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Abstract

Purpose : We conducted a study to propose comparing subjective sleeping states data that was collected through scientifically
measuring by using smartwatch and surveys for seafarers. In addition, we conducted a study to provide sleep though analysis of
the environmental factors that influence the sleep efficiency of seafarers.

Methods : For scientific measurement of seafarers’ sleeping states, we measured the sleep hours and sleep efficiency for at least
3 days by using the healthcare function of smartwatches which are wearable devices. As for subjective sleeping states, we collected
data on sleep hours and satisfaction rates on the quality of sleep through a survey. Lastly, as for the environmental factors that
affect the sleep efficiency which is measured by smartwatches such as physical environment, bedroom space, bedroom furniture,
bedding, a survey by self-evaluation method was conducted.

Results : There were significant differences in the scientific sleep hours measurement values for all seafarers and the average
sleep hours in the subjective survey. There were significant differences in the scientific sleep efficiency measurements of all the
seafarers and the sleep satisfaction of the subjective survey, and there was no correlation between the scientific sleep efficiency and
the subjective sleep satisfaction of all the seafarers. Among the environmental factors affecting the sleep efficiency of the seafarers,
humidity variable had the most influence, and vibration and illuminance variables were also shown to have a very significant effect.

Conclusion : We propose the measuring method that can analyze the quantitative and qualitative sleep states of the seafarers by
using small activity recorders. In addition, it is very important to control humidity, vibration, and illuminance among ship

environmental factors, and comfort, noise and bedroom size should also be reflected.

Key Words : seafarers, sleeping hours, sleep efficiency, quality of sleep, satisfaction of sleep

FRAIAR}F - AR, pt123@deu.ac.kr

A& ;20224 49 202 | 224 : 2022d 7€ 209 | ALY ;2022 8L 192

o
1%

g
M
i
12
4>
re
I
0x
=
4>
re
]
MHo
0x
=2
02
oa
jo
M
rir
rlot
oM
fo
ro
HI
1%
®
()]



1. 42

SRS A A Dol FAA R PaA
e AFASHE FA AR 9% @lE] Aol
FEH FAL Lol 2BVl e 2o 457
o] th(Shin, 2007). So] A o] ol x| x| EFHES
WS W Zlo] SrAfoln Sro] RESW W=
2 A4, B9k Fol F7H AAH L ALEAA of
oA HrkLee 5, 2011). 5, $H| P& A4
3%, 9%, W, 2o Sub BA4ol k7] wEo

i

Hit 2 A7 Sol=E FF= FA "rk(oo 5, 2012).
=R FAb] wEE 2T 539(2016 ~20208)7F 2

L2 WEARL AR F ESACE QIS AMYE
o] 19]o]al, WEAFIL AR} 10357 = 2F 70%(72278)
S W AR 3] WASALE o] qY FE
3 4ue HSHA TN AT F A o
£ ea A% Ashs wEALY ALY 919
2 o] AL BE AL YW 20| ek &
3], thret 49 B 2R ATk 21 ARAA] AL
19 THAZHS AR AR TR L2 2l
Sh WORE A4S ol WAAQl Sy ST}
LA S WA R A o mrt ofUet o=
o Zoo G2 AR AF U BA AFn AL
A58 4= Qth(Escriba 5, 1992).

=+ A| 3] A} 7] 7-(International Maritime Organization, IMO)
of tEH AU FAE BHI ¢ B, AAAIA
dF7| g Foll FAS 2] 9 F4 24, AAA, A4l
A 9 AAHA Ang o 27} 2A3tH(International
Maritime Organization, 2019). 2¢Jdle] A LA u}of o5}
FALFAES oF 73 %7t FALT 7IF F A
H EE T ol EHA &3 3 Ado] Stk st
th(Liitzheft & Kiviloog, 2003). FU&j& oz X9
400l wEo] MAT Sloptazt Q1% 2 BA 73
A AZHek Sokard 9 8S Z e ahAukKim 2014;
Sinanaj, 2020) S|FAFTE kel Aol 21H 9lo
dat A7l ofdE AWl ojgt 2pE A

oo 3 o g

Al W of] o]&3t= A A o]t} Seo and Kim(2005)-2
iAo =2 Aol AEH)

off Bet dEARe} ulAAAH O] =
AP RIS S S EATE YAfo|Ed

= 4
A% T ALA LPPAS ARSI 24ATE
A

Hl
=
O
oS
<t
o
o
T
=2
of»
0
ofy
[-'O
2ol
e e
o

% L
R ox
-+

&
u

H1

1o

[>

|m

£

[>

Gl

>
Mo

B

>

{z

>

P,L

o Mo

o
&

=
1o ox

o g rlr tu
2 5E
o %
ﬂ‘ rEl
v
e
)
S o
S
[\*)

