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Objective: Patients in the intensive care unit (ICU) suffer from disturbed sleep and pharmacological
sleep aids are frequently prescribed despite limited data on their efficacy. The objective of this study was

20 January 2026 to assess the effect of a single nocturnal dose of the benzodiazepine temazepam on sleep duration and
Accepted 21 January 2026 quality in ICU patients.

Design: Prospective, single-centre, blinded, placebo-controlled, parallel-group, randomised clinical
Keywords: tr lal: . . .
Benzodiazepines Setting: A tertiary ICU in Australia.
Critical illness Participants: Adult ICU patients whose treating clinician considered that a pharmacological sleep aid
Intensive care unit was indicated.
Sleep Interventions: A single weight- and age-adjusted dose of temazepam (10—30 mg) or a matching pla-
Sleep-wake disorders cebo was administered enterally at 21:00 h.

Main outcome measures: The primary outcome was total sleep time between 21:00 and 07:00 h by
hourly structured nurse assessment. Secondary outcomes included the evaluation of sleep quality,
independently determined by the bedside nurse and patient using the Richards-Campbell Sleep
Questionnaire.

Results: Between October 2020 and May 2024, 56 patients received temazepam (n = 28) or placebo
(n = 28). The mean (standard deviation) total sleep time with temazepam was 349 (120) vs. placebo 291
(124) minutes; difference = 57 min (95% confidence intervals: —11 to 130); p = 0.10. No differences in
total Richards-Campbell Sleep Questionnaire sleep quality were observed when assessed by the nurse
(57 (17) vs. 49 (23), p = 0.15) or by the patient (50 (28) vs. 51 (23), p = 0.70).

Abbreviations: CAM-ICU, Confusion Assessment Method in the Intensive Care Unit; EMG, Electromyogram; Kg, Kilograms; ICU, Intensive care unit; LOS, Length of stay;
mcg, Micrograms; mins, Minutes; mg, Milligrams; ml, Millilitres; n, Number; RCSQ, Richards Campbell Sleep Questionnaire; SD, Standard deviation; TST, Total sleep time;
95% Cl, 95% confidence intervals.
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Conclusion: A single dose of temazepam was not observed to improve the duration or quality of
nocturnal sleep for patients in the ICU.
Trial registration: Retrospectively registered with the Australian and New Zealand Clinical Trials
Registry on 11th June 2021 (ACTRN 12621000742875).
© 2026 The Authors. Published by Elsevier B.V. on behalf of College of Intensive Care Medicine of
Australia and New Zealand. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Most patients admitted to the intensive care unit (ICU) suffer
from disordered sleep. When using polysomnography, disordered
sleep is characterised by frequent awakenings, a predominance of
light sleep, increased daytime sleep and evidence of atypical sleep
architecture."” The causes for these sleep disturbances are multi-
factorial and appear to be part of a broader circadian
misalignment. >

Most critically ill patients rate their sleep in the ICU as poor and
report significant distress related to this perturbation.*> Poor
sleep may contribute to an increased risk of delirium, delay
liberation from mechanical ventilation, and worsen clinical out-
comes.” ? Disturbed sleep in the ICU may also have longer-term
ramifications, with increased anxiety, lower quality of life, and
persistent circadian dysfunction in ICU survivors 12 months after
discharge.!?~1?

Recent observational data indicate that a pharmacological sleep
aid—a medication prescribed with the intent to improve sleep—is
administered to between 9% and 17% of patients in Australasian
ICUs, and temazepam is amongst the most frequently prescribed
drugs for this purpose.'>* Temazepam is an intermediate-acting,
enterally administered benzodiazepine that is primarily indicated
for the short-term treatment of insomnia and has been demon-
strated to improve total sleep time (TST), sleep latency, and sub-
jective sleep quality in the outpatient setting.” !/ However, the
efficacy of temazepam in the ICU population remains uncertain.’

The objective of this trial was to assess the effect of a single
dose of temazepam on the duration and quality of nocturnal sleep
in critically ill patients in the ICU.

2. Methods

This was a prospective, single-centre, blinded, placebo-
controlled, parallel-group, randomised clinical trial. The protocol
was approved by the Royal Melbourne Hospital's Human Research
Ethics Committee (HREC/59713/MH-2019). Registration of the trial
with the Australian New Zealand Clinical Trials Registry (ACTRN
12621000742875) was not completed and approved until June
2021, at which point eight patients had been enrolled. No changes
to the study protocol occurred during the study period. There was
no external funding.

