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Effect of Ingested Caffeine on the Sleep Quality among Shift Workers
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Purpose: This study was conducted to identify the effects of caffeine intake by shift workers on sleep, considering
various variable related to the sleep health of shift workers. Methods: A descriptive survey study was conducted
with 128 employees who worked shifts. Respondents were surveyed on their of caffeine intake behavior, schedule
type, quality of sleep, health promotion behavior, and occupational stress. Differences in their quality of sleep were
assessed using the t-test and analysis of variance, while factors influencing the effect of caffeine intake on the quality
of sleep were analyzed using hierarchical logistic regression. Results: The average Pittsburgh Sleep Index, Korean
Version score of those surveyed was 7.3+3.25, indicating that their quality of sleep was low. On the other hand,
their aveage daily intake of caffeine was 1.6+0.99 cups (1 cup=150 mL) and 116.4£77.58 mg/dL of caffeine.
When the various variables that could have affected the quality of sleep were corrected, an increase in the amount
of caffeine consumed was found to lead to a decrease in the quality of sleep (p=.015). Conclusion: Caffeine intake
by shift workers has a significant bearing on their quality of sleep; therefore, such intake should be adjusted to

improve their sleep health.
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3} Qlth(National Health Insurance Service, 2019).

7 EAR aFE sk 2EAY Al SE A
Zh7h A 2 M7 gl wet -2 32719 Aofio] &3]
2 WA, LA v Eo el Ha) e
o] B ¥on, u 5ot SE52 o @Wol FAdth(Maetal,
2018). =AY A Ao R NI Y, A7 AEY
2, 4732239 50l 921 (Jeong & Gu, 2018; Shin & Kim,
2014), 0|59 o= AT AR, o, A% T
W, A, BAlF 5 AAEE B YR EE wol,
£ S50 22 e A A R Bl at) AL o
2uj) o]AF F7}A171tH(Kecklund & Axelsson, 2016; Olinto et
al,, 2017).
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(Saksvik-Lehouillier et al., 2013). 7}#]21-& 7 1], A X 2=,
2EY 5 AFol 23 B 34 AFA = °F 100 mg
A= 7HA QS M A7, B 2383} Q1A7]E
A, AE8A 9 A2 235 4749 S84 a7t Q)
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S0} S Ao X GRS 37 E=7](15)
= 2us 7] 915 A 80%, LU5E 05 O BE S8
AET A 118%0] 2TH YT Y2k 10% nejstel &
13032 o R 2AE UABE T, o] F BHNY SHS
A 5 12892 2 B AHgHeTt
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o, hRbe) vk BA(E, 93, AEAE, A, T
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1) 7hl91 43 el 3 25

Landrum (1992)0] 7R3t A=) A3 71EX]<l Caffeine
Consumption Questionnaire (CCQ)E &85}t o]& %]
G 1FAzre] 43T A FRe 43 A7l Tt 2y
3l 712X 2 Y © A(6A~124]), LI (124]~64]), A (6
A~104]), BH(10A]~2.4 6]) ARP 2 28 4= 9l AR §
gojch. & AT N AR} IR0l B2 o)
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QT2 AT, FRAZES 2712 A EE 5}
ol HE ARSI AR E Ao
AREE 759l M A1ZE Bk B LA
S| E Selst gt 71991 $H+= Lee 5(2014)
A== AYLEH A9, Ay (AHd7], A A 5,
JAAHE, g7 ), 79 9| (52} T4}, E2h AFEA), 71
9] 5 57l o2 FESIT 71 Q1 &S AE o oREet
A o] dejApg ol weh 150 mL 7|02 v7HQ] 5=
58.1 mg, 7| w524 7|9 62.7 mg, 7| w| (ARi7], 77T, Q12
HE, gA7|1])67.4 mg, X/ 8§} 25.3 mg, F2}+34.8 mg, A}
FIAA 37.5 mg, AT 41.6 mgO 2 ZA5FF THKim,
Kim, Lee, & Kim, 2015).

