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An Exploratory Research on the Correlation Between Screen Time and Walking
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ABSTRACT

With the revolution of information technology greatly
changing contemporary’s lifestyle, smartphone becomes a
necessity to more and more people, and individuals’ screen
time is increasing as people are spending more time on
the virtual world. Through literature review, this paper
proposes a hypothesis that there is a correlation between
smartphone screen time and walking step counts, which is
verified through an exploratory research: data of walking
step counts and screen usage were widely collected by
online and onsite questionnaires, and the analyses reveal
that 1) when daily screen time ranges from 4.99 to 15.25
hours, it is negatively correlated with daily walking step
counts; 2] the respondents’ average daily screen time is
6.3 hours, more of which (2.8 hours] is spent on social
Apps, and their average daily walking step counts are
6,750 (takes nearly 0.8 hour); 3) daily screen time and
walking step counts at weekends are less than those on
weekdays; 4) people with higher education level, higher
income, or younger age use screen less daily; people

with higher education level, lower exercise frequency, or
younger age walk less daily, so these factors are likely to
affect the correlation between daily screen time and daily
walking step counts. The correlation of both behaviors and
the affecting factors need to be further clarified, and the
impact of physical environmental elements on walking also
requires more attention.

KEYWORDS
Screen Time; Walking; Walking Step Counts; Smartphone;
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1 Introduction

The Fourth Industrial Revolution, while improving people’s living quality, has
also changed our lifestyles: the advance of science and technology brings great
convenience to humans, constructing a new virtual world which many people
are obsessed with. Undeniably, such attraction from the virtual world has led to
the reduction of people’s access to physical spaces, as well as body movements
and perceptions. Humans are shaping their “second life” by switching between
the virtual and the reality.

“Digital Twin” is a virtual model that digitally simulates people’s actions in
real physical environment, so as to add or improve the capacities of physical
entities'"”. A Digital Self builds up a twin-image in the virtual world for a
certain entity in reality. For a person, the mobile phone is an important medium
for creating his/her “Digital Self.”

In recent years, information and communication technology and Internet-
based applications keep rapidly advanced, boosting the development of mobile
Internet. According to the data of Internet World Stats (IWS), by March, 2021
the number of global Internet users exceeded 5.1 billion"!, which was also the
figure of global mobile phone users by January, 2018, Taking China as an
example, by the end of 2020, the Internet users had reached 989 million, among
which 986 million have surfed the Internet via mobile phone"'. The emergence
of smartphones enables the immediate switchover between the virtual world
and the reality, greatly contributing to the boom of virtual social activities and
communities. Obviously, nowadays most people’s life is being defined by mobile
phones somehow.

When using mobile phones become part of the norm of people’s daily
life'®, some research institutes and mobile phone R&D centers have begun to
wonder whether it will over-attract people’s attention and result in smart phone
addiction, which can be measured by the times people check their phones, or
more widely used, the screen time (i.e. the time people focus their attention to
the screen). According to The Future of Mobile Consumption: China Mobile
(Weibo) Consumer Behaviors 2015, “smartphone addiction” is common: 58 %
surveyed consumers check their phones for 11 ~ 50 times daily'”. Thus some
Apps and smartphone functions for recording the time of screen watching have
been developed since 2016, such as Apps “Realizd” and “24PI” that track and
record phone usage; the iOS 12 of iPhone released in June 2018 that contains
a module of screen time statistics; the EMUI 9.0 of Android phones released
in September 2018 with a new built-in program “Digital wellbeing” to record
phone usage time and set limit for that (Fig. 1).