2.1. Setting

This trial was conducted in a mixed medical, surgical, and
trauma ICU.'® All patients were cared for in single rooms separated
by electrochromic glass that provides partial isolation from
external noise and light. Twenty-two rooms have direct exposure
to daylight, and 16 rooms have indirect or artificial illumination.
Overhead lights in the unit were dimmed between 21:00 and
07:00 h. The lighting in the patient's immediate bed area was
determined by the bedside care team. The use of earplugs and eye
masks was not protocolised and did not occur routinely.

2.2. Patients

Screening was performed on weekdays when all required staff
(study intensivist, pharmacist, and researcher) were available. On
these days, all patients admitted to the ICU were screened for
eligibility. Critically ill patients aged 18 years or older whose
treating clinician considered were likely to remain in ICU that
evening and that a pharmacological sleep aid was indicated were
assessed for inclusion. Patients who were pregnant, those with
known hypersensitivity to temazepam, or those in whom the
treating clinician believed that an alternative sedating drug was in
the best interest of the patient were excluded. Once eligibility was
determined, written informed consent was obtained from either
the patient or their medical treatment decision maker.

2.3. Randomisation and blinding

The randomisation schedule was a computer-generated 1:1
schedule using the Stata routine ralloc function (Stata version 15.1,
College Station, Texas), implemented using the secure, web-based
software platform, REDCap.!*?° The randomisation schedule was
securely stored separate from the investigators. The patient,
treating healthcare workers, researchers, and statisticians were
unaware of treatment allocation until after the statistical analysis
was complete.

2.4. Study drug

The dose of temazepam was approximately 0.3 mg/kg, with a
reduction in older patients.”’>?> Accordingly, patients were allo-
cated to one of three doses according to age and body weight:
10 mg (actual body weight <50 kg and/or age >80 years), 20 mg
(actual body weight <100 kg and age <80 years), or 30 mg (actual
body weight >100 kg and age <80 years). The dose could be
reduced at the treating clinician's discretion. An independent
pharmacist or research nurse was responsible for preparing the
temazepam in a syringe with 10 ml of water or a matching placebo.
This pharmacist or nurse was not involved in ongoing patient care
or outcome assessment. Syringes were covered in opaque foil and
stored in a locked drug cupboard prior to administration.

The intervention was administered by the patient's nurse at
21:00 h on the study day via an enteral feeding tube or by mouth
as appropriate. The syringe was retained overnight for study drug
reconciliation the following morning. The intervention was
administered for a single night only. The prescription of any new
potentially sedative medications was not permitted on the study
evening.

2.5. Study outcomes

The primary outcome was TST between 21:00 and 07:00 h,
determined by structured nurse assessment as used in a previous
drug trial evaluating sleep in the ICU.%*> Patients were evaluated
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hourly to determine sleep status over the preceding 60 min and
summed for the 10-h period.”®

Secondary outcomes included measurement of the patient's
sleep quality on the morning following the intervention using the
Richards-Campbell Sleep Questionnaire (RCSQ), which was
completed by the bedside nurse and independently by the patient,
when appropriate.”*~2° The RCSQ has been validated against poly-
somnography and utilises visual analogue scales to measure five
domains of sleep quality.?”-?® The total RCSQ score, calculated as the
mean of the subscale scores, summarises sleep quality, where
higher scores indicate better sleep quality.” The prevalence of
delirium at 20:00 h on the evening before and 08:00 h on the
morning after study drug administration was measured by the
bedside nurse using the Confusion Assessment Method in the ICU
tool (CAM-ICU).>° Hospital mortality and length of stay data were
collected. The use of all medications, including those with potential
sedative-hypnotic effects, during the study period and preceding
12 h was recorded. Polysomnography was conducted in a small
subgroup.’!

2.6. Adverse events

Adverse events were defined and reported as detailed in the
supplemental material.>?