2429 2

Buysse 5(1989)0] 7j@3t Pittsburgh Sleep Quality
Index (PSQN)E gH=ol 2 W g Sh=at w21 ] 2
5713 = (Korean Version of the Pittsburgh Sleep Index,
PSQI-K)& AME-3}9 c(Sohn, Kim, Lee, & Cho, 2012). 0] =
FE7IS| gol02 3 49 U1, $U )28
o, 0 717 1B, 4 B% 2B, 4ol 9B, 4wl
AME 23} F7F 7)1 5A o] 283ko] £ 198808 LA E] o]
itk 77 Sere] A8 v 8 0HoA] TS L 30
2 24510, 40 FE7) = SR 9 A17ko] 153 o]
785 0%, 30 o7} 17, 602 o7} 27, Z12] 3L 602 o)/
o] 34 0 2 A=t} £HAZRE 7A17F 2347} 04, 64| 7L 0]
Aro] 14, 5A|7 o]Ako| 274, 5A|7F u|gto] 3 o2 A =0,
19 dc—cliﬁ}%fi"}ﬁ s Q—ri A gt et it
(0F), & ol TR 2A| (13), g =l 1~20 H=(27), &
o] 3% 01%(3;3)9—§ SR 4 d9ER 03 o= &
s, F e 21302 Aot g2 S eHY Hol W
5t 67 o/ Fel B¢ LB o A= Hojjit) =
¥7HH“ ZA] Cronbach’s o ZF-2 .84 00, 2 o A=.74
Act.

3) AREHAS

AEAW] 472 1ot FeholA Foldl ohd 45
o), Aol % ol WEZHS FHFAL o]
et aFo 2 A= 55 W2 A (Pender, 1982) £ A
Walker 50| 7§dF$t Health Promoting Lifestyle
Profile [HPLP ITJ(Adult Version)(1995)& Park (2005)¢]| H

tekal, Z2A gL 2 741 Seog} Park (2010) =75 A
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2 Likert 515‘3]“1 47‘1 55%‘4 oA 2L 220;q 2847t =
242 17250 B919) 59 E7} 58S o]}, Seod}
Park (2010)2] =&oj| 4] Cronbach’s a -2 910]%lom, &
Aol A= 92Tt

4) AL AEFG A

Chang 5-(2005)0] 75t =2l
@<= (Korean Occupational Stress Scale-Short Form, KOSS
SF)& ARSI == 2 7l 9o g2 AR Q7 455}, X
PG4 Ao 4R, AR 283, o] BARE 38
A 4T, B S, AHES 42T, B 20
Fmo 2 T4 o] gith. 7 BRHE 1] 19 ereh 140l
ol 218lch 47 Likert =2 A E M, 152832 S22
2 aatelol 2HE AT AARoIH BP4E 1 F 1008
T H ol 71 5E A Aol N RS M e R Lol

AR, 57 el § G 77 Fotel Bk

o Yo AR, B4 5 ESE AR A AT 5O
L 9|3t} T 79 PA| Cronbach’s o ZHe .51~.825.©
o, & Aol A= .800] it
4. xt24d 2 22 23

2 A9 43717 20199 109 16475 20199
19 302744 2 A7) 8 114 22 ALg3hel kT
AR U A9l AGR AT B2 24
of elio} SRRt AT 4o ST AFY ] 1480
% AHREAL 2R )9 BRE HelEYsHo
V] BRL A7A} A W] Ao BT Axjo
B 43S AR A FolE B3 T ARSYS 3
oA 9] B FAA Ei AL ) A ARE o] g3}
o] qie] B, Folte] 7|2 A 5 eshe Aol Hsto]
QRIES B3] Lokl AEAR AR4stich. £ehel 4
A= T2 e S5 E85ten, 713 AAE y
QRIAEZ} 23HE AT A E AlXSH FroEs B3l A
2ol Zofst=s stgieh A SHol 288 AR Bt
2520l th

2 A7 = A Ao BB E 9ldf 20199 7 of A+



447180 AT &)U R Y ATEH, WUE, AW
2, A 20] B2, oA, AEA) T4 2eke] 4ol Aol
wfe} 4918 WSFTHMCI9QES10080). Aol gAte] Ae)m
52 9I5) A2 A Aol that S Aol ) A
B2 53 A7olo] e B 518 ST F 4RSS
ANSHEEE AREF Y Mol A2 Qlat 9@ ol o), )
VYHRE A G, AL Folok 48 070 gt AT
43 7154 % 0|2 2l Bolo] §lg, ATEA o]gjef
2402 AHgatA) ghethe the-2 BAISHt

5. AI2EN

B ¢j710] 22 EAL [BM SPSS/WIN 21.0 Z2 728 0]
gatol 54 LA, BAH S8 F2AH 058 7]
Foz shgch WREAY Qv B4 9 ARSAYS),
A sEd2, A9 HARE, S0 2
2 olgslgich. MR RAe] Auky B4, ABSAA9, 3
22, A0l AR E] e SE ] A Rfol: test,
ANOVAE o]§3te] A5, SAHLA 5 §2J3 Ahol7}