The “smartphone addiction” also draws the attention of academia: By
studying screen time, scholars have explored the impact of media technology
on people’s health and behaviors, empirically proving the correlation between

[819] I physical activity

13][14J)

screen time and sedentariness™®”), attention loss!
[12]

decrease"”!; and the increase of physiological diseases (e.g. obesity' and
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2. Research framework

[15] [1e6][17] [18][19] [20][21])

mental illness (e.g., depression' ™, insomnia , addiction , anxiety

Jeffrey Lee et al. proved the negative correlation between screen time and students’

[22

physical activity™; Through attention tests, Jiang Bin et al. found that the use of

mobile electronic devices counteracts the attention enhancement benefits of green
spaces™’; Masato Nishiwaki et al. found that the decrease of walking step counts
of male college freshmen of Osaka Institute of Technology from 2003 to 2012 was
mainly related to the increase of mobile phone or computer usage and the decrease
of physical activity since the time spent on playing electronic games increased".
Zhou Jiangping et al. proved that using smartphones could increase people’s

%1 Although some scholars claimed

26

tolerance of a long commuting trip effectively
that decreasing screen time could not increase physical activities, in general,
given the high frequency of using smartphones and its common impact on people’s
health and behaviors, the research on specific physical activity types is insufficient,
especially walking, the basic physical activity for most people.

In this research, the authors acquired data of people’s screen time and walking

step counts via questionnaire survey, and conducted exploratory research on the

relation between them, trying to answer that how people’s attention switches

between the reality and the virtual world, and to reflect on the relationship

between people and digital technology (Fig. 2), by filling up the research gap on

the relation between screen usage and walking.
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Table 1: Investigation items of questionnaire

51 METHRER MEEEAOER MERERER HitsR2
Type Behaviors Socio-demographics Health status Other information
B AR —BAREERNE; —ASH MR Fi; XHRE; FERT; AEREE (mE¥E) /4 BRGEHICR; BIHERKE; BMI FrERRSEY (HEFEE) /

ABBA (BEMAEAL)
Gender; age; education background; city; monthly expense (for
students)/monthly income (for non-student adults)

B (EEitsAL)
College and major [for students)/
occupation (for non-student adults)

Investigation items Weekly screen time; weekly

walking step counts

Weekly exercise frequency; self-
assessed health status; BMI

R2: FRAFERAITREREEEFHARET S

Table 2: Function requirements for different mobile phone models in this research

Ihaets =
Function requirements
e SRR e \ I \ —
Brand Operation system Tvpical model =EEULEEERARES | REUUEERIt—AREH | EEULEEFANFREELINANE | REUUEESH
version yp {EFARdIE BB {EFRTE FARTIE Allow for checking walking
Allow for checking Allow for checking daily Allow for checking screen time of step counts
weekly screen time screen time in a week different App categories in a week
¥R i0S 12% I £ iPhone 8/8s z Z = Z (B#)
iPhone i0S 12 + Yes Yes Yes Yes (with built-in program)
5] EMUI 91K IX £ HUAWEI P30/P40 = = = Z(8#)
HUAWEI EMUI 9.1 + Yes No No Yes (with built-in program)
Hits THRAREKR REAUEEREEANEN 2 Z VBT IN 2 ( B EREEE
Others No specific App TRIA L Yes Yes Yes for some models T NA)
requirements With Apps supporting screen Yes [with built-in program or
time checking for more than 7 third-party Apps like WeChat)
days
2 W5k 2 Research Methods
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Via questionnaire survey, this research takes smartphone users in China as
respondents, regardless of their ages, genders, occupations, and cities where
they live. The research team first conducted broad literature review to develop
a questionnaire for on-site pre-survey in December, 2018, which was then
improved. The formal version totally contains 18 questions in 4 categories, mainly
investigating the respondents’ screen time and walking step counts in a week, and
their individual socio-demographic background, etc. (Table 1).