3. Statistical analysis

Statistical analysis was conducted using Stata (version 19,
College Station, Texas), unless otherwise reported. Numeric data
were summarised as mean (standard deviation [SD]) or count with
an accompanying proportion of a relevant total. Continuous vari-
ables were initially compared using two-sided t-tests, while
dichotomous variables were compared using Chi-squared tests.
The prespecified primary intention-to-treat outcome was nurse-
observed TST. This was analysed using a simple univariable
linear model containing only a term for randomised treatment
group. Two sensitivity analyses of the primary outcome were
conducted by applying a multivariable linear model, firstly to the
observed data and secondly to a full dataset following multiple
imputation of missing TST observations. Both exploratory multi-
variable linear models included the following terms: sex, patient
age, admission category, severity of illness, and delirium status
prior to receiving the study drug. The multiple imputation process
used truncated regression in 20 sets of chained equations.

The Bayesian Regression Models using Stan (BRMS) package in
the statistical software R (version 4.5.0) was used to perform a post-
hoc, exploratory Bayesian analysis using 800,000 simulations (400
chains of 2000) with uninformative priors on a multiply imputed
dataset.>>34 Missing values for sleep duration were generated with
100 runs to return a single set of pooled estimates.>”

3.1. Sample size

Based on a mean (SD) TST of 180 (80) minutes in patients
receiving usual care, 56 patients were predicted to provide 80%
power to detect a difference of 60 min at a two-sided alpha of
0.05.2%%6

For logistical reasons, the study drug was dispensed during
business hours. Because patients could be discharged after hours
(i.e. after study drug was dispensed but before it was adminis-
tered), patients who were discharged or discovered to meet an
exclusion criterion prior to study drug administration were with-
drawn without knowledge of their treatment allocation and were
not analysed. If a participant remained in ICU but refused to take
the study drug once dispensed, they were included in the

intention-to-treat analysis. Randomisation was allowed to continue
until an accumulated total of 56 evaluable patients was achieved.

4. Results
4.1. Participants

Between October 2020 and May 2024, a total of 60 patients
were enrolled and randomised. Four patients were withdrawn
before the study drug was administered, leaving the target of 56
evaluable patients (Fig. 1).

4.2. Patient characteristics

Baseline demographics of participants in the temazepam and
placebo groups were comparable except for admission category
and admission reason (Table 1). The use of potentially sedating
medications in the 12 h preceding and 12 h after study drug
administration was similar (Supplemental Table 1).

4.3. Compliance with study drug

The assigned intervention was administered to 54 of 56 pa-
tients who were dispensed the study drug (28 (100%) temazepam,
26 (93%) placebo). Reasons for noncompliance were patient refusal
and delirium. The overall mean (SD) dose of temazepam admin-
istered was 21 (5.4) mg (Supplemental Fig. 1), administered by
enteral feeding tube for 13 (46%) patients and 12 (42%) patients in
the temazepam and placebo groups, respectively. The study drug
was administered within an hour of its intended administration
time in 23 (82%) patients for both groups (Supplemental Fig. 2).

4.4. Primary outcome

Data on nurse-observed TST were available for 53 patients (26
(95%) temazepam, 27 (96%) placebo). The mean (SD) nurse-
observed TST was 349 (120) minutes for patients receiving tema-
zepam and 291 (124) minutes for those receiving placebo;
difference = 57 min, (95% confidence intervals [CI]: —11 to 130);
p = 0.10 (Fig. 2A).

The primary outcome was not available for three patients. Two
patients refused study drug (1 (3.6%) temazepam, 1 (3.6%) pla-
cebo), and one patient's sleep duration was not recorded (1 (3.6%)
temazepam).

Sensitivity analyses derived from multivariable linear models
applied to the observed and a multiply imputed dataset are
summarised in Table 2 and Supplemental Tables 2, 3 and 4.

The exploratory Bayesian analysis using imputed data found a
97% posterior probability that temazepam was associated with
some increase in sleep duration, with a 60% posterior probability
that there was at least 60 min of additional sleep and an 8% pos-
terior probability that it was greater than 120 min (Supplemental
Fig. 3).