U= 737 Turkey test 2 ARF A5}, w o L7AL9] 719

P

o) 2A2 8 8R4 ol 83ho] BAsHrt

HE
1. SRR UEHE SN, TR, 2LFTYS,
4e AEYA 2F0| T2 4H M

Ao gAke] duta 5442 Table 1 7k 2ok AH2 o4
0] 52.3%, B+t AP 36A4|0|H, 7| X7} 51.6% FTt. ©] &
AHA7E Qs A= 43.8%0]H, o] 59| Apy tho]= 74] o]t
7F18.0% Atk 7o) AL H+t 74/ (6d 271 Y) 2
TdollA 5 Ate]7} 42.4% 2 713 wekeh. A 4>(Body
Mass Index, BMI)= H 22.9kg/ m’E A (BMI 18.5~
229 kg/m*)o| 523% 02 7}3F wWoky, 1 thgo gl njgk
(BMI 25 kg/m” o]4})0] 28.9%F XX|5HATh. 5= x}53}
£ 0] 46.9%, S 317 o= 0] 69.5% ATk A7 A EH
251007 FHAF A] H 48.4+11.058 0|9 o0, 4595 g
RS Al B Q)0 35.9% = 7P wekaL, S +
Q2) (28.1%), Hl$- -8 F(Q4)(22.7%), -2 F(Q3)(13.3%)
0|tk AFS Y= B 1381116667, 12 F>

—

71801 (p <.001), A7} Q= -9 (p=038)7} S 0] o]
oItk ERH AL F ARSI BT <.001), YR 222
7 B Q) Pl W 2(QU)ol Se) Wol Skt
(p=012). AT 2EH 29 SHolEFoke] 200 A A2,
AR QT ARALH dof, BALE, A5 ok, A,
A RAE AR E 7 519 49 B ARAEA A
7} S48 (p=.009), 25 2PF A (p <.000) 5] o]
o,

AR H 2 7A7k0) DEF S 2AE AT 01 6
A4 w124 Afolol) 257497} 38.5% 2 714 Bk, 1
ohE 9. 6ol A B 1040l ol EEaks 597} 35.5%, 12
AellA] 2.3 64] Abo]o] E25Hs 497} 24.9% 2ol9ie. o]
S} 2eul0] Wao] AL 2.4 6x]0)4 W 124] Abole] 25
2 AAFBHE A$ FOR Kol IgLor (=034, AFY F
43) oA} o] 2EE N2 97} THE 5 L 2}
FJ3k 20| S LehREh Table 2).

2. 7tH[Q ¥ o ME +H

AT 2 AU I S HAFE ZAT
23} Table 33} 2k 71991 43 HEL 518 B2 16£099%
(17F=150 mL) & mp3om, 7H|9] §2k0 21 W7 116447758
mg/dLSh 3+ 2ol 33 7ol ek Fmrt
60.2% 2 713wk o o, 272 m|gto] 28.1%, 4%k o]Ato] 11.7%
Ze0]9iT} DSM-V] 7}5]9] 35 AIE 7|28 5152250 mg/dL
2 0|2 7]2.0.2 100 mg/dL )T, 100~250 mg/dLA}o], 250
mg/dL oA} 7.0 2 L E35}% S w(Lee et al., 2007), 100~250
mg/dL AFo] 0] 46.9% 2 713 @kil, 100mg/ dL o9kt
0] 45.3% 5 AR5ttt 4 H O A b= 5FF Bt A F 5= 7t
H Q1 2k (cup) 7t 23t 2Fo] 7} A/l 2w (p=.043), 5} 2~3
ZHupAlE 9ot 17 o] 5h2 uhd o) = o] H o] o FTh
7H ) S AV A5 (35.4%), A= (*H#7], 287 7,
JAAHE, Bl A79))(33.5%)E Bol st A9 (=
A, AL, Ee), 22, AFEA))(24.0%), L7HH QL AH A
22(5.3%), A7) 9-5(18%) 20| Ak
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Table 1. Difference in Quality of Sleep according to General Characteristics, Health Promotion Behavior, and Occupational

