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Actigraphy-Based Assessment of Sleep Parameters in Intensive Care Unit Patients
Receiving Respiratory Support Therapy
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! Professor, College of Nursing, Dong—A University
2 Staff Nurse, Intensive care unit, Dong—A University Medical Center

Purpose : This study aimed to investigate sleep parameters and to identify differences according to respiratory
support therapy, sedation, and pain medication in intensive care unit (ICU) patients. Methods : In this observational
study, sleep parameters were measured using actigraphy. We observed 45 sleep events in 30 ICU patients receiving
respiratory support therapy. We measured the sleep parameters, time, efficiency, and wakefulness after sleep onset
(WASO). The differences in sleep parameters according to the respiratory support therapy were analyzed using
the Mann—Whitney U test. Results : The average daily sleep time of the participants was 776.66+276.71 minutes,
of which more than 60% accounted for daytime sleep. During night sleep, the duration of WASO was 156.93+
107.91 minutes, and the frequency of WASO was 26.02+25.82 times. The high flow nasal cannula (HFNC) group
had a significantly shorter night sleep time (x’=7.86, p=.049), a greater number of WASO (x?=5.69, p=.128),
and a longer WASO duration (x?=8.75, p=.033) than groups of other respiratory therapies. Conclusion : ICU
patients on respiratory support therapy experienced sleep disturbances such as disrupted circadian rhythm and
sleep fragmentation. Among respiratory support regimens, HFNC was associated with poor sleep parameters,
which appears to be associated with the insufficient use of analgesics. The results of this study warrant the
development of interventions that can improve sleep in ICU patients receiving respiratory support, including
HEFNC.
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Table 1. General characteristics of the Study Participants (V=30
Characteristics Cathegories n (%) or M + SD
Age (yrs) 66.43 + 12.23
Sex Male 21 (70.0)
Female 9 (30.0)
Body Mass Index (kg/m’) 24.35+6.61
APACHE 1" score 25.20+5.30
Reason for ICU admission Pneumonia 10 (33.3)
Cancer 7 (23.3)
Sepsis 6 (20.0)
COVID-19 2 6.7
Other 5 (16.7)
Admission route (n) Emergency room 18 (60.0)
General ward 10 (33.3)
Other ICU 2 6.7
Respiratory support at baseline (n) VET 9 (30.0)
VIT 5 (16.7)
HFET 13 (43,3)
HFNC 333
Opioids / Sedatives” (n) Opioids only 26 (57.8)"
Opioids + Sedatives 18 40.0)"
none 102"

APACHE II= Acute physiology and chronic health evaluation 1I; COVID-19 = Coronavirus — 19; ICU = Intensive care unit;
VET = Ventilator via Endotracheal tube; VIT = Ventilator via Tracheostomy tube; HFET = Highflow oxygen therapy via
Endotracheal tube; HFNC = Highflow oxygen therapy via nasal cannula; M=Mean; SD=Standard deviation;

*Sedatives contain fresofol, dexmedetomidine, ketamine.

"This category is anlaysis data’s opioids & sedatives use status, not participants
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VET= Ventilator via Endotracheal tube; VIT= Ventilator via Tracheostomy tube; HFET= Highflow
oxygen therapy via Endotracheal tube; HFNC = High flow nasal cannula

Figure 1. Sleep time according to Type of Respiratory support

(Figure 1).
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Sleep efficiency (%) Wake after sleep onset (min)

17.87
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» VET (n=15)
B VIT(n=8)

B HFET (n=15)
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63.14

31.63
13.87

Awakenings (n)

VET= Ventilator via Endotracheal tube; VTT= Ventilator via Tracheostomy tube; HFET= Highflow oxygen therapy via Endotracheal

tube; HFNC = High flow nasal cannula

Figure 2. Sleep characteristics according to Type of Respiratory support at Night time
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Table 3. Opioids & Sedatives use status and dose according to Respiratory support (N=45)
Respiratory support type
. Total VET VTT HFET HENC
Cathegories
MASD n (%) or n (%) or n (%) or n (%) or (o)
- MxSD MxSD MxSD MxSD
Opioids /  Opioids only 26 (57.8) 6 (40.0) 4 (50.0) 11 (73.3) 5 (71.4)
Sedatives  Qpioids & 18 (40.0) 9 (60.0) 4 (50.0) 4 (26.7) 1 (14.3)
use status Sedatives
none 1.2 - - - 1 (14.3)
Opioids / Remifentanil dose ~ 115.13+69.58 150.68+64.96  133.05+£50.28 94.96+72.98 61.71+£58.05 10.27(.016)
Sedatives  (mcg/kg/day)
dose Propofol dose 18068+10549.46 16725+6240.97 18600° 23400+ 19365.69 96001 1.20(.752)
(mcg/kg/day)
Dexmedetomidine 8.07£4.00 7.58+4.41 6.95+2.37 13.901 - 2.44(.296)
dose
(mcg/kg/day)
Ketamine dose 9030+2588.01 10860 " 72001 - - 1.00(.317)
(mcg/kg/day)

M= Mean; SD= Standard deviation; VET= Ventilator via Endotracheal tube; VIT= Ventilator via Tracheostomy tube;
HFET= Highflow oxygen therapy via Endotracheal tube; HFNC = High flow oxygen therapy via nasal cannula

*Kruskal wallis x” (p), TTotal number of subjects were 1
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