To collect data of Chinese smartphone users as much as possible, the team
conducted both online and on-site questionnaire surveys from January to
May, 2019. The questionnaires were supported by sojump.com. The online
questionnaire adopted snowball sampling through forwarding by WeChat; the
on-site questionnaire was conducted 1 or 2 times a month on average, randomly
selecting passers-by in Tsinghua University (Beijing), Wuhan University (Wuhan),
South China Normal University (Guangzhou), and at the entrance area of Tianhe
Trade Building (at the west intersection of Zhongshan Avenue, Guangzhou), from

11:00 to 12:00 or 17:00 to 20:00 when pedestrian traffic was large enough.
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As some data must be collected by smartphones, the team sorted out the
function requirements of screen time and walking step counts statistic
of different brands of smartphones (Table 2), according to which the
valid samples were then screened out. For acquiring screen time, the
respondents’ smartphones must at least be iPhone with iOS 12, Huawei
smartphones with EMUI 9.1, or smartphones of any other brand with
Apps that can check screen time (such as 24PI) for more than 7 days. The
online respondents whose smartphones did not meet the requirements were
regarded invalid; the on-site surveyors could screen out those respondents
whose smartphones did not meet the requirements.

Currently, most smartphones count users’ walking steps through
built-in three-axis acceleration sensors, gyroscopes, gravity sensors, etc.,
which capture and identify the periodical alternate stepping of both feet
during continuous walking, not disturbed by how the walker carries the
phone””"™, The counting accuracy of built-in program or third-party Apps
mainly depends on the user’s walking speed”, regardless of environmental
conditions. Besides, tests were conducted for Android smartphones and
iPhones to ensure that they would not mis-count the shaking of mobile
phones as walking. This research also did not take the rare possibility of
modifying walking step counts with Apps such as “mobile phone shaker” into

consideration.

3 Results and Analyses

3.1 Basic Information of Respondents

Finally, this research completed 500 questionnaires (212 online ones
and 388 on-site ones), 395 of which were valid after screening. They are
mainly iPhone users (95.5%) in Beijing, Guangzhou, and Wuhan; female
are slightly more (59.2%) than male; half were students (50.9%); most
were 18 ~ 25 years old (80.3%); more than half were undergraduates,
bachelors or with higher educational background (53.9%); most did
physical exercises once or twice per week (44.0%); 55.2% self-assessed as
sub-health, while 70.5% were with normal BMI (Body Mass Index). Table 3

shows the statistics of the respondents’ screen time and walking step counts.

3.2 Statistics of Screen Time and Walking Step Counts

According to the statistics, on average, one respondent walks for 6,705
steps per day in the surveyed week (6,827 steps per weekday and 6,370
at weekend). Based on the findings of I-Min Lee et al., people’s all-cause
mortality may continuously decrease as daily walking step counts increase,
reaching the lowest point at 7,500 steps per day and hardly decline anymore,

1 and

50 7,500 steps can be regarded as the optimum daily walking steps'
the respondents’ average daily walking step counts, in this research, especially

that on weekdays, are approximately optimum.
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Table 3: Statistics of screen time and walking step counts

¢S] Bafi; N THE =XE =IME REE
Data category Unit Mean Max. Min. SD
@Eiﬁlﬁ%ﬁ%lﬁ@ NG/ R 395 63 12.0 0 21
Average daily screen time h/d
@E{iﬁ]ﬂ;—?ﬁ( . /X 395 6,697.0 18,748.4 896.9 3,159.5
Average daily walking step counts Steps/d
SRS hi /R 2.719° 63 185 0.1 2.9
Daily walking step counts h/d
@Eﬁ%ﬁﬁﬁgﬂé} /X 2,719° 6,705 32,870 8 4,755.2
Daily screen time Steps/day
R (=) B /X 383 2.8 8.1 0.1 12
Social (e.g. WeChat) h/d
WIS 5% (M) B /X 100 0.8 3.6 0.0 0.7
Reading and reference (e.g. iBooks) h/d
M ( #ANotability ) INEF /R 80 - 67 o1 10
Efficiency (e.g. Notability) h/d
o ST 5
rEXGn AR | 2 (RERR) _ ;J/\jt/i 201 13 5.2 0.1 1.0 ;;_
B4 A Entertainment (e.g. Tencent Video) o BUREEH305 M E R AME— R ( F—
Screen time for N . FEAR ) BRNREREHE AN EMH LR
different categaries | X ( MEFRA) X 93 19 52 02 14 #, BTISEERRRARETD 2R~
of Aop® Game [e.g. Lions’ Glory) h/d HEKRMEAR, MBLBE2 7194500,
PP b. WAHKITEEEABERFS FEEAN
2 B4 th A oL 5 ial” RN ARBR A o
HE (NFEEL) NG /R 0 0.8 67 01 10 18" ThEE R A5 %
Education (e.g. XuetangX) h/d
NOTES
|2 B /K a. After listing the daily screen time and daily
R ( anAE ) h/d 59 0.7 3.0 0.1 0.7 walking step counts for each of the totally
Creation (e.g. Camera) 395 valid respondents in one week (from
Monday to Sunday), it was found that some
fERfEE (20Keep) NS 8 0.3 0.7 0.1 0.2 respondents omitted the data of one or
Health and bodybuilding (e.g. Keep) h/d several days due to operation errors, so
there were 2,719 pairs of valid data.
HAth ( 40Photo Booth ) AN VN 184 07 24 01 05 b. In this research, Apps were categorized
Others (e.g. Photo Booth) h/d : : : : according to the default categorization in the
“Screen Time” program of iOS.

