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Objectives: Bedtime procrastination is defined as going to bed later than intended, without having exter-
nal reasons for doing so. According to previous studies, bedtime procrastination is strongly associated to
usage of smart devices before bedtime. However, there is a lack of in-depth research about the function of
smartphone usage before bedtime, and which applications are used frequently in association with bedtime
procrastination. Therefore, the current study, preliminary research, investigates the usage patterns of smart-
phone applications of individuals with high levels of bedtime procrastination. Methods: Participants con-
sisted of 20 adults (female=80%, age=20.9£2.05 years) who scored higher than 33 on the Bedtime Procras-
tination Scale. All participants completed a 7-day sleep diary, Insomnia Severity Index, and the Center for
g:\czi‘e,:ld %‘ﬁﬁ;zg%o Epidemiological Studies Depression Scale. On the sleep diary, participants were asked to track the specific
Accepted Agril 22: 2020 type of smartphone application they used and time they engaged in the specific application prior to bed-

time. Results: Among the different main categories, bedtime procrastinators spent significantly more time
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Sungshin Women's University, cating through cellphone messenger service were significant. Conclusions: The results of this study provide
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The results suggest that the main functions of using their cell phone prior to bedtime are for entertainment
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Smartphone Application Usage Patterns of BP
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Table 1. Demographics of participants

n (%) Mean (SD)

Sex

Female 16 (80.0)

Male 4(20.0)
Age, years 20.9 (£2.05)
Education

Undergraduate 17 (85.0)

Bachelor’s degree 1(5.0)

Master’s or higher 2(10.0)
Marital status

Single 20 (100)
Job

Employment 2(10.0)

Non-employment 18 (90.0

SD: standard deviation
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Table 2. Smartphone usage for 3 hours before bedtime (main cat-
egory of smartphone application)

Main category Mean (SD)* Max Min
Communication 38.80 (31.04) 108.33 0.00
Leisure 34.81 (29.80) 142.86 0.71
Web surfing 11.28 (25.56) 85.57 0.00
Telephone call 6.42 (12.65) 43.08 0.00
Online transaction 1.00 (4.47) 20.00 0.00
Life management 0.25 (0.84) 3.57 0.00
Information retrieval 0.19 (0.61) 2.50 0.00

and utilization
Finance 0.00 (0.00) 0.00 0.00
Other 0.36 (1.60) 7.14 0.00
Total usage’ 92.75 (30.24) 145.71 32.14

*units per minute; for a day, fsmartphone total usage for 3 hours
before bedtime. SD: standard deviation
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Figure 1. Smartphone usage for 3 hours before bedtime (main category).

Table 3. Smartphone usage for 3 hours before bedtime (sub-category)

Main category Sub-category Mean (SD)* Max Min

Communication E-mail 0.00 (0.00) 0.00 0.00

Messenger 18.25 (23.53) 90.71 0.00

SNS 20.55 (26.97) 108.33 0.00

Leisure Game 4.21 (6.90) 21.25 0.00

Adult contents 0.00 (0.00) 0.00 0.00

Movie/television/video 27.84 (33.23) 142.86 0.00

Music 0.43 (1.26) 5.00 0.00

E-book/webtoon 2.33(4.04) 12.50 0.00

Sports betting 0.00 (0.00) 0.00 0.00

Web surfing? Web surfing 11.28 (25.56) 85.57 0.00

Telephone call Telephone call 6.42 (12.65) 43.08 0.00

Online transaction® Online transaction 1.00 (4.47) 20.00 0.00

Life management Life management 0.25(0.84) 3.57 0.00

Information retrieval and utilization =~ News 0.13 (0.56) 2.50 0.00

Study/business 0.00 (0.00) 0.00 0.00

Education/learning 0.00 (0.00) 0.00 0.00

Product/service$ 0.00 (0.00) 0.00 0.00

Transport/location 0.06 (0.28) 1.25 0.00

Finance Finance 0.00 (0.00) 0.00 0.00

Other Other 0.36 (1.60) 7.14 0.00

*units per minute; for a day, fvisiting various sites on the Internet without specific purpose, *selling or purchasing goods/services (ex, res-
ervation, second-hand transaction, etc.), Ssearch for product/service information. SD: standard deviation, SNS: social network service

https://www.e-jsm.org D3



Smartphone Application Usage Patterns of BP
off A5k

2AutEE o] FEA o)A AHET AR, $HAR 71
FHEA

Jol A T Fol T

AFHEA ANE Table 59 A5} 24

O A
=

JAIE,
A

Table 4. Smartphone application usage for 3 hours before bed-
time (sub-sub category)