4.5. Secondary outcomes

Data for nurse-reported RCSQ were available for 51 patients (25
(89%) temazepam, 26 (95%) placebo). The mean (SD) nurse-
reported total RCSQ was 57 (16) for patients receiving temaze-
pam and 49 (22) for those receiving placebo; difference = 8.1 (95%
Cl: —3.0 to 19); p = 0.15 (Fig. 2B). One nurse-reported RCSQ was
missing due to patient refusal of study drug (1 (3.6%) placebo), and
the RCSQ was not recorded in the remaining four patients (3 (8.3%)
temazepam, 1 (3.6%) placebo).
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Patients assessed for eligibility
(n=5,361)

4

‘{ Not alli criteria (n = 5,262)

Patients meeting all inclusion
(n=99)

[ criteria

4

Excluded (n = 39)

Declined participation (38)

Pregnancy (1)

Hypersensitivity to temazepam (0)

Treating clinician believed an alternative agent
was in the patient's best interest (0)

Patients randomised

(n =60)

« Allocated to temazepam (31)
« Allocated to placebo (29)

Fig. 1. CONSORT diagram.
RCSQ, Richards-Campbell sleep questionnaire; n, number.

Data for patient-reported RCSQ were available for 48 patients
(26 (95%) temazepam, 22 (84%) placebo). The mean (SD) patient-
reported total RCSQ was 54 (24) for patients receiving temazepam
and 51 (23) for those receiving placebo; difference = 2.7 (95%
Cl: —11 to 17); p = 0.69 (Fig. 2C). One patient-reported RCSQ was
missing due to refusal of study drug (1 (3.6%) placebo), one patient
declined to provide an answer (1 (3.6%) placebo), and six were
unable to complete the assessment (2 (7.1%) temazepam, 4 (14.2%)
placebo).

Subcategory scores for nurse-completed RCSQ showed no sig-
nificant differences between groups, except for mean (SD) sleep
latency with temazepam 68 (19) compared to placebo 49 (25);
difference = 19 (95% CI: 6.6 to 32), p = 0.004. Subcategory scores
for patient-completed RCSQ showed no significant differences
between groups (Supplemental Tables 5 and 6).

Linear regression of patient-reported total RCSQ and nurse-
reported total RCSQ identified no strong explanatory variables
beyond treatment allocation. The correlation of patient total RCSQ
and nurse total RCSQ was 0.53 (95% CI: 0.21 to 0.85) (Fig. 3).

4.6. Polysomnography

Polysomnography was completed in 6 patients (4 (7.0%) tema-
zepam, 2 (3.5%) placebo). Baseline characteristics for this subgroup
and outcomes are provided in Supplemental Tables 7 and 8

4.7. Delirium

Confusion Assessment Method-ICU assessments were
completed before and after study drug administration for all pa-
tients. There was no statistically significant between-group dif-
ference for the incidence of delirium (Table 3).

Withdrawn and replaced before study
drug administered (n = 4)
« Clinically improved and discharged to ward
(temazepam, 3)
« Withdrawn due to concerns of possible drug
interaction (placebo, 1)
1 N
Allocated to temazepam (n = 28) Allocated to placebo (n= 28)
« Received allocated study drug (28) < > « Received study drug (26)
« Did not receive allocated study drug (0) « Did not receive study drug; patient refusal (1)
« Did not receive study drug; delirium (1)
~
Analysed (n = 28) Analysed (n = 28)
« Total sleep time (26) « Total sleep time (27)
« Nurse RCSQ (25) « Nurse RCSQ (26)
« Patient RCSQ (26) P, « Patient RCSQ (22) )

4.8. Mortality, length of stay, and adverse events

Mortality and length of stay data are summarised in Table 3.
One adverse event was recorded, involving hypotension requiring
vasopressor support that occurred 30 min after administration of
temazepam.

5. Discussion
5.1. Summary of results

The main finding is that a single dose of enterally administered
temazepam probably increased the duration of patients’ sleep.
While the observed difference did not meet the threshold for
statistical significance using a frequentist approach, Bayesian an-
alyses provided strong support for longer sleep duration following
temazepam. Regardless of treatment allocation, patients spent a
large proportion of the available nocturnal sleep period awake. No
between-group differences in sleep quality were identified when
assessed by the nurse or the patient. The incidence of delirium on
the evening prior to and the morning after study drug adminis-
tration was low and not statistically different between groups.
Adverse events were infrequent.

