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Sleep Characteristics of Patients Admitted to Intensive Care Units
after Major Abdominal Surgery
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Purpose : The aim of this study was to investigate sleep parameters and architecture in patients admitted to the
intensive care unit ICU) on the day of abdominal surgery. Methods : A total of ten patients who underwent
laparotomy under general anesthesia at the hepatopancreatobiliary surgery department of a general hospital in
Busan, South Korea participated in this observational study. We measured total sleep time (TST), sleep efficiency
(SE), wake after sleep onset (WASO), and sleep stages on their first night in the ICU using the WatchPAT?300.
Furthermore, we used nonparametric statistics to examine differences in postoperative sleep based on sedative
administration. Results : The Median IQR) TST for the participants was 399.50(263.80) minutes; the SE was 75.1
(30.4)%; the WASO rate was 27.8(30.6)%; and the WASO frequency was 5.50(8.50) times. Patients’ rapid eye
movement (REM) sleep time was 114.31(87.88) minutes, with 55.8(11.9)% of N1, 18.2(5.3)% of N2, and 24.8
(11.7)% of N3 sleep stages. The sedation group had a longer TST (Z=-2.619, p=.008), higher SE (Z=-2.611,
p=.008), lower WASO rate (Z=-2.611, p=.008), smaller number of WASOs (Z=-2.627, p=.008), and longer
REM sleep (Z=-2.617, p=.008) compared to the non—sedation group. Conclusion : We observed a high rate of
light sleep and awakenings during sleep in patients admitted to the ICU after surgery. Moreover, non—sedated
patients lacked either deep or REM sleep. Sleep—improving interventions are needed for non—sedated surgical
patients who are admitted to the ICU.
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Figure 1. WatchPAT™300 Device on A Patient’s Hand and Respiratory Sensor Attachment
(E4 WatchPAT300 Operation Manual, Copyright © 2002 — 2020 by Iramar Medical Ltd.)

metry (PAT), PAT sleep staging identification
(PSTAGES), percentage of total sleep time with
Cheyne-Stokes Respiration pattern (%CSR), oxygen
desaturation index (ODI), mean O, saturation,
minimum O; saturation, Sleep duration, Sleep stage
(WASO, Light sleep, REM, NREM), NREM sleep
stages 1-2, 3 @ REM sleep (%, min)o]tt.
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AR E 5= 2o A 1~59714] 51
S A=ol9] T stof e T SEAH
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75.1(30.4) %%t WASO+= 24.8(30.6)%, RlZ=+= 5.5
8.53 At AA ¥ F &2 FH DA N1 N2
9] H]&2 77} 55.8(11.9%, 18.25.2)%% 1L, A
Hof| siFoh= N3 DA HE&2 24.8(11.7)%52
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2. RIS 201 S AGA A8 o] HE TRt 29 549 ol
£ AR Ay AR B8 AR 9] F TST,
A 10789] 1 A #eF 2= e o TST  SE, WASO &3 ¥1%, REM =1 AJ7to]| §-0J5t 2}
Table 1. General Characteristics of the Study Participants (N=10)
Characteristics Category n % “?Eg;;n
Sex Male 5 50.0
Female 5 50.0 )
Age (years) 25~44 2 20.0 51.5
45~64 6 60.0 (13.0)
65~84 2 20.0
Body weight (kg) 35~44 2 20.0 60.2
45~54 2 20.0 (22.2)
55~64 2 20.0
65~74 2 20.0
75~84 2 20.0
Height (cm) 151~160 3 30.0 165.0
161~170 3 30.0 (13.5
171~180 4 40.0
Medical diagnosis Hepatopancreatobiliary cancer 8 80.0
Liver donor 2 200 )
Surgery name Hepatectomy 6 60.0
Pancreatectomy 4 40.0 B
Operation time (min) <100 1 10.0 198.0
100~199 4 40.0 (105.0)
200~299 4 40.0
=300 1 10.0
Type of anesthesia General 10 100.0 -
Sedative use in ICU No 5 50.0 ~
(dexmedetomidine TV) Yes 5 50.0
ICU length of stay (hrs) <24 9 90.0 21.5
>24 1 10.0 (3.0)