Stress (N=128)
o . Quality of sleep
Characteristics Categories n (%) or M£SD
M=£SD torForr p
Total 7.3+3.25
Gender Male 61 (47.7) 6.312.93 -3.16 .002
Female 67 (52.3) 8.1+3.33
Age (year) 20~29 41 (32.0) 7.9+3.00 147 227
30~39 43 (33.6) 7.1+3.45
40~49 31(24.2) 6.413.08
50~59 13 (10.2) 8.0+3.58
Marriage Yes 66 (51.6) 6.31£3.10 3.68 <.001
No 62 (48.4) 8.24+3.05
Child Yes 56 (43.8) 6.613.15 -2.10 .038
No 72 (56.3) 7.8+3.26
Child's age (year) <7 23 (18.0) 6.61£2.92 2.09 115
8~13 10 (7.8) 5.1%2.96
14~19 6(4.7) 8.2+3.13
>20 12 (9.4) 8.0£3.33
Career (year) <1 18 (14.1) 7.7+3.24 0.88 453
1~5 54 (42.2) 741348
5~10 26 (20.3) 7.7+2.89
>10 30 (23.4) 6.5+3.15
Body mass index (kg/ m’) Underweight (< 18.5) 10 (7.8) 7.313.65 1.87 138
Normal (18.5~22.9) 67 (52.3) 7.7£3.22
Overweight (23~24.9) 14 (10.9) 5.5+2.31
Obese (>25) 37(28.9) 7.1+3.39
Drinking No 23 (18.0) 6.712.55 0.78 .509
Sometimes 34 (26.6) 7.413.53
Often 60 (46.9) 7.2%3.38
Everyday 11(8.6) 8.5+3.08
Smoking No 89 (69.5) 7.3£3.18 0.13 .940
Sometimes 13 (10.2) 7.4+3.48
Often 18 (14.1) 7.1+3.76
Everyday 8(6.3) 6.6+3.07
Occupational stress Total 48.4111.05 4.69 <.001
Low (Q1) 46 (35.9) 6.4%3.13° 3.79 012
Middle (Q2) 36 (28.1) 6.8+2.59 (a<d)
High (Q3) 17 (13.3) 8.1+3.66°
Very high (Q4) 29 (22.7) 8.7+3.50°
Health promotion behavior 138.1£16.66 -0.36 <.001
Q1<.25,Q2=.25~.49, Q3=.50~.74, Q4 > .74.
3. of Zofl Olxl= ¢ AF 7 =(cup)E A3k Q?JE % st
e 67 ol A 25| ute, 54 of

o] 9] ol )X 2
2A2Y AR S WAISHh Tz

A& ot 7] sl A

3} g ofat 2ol mel 4, AEAE, 447, A7

A 7-]71-__1]511_,4, LT}\]X]-
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Table 2. Difference in Quality of Sleep according to Time of Work Start

(N=128)

ality of slee
Time of work start n (%) Days Quality 2
M=SD F p
6AM~12MD 212 (38.5) 0 6.613.40° 3.46 .034
1~3 7.4+3.07° (a<c)
>4 8.7+2.93°
12MD~6PM 137 (24.9) 0 7.1£3.40 1.99 141
1~3 8.0£2.93
>4 6.1+3.12
6PM~10PM 195 (35.5) 0 7.512.87 0.23 .795
1~3 7.1£3.41
>4 7.1£4.19
10PM~6AM 6(0.01) 0 7.2£3.26 1.85 176
1~3 9.24+2.78

Table 3. Difference in Quality of Sleep according to Quantity of Caffeine Contained Beverage Intake during Last Week (N=128)

o ) Quality of sleep
Characteristics Categories n (%)
M=SD torForr p
Average daily caffeine intake <2 36 (28.1) 6.2£3.07° 3.24 .043
(Cup) 2~3 77 (60.2) 7.8+3.12° (b>a)
>4 15 (11.7) 6.9£3.85°
Average daily caffeine intake <100.0 58 (45.3) 7.1£3.16 0.29 0.29
(Dose) 100.0~250.0 0 (46.9) 7.5+3.23
>250.0 10 (7.8) 6.8+4.13
Total caffeine beverage Energe drink 75 (5.3) -0.05 .558
(Cup) Coffee in the coffee shop 502 (35.4) 0.09 315
Instant coffee 476 (33.5) 0.01 .927
Coffee others " 340 (24.0) 0.10 270
Coffee-flavored milk 26 (1.8) -0.06 492

Cup=150 mL, Dose=mg/dL; TTea, coke, chocolate, nourishing tonic.

oj4d0] 3.4774) =1 &) H o] Wekom(p=.007), 7] EHt} v &
o] 6.0944](p=.023), AZFA Y7} =245 0.9674] =4
o] Ao W3kth(p=.025). & I1o]| ZHAJZFAIZH LA 64~
RANE EY A0 4882 363%2, Y [HT}E55% E7}
51921, Hosmer2} Lemeshow ZHA AT} 7792 2§16}
o} o] A2 FAH T} of o] 4.4024] (p=.003), 7| £tk
] &0] 6.973ul (p=.018), A AEH| A7} -2 7(QB)0] Y
Q1) 2t} 4.1814) (p=.049), A4S A 7F =255 0.966
1l (p=.026) RF3tom, THAZAITIO] @7 6A~HF124] 0]
'IH 1.382ul} =1 2] o] W3tk (p=.016) At 7} A H
7159 Aoj X = FaF 8.3lof sl = IIof s
lﬂ* =2 Zvlst A3, AgEe e 1Rt} 6.2% Z718E42.5%
o]H, Hosmer&} Lemeshow A A M= 6472 A gHoE 25 Q)
= ERlIGITE HAd H e} o] 4d 0] 5.3148) (p=.002), 7] ZH T} |

