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Abstract

Background: Critical illness can cause posttraumatic stress and impaired mental health. The NONSEDA-

trial was a Scandinavian multicenter RCT, assessing non-sedation versus sedation with a daily wake-up call 

during mechanical ventilation in critically ill adults. The aim of this sub-study was to assess the effect of 

non-sedation on posttraumatic stress and mental health.

Methods: This sub-study is based on all participating patients from a single NONSEDA trial-site (Kolding, 

Denmark). Patients were randomised to sedation or non-sedation within the first 24 hours of mechanical 

ventilation. Three months after ICU-discharge survivors were examined by a neuropsychologist for 

posttraumatic stress, anxiety and depression, and filled out the SF-36 questionnaire regarding quality of 

life.

Results: The two groups of survivors were similar with regard to baseline characteristics, length of 

admission and mechanical ventilation. Sedated patients received more propofol and midazolam. Doses of 

morphine and haloperidole were equal. Primary outcome: the number of patients with posttraumatic 

stress disorder did not differ between groups (non-sedated: 2 patients vs sedated: 0, p=0.23). Secondary 

outcomes: There were no differences between groups in either Beck Anxiety Index (median, non-sedated: 

0 vs sedated: 0, p=0.62), Beck Depression Index (median, non-sedated: 7 vs sedated: 4, p=0.24), SF-36 

mental component score (mean, non-sedated: 46.7 vs sedated: 47.5, p=0.73) or number of patients with 

symptoms of posttraumatic stress (8 in both groups, p=0.89). 

Conclusion:  Levels of PTSD, anxiety and depression and quality of life regarding mental health 

were similar between the non-sedated and sedated group.
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 Editorial Comment:

It is now evident that post ICU mental disturbances may be a major treat to quality of life for ICU 

survivors. The role of sedation during mechanical ventilation is controversial- if sedation provides comfort 

or if it predisposes to PTSD-like symptoms. In this interesting assessment in survivors of the NONSEDA 

study, post ICU psychological health was evaluated, where participants had been randomised to sedation 

or no sedation during mechanical ventilation.

Introduction

Critical illness and admission to an intensive care unit (ICU) can potentially be a terrifying experience. The 

prevalence of posttraumatic stress disorder (PTSD) in survivors of critical illness has been found to range 

from 4-65%[1,2]. A recent, large study showed that more than half of the respondents had significant 

symptoms of depression, anxiety or PTSD following critical illness[3]. Sedation has traditionally been used 

widely within critical care to provide comfort, alleviate stress response and spare the patient from 

suffering. During the past two decades, interest in the relationship between the level of sedation and 

subsequent mental health has grown. In 2003, Kress et al found that daily interruption of sedatives did 

not result in adverse psychological outcomes, and in fact seemed to reduce symptoms of PTSD[4]. Jones 

et al found that delusional memories alone from the ICU predispose to development of PTSD, whereas 

memories of real events, even if relatively unpleasant, seemed protective of PTSD[5]. In 2010, Strøm et al 

performed an RCT and found that a protocol of no sedation during critical illness requiring mechanical 

ventilation did not increase the risk of long term psychological sequelae[6]. Two recent meta-analyses 

conclude that light sedation seems safe with regard to PTSD, and that interruptions of sedation and 

analgesia-based sedation might show trends towards reducing PTSD symptoms[2,7]. 

The multicenter NONSEDA randomized trial assessed harms and benefits of non-sedation versus sedation 

with a daily wake-up call during mechanical ventilation in critically ill patients[8]. The aim of this sub-study 

of the NONSEDA trial was to assess the effect of non-sedation on posttraumatic stress and psychological 

health three months after ICU discharge. 
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Methods

The NONSEDA trial took place in eight ICUs in Scandinavia between January 2013 and December 