GETAFRIREA —JH N B H P32 B (T 18] 2 6.3 /N, 249 15— K
SR 926.3%. Horb, AR H AR H PR R HT E) 6.4/, A
AR 5.6/

A 20198 I 1] v = MR R4 Bcd o ) PUgE TR BdE , BN H
S-S B MR IR DA 74 /INRT o 228 S e 8 P R TR] o BRI S B /N
Symfa]l CA AT FHL) , AT UR B2 U5 — R4 13.7/)
I ——H i R A I o] —— P 3 s R AR (R4) .

M TTOLT , AR ] A5 B2 B R, A B AP R 2
B 0.3745 s KRBT — NS 4km/h™ (AT DL 22
SRR . PER . R R AR R AR .t TANIRE RS2 U5
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The respondents’ average daily screen time in one week is 6.3 hours (6.4 hours
on weekdays and 5.6 hours at weekend), taking about 26.3% of a day.

According to the data of China Sleep Quality Index Report in 2019"",
Chinese’s average daily sleep time is 7.4 hours. Regardless of the little time span
of users’ body movement during screen time (such as using smartphones while
walking), it can be discovered that the respondents had no active mobility for 13.7
hours on average per day (Table 4)—more than half a day.

Generally, a person’s stride length is mainly determined by his/her height:

The stride length of an adult is 0.37 times of his/her height"’”. A person’s average
walking speed is 5.4 km/h"*’, but often affected by age, gender, weight, and
health status, which could be ignored in this research since the majority of the

respondents were young with normal BMI and little gender disparity. Thus, this
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Table 4: Respondents’ non-active-physical-mobility hours per day in a week

TIFRERATE

Sleeping hours on weekdays

[EREERRATS

Sleeping hours at weekends

REEYIEE ERIEMRFERHS

Non-active-physical-movement hours

— AR

Average sleeping hours

—EATEEREERE

Average screen time

AiE) (/AT )

Time (hour) 7.0

8.3

7.4 6.3 13.7

i

THEBERNK. FERERNK. —EFYERNKEIRSRAESE B,

JVFRE TR EMBEIR

Non-active-mobility hours

7 A 2 () RE E AT )

Time spent in virtual world

IR 8 K A RLFS AR 8]

Time spent on physical mobility

SRR RIS ~ 258, ERONPHAERA, Btz rk, ZHA
FUBMILL T IEHEIL L, Hon] 2 R R A2, WOz J58- 13 B

F1.68m, FIHER0.62m, FIBATHE A5 4km/h, THEAEETT6
7054 FIrts i 6] 249 0.8 /N, BIVASHI 3T 32 Vi B H 3476 B2 1l (4 &