£0]7.9078 (p=.018), 2+ AEH A7HFE F(Q1) thH] St
(Q2)°] 3.9198)) (p =.036), =& 7(Q3)°] 6.0734H (p=.023),

2R 2R 7E0] © H6A~SE 124] Ao 1.3488] (p=.030)
S Fo] wokth. 7h 1 A F 7 4= 2~3% Al Fshe ol
1% ofgtz HF|she ol Hlg) 3.719u) =] Ho] Hgprh
(p=.015)(Table 4).

= 9

2 A o TRRte) 7 el 427} e Ao v A
o sfotal] 18] Al E ot

2ERje] o] Ae FUAT 7S 3Ty A} of
Ao 2 23 Shindh Kim (2014)9] @70l 4% 1157, Efo]
S 7 BAFES ThAO.2 3 Hsieh S(2011) QT4 7.0

%'

10111;

N
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dold - 0152
Table 4. Factors influencing Sleep Quality (N=128)
Model I Model II Model III
Characteristics Categories
OR 95% CI p OR 95% CI p OR 95% CI p
Gender Male 1.000 1.000 1.000
Female 3477 1.403~8.617 .007 4402 1.678~11.546 .003 5314 1.890~14.937 .002
Marriage Yes 1.000 1.000 1.000
No 6.094 1.285~28.890 .023 6.973 1.386~35.073 .018  7.907 1.417~44.127 .018
Child Yes 1.000 1.000 1.000
No 0.625 0.144~2.722 532  0.530 0.114~2.451 416 0521 0.103~2.650 .432
Occupational Low (Q1) 1.000 1.000 1.000
stress Middle (Q2) 2945 0951~9.124 061 2981 0.924~9.620 .068 3.919 1.092~14.062 .036
High (Q3) 3.923 0971~15.842 .055 4.181 1.005~17.390 .049  6.073 1.279~28.829 .023
Very high (Q4) 1.644 0419~6.448 476 1354 0332~5517 672 2107 0.469~9.461 .331
Health promotion 0967 0.938~0.996 .025 0.966 0937~099 .026 0971 0.941~1.001 .059
behavior
Work start time 1.382 1.063~1.795 .016 1.348 1.029~1.766  .030
(6AM~12MD)
Cup of caffeine <1 1.000
2~3 3719  1.293~10.69% .015
>4 0910 0.198~4.225 910
Negelkerke R'n 308 363 425
Hosmer & Lemeshow .090 779 .647

Q1< .25, Q2=.25~.49, Q3=.50~.74, Q4 > .74; CI=confidence interval; OR=odds ratio.

91 e gl 67 olafel
2R 5

al,, 2018) o
o 4 glst
2ubake] 20189 12013 A4 av|gke A7k 353202
20154 2912 tjH] 21% A&t AH]EES
ke A] 0.96%FO|THINHIS, 2019). & Aol A Q] At &
Aol sk B 413leke Fuel 16
o] @ol AdFshaL ok 74|l &2
oA Aarsh= Al Hoh AU AdF ATl 400 mgle] ¥
3f| (Kim, Kim, W.S., Lee, & Kim, D. K., 2015), & oAM=}
O] 7} QU A &F2 B 1164mg O & 9F29% F 0
Aok U 20159 =91 1919 Hat Id 3= 2AHE
67.8mg 2 2 (Kim et al., 2015) o] HCh= 2F 24l J=2] UL 4]
37 98-S & 4 Ik B3] W TAe} b WA
7R 18 A4 Ramin SR P
7}167mg A F 5= Aol v8) o2 FAR= o] H Tt 10% W
184mg o &2 &Ql5toq, & :rL°ﬂ/\1 AR 7] )1 A H
£50] 49l U AR} EoRe AT AT E AT

i)
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W 22A AR 1) 4 e E AT Aol
2w, 7he] A3E AR 5% s A
1is]y E]-(Ylm & Lee, 2016). 4237 qjAFo 2 ARG wg
2R v EERAe) ARea v 2, Tojara)
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