2017[8,9]. In total, 700 patients were included. Inclusion criteria were adult patients (18 years or above), 

who were endotracheally intubated and mechanically ventilated with an expected duration of at least 24 

hours. Patients were excluded if they had severe head trauma, therapeutic hypothermia, status 

epilepticus, were comatose on admission (not medically induced), had a ratio of partial pressure of 

arterial oxygen (kilopascals) to fraction of inspired oxygen of 9 or lower, or if sedation was necessary for 

oxygenation or for the patient to remain in a prone position. Participants were randomized to one of two 

parallel groups within the first 24 hours of mechanical ventilation, using a 24-hour available computer 

system with allocation concealment. Patients in the intervention group were not sedated but given bolus 

doses of morphine if needed for pain or discomfort. Patients in the control group were sedated 

continuously to an intended RASS (Richmond Agitation and Sedation Scale[10]) score -2 to -3 (using 

propofol the first 48 hours, followed by midazolam) with bolus doses of morphine if needed and a daily 

interruption of sedatives, a “wake-up call”. In case of delirium, non-pharmacological interventions were 

the first choice (i.e. attempting to identify and treat reversible causes of delirium such as pain or 

symptoms of withdrawal, and applying a multicomponent strategy including reorientation, cognitive 

stimulation, sleep improvement, reduced immobility etc., as described in the PADIS guidelines[11]), and, if 

insufficient, haloperidol could be given. If a non-sedated patient was somehow uncomfortable, an extra 

member of staff would sit by the bedside and comfort the patient. However, if the patient could not 

tolerate non-sedation despite this, they were sedated, and the need for continuous sedation was then 

reevaluated daily during the wake-up call. Participants and trial personnel were not blinded to 

randomisation due to the nature of the intervention. A more thorough description of the intervention can 

be found in the trial protocol[9].

The sample for this sub-study consisted of all the patients from a single NONSEDA trial-site (Kolding, 

Denmark), a mixed ICU with 11 ICU- and three intermediary care beds in a secondary-care, teaching 

hospital. The nurse-to-patient ratio in the unit was 1:1 in daytime and 1:1.5 in nighttime. Physical 

restraints were never used. Non-sedation was not a new concept in this unit at the initiation of the 

NONSEDA-trial, as it had been a widespread practice during a decade. Hence, physicians and nurses in the 

unit were a priori used to care for both sedated and non-sedated ICU-patients.  

Three months after ICU discharge survivors were invited to a follow-up session at the ICU in Kolding 

Hospital and asked to complete the Medical Outcomes Study 36-Item Short Form Health Survey (SF-A
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36[12]) at home. The follow-up session consisted of a semi-structured psychological interview, including 

the Post Traumatic Stress Disorder Index (PTSD-8)[13], Beck Depression Inventory (BDI)[14] and Beck 

Anxiety Inventory (BAI)[14]. The same experienced neuropsychologist (MS) conducted all interviews and 

was blinded to the patients’ randomisation. If a patient declined to come to the hospital, they were asked 

if trial personnel could visit them and conduct the assessment in their home. Any patient who was 

diagnosed with PTSD was guided to find appropriate help within the established Danish health care 

system and invited for a second assessment after 6 months. Patients had travel expenses refunded but 

did not receive any other financial compensation. All patients were interviewed in person, no interviews 

with proxies were conducted.

Outcomes

The primary outcome measure was number of patients in each group diagnosed with posttraumatic stress 

disorder by a neuropsychologist (using the WHO ICD-11 diagnostic criteria for PTSD[15]) three months 

after discharge from ICU. The secondary outcome measures were patient-reported quality of life (SF-36, 

mental component score[12]), symptoms of depression (using BDI[14]) and symptoms of anxiety (using 

BAI[14]). Explorative outcome measure was symptoms of PTSD, defined as number of patients in each 

group who did not fulfill the criteria for PTSD diagnosis, but had one or more symptoms of PTSD.

PTSD diagnosis 

We adhered to the WHO ICD-11 criteria for PTSD diagnosis[15]. It states that the patients must have been 

exposed to an extremely threatening or horrifying event, which we believe that critical illness is. 

