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A Study on the Relationship between Gait Factors and
Concentration according to Smartphone Use while Walking

Eunsang Lee®

8Department of Physical Therapy, Gwangju Health University, Gwangju, Republic of Korea

Objective: Most of the risk of using smartphones while walking and experimental studies related to walking and there is a lack of
evidence for cognitive ability when walking using smartphones. Therefore, this study aims to investigate the effect of using a
smartphone while walking on gait factor and concentration function.

Design: A Cross sectional study

Methods: For gait measurement, 26 subjects (mean age: 23.08 + 2.83) walked for 6 minutes using normal gait (NG) and gait with
smart phone (GWS) while walking. Gait factors were evaluated during the test. For gait factors, gait variables such as gait distance,
gait speed, cadence, step width, stride length, stance phase, and swing phase were measured using a gait analysis device. Attention
was tested to determine changes in concentration while using a smartphone.

Results: Gait distance was high in NG, but Cadence was high in GWS (p < 0.05). Stride lengths and NG were high (p < 0.05), and
GWS showed a significant increase in the stance phase (p < 0.001). However, gait speed and step width did not show significant
changes (p>0.05). Attention showed a significant change (p <0.001), and there was a significant correlation between attention
and stance phase (r=0.603).

Conclusions: These results are expected to have an impact not only on walking but also on social traffic accidents and safety
accidents due to the limited field of view and decreased attention when using smartphones. Based on these research results, it can
be used as a training effect when cognitive function declines, and it can also be used as training to improve attention and
concentration.
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Table 1. General Characteristics of Participants (n=26)
Characteristics Subject
Gender (meal/female) 13/13
Age (years) 23.08 (2.83)*
Height (cm) 167.78 (8.54)
Weight (kg) 65.00 (15.03)

Smartphone use time on day (min) 279.35 (81.69)

The values are presented mean (SD)*
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Table 2. Change of gait factor and concentration (n=26)
NG GWS t[95% CI]
Gait factor
Number of returns (n) 22.85(3.27)* 20.39 (2.59) 3.007 [0.272, 1.369] T T
Gait distance (m) 205.39 (25.7) 185.77 (18.76) 3.183 [7.237,31.993]
Gait speed (m/s) 1.50 (0.25) 1.45(0.33) 0.615[-0.113,-0.213]
Cadence (steps/min) 107.99 (6.32) 111.55 (5.90) 2.097 [0.151, 6.965] "
Step width (mm) 96.71 (1.95) 97.1 (2.20) -0.673 [-0.155, 0.771]
Stride length (m) 1.62 (0.23) 1.46 (0.22) 2.541[0.330, 0.282] "
Stance phase (%) 60.27 (1.56) 65.85 (4.70) -5.745[-7.527,3.627] 7T 1
Swing phase (%) 39.73 (1.56) 34.15 (4.70) 5.745[3.627,-7.527]7 11
Concentration
concentration average error (n) 1.20 (0.49) 1.77 (0.58) 2.429[0.352,4.073]7 17
The values are presented mean (SD)?. CI: Confidence interval.
NG: Normal gait, GWS : gait with smartphone
Between the group(Tp<0.05, T Tp<0.01, T Tp<0.001)
Table 3. Correlation of gait factor (n=26)
gait factor r
Concentration average error (n) Smart phone use 0.473%*%*
Number of returns (n) 0.008
Gait distance (m) -0.075
Gait speed (m/s) -0.063
Cadence (steps/min) 0.092
Step width (mm) 0.161
Stride length (m) -0.113
Stance phase (%) 0.603%**
Swing phase (%) -0.603%**
significant correlation(*** p <0.001)
= skt Ao Y82 duAdlol Hagsh] ¢ 70mm, A= 40mm, H218 mm 7] 37g2] o]&4]
sfof 0|2, tol, 7], B, A F4, Anleh B A FAMA(igure 1A)E THFGH 20 AR, 4, 18,

(
o=

g, A4 R 5& BAR Bu goh gAow
Ak 74 B 1384 A AAd 4
9= U NG2F GWS 72192 Z3ystoirh.

EHET U U
EHA ZUf
2 A7E Al 95 RaE Raasso] A4

+ G-Sensor(G-Sensor, BTS Bioengineering SpA, Italy)
£ ARgsto] H3le £4513H: BTS G-sensor= 7}H&

+16g)S 2r3 3% 71 A|(16bit/axes)@} TR =g
H(£250, £500, +£1000, £2000 °/s)S zt& 3= ZJo|=
2 F3(16bit/axes) U 3= AFHA|(13bit)e] RS EE
SIZEQolR FAlSk= Al2l(figure 1B) o= Ko
71oll ¢lo] =& A== (Interclass correlation coefficient,
ICC=0.92, 95 % confidence interval, CI[0.82—0.97])
2 wolx QuHll, 12].

G-Worker= k2 %] o] ©m 7}A|(posterior superior
iliac spine, PSIS) Alo|of| Q]X|sl=2 &1L WHER 2Hg
st (figure 1C), HAo] A= =312 218541 20m



Correlation between gait factors and concentration according fo smartphone use 477

BanEEE Oaw

Figure 1. BTS G-SENSOR.
A: wireless sensor, B: G-SENSOR computer software, C: Wearing position(PSIS line)

Figure 2. 6-minute walking test
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