S
X 4
o

2 4
= o
i il
o 2
R <1o)

fr
n

o Mo
e
_t:‘ o e

i

i
> mE
Y

>
[» rie
B{}

fm X

% Aol

oo~
i
M
Rl
o>
2
i
&
&
U
il
ol jg
>
—\_‘—' _l]j
o |»
fle I
-
=
w1
o
4
2

J
J

O
oX.
tlo
o
_1 a
ol

o rlo
1o
N
r
12
1o
)
ju |
=
s

of
o of
N

I e g E

X
0
RS
i
£
g flo
ot
)
N
N
pac)
o
g
il
B
o
o,
—= obl §
N,

&
=2
4
2
2y
4
M
o |o
fo U
A
e
oy S
- fr
o
ok °
it
o
T o)
4 &
o

0,
.
i)

IR AR DR
E

ofi
—_

|
2 AAEE by Qursel Bohy
A7 FRBA B QAT ATAE
Holdets & o Aoa BrE 9 FEAA
oLf choFRt TRSHE MEXSH FIHEE AU
(Krahn <5, 1997, Kushida -5, 2001; Tsuchiyama -5,
Argyropoulos 5, 2003). ¥ 2 5]
A, ST VT 2.5 o] 88 W, 47 T

w o pm ol
o
2o

!

A
A e Es 5

4
re
o
(e
oY,
S~
>
rir
i
S~
o
ret
o}
2
>
N
N,
o
552
©
S~
>
oo
p'L
rir
3]

186 Journal of The Korean Society of Integrative Medicine | Vol.10 No.3



sl

g

L LEn

5t

2 HokA A

ol

A

T
N

822 9

shul 7 Apu]go] gl 42

°

I}

floF sfu=2 =4

9

]

=
il

[e)

of W

o
O

N

o

mj
—_—

hu!
N

—

el
[N

HH3fof

9l thJeong, 2010). o]} up

~~,

A
o

(first-night effect) +~H 35

SRR

A = S

Rs

73

i

—~
o

il

o}

A
S

Thartifact) 7} BoW AT} &

ar

[e)

|

o
fs

<{F
ia

U
o

&

f——
g

ol
T
i

j—

o
)
J)
N
el
;OO
,mvo

O

1999).

=1
O >

) TH(Anderer

ofg& TRl

gl Al

Ly

oA HAZE

]

A
=

&3}

Sl AL 43 gl

Te A A
[¢]

Ak ]
= 2003). E3},

]

e
=

}ch(Littner

o] JUARE AlAIL}f AR

wifsh Aol Hla) AojH 0.2
hsstaR S

w9 A

5

el
Gl

)
—_

w
N

il
or
4
Fops
<
ol
T
I

o

4r
ol

B

w

=

=

Aol= AR DA (field experimental design)

ArfZ o]f&5il Qth(Ancoli-Israel 5,

=

off Alw7kA ol &}

Qo]

=
s
Bl

2003).

ol

ﬁo
B

)

5}
=

ey

°

(descriptive survey study)= 41 A

1995). T
(circadian
2003). 4l

==

7125

=

Fch(Sadeh
}c}H(Chesson 5,

°

o =

0t} Abgo] WA AT 9

i

ol A

=

=

Z
S|

bl A 2 f

°©

=

Aol 7Hs

Ly

.

ot

715

=
=

»

a5

Ay

n2ACEY, 159,

a A

ol Al AF

A

-
R

5]

°

3 ARAl

Foll o3

[e]

J(simple random
xo)

s}

ol &

EE

9|

o

=

[e)

P71 Aol A5 A A A =

sampling)
[e)

Al

A=

=1

=

1995). metA o]
AAA

=1
O >

t}

i et ol A
],

1992 ; Sadeh
[e)

