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With the commercialization of wearable devices, many a
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pplication services recording and managing lifelogs are

outcoming. Unlike other quantitative sleep variables in the collected sleep data, the 'subjective sleep evaluation
score'(Sleep Rank) has problems that being collected irregularly or scored unrelated to actual sleep conditions.
It's because the score is recorded manually and each user has different criteria for scoring. In order to see
whether the subjective sleep evaluation score in smartphone app service reflects the actual quality of sleep, the
relationship with the subjective sleep evaluation score was examined through a scatterplot using objective sleep

variables used to determine the quality of sleep at othe
through smartwatch. The result shows that there is no
evaluation score and sleep variables, which means the
actual quality of sleep.
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A F& FUE Ay A8 Aot FHEA A E A0t
ok tha ko] 7h QLA RE, Ohayon et al.(2 17)ﬂ Aol W=
4 & FHS WIS Y8 FH FFE FE FUES
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4+ B3 £He &
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DY F Y30 E ~AnESA A E R A& SA3)
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g3l o] B HE & Mt A E £
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g, FHoAAA doldE Huto] 2ol Au S &8
she 4 g 7o A& setals] AE YR £7
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Wao] gty 4 A H7h= Sleep Timing Questionnaire

(Monk et al., 2003), Epworth Sleepiness Scale(Johns et al., 1991),
PSQI(Buysse ef al.,, 1989) Zo] F& Moy FHYY] 5&
Foll ol Foizint. I F PSQIE < & I3k =Rl thate
FHA G, = 7177}?4 AY AL 713N, AA FRARE,
Aol tig A&, FH4 s A 3748 Sl tistod
A&, ol & 77}1] 5‘3 L2 FA HrE B H FHY
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= 3 Sg HY ds g
E_B‘PSH% o, o) Ao FHA Ao A sotat
THY7 = ST M FE3] B
OV% %A th(Backhaus et al., 2002; Sohn et al.,
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Table 1. Smartwatch Specification

Samsung Galaxy Watch Active2
Network Bluetooth, Wi-Fi

(O Tizen

Accelerometer, Barometer, Gyro Sensor, Light

Sensor Sensor, Optical Heart Rate Sensor, Electrical
Heart Sensor
Size 44.0 x 44.0 x 10.9 mm
(Width x Length x Depth)
Weight 42 ¢
Battery 340 (mAh, Typical),

Average usage time: 60hours
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3.2 dlole] AA Py AEEIAT B A7 TS Fe AoE ¢l H F
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A : ool 2t WEES} 224 FRAIYroke] DA HHE
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= - O 2= Y 2~ 2~ T =
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7+& o] $akof £ & &(Sleep Effmency, AAFANL 2 2 AFER APk dolHES st 1507 133 8
oA 7 N7HE AL <5 FUAY v E), e s FAFLIFY F FANL T, FHEE FYR T4 W
B &(Light sleep ratio), 24-& FHAIZ Bl &(Deep sleep ratio), T TEE= Tt 121 o] FSUEH F44
A FHAZE U E(REM stage ratio) & M4 E &8 7 £A 0] FHB7HA S 2] BA & A9 EAT
Table 2. Variables Description
Name of Variables Description
) Sleep End time - Sleep Start time
Total sleep time
(Measure: Hours)
Sleep Efficiency (Total sleep time - Awaken time during sleep) / Total sleep time
Light sleep ratio(N1 stage ratio) Light sleep time / Total sleep time
Deep sleep ratio(N3 stage ratio) Deep sleep time / Total sleep time
REM stage ratio REM sleep time / Total sleep time
Mean of total sleep time Mean of total sleep time of individual
Variability of total sleep time Standard Deviation of total sleep time of individual
) . The sleep score that the user manually evaluates the degree of sleep quality at the time. It
Subjective Sleep Evaluation Score . . .
is divided into six stages: 0 points, 2 points, 4 points, 6 points, 8 points, and 10 points
Table 3. Preprocessing Situation Description
Situation Description
Data preprocessed without certain situation (378%)
The score below 5 is judged as a low score and the score above 5 is judged as a high score
Only users who had a history of scoring in ratio of "low score: high score" between 6:4 and
4:6 are extracted and analyzed.(45%)
Assuming that, in the early use of the service, the subjective sleep score will be recorded more
faithfully because the user's interest about the service is high.
Only users with recoded sleep more than 10 times in two weeks after the service starts are extracted

Users who gave subjective sleep

score evenly

and analyzed.(178%)

Users who used app service

diligently
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Table 3. Preprocessing Situation Description (Continued)

Situation

Description

Users who had high coefficient
between total sleep time and
subjective sleep score

Only the users who had the correlation between sleep time and subjective sleep score is greater
than 0.6 are extracted and analyzed.(45%)

Comparison between weekday and
weekend

To find out whether there is a difference between weekday and weekend sleeping. When sleep
is recorded several times a day, such as a nap, the sum of all sleep on the corresponding date
was calculated, and the total sleep of the day was derived and used for analysis.(Data ratio, Weekend
. Weekday = 3,568 : 8,893)

Comparison according to proper
deep sleep ratio

In the case of general sleep, deep sleep accounts for 10-15% of the total sleep(Colten et al.,
2008). Analysis compared to users with a corresponding deep sleep ratio and those who do not.
(Data ratio, Proper case : those who do not = 1,378 : 11,280)

Comparison according to proper
REM sleep ratio

In the case of general sleep, REM sleep accounts for 20-25% of the total sleep(Colten et al.,
2008). Analysis compared to users with a corresponding REM sleep ratio and those who do not.
(Data ratio, Proper case : those who do not = 3,976: 8,682)

*: Number of users who included in the preprocessing situation
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Figure 1. Scatter plot of Relation between Sleep Variables and Subjective Sleep Rank
Scatter plot of Relation between Mean of Sleep Variables and Mean of Subjective Sleep Rank
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Figure 2. Scatter plot of Relation between Mean of Sleep Variables and Mean of Subjective Sleep Rank
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