LRI AN L /I (&3 ) o

3.3 15 HpF A I ) B R &R

ARG SR REA R AT IES Ak 5, &I B E Al R )
AR IES S (F4) o Bif5, HHSPSS 24.009 4% 2 [l 574
S3HT2 71941 55 H AP B A T (B] R AR FE A B i e &, 2 SR nf&l S
fiR, R=0.005. i FRIEK/N, BIEBREG M 2, SOoa s aa %
P AR 22 RURAAAE S A O R o R, 3R s #r R 15
ﬂnpommwom TP EAATEM L B E LR, AR Z (A
O RA Rt — PR A

ﬁT%ﬁﬂE%%M%ﬂ% W98 2 1200T I 0 S s i A 7 i — 20 b
R, ALFRREET ] DB A B AR XSE, LA BB B R (R P AR
itk o ARHEAT AR , SUASERAIRAEE, BT LR IS bR 2 B
EMANEE, B eA A B H AL BOR AR H R e a) i) 7 R AT
RIRIIAEAE DR, BRI G 5 BIBR BTG HEAT S, RIAIR)S
B  EB RS (1El6) , PRk AR B BHE S (192 6104143
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NOTES
The sleeping hours on weekdays/at weekends, and the average sleeping hours are sourced from Ref. [31].

3. BH®HAEVETESEUTENE 3.

Daily time spent in physical world and virtual world

K (B NAT) (unit: hour)
4. BHREFEEREMSHIESQ - QE 4. Normal Q-Q plots of daily screen time and walking step
5. EFERREFERNEMNSHRBE counts

RRIESE 5.
6. HURMIERIEXILCE

Scatter plot based on raw data of daily screen time and
walking step counts
6. Data distributions before and after outlier elimination

research took the respondent’s average height as 1.68 m, average stride length as
0.62 m, and average walking speed as 5.4 km/h. The calculation reveals that the
respondents average daily time on active mobility in physical spaces was less than
one hour (about 0.8 h) (Fig. 3).

3.3 The Correlation between Daily Screen Time and Daily Walking Step Counts

First, a normal distribution test was conducted for sample data, revealing that
daily screen time and daily walking step counts were both in normal distribution
(Fig. 4); second, for the original 2,719 pairs of daily screen time—daily walking
step counts, linear regression was conducted in SPSS 24.0, the results of which is
shown in Figure 5: As r2 = 0.005 means poor goodness of fit of regression model,
it can be concluded that there is no significant linear correlation between the two
variables, but their correlation needs further exploration because the analysis also
showed that sig = 0.0002 < 0.001.

To obtain a better goodness of fit, the authors tried two processing methods—
natural logarithm transformation and eliminating the outliers—for the original
data of both variables, but the former was proved not effective enough. When
applying the latter, the outliers were firstly spotted by histograms and box charts
based on the original data for both variables, respectively, and eliminating them
indeed made the data samples more normally distributed (Fig. 6). After that 2,610
pairs of daily screen time and daily walking step counts were kept for further
analyses, the former as the independent variable and the latter as the dependent

variable.
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XF A HR R AT TR B, R I =k it AL B Then curvilinear regression was conducted on the processed data with different
f (R’=0.016) (£5) . BIAMEMETHR, FEFENY: models, among which the cubic curve model performed the highest goodness of fit
(R* = 0.016) (Table 5). The corresponding fitting curve is shown in Figure 7, the
S=4.13c7-125.24t" + 942.95t + 4600.7, regression equitation of which is:
Aoh, SEHBE, Ot H BRI, SRR S=4.13¢-125.24t" + 942.95¢ + 4600.7,

where S represents daily walking step counts, t represents daily screen time

measured by hour.
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Table 5: Comparison of curve regression models

e @R E R R?
Type of curve regression
—X Linear 0.050 0.003
R Quadratic 0.119 0.014
=K Cubic 0.125 0.016
S 0.042 0.002
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Regression model diagram of daily screen time and walking step counts
8. Average daily screen time per capita for different App categories (unit: hour)

In Figure 7, when t ranges from 0 to 4.99, walking step counts are positively
correlated with screen time. This may be because during discontinuous body
movements, such as commuting, moving around at home, and climbing stairs,
people are more likely to use mobile phones.