5.2. Comparison to other trial data using pharmacological sleep
aids in ICU

This is the first published study of the effect of an enterally
administered benzodiazepine on sleep duration and quality in
patients admitted to an ICU. However, several other enterally
administered sedative-hypnotics have been evaluated.’’ Mela-
tonin remains the most extensively studied enteral medication for
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Table 1
Comparison of baseline characteristics.
Temazepam (n = 28) Placebo (n = 28) Both (n = 56)

Age, years 55.7 (16.7) 62.1(14.6) 58.9 (15.8)
Female sex, n (%) 8(29) 5(18) 13 (23)
Weight, kilograms 87.5(30.1) 102.3 (37.2) 94.9 (34.6)
Day of ICU admission 10.1 (11.1) 6.6 (6.9) 8.3(9.4)
Admission category, n (%)
- Operative (elective) 2(7.1) 3(10.7) 5(8.9)
- Operative (emergency) 4(14.3) 11 (39.3) 15 (26.8)
- Nonoperative 22(78.6) 14 (50.0) 36 (64.3)
Admission source, n (%)
- Emergency 10(35.7) 9(32.1) 19 (33.9)
- Ward 9(32.1) 6(21.4) 15 (26.8)
- Other hospital 4(14.3) 1(3.6) 5(8.9)
- Other ICU 0(0.0) 1(3.6) 1(1.8)
- Theatre (elective) 2(7.1) 3(10.7) 5(8.9)
- Theatre (emergency) 3(10.7) 8(28.6) 11 (19.6)
Admission reason, n (%)
- Trauma 5(17.9) 3(10.7) 8(14.3)
- Pneumonia/ARDS 5(17.9) 4(14.3) 9(16.1)
- Sepsis 6 (21.4) 1(3.6) 7 (12.5)
- Cardiogenic shock 1(3.6) 0(0.0) 1(1.8)
- Neurological 2(7.1) 0(0.0) 2(3.6)
- Other 9(32.1) 20 (71.4) 29 (51.8)
APACHE III score 64.0 (18.7) 60.9 (21.3) 62.4 (20.1)
RASS score 0(0.4) 0(0.7) 0(0.5)
ICU interventions, n (%)
- Tracheostomy 8(28.6) 4(14.3) 12 (21.4)
- Invasive ventilation 5(19.2) 2(7.1) 7(12.5)
- Renal replacement 2(7.1) 1(3.6) 3(5.4)
- Vasopressors 7 (25.0) 6(21.4) 13 (23.2)
- Enteral nutrition 12 (42.9) 8(28.6) 20 (35.7)
Medical history
- Obstructive sleep apnoea 1(3.6) 4(14.3) 5(8.9)
- Current tobacco use 4(14.3) 3(10.7) 7 (12.5)
- Alcohol misuse 3(10.7) 3(10.7) 6(10.7)

Data presented as mean (standard deviation) or number (percentage).
APACHE, acute physiology and chronic health evaluation; ARDS, acute respiratory distress syndrome; ICU, intensive care unit; RASS, Richmond Agitation and Sedation Scale.
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Fig. 2. Box-and-whisker plot demonstrating the differences in nurse-observed sleep duration, nurse-reported RCSQ and patient-reported RCSQ with temazepam and placebo.

RCSQ, Richards-Campbell Sleep Questionnaire; mins, minutes.

Whiskers: minimum and maximum values, horizontal bar: median, cross: mean, upper limit of box: 75th centile, lower limit of box: 25th centile, dots: individual data point.

promoting sleep in the ICU and is the only pharmacological sleep
aid recommended by professional society guidelines in this
setting.® Of the six randomised clinical trials comparing mela-
tonin to placebo (n = 1180 patients), none have demonstrated a
significant improvement in sleep duration, and only one reported a
subjective improvement in sleep quality.”>>°~#> There has been
interest in newer medications including the melatonin receptor
antagonist ramelteon and the orexin receptor agonist suvorexant,
but no difference in sleep quantity or quality has been reported in
the available trial data.**~*’ A randomised, open-label study of
100 mg gabapentin compared with standard management in 60

ICU patients reported statistically significant improvements in
both bispectral index-derived TST and quality (total RCSQ) after 5
days of treatment.*® However, the open-label design and differ-
ences in baseline TST raise uncertainty regarding the true magni-
tude of the effect size.

