: 3.
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UASES BT, T2t BLE XIFHON HA} CfAR} BUHOIS CF2I} 20| AL 2 E(Step length)2 @
o EXt AR & =QISIACE Ml HAY otdl= A0IEZS % 2o EFTAZL XU = =2 =8 X=ZRH
AFESHA| pE HOrsh BEdE +#5t= A O|CH(Normal-Gait) atots 2ol LHEX|S =8 K| AL0|Q] Xto|2 7| itst
(Schabrun et al, 2014). CH&AHS0| @y F2F MHH|0f A= UL, CHYAS| SHX|F L= LFRUCE 2EA[ZHStep time)2 2
SHAI=E OIOE =& © Z ntHF 38l g = 2 Lo €RER[7L KB = =2te| =F AKX 2
SHACE IbA| AI%f2 FEARS| QIO XAZ A|ZfSIRICH, 8 m AIZHEE mErhs dEe| 2R EX] 8 KoM Azt
FRIb MG ELRIFHOAM UHE AIZSIRAC CHEAS2 Xto|2 AbtstUCt EEE(Stride length)y2 22X HE H
Ml ZEX] OHNIE 242t 53| Aot H, IHN| +d2 FAE9 X g gho| £ H AKX O=E 0|53 H2|0o|H, CheatXte| ot
M2 THERACE XEoZ LHERICH 27KStep widthy2 REO| LY. 2|F Zt&E
of 5| matrte Qwol L. 9| Atm Ato|o] AH2|o|ct H
3. Xt2X 2| £ = (Crossing gait speed)= =3 A|ZF = 2F 2 m FZHO| A Cf
HAte 42 HE=2 +8 SHY2E AUSIAUL
YYEMYHIE AHBSI €2 X2 NEXUS 185 Z21 28N goloz Y B2 e m2|et 8859 A&
WS 0] €310 butterworth fourth filterS AF2SI L, cut off 7b ALtz QA 23 Al wo| R AS O AHMIS| 2HESH| 9
frequency 4 Hz2 HA[SIRALE BEAHEM 722 B A% =2 Sl o 2|F HAE FOIULE Lol F HA= EEFYM
of 2 m XFAM RLEZ ©o| A HAY FEX HX|EH S Mg QEYN & BMEZ CF 2B FEX OHE e
ob ol & R FEX| AX[7HX| O[Tt 2 HZASto go| HH (X[2 HtE LIEFHTKSchabrun et
Table 3. Head and trunk movement in anterior and posterior axis (mean + s.d.) (unit: degree)
Variables Group Reading gait Texting gait Normal gait Statistical results
Young -2.55+10.07 -845+12.89 21.19+1043 Gait F=101.022, p=.00
Max Group F=1.557, p=.230
Oold 842+9.98 -3.16+8.37 21.27+8.94 Gait<Group F=3.946, p=.029
Young -6.69+9.96 -11.80+12.81 14.53+11.11 Gait F=79.017, p=.000
Min Group F=2.092, p=.167
Head GaitXGroup F=2.961, p=.066
Old 4.57+891 -6.09+8.71 16.22+8.32 Post-hoc 2,3
Young 484+1.18 241+2.93 6.66+3.61 Gait F=6.701, p=.004
Rom Group F=1.325, p=.267
GaitXGroup F=.800, p=.458
Old 3.85+1.80 2.93+.59 5.04+2.90 Post-hoc 2
Young -1.32+1.98 -79+3.66 034260 Gait F=7.964, p=.002
Max Group F=4.863, p=.042
GaitXGroup F=2.905, p=.069
Old -4.64+3.74 -4.50+2.66 -15+3.19 Post-hoc 3
Trunk Young -542+2.24 -4.04+5.27 -4.62+2.84 Gait F=3.823, p=.032
Min Group F=5.661, p=.030
Old -9.28+3.12 -8.18+2.34 -5.29+2.75 Gait<XGroup F=2464, p=.101
Young 4.10+.43 3.89+2.34 4.65+1.29 Gait F=2516, p=.097
Rom Group F=.370, p=.551
ol 4.63+1.42 3.68+1.01 5.13£1.75 Gait<Group F=.357, p=.702

Note 1. Post-hoc sig.