When t ranges from 4.99 to 15.25, walking step counts are negatively
correlated with screen time. The possible reason is that when people use mobile
phones more than 5 hours each day, they tend to stay sedentary"” instead of
moving actively, which makes walking step counts decrease. Therefore, within

certain time range, more screen time may lead to attention shifting from the

physical world to the virtual world, reducing the active mobility in physical space.

When t ranges from 15.25 to 24, walking step counts are positively correlated
with screen time. The respondents’ daily screen time exceeding 15.25 hours was
reported more on Friday (66.7%) and only by a few students. Via follow-up calls,

it is found that these students would take long trip by public transportation home
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Table 6: Correlation analysis results of average daily screen time
for different application categories and average daily walking step counts

BRTFESH
RIFRER Average daily step counts
App category PearsontBXZR# si N
Pearson correlations 8-

ﬁi 0.136** 0.008 383
Social
Py
Wik55% -0.218* 0.029 100
Reading and reference
MR
”L(T‘_ -0.069 0.541 80
Efficiency
R% _ -0.170* 0.016 201
Entertainment
3 -0.224* 0.032 93
Game

=3
A8 0.132 0.404 42
Education

Iiz
e ) -0.048 0.720 59
Creation
AR o -0.196 0.642 8
Health and bodybuilding
it -0.114 0.123 184
Others

iE NOTES

MRRE «=0.01KF LR E;
*RNTE «=0.05KF LR,

** means a significance at o= 0.01 level;
* means a significance o= 0.05 level.
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or to recreational destinations on Friday after school, during which they would

use mobile phone continuously.

3.4 The Correlation between Average Daily Walking Step Counts and Screen
Time on Different Apps

In this research, the respondents reported 8 categories of Apps they used
every day, such as social, entertainment, game, and reading and reference. The
respondents’ average daily screen time on social Apps is 2.82 hours, remarkably
more than that of the other categories, indicating that, in general, people spent
the most screen time on social behaviors; the second most screen time was spent
on game and entertainment Apps, and the least on health and bodybuilding
Apps (Fig. 8).

For the average daily screen time for each category, Pearson analysis was
done with SPSS 24.0 to examine their correlations with average daily walking
step counts, and the results are shown in Table 6: Significant correlation was
found on social, reading and reference, entertainment, and game Apps; the data
sample for health and bodybuilding Apps was too small to suggest scientific
correlations.

According to linear-regression analyses on the correlations between average
daily walking steps and average daily screen time on social, reading and
reference, entertainment, and game Apps, respectively, it was discovered that
the time spent on social Apps positively correlates with walking step counts,
which means that as average daily walking step counts increase, more time
would be spent on dealing with virtual social contacts. The average daily screen
time on reading and reference, entertainment, and game Apps negatively
correlated with average daily walking step counts (Fig. 9), because usually
such Apps are used continuously, requiring a longer period of time and more
concentrated attention; but using these Apps (especially entertainment and
game Apps) while walking will remarkably disperse people’s attention to
physical environment, and may lead to serious safety risks, so people prefer
to use these Apps when they are not moving. Although entertainment Apps
offer new recreational experience without spatial or temporal limitations, the

usage of such Apps would increase people’s ignorance to the physical world.

3.5 The Effects of Individual Socio-Demographics and Health Status

This research conducted regression analyses to examine the correlations
between respondents’ individual socio-demographics and health status
with their average daily screen time and average daily walking step counts,
respectively (Table 7). Average daily screen time significantly negatively
correlated with education background and personal income, and significantly
positively correlated with age, indicating that people with higher education level,
higher income, and younger age tend to spend less time on smartphones every
day. Average daily walking step counts are significantly negatively correlated

