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Relationship between smartphone addiction and physical activity in Chinese
international students in Korea
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(Received: January 21, 2015; revised manuscript received: July 9, 2015; accepted: July 11, 2015)

Backgrownd and Aims: Excessive usage of smartphones may induce social“problemsisuch as depression and im-
pairment of social and emotional functioning. Moreover, its usage can impede physical activity, but the relationship
between smartphone addiction and physical activity is obscure. Therefore, we examined the relationship and the

impact of excessive smartphone use on physical activity. Merhods: This study collected data through the structured
questionnaire consisting of general characteristics, the number and hours of smartphone usage, and the Smartphone
Addiction Proneness Seale (SAPS) from 110 Chinese international students in Karea_ The body composition amd
physical setivity, such as the total daily number of steps and consumed calories, were measured. Reswles: In this
study, high-risk smartphone users showed less physical activity, such as the total number of steps taken and the
average consumed calories per day. Moreover, their body composition, such as muscle mass and fal mass, was
significantly different. Among these factors, the hours of smartphone use revealed the proportional relationship with
smartphone addiction (= 0.209, g = 0.026), while the average number of walking steps per day showed a signifi-
cant reverse proportional tendency in participants with smanphone addiction (p = -0.883, p < 0.001). Conclusions:
Participants with smartphone addiction were less likely o walk for each day. Namely, smartphone addiction may
negatively influence physical health by reducing the amount of physical activity, such as walking, resulting in an
increase of fat mass and a decrease of muscle mass associated with adverse health consequences.

Keywards: smartphone use, mobile phone addiction, daily walking, sedentary behaviors, physical health

INTRODUCTION

Many digital devices which have evolved from personal
desktops, such as notebook computers, tablets, and other
mabile devices, have become ubiguitous in today’s world.
Smartphones, in particular, have brought many changes to
our daily lives since they provide various functions includ-
ing a camera, multimedia player, phone, Internet browser,
navigation system, e-mail, gaming device, and social net-
working services (SNS) all in one portable device (Boulos,
Wheeler, Tavares & Jones, 2011; Kim, Lee, Lee, Nam &
Chung, 2014; Mok et al.
I B Y R B

can decrease real-life social interaction, lower academic
performance, and negatively affect relationships. Moreo-
ver, excessive smartphone use can give rise to adverse ef-
fects similar to those caused by problematic Internet use,
including comorbid psychiatric disorders and the impair-
ment of social and emotional functioning due to the port-
ability factor that allows for real-time and personalized
Internet services anywhere (Boulos et al., 2011; Ha et al.,
2006; Shapira et al., 2003). Excessive smartphone use can
also disrupt physical activity (Lepp, Barkley, Sanders, Re-
bold & Gates, 2013). Functions such as calling, sending and
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i+ For independent testing, we acquired all of the VOIs of
| the polyp candidates that were detected from the test dataset X
, (see the subsection of “CTC cases™) by the detection module |
vof our previously developed CADe system. There were 92

ter (69 mm: 61 TPs) and 6519 FP detections. To calculate
meaningful arca-under-the-curve (AUC) values for receiver
operating characteristic {ROC) analysis, we balanced the
number of TP and FP detections in the test dataset by data
augmentation ol the TP VOIs with 31 rotations. This yielded

DS RAESAT RRRRRNRELILM M A s Wl VAL 1Y US04
ROC analysis, where the confidence levels recorded by each
reader were analyzed by use of the pROC package (version
1.16.2) |28] in R (version 3.6.3) [29], The ROC curves were
generated by use of binomial fitting. The 95% confidence
inlervals were compuled by use ol boolslr: wilh 1000
replicates, The difference of the AUC value 50% (the
level of not being able to tell the difference between a real
polyp and a synthetic polyp) was tested by use of a bool-
strap test with 1000 replicates, where p < 0.05 indicated a
statistically significant difference.

Polyp classification study

We trained our previously developed 3D DenseNet CNN [30]
1o detect polyps with five data augmentation approaches:
bascline augmentation, nonlincar augmentation, 313 GAN
with baseline augmentation, 31} Glow with baseline aug-
menlation and 31 Glow wilth nonlinear augmentation. The
bascline augmentation included random flipping and/or 1-
3-limes zooming of the VOIs. The nonlinear augmentation
included the baseline augmentation plus 31 shilling, 313 rota-
tion and/or application of Gaussian noise to the CT values
of the VOIs. The GAN-based augmentation was based on
our previously developed 3D sell-attention GAN method lor
gencrating synthetic 30 polyp VOIs [15].

For the training of the 31 DenseNet, 200 VOIs of real
polyps and normal analomy were extracled lrom Lhe devel-
opment dataset as described in section “Extraction of VOIS™.
In the baseline and nonlinear augmentation approaches, the
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PURPOSE: Deep learning can be used for
improving the performance of computer-
aided detection (CADe) in various medical
imaging tasks. However, in computed
tomagraphic (CT) colonography, the
performance is limited by the relatively
small size and the variety of the available
training datasets. Qur purpose in this study
was to develop and evaluate a flow-based
generative model for performing 3D data
augmentation of colorectal polyps for
effective training of deep learning in CADe
for CT colonography.

METHODS: We developed a 3D-
convolutional neural network (30 CHNM)
based on a flow-based generative model
(3D Glow) for generating synthetic volumes
of interest (VOIs) that has characteristics
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