5.3. Comparison to data using temazepam outside of the ICU
Data evaluating the effect of temazepam in patients on non-ICU

hospital wards are sparse.*”° A blinded randomised clinical trial
comparing temazepam, melatonin, and placebo in 20 patients
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Table 2

Effect estimates of temazepam on total sleep time.
Total sleep time, minutes Mean difference with temazepam 95% confidence intervals p value
Unadjusted (primary outcome) 57 —11 to 130 0.10
Adjusted multivariable linear model
- Observed data® 65 —11 to 140 0.09
- Multiply imputed data” 68 —5.4 to 140 0.07

@ Refer to Supplemental Table 2.

Refer to Supplemental Table 3.

100

80

60

Patient Total RCSQ

0 T T T T T T T T T 1
0 20 40 60 80 100
Nurse Total RCSQ

Fig. 3. Scatter plot comparing patient- and nurse-reported total Richards-Campbell
Sleep Scores.

RCSQ, Richards-Campbell Sleep Questionnaire.

n = 45, dots: individual RCSQ scores, solid line: superimposed simple linear plot with
a coefficient of 0.53 (95% CI: 0.21 to 0.85), shaded area: 95% confidence intervals of
regression line.

with advanced cancer included only four in-patients who received
temazepam. While temazepam improved subjective sleep quality
compared with placebo, inferences for patients in the ICU are
limited.

The evidence supporting the use of temazepam for the treat-
ment of chronic insomnia in the community was recently sum-
marised.”> Meta-analysis of three randomised trials (n = 73
patients) observed that mean sleep latency was reduced by 9 min
(95% CI: 4—22 min) and duration of sleep (mean TST) was
increased by 99 min (95% CI: 63—135 min) with 15 mg temazepam
compared with placebo. Increased doses of temazepam were
studied, specifically 20 mg and 30 mg, but a consistent relation-
ship between dose and TST was not identified.36>! >3

5.4. Strengths and limitations

This trial has several strengths. While frequently prescribed in
Australasia, this is the first randomised controlled trial evaluating
the impact of temazepam on sleep in the ICU. As there is no single,
universal metric to evaluate sleep, the use of objective and sub-
jective measurement tools in this study allowed a broader un-
derstanding of pharmacodynamics. There was high compliance
with subjective assessment of sleep, which contrasts with studies
reporting that up to 48% of ICU patients are unable to engage in
self-assessment.”’

However, the trial has several important limitations. This was a
relatively small sample and may be underpowered to detect sig-
nificant changes in secondary outcomes, especially sleep quality
and delirium. As such, these outcomes should be interpreted
cautiously. As a single-centre study conducted in an Australian
ICU, differences in staffing ratios, ICU design, sedation practices,
and ICU protocols may limit external validity.

Temazepam appears to have a favourable side effect profile, but
concerns relating to the adverse effects of benzodiazepine expo-
sure, including an increased incidence of delirium in ICU patients,
an observed increase in mortality in outpatient settings, and the
risk of dependence, were not able to be adequately assessed in this
single-dose, single-centre trial.">>®>” While continuous infusions
of benzodiazepines have been linked to an increased risk of
delirium, the risk related to intermittent dosing remains less
clear.”® It is possible that a single dose of temazepam could
cause delirium many hours or days after administration, and the
final delirium assessment, which occurred 11 h poststudy drug
administration, would not have captured this. ICU delirium is
associated with increased short-term mortality, and exposure to
any agent that has the potential to promote delirium may be
unfavourable.®® As such, potential adverse effects should be
weighed against any possible improvements associated with an
increase in sleep time.

The optimal dosing regimen and treatment duration for
temazepam are not well defined. A weight- and age-adjusted dose
was used in this trial, but a clear dose—response relationship be-
tween temazepam dose and TST is not established.'” A single-night
intervention was chosen for pragmatic reasons, but repeated
dosing over successive nights could have potentially consolidated
the effect of temazepam on sleep duration and circadian align-
ment or demonstrated evidence of tolerance and tachyphylaxis
with increased adverse events.®!'62