Furthermore, patients must present symptoms within all of the following three domains: 1) re-

experiencing the traumatic event (for example nightmares or flashbacks), 2) avoidance of the event (both 

mentally and physically) and 3) heightened vigilance. The PTSD-8 Inventory was used by the 

neuropsychologist to guide the semi-structured interview[13]. The PTSD-8 has operationalized the three 

domains, so that a patient can score from 1 to 4 (1 being “not at all”, and 4 being “most of the time”) in 

four items concerning re-experiencing, two items concerning avoidance and two items concerning 

heightened vigilance. For the diagnosis of PTSD, the neuropsychologist must evaluate the patients’ 

symptoms to be minimum 3 in at least one item within each of the three domains. Patients, who did not 

qualify for the diagnosis of PTSD, but scored minimum 3 in at least one item in one or two of the domains, 

were categorized as having symptoms of PTSD. 

SF-36 
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The SF-36 is a questionnaire containing 36 items that measure eight different domains of health-related 

quality of life. The scores from the eight domains can be summarized into two component scores, the 

physical component score (PCS) and the mental component score (MCS); standardized with mean 50 and 

standard deviation 10[16]. The SF-36 has been widely used and validated in critically ill 

populations[12,17,18]. 

If participants did not return the questionnaire within two weeks, a new was sent out. If still no reply was 

received after additionally two weeks, attempts were made to contact the participant and complete the 

questionnaire by telephone (using the designated SF-36 interview guide). Handling of SF-36 data was 

blinded.

Statistical analysis 

Data were handled according to intention-to-treat. Descriptive statistics were determined for all primary 

variables (age, sex, etc.). The data were expressed as mean ± SD except if the distribution was skewed, 

then data were presented as medians and interquartile range. Fisher’s exact test, Wilcoxon ranksum test 

and Student’s t-test were performed as appropriate, and p<0.05 was considered statistically significant. 

No separate sample size or power analysis was done for this sub-study.

Ethics and consent

Both the NONSEDA trial and this sub-study were approved by the local scientific research ethics 

committee and registered at clinicaltrials.gov (NCT 01967680: main protocol and NCT02040649: PTSD 

sub-study protocol). Informed consent was obtained from all participants in the study, preferably from 

the patient themselves, but in case of impaired consciousness, from the patient’s closest relative and 

general practitioner.
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Results

Between January 2014 and January 2017, 205 patients were included in the sub-study, 146 survived to 

ICU discharge, and 118 were still alive three months after ICU discharge (figure 1). Follow-up assessments 

were completed by June 2017. Five patients withdrew consent to the intervention but agreed to 

participate in follow-up. Five patients (3 non-sedated, 2 sedated) could or would not participate in any 

part of the follow-up (figure 1). Hence, 113 patients completed the SF-36 (95.7% of survivors), and 95 

patients participated in the neuropsychological assessment (80.5% of survivors) (figure 1). Mortality did 

not differ significantly between groups (see table A, supplementary material).

The two groups of survivors were similar with regards to age, gender, alcohol intake, daily use of 

benzodiazepines, admission diagnosis and severity of illness-scores (table 1). The 8 non-sedated and 10 

sedated patients, who only completed the SF-36 but declined or were too frail to participate in the in-

person interview, did not differ from the rest of the survivors regarding age and APACHEII score at 

admission (data not shown).

The patients, who died before follow up, were a little older than survivors (mean 73.1 vs 69.9 years, 

p=0.04), more likely men (68.5% of the dead were male vs 52.2% of survivors, p=0.02), and had a higher 

APACHE II (median 26 vs 24, p<0.001) and SAPS II score (median 52 vs 47, p=0.001) (results not shown).

The two groups of survivors did not differ significantly with regards to length of stay in the ICU or hospital, 

or duration of mechanical ventilation, although there was a tendency towards shorter hospital stay in the 

non-sedated group (median 15 vs 21 days, p=0.07) (table 2). Due to the intervention, sedated patients 

received more propofol on day one and two, and more midazolam on day three to 28. Doses of morphine, 

catapressan and haloperidole were equal between groups (table 2). During the first five days, a non-

sedated patient received on average 13.1 mg morphine daily and a sedated patient 10.2 mg daily (average 

patient weight was 77 kg). The mean RASS-scores for the first seven days differed significantly between 

groups, with RASS-scores for non-sedated patients around -1 to -1.5 and for sedated patients within the 

planned range (-2 to -3). A total of 30% of the non-sedated patients received sedatives at some point, 

accounting for 14% of their admission days within the first week (data not shown).