ICU=Intensive care unit; IQR=Interquartile range; IV=Intravenous
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Table 2. Sleep Parameters and Sleep Architecture of the Study Participants (V=10

D TST SE WASO NREM REM
(min) (%) (%) (n) N1(%)  N2(%)  N3(%) (min)

1 593 95.9 39 0 61.3 17.3 21.3 126.37

2 593 96.5 3.4 0 52.0 18.6 29.3 173.99

3 540 90.3 9.6 4 52.8 22.2 24.9 134.89

4 568 95.6 42 1 56.1 13.6 30.2 171.59

5 403 78.5 21.3 4 51.6 19.1 29.1 117.60

6 396 71.6 28.4 7 64.0 24.1 11.8 47.01

7 336 71.6 28.2 8 55.4 19.7 24.8 83.33

8 348 70.1 29.9 14 50.2 17.8 319 111.01

9 234 50.5 49.3 9 67.4 14.4 18.1 42.35

10 227 48.9 51.0 10 71.8 5.0 17.1 38.89
Mean+SD 423.80 77.00 23.00 5.70 58.90 17.20 23.90 104.70
+141.80 +17.80 +17.80 +4.69 +8.70 +5.30 +6.60 +50.40

Median 399.50 75.10 24.80 5.50 55.80 18.20 24.80 114.31
IQR 263.80 30.40 30.60 8.50 11.90 5.20 11.70 87.88

IQR=Interquartile range; NREM=Non—Rapid Eye Movement; REM=Rapid Eye Movement; SD=Standard deviation; SE=Sleep
efficiency; TST=Total sleep time; WASO=Wake after sleep onset.

o7} AUt A FAATS] TST+= 568.00(121.50)
2oz ujAAATEY] 336.00(141.50)% Xt G-2l5H
AAHZ=-2.619, p=.008). FZAZ2] SE+= 95.60
(11.8)%= BIZGAIZS] 70.16(21.8)%Cll Hlate] -2
S =UTHZ=-2.611, p=.008). WASO H]-&-S A%
ARolAE 4.20(11.7)%% 24 Bl A= 29.90
(21.8)%% HZHFATANA F5tA =3kaL, WASO
HI% HA] AAARE 1.00(4.00)3], HIREARE 9.00(4.50)
3|2 HRIAARLO] RofebAl EUTHZ=-2.627, p=.008).

REM $HAIZRS] 7% 217 AIo] 134.89(50.81)

o2 HIFAHAL 47.01(56.55)%] vl5to] g2lsHAl 2
ATHZ=-2.617, p=.008). AYAZT} v]AGA 7¢
9] N1(Z=-1.149, p=.310), N2(Z=-1.147, p=.310),
N3(Z=-0.104, p=1.000) H& A}ol= F5HA] Q9%
tKTable 3).

AT v ATE ] AN s 2 1

L= Figure 20 AAE0] itk ZF T X5&
AZEE YERAL Y52 A9 Zolg HoEth Y&
9] 71 AFRS Wake (ZHd)0]al 7L oFl & L sleep (&
2 $H)3% D sleep (-2 $H)0] EA|=o] Ut} REM

Table 3. Differences in Sleep Characteristics based on Sedative Administration (N=10)
Variables Sedation group Non-sedation group 7 o
Median (IQR) Median (IQR)

TST (min) 568 (121.50) 336 (141.50) -2.619 .008
SE (%) 95.6 (11.8) 70.2 (21.8) -2.611 .008
WASO (n) 1 (4.0) 9 (4.5 -2.627 .008
WASO (%) 42 (1.7 29.9 (21.8) -2.611 .008
REM (min) 134.89 (50.81) 47.01 (56.55) -2.617 .008
N1 %) 52.8 (6.9 64.0 (19.7) -1.149 310
N2 (%) 18.6 (5.2) 17.8 (12.1) -1.147 310
N3 (%) 29.1 (6.6) 18.1 (13.8) -.104 1.000

IQR=Interquartile range; REM=Rapid Eye Movement; SE=Sleep efficiency; TST=Total sleep time; WASO=Wake after sleep onset
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Pt. ID Sedation group(SG) Pt. ID Non-Sedation group(NSG)
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