The structured nurse assessment for TST used in this study has
been used previously and was selected because of the pragmatic
nature of the trial. However, it has not been validated against
polysomnography.”> An alternative method, the Edwards-
Schuring Sleep Observation Tool, has undergone such validation
but requires patient assessments every 15 min.®> In the study ICU,
it was impractical to add this frequency of recording to existing
busy nursing workloads. Structured nurse assessment may be
prone to bias and be insufficiently sensitive or specific to accu-
rately determine a patient's sleep state in the presence of con-
current sedation or an altered conscious state from other causes,
resulting in an overestimation of TST.* The poor agreement be-
tween TST and subjective sleep quality in this study may be
attributable to misclassification of sedation as sleep. However, this
discordant relationship has previously been described and
postulated to be due to atypical sleep, persisting sleep deprivation,
or that these two measures address different aspects of sleep.4~66
While concurrent use of polysomnography was planned and
would have permitted validation of the nurse assessment, poly-
somnography recording for all participants was limited by logis-
tical issues and patient preference.
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Table 3
Table comparing length of stay, hospital mortality, adverse events, and delirium for patients receiving temazepam and placebo.
Temazepam (n = 28) Placebo (n = 28) p-value

Length of stay poststudy drug administration
- ICU LOS, day 6.5(9.1) 3.7 (4.1) 0.16
- Hospital LOS, days 17.4 (10.5) 21.4(25.3) 0.45
Hospital mortality, n (%) 5(17.9) 2(7.1) 0.23
Adverse events, n (%) 1(3.6) 0(0.0) 0.31
Delirium, n (%)
- CAM ICU positive prestudy 3(10.7) 5(17.9) 0.45¢
- CAM ICU positive poststudy 1(3.6) 4(14.3) 0.16°

Data presented as mean (standard deviation) or number (percentage).

ICU, intensive care unit; n, number; CAM-ICU, Confusion Assessment Method for ICU; LOS, length of stay.

@ Chi-square.

Patients in the ICU frequently do not have a single consolidated
nocturnal rest period, and instead, their sleep is spread over 24 h.®’
Consequently, by limiting our assessment of sleep to just the night-
time period, the full effect of the intervention on patients’ sleep over
the entire 24-h period may not have been fully appreciated.

This study enrolled 60 patients over 44 months, including a
pause in enrolment for four months during 2021 due to logistical
limitations imposed by a surge in COVID-19 patients in Melbourne.
Nonetheless, recruitment was slower than expected, with point-
prevalence data indicating that a pharmacological sleep aid is pre-
scribed to around 10% of patients in Australasian ICUs." The cause
for this slow rate of recruitment is unknown but likely multifacto-
rial. Screening was restricted to weekdays when all staff (study
intensivist, pharmacist, and researcher) were available, and due to
competing demands and leave, screening did not occur every day.
Potential patients required that a pharmacological sleep aid be
indicated, the treating clinician had no preference for a particular
drug, and the patient was competent to provide written informed
consent, or this could be obtained from their medical treatment
decision maker. We did not obtain consent in 38 of the 99 patients
approached, and the refusal rate was greater than we anticipated.

5.5. Future directions and clinical implications

As a preliminary, single-centre trial, with some missing data,
the observed trend towards longer nurse-observed TST, improved
nurse-reported sleep quality, and low rate of adverse events seen
in those receiving temazepam raises the prospect that a larger,
multicentre study may be justified to fully define the effects of
temazepam or other similar benzodiazepine receptor agonists.
Reproducing this study with a placebo-control may not be possible
in some jurisdictions, and the use of an appropriate active control
may be preferable. However, the absence of any patient-reported
improvements in sleep quality and broader concerns relating to
the potential adverse effects of benzodiazepine use potentially
suggests that future research on alternative agents might yield
more positive results. Such agents include clonidine, gabapentin or
other novel therapies.*368-70

Given the multifactorial nature of sleep disruption in the ICU
population, in addition to the use of sleep-promoting medications,
a more holistic approach to optimising sleep and circadian
rhythms may be necessary.>*%?~7! Future studies should include
both objective and subjective measures of sleep quantity and
quality to facilitate a full understanding of any intervention.

The structured nurse assessment used to determine TST pro-
vided a pragmatic and simple means to measure sleep, but the
validation of this against polysomnography is a priority for future
research into sleep in the critically ill. The low number of poly-
somnography performed during this study highlights the chal-
lenges of using this technique in the ICU setting.”?

6. Conclusion

The administration of temazepam in ICU patients did not in-
crease nurse-observed total nocturnal sleep duration or subjective
sleep quality. While observed changes in sleep duration did not
reach statistical significance, sensitivity analyses provide support
for a larger study. Nonetheless, the absence of improvement in any
patient-oriented outcome suggests that clinicians should be
circumspect in prescribing temazepam as a pharmacological sleep
aid outside of a clinical trial.
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