3

[

L=
O >
A8

=

=

277

15

9
il

€2 & UH(Cole

&




1A, A

A

dol 3

&

I

‘]

A
L

HAIZH

v
=

2

L

.

st

=)

o]

2|X| ®103 3

&t
54

AL, A R4 Fof

fistES e

C

.
o

)
. —

el
—

0032 BHstEs stelch

5

N

H12(004]

of H]

ald
)

]

e 213417

AHg

5}
=

14 4172)

= E g
= & ©°

(wrist actigraph)

131 tH(Chesson

[e)
sutEgAE

Ho
H=
92l
=] e}

a

k3
M
g

= = 32 7](sleep tracker) 7|

st

O

8
s
of HAE o] 3Utt. o] AFoM= Aol

A
S|

Al

L

2003). Foff ARR]oA o3
Al

CRdd S

=
o>

5}
=

=
T

off =

<o

cJrto] 2

=
=

=
Q)

Samsung

Frontier & Classic,

20l E 2] 2](GearS3,
Electronics, Korea)?] Ao 7|

o]

et

ol
~a
ol
A

5}
=

A7

it

<

291e Pyo(2010)2]

bick. o] ApeAE Al

9

3 %A oI RE ue TS

A7HA] 54 2l AE A= (Likert scales)® 271 717] Y

5t

e

1t

&

2

o

A

=

=

A

F

E

oA ZubEglH el A

i

&

e

A
ek EA), &nt

#iet.
3l

A,

&

= =
=
N
/Htg

=

At

5]

°

a} gt

s Al

[e)

=

o

= o
of
o ul$4 &

L MEE

A%
H}

A W EE(%)=

A1Zh)

[¢)

B!
)
)

T

o

ol

upg el apebd A

}3L Table 1

3|

o] 37 £%F= Al

gl

q_

et

1l
(s

fogl

Th:
e

2 A9 A

Sk

F

a4 ok

AR L 9

o

Cronbach ¢ =9352 2 uf|

1%l tH(Pyo, 2010).

Ly
.

SERE

E

o

N
)

o

J_,NO

9

EEkal

bk mg, svbeg

°©

=2 A%

o

188 Journal of The Korean Society of Integrative Medicine | Vol.10 No.3




Table 1, Sleep satisfaction of Bedroom design environment

Question item

Sleep satisfaction

Physical environment
Indoor temperature
Indoor humidity
Indoor comfort
Indoor air

Indoor illuminance
(brightness)

Indoor noise o
Very dissatisfied

Ind ibrati
ndoor vibration 1 )

Bedroom space

Bedroom location
and orientation

Bedroom size

Bedroom furniture

Furniture type and
arrangement

Bed mattress

Dissatisfied

Neutral Satisfied Very Satisfied
3 4 5

4 ARBA

SPSS  26.
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Table 2. General characters of subjects (n=71)
Gender frequency (%) Mean+SD

D i Male Female Total Age (years) Height (cm) Weight (kg) CE;E::ﬂ((;;(;ISI)
Passenger ship 14 (70.0) 6 (30.0) 20 (100.0)  36.60+11.90 168.80+6.86 67.45+12.49 7.94+10.06
Bulk carrier 22 (100.0) 0 (0.0) 22 (100.0) 46.81+15.69 172.30+5.05 71.55+10.47 20.59+15.92
Cement carrier 21 (100.0) 0 (0.0) 21 (100.0) 43.90+18.65 171.95+6.59 71.05+8.46 15.85+14.13
Pure car carrier 8 (100.0) 0 (0.0) 21 (100.0) 38.25+11.37 172.87+8.42 88.00+42.04 10.57+£9.71
Total 65 (91.5) 6 (8.5) 71 (100.0) 42.11£15.58 171.24+6.55 72.13£17.81 14.73£14.10

SD: Standard Deviation

2. AUQ] BHA SHAZY FHA SUAZE o] HE  HOF o7k Ygith. EL HA AU 2 FWAZE

(SOTEL68AIZHT A AEA oA ApAlo] FEstet

Auf ol 42 BE/E/E 243 BokH pE 3 AZSE 1Y SEAHI2ELIE Fo)3 Fols}

AT ARAR AR FEA SEAze BEgel  gglth A FRUE Awud e 24 $uAR

Aol Table 33} Ptk HMA AU FHSWAZ 3 W 19 FRAZL EH SuAz SR 1Y S

(507165472 FoA AEANA A8t S471ZE F WAL BE AEALWAES AT Akl A4, W=
otoll HRHOR W& At 19 FRANCIHLINS 4, AMESUA A §ol7 2fol7} Leh