3, AR ofZelAlol A ALg A7k} B 4]
7h] A o] LER ol (r=0.449, p<0.05), A2
Bl LA IS et ol el
ERFThr=-0.470, p<0.05). T3t o7} %
XA} 3 A 28] SRS S1R 4 Slsich
(r=-0.468, p<0.05).

ANPEE ofZelAold FEF 4o F WS g
wol AMgaHs A0 Liehd 571A 9] ofZel#lo]d elo]
ALgAIZFT} S0 QAP Eobe] Bl e A orTh A

Sub-subcategory  Mean(SDY'  Max  Min  gxp w14 ofZejAlold ALGAIIT} B0E Al2E 2hl
Youtube 21.55 (33.32) 142.86 0.00 A A A o] LFER 0 19 (1=0 570, <0, 01), A3k u| A /=
Kakaotalk 18.25 (23.53 90.71 0.00 =
A E . ; QA o E A0l A ALGAIZHE 98 7o) ARATo] Lt

elephone cal 6.42 (12.65 43.08 0.00 =
Wbt o orn  sssy  ogp | TE=0482 p<005). olo] £jo] 1skEst oj el ol

€b browser 01(19.14) : : 7} Asl/elEu) [/ SR Al o] ZalA o)A AHEAI7E 7kl
Facebook 5.87 (13.36) 51.43 0.00 = 24/\]1,}- ] L]—E}‘J'E}( ~0.449, 005). 7__]-4_ Tabl 601]

o - < r
Online community 542(2422) 10833 0.00 . = P abie
AIAlT
Firefox 421 (18.85) 8429  0.00 IBre.
College community 4.03 (7.40) 25.00  0.00
Watch soccer matches 3.25(10.04) 35.00 0.00 a g
Game 2.81(6.09) 21.25 0.00
*units per minute; for a day. SD: standard deviation 2 A9 B2 oY IR A s UE= A
Table 5. Correlation between main category of smartphone application and clinical and sleep indices
ISI CES-D TST WASO SOL SE SQ

Information retrieval and utilization -0.141 -0.171 -0.224 -0.183 0.241 -0.309 0.167
Leisure -0.245 0.341 -0.468* -0.401 0.262 -0.277 -0.233
Communication 0.449* 0.023 0.154 0.343 0.033 -0.105 -0.293
Online transaction 0.180 0.201 -0.378 -0.378 0.338 -0.139 -0.379
Life management -0.470%* 0.001 0.155 0.069 -0.225 -0.169 0.216
Telephone call 0.168 0.020 -0.067 0.331 -0.123 -0.290 -0.097
Web surfing? -0.145 -0.034 0.308 0.135 -0.004 0.130 0.112
Other -0.321 -0.181 -0.229 -0.040 -0.100 -0.298 -0.220

*p<0.05, Tvisiting various sites on the Internet without specific purpose. ISI: Insomnia Severity Index, CES-D: Center for Epidemiologic
Studies-Depression Scale, TST: total sleep time, WASO: wake after sleep onset, SOL: sleep onset latency, SE: sleep efficiency, SQ: sleep

quality

Table 6. Correlation between top 5 sub-category of smartphone application and clinical indices

1 2 3 4 5 6
ISI
CES-D 0.404
Movie/television/video -0.143 0.482*
Messenger 0.570** 0.165 -0.122
SNS 0.195 -0.339 -0.310 -0.124
Telephone call 0.168 0.020 -0.449* 0.439 -0.194
Web surfing? -0.145 -0.034 0.037 -0.181 -0.312 -0.235

*p<0.05, **p<0.01, Tvisiting various sites on the Internet without specific purpose. ISI: Insomnia Severity Index, CES-D: Center for Epide-

miologic Studies-Depression Scale, SNS: social network service
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