Reading gait - Texting gait: 1, Texting gait - Normal gait: 2, Normal gait - Reading gait: 3.
Note 2. Angle def - Head: Related to Trunk vertical axis, Forward tilt (-), Backward tilt (+)
Trunk: Related to Pelvis vertical axis, Forward tilt (-), Backward tilt (+)

Korean Journal of Sport Biomechanics
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Table 4. Hip, knee, ankle movement in anterior and posterior axis

AEM Z2IYWOZ SPSS 1802 AHESISH, p<052 A
SHRACE,
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RESULTS
1. B30l
Table 2= 2 1tA| =3 Al Al 3ZF #HOlo| ANIE LIEt

HHCE 2 EZA|ZHF=5.609, p=.008), Ei—'%(F=4.282, p=.023), 2
£ (F=5.863, p=.007), 12|11 cadence (F=6.433, p=.004)

(unit: degree)

Variables Group Reading gait Texting gait Normal gait Statistical results

Young 28.2314.43 29.45+5.40 32.04+543 Gait F=14.963, p=.000

Max Group F=1.332, p=.265

Old 30.95+5.01 30.56+4.64 35.58+4.48 Gait<XGroup F=1.048 , p=.362

Young -14.72+4.64 -11.05+7.29 -14.82+4.57 Gait F=8215, p=.001

i Min Group F=.056, p=.816
P Old -13.53+7.09 -12.88+5.45 -16.02+5.68 Gait<XGroup F=1.708, p=.197
Young 43.76+3.87 40.50+6.13 46.87+3.75 Gait F=40.247, p=.000

Rom Group F=1.886, p=.189
GaitXGroup F=2924, p=.068
Old 4448+5.55 4344+3.53 51.61£5.05 Post-hoc 2,3

Young 58.47+5.53 57.41+6.29 57.80+5.38 Gait F=.922, p=.408

Max Group F=2.578, p=.128

Old 61.42+6.50 61.64+£5.30 63.391£6.48 Gait<XGroup F=1376, p=.267

Young -3.03+4.70 -2.90+4.51 -3.78+3.94 Gait F==.688, p=.510

Knee Min Group F=3.760, p=.070
Old 1.18+6.23 1.49+5.89 1.23+5.33 GaitXGroup F=.372, p=.692

Young 61.50+4.59 60.32+5.97 61.58+4.58 Gait F=1.328, p=.279

Rom Group F=.018, p=.895

Old 60.2416.72 60.14£5.44 62.16+2.19 Gait<XGroup F=.423, p=.659
Young 17.83+4.88 17.54+4.40 15.78+5.20 Gait F=17.565, p=.000

Max Group F=7.193, p=.016

Old 23.52+4.49 24.11+4.65 20.54+3.81 Gait<XGroup F=1.605, p=.217
Young -11.93+3.69 -10.79+3.44 -13.31+4.38 Gait F=16.492, p=.000

Ankle Min Group F=7.688, p=.014
Old -4.27+5.13 -441+5.62 -9.16+7.02 Gait<XGroup F=3.333, p=.048

Young 29.77+643 28.3415.14 29.10£6.33 Gait F=717, p=.496

Rom Group F=.028, p=.869

Old 27.80+4.24 28.53+4.24 29.70+4.468 Gait<XGroup F=1.413, p=.258

Note 1. Post hoc sig.

Reading gait - Texting gait: 1, Texting gait - Normal gait: 2, Normal gait - Reading gait: 3.
Note 2. Angle def - Hip: Related to Pelvis vertical axis, Flexion (+), Extension (-)
Knee: Related to Thigh vertical axis, Flexion (+), Extension (-)
Ankle: Related to Shank vertical axis, Dorsi-flexion (+), Plantar-flexion (-)
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