Table 3, Comparison of difference between the scientific sleeping hours and subjective sleeping hours in

seafarers working in different types of ships (n=71)
Sleeping hours Average sleeping hours (hour) Sufficient sleep per day (hours)
Ship type(n) (hours)
Mean+SD Mean+SD t p Mean+SD t p
Passenger ship (20) 3.63£1.87 7.05+1.06 -7.715 .000** 7.11£1.13 -6.686 .000**
Bulk carrier (21) 5.70+1.07 7.02+1.30 -3.901 .001** 7.36+1.18 -5.596 .000%**
Cement carrier (22) 5.09+£1.04 8.26+2.32 -6.193 .000** 7.44+1.08 -5.369 .000**
Pure car carrier (8) 6.55+1.55 6.50+.92 .089 931 7.00£1.22 -.637 544
Total (71) 5.03+1.69 7.31£1.65 -8.261 .000%* 7.27+1.13 -8.617 .000%**

SD; Standard deviation, *p<.05, **p<.01

3. ALY Hehd sHEEAN FHE SERFE Fo]  Apo|of Ay BlilE Table 49F At 2 g1t Froet
oF /g vim S o2 o dof Hiet wsx dEx9] A
H=E #4353 A7) Cronbach ¢ =.6650.2 Al=gt vhgh

Aep S5l e 5715712 SAT A9 2 sHxetn & 5 Qo
BEAT AEAR AT FHA S Fdghol A Aol weta] eHaeyd 57474(84.2449.64) 3
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Table 4, Comparison of difference and correlation analysis between the scientific sleep efficiency and

subjective sleep satisfaction s in seafarers working in different types of ships (n=71)
Sleep efficiency Difference of sleep satisfaction Correlation of sleep satisfaction
Ship type () MeS]nA)i)SD Mean=SD t P tilzmee 451D (c:g;rf;l;t;rtl P

Passenger ship (20) 79.92+13.69 67.00+10.53 3.387 .003* 67.00£10.53 .025 917
Bulk carrier (21) 86.98+3.23 57.81+10.00 13.427 .000* 57.81£10.00 .106 .639
Cement carrier (22) 83.36+9.65 60.38+18.01 4.775 .000* 60.38+18.01 -.196 393
Pure car carrier (8) 89.82+2.81 62.50+13.51 4.777 .000* 62.50+13.51 436 280
Total (71) 84.24+9.64 61.69+13.58 10.8333 .000* 61.69+13.58 -115 338

SD; Standard deviation, *p<.05, **p<.01

4. AR FRELA GRS FE B8 BA B2k bR B BAacle] gE BEIH BaEns
Table 59+ 2tk o] B AEA BF L ehgstm, BelH
MUY STl JFL FL B B4, AN AHEE SE HHZ, 37, 25, 48, A5, AT

Table 5. Multiple regression analysis of among the environmental factors affecting the sleep efficiency of

the seafarers

Regression coefficient

Variable Unstandar.idized Standar(.iized Standard error " »
coefficient coefficient

(Constant) 96.893 7.320 13.236 .000
Temperature .654 .061 .866 155 451
Humidity -3.732 -.329 950 -3.927 .000**

Comfort 2.282 215 926 2.464 .015*

Air 226 .020 987 229 .820
illuminance (brightness) -1.569 -.209 575 -2.727 .007**
Noise -1.901 -.201 .804 -2.364 .020*
Vibration -2.601 =257 903 -2.879 .005%*

Bedroom location and orientation -.833 -.047 1.487 -.560 .576
Bedroom size -3.356 -.229 1.546 -2.170 .032%*
Furniture type and arrangement -.810 -.050 1.489 -.544 .587
Bed mattress 77 .063 1.268 .613 541
F (p)=7.412 (.00) R2=.624 Adjusted R2=.617
dependent variable; sleep, *p<.05, **p<.01
Melo| msty o oY LHEF SHSEN| FES FE BH20 24 191
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