with education background, and significantly positively correlated with weekly
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Table 7: Regression results of individual information and screen time/step counts (N = 395)
BHEFYEREERE BHFILH
THE Average daily screen time Average daily step counts
Variables
B Sig. B Sig.
Fi 0.043 0.090* 0.075 0.004**
Age
MEEARER
N~ /N
Individual socio- REES®/ PARBN -0.062 0.009** 0.030 0.202
demographics Monthly expense/monthly income
j{ﬁig -0.204 0.000** -0.086 0.000**
Education background
BMI 0.027 0.184 0.016 0.428
- ZIEFIR
MERREES SREINR 0.008 0.713 0.063 0.004**
Health status Weekly exercise frequency
RIS HRERSR 0.028 0.201 0.012 0.578
Self-assessed health status
R? 0.047 0.013
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9. Scatter plots of average daily
walking step counts and average
daily screen time for 4 App
categories
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** means a significance ata = 0.01 level;
* means a significance at« = 0.05 level.
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10. Summary and reflection about human-technology relationship in this research

AR A3 N S 0 TEAEOG, UMD . RS AR . AF4E exercise frequency and age, indicating that people with higher education level,
ANIREACEE H AR SRR AT A ] i fewer weekly exercise frequency, and younger age tend to spend less time on
walking every day.
4 g 5itig
4 Conclusions and Discussions
AR SCLATFHLGE R FH A AT 1E] A SE PR SR N — BEAR G R A
A (E10) o A SERTS LI, 7E—E M RTLREIN, HEAREEH R Focusing on the correlation between screen time and walking step counts,
FEAT I H) 5 A H AP B LA DG, RILE R FHLX A, R this paper explored the relationship between human and technology from a new
AT RE S FRARAATXS TR B (R (Y 5CTE o AR XS PR R IR R MERESE perspective (Fig. 10). By empirical research, it is found that in a certain time
AT R I B AR B A R R R I =M E &R . 1 span, people’s daily screen time negatively correlated with daily walking step
BERER, Y5 H R TE4.99 ~ 1525/ ML B, Wi s counts, suggesting that via mobile phones the virtual world may distract people’s
BAASG; FEARIEZ T, A1 7190 Z Ui BRI R H 5# #:ffFHI ] attention from physical environment. This exploratory research concludes that
FEMLTE TR N, o5 S BR AR i (5 FE A B 1965.8% , DEITIZZEIE A —&  the correlation between daily walking step counts and daily screen time can be
F1Ry 3838 T S roughly presented as a cubic curve, which provides some enlightening results:
P85 HOBE R T RIS R1 0 20 B B, #E38280 HT 7 L e, 7TAK when daily screen time ranges from 4.99 to 15.25 hours, the both are negatively
A FALAE O R IR M AT RE AU P i —Fl “NIFE” , HAEAMZERIE  correlated; given that this time span covered most respondents (65.8% of all
respondents after eliminating outliers), this finding can offer a universal reference.
In addition, using social Apps spends the most daily screen time, showing

that dealing with social contacts is a new “must do” for smartphone users, and

SVt /162 LANDSCAPE ARCHITECTURE FRONTIERS / PAPERS 079

= © i, B

o



AE ST 22 ) FH DA I TR S50 IR ] 5 58 53 RN X SR 0 FH T X6 fe s (1]
N DSS U S CIDER A N €A = R S N o S A O 2 S
S R FH B TR 2D, ) R DR Sy fi B 287 SRy AN LR BT Ay fff T e
K, AR . 7 MARHE R R 7, BEREN S5
St FH T AR H AP EON B B ORDC, RUITA RS AN H
BATRD, HHF LRI R

EC T T < o < 1 S T -7 N A Rl Sl N 0
7 PR RVEAE " A U AL S A IS, e Il R
(COVID-19) Z Ry “EAEME" Hhnsesr i 7 AN e T
WMo MEHBEREAUEG B R A, SRR TR AR, FES T
T R S X B AT E A B R Z 2 . ASCH XX — IR IR
RYEWESE, UESE T T AR 5254708 sl R AE A A B2, R {2
FHEARNRBVE GEF LU 200 LA AT R AR AR T 8y, Rl X T
FTCR LA, SR BRI, . AR B F AL
PHATHEZ 0z 8h, LAMAERE S AR

DAELIE P Pl A A Tl BB AL R m s . AR RGOl 32 BERRAE Y
SR VU U Tl A AN AT JEU 2 T A A S A AL S 2 1) A 50 S
BRI AT A O 2] e S 2 Gk U . R RE LS RS B i &
ANFAUSUZIEE TH, 1 C 2 mh P & R BT AE 16 2 23
W, HE A S TAEN G m i —— MBS | AR AR B R
550G B —— R T T . AMTUATFAUREEA , 38 KA it
U532 —RIEFIE] (6.3/NEF ) 8 BRI R b B Rt o B T Rk
R R, XA SO SR RIRI K

AT, TR RIS S B TR AN PR S g R T b R
EAURTA, ERT w8 5 AR ZEMERIE . TEIRIIX L
A R A, — 7 TR AR B I A AR H R & Bl S sr S
MR TR, 55— D7 T TR AR B KA 5 T3 - H e b 1) o 0L
Fep BTGt i U AR R B AR, AR T ORI 5. AR
R - RN — R BE, AMFIZEET “ER” xR, A
W TEHSHEAR SR, XAME SRR BRI A i T
Joi 5 AR 18]y AT R AR FR Y

AW AL LU AT A o i
3956y, 1 HH b rp 24 ABCR B,

1) ARWRMWEFE A AR AN
Tk SR — AR I JZ= T

080

such Apps can be used in “fragmentary time” such as during walking; using
entertainment and game Apps spends less screen time as using them requires
longer and continuous time span; using health and bodybuilding Apps spends the
least screen time perhaps because doing physical exercise requires even longer
time span and specific venues. Education background is significantly negatively
correlated with daily screen time and daily walking step counts, which means
better educated people spend less time on both walking and using mobile phones
every day.

Nowadays, social phenomena such as “checking screen time can be as
scary as checking a medical examination report” and “fear for low battery” are
widely seen, and the “in-home life” under the current COVID-19 pandemic has
manifested people’s dependence on smartphones, which may cause sedentariness
and lack in physical activities, and watching screen while walking would increase
safety hazards. Through empirical research on such phenomena, this paper has
primarily proved the mutual impacts between screen usage and walking, which
will help the public recognize how smartphones can affect physical activities
such as walking, and encourage them to take regular breaks, reduce screen
usage, and increase exercise for especially those who use smartphone in a high
frequency.

Not only does The Fourth Industrial Revolution, marked by Internet
industrialization and industrial intellectualization through technology
integration, changes people’s mindset from the mechanical to the Big Data-
based, but also fosters them with a new cognitive style that combines virtuality
and reality. Mobile devices such as smartphones have become an important
medium for the fast-advancing digital lifestyle rather than just a means of
communication, fully and increasingly supporting people’s daily life and work
such as virtual social contacts, streaming media entertainment, and e-commerce
behaviors. Via smartphones, people spend more than a quarter of a day (6.3
hours) in the virtual world every day. Along with the “Digital Twin” of cities
developing, people’s time spent on the virtual world may continue to grow
significantly.

At present, the blend of virtual and real behaviors in the real world
inevitably leads to the battle of discourse power between online and offline
communities, resulting in the complex interweaving of “disembodiment”
and “embodiment.” These phenomena, on the one hand, reflect the technical
rationality and irresistible trend of mobile device iteration, and on the other
hand, warn the public of addiction to the virtual world constructed by devices.
However, both the virtual and the reality approaches can help learn the world
better and more. Based on Don Thde’s theory on human-technology relationship,
human and smartphone is in an “alterity relation,” i.e. humans directly interact
with technology by a tool—smartphone, and the interaction plays a role in
understanding, perceiving, and better living in physical and virtual spaces.

This research needs to be improved in the following aspects: 1) The valid

samples of this research were only 395, and the sample size of middle-aged and
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