Serious adverse events (defined as either accidental extubation, requiring re-intubation within an hour or 

accidental removal of central venous line, requiring re-insertion within four hours) were rare, as only two 

events occurred (a patient in each group accidentally self-extubated). A
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The number of patients diagnosed with PTSD did not differ significantly between groups with two in the 

non-sedated group and zero in the sedated group (table 3). SF-36 MCS was equal between groups, as 

were scores on both depression and anxiety, BDI and BAI respectively (table 3). Number of patients with 

symptoms of PTSD did not differ between groups (table 3). 

To avoid the risk of underestimating PTSD, we analysed the hypothetical worst-case scenario, namely that 

all survivors, including those who did not participate in the follow-up assessment, had PTSD unless the 

neuropsychologist had rejected this. In this scenario, there was no significant difference between groups 

either (13 patients out of 57 in the non-sedated group vs 12 out of 61 in the sedated group, p=0.7).  

Figure 1, Flow chart 

Table 1, Baseline characteristics 

Table 2, Treatment characteristics

Table 3, Results 
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Discussion

We found no significant difference in number of patients with PTSD, quality of life regarding mental 

health, levels of depression or anxiety or number of patients with symptoms of PTSD between sedated 

and non-sedated patients. 

In total, we only found two patients who were diagnosed with PTSD. These two patients both had long 

and severe non-psychotic psychiatric anamneses prior to their critical illness, perhaps rendering them 

vulnerable. The prevalence of PTSD after treatment in ICU is debated and found to be anything between 

5-63%[1]. It is important to distinguish between a diagnosis made by a professional clinician and 

symptoms measured by self-report questionnaires. Quite a few studies in the area have used screening 

tools to assess the prevalence of symptoms of posttraumatic stress. As many of these authors themselves 

state, screening tools cannot be used for making diagnoses, as there is a risk of false positive findings[1]. 

In a meta-analysis of posttraumatic stress following critical illness, Parker and colleagues identified 36 

relevant studies, out of which 95% used questionnaires for the assessment of PTSD[2]. We have based our 

findings on a formal, clinical assessment by an experienced neuropsychologist. 

In published studies, patients have been examined between discharge and 10 years after[4,19–22]. We 

chose to conduct the follow-up assessment 3 months after ICU discharge to not miss any cases of PTSD 

which might later resolve either spontaneously or through treatment. Looking at other prospective trials 

with the same timing, Cuthbertson et al found 14% with PTSD at three months post discharge[20], Patel et 

al found 10% with ICU-related PTSD[23], Jackson et al found 10-14% with significant PTSD symptoms[24] 

and Capuzzo found 3% with significant PTSD symptoms[19]. These findings are in line with ours. 

The relatively low prevalence of PTSD found in our study might be a product of several factors. The nurse-

to-patient ratio was favorable, and it was possible to call for an extra member of staff if a patient was 

uncomfortable. The ICU staff had experience with treatment of non-sedated patients. Relatives were 

welcome in the ICU as much as they liked and physical restraints were never used. 

The explorative outcome “Symptoms of PTSD” was not originally an outcome in this trial but was added to 

provide as much information as possible. By adding this outcome, we can provide information on every 

patient who had a symptom of PTSD, even if just within a single item. This is important since symptoms of 

PTSD (even though presumably less debilitating than full-blown PTSD) is likely to be patient-relevant. 
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The sedated patients were on average very lightly sedated (RASS -1.5 to -2.5). The difference between the 

two groups was small, as RASS-values for the non-sedated patients were on average -1 (-1=drowsy). The 

main reason that non-sedated patients had RASS-values below 0 (0=alert and calm) was that critical illness 

per se impairs consciousness. Further, almost a third of the patients randomized to non-sedation received 

sedatives on at least one occasion, accounting for 14% of their admission days. Combined, this resulted in 

an average difference between the two groups at just approximately 1 RASS-score. However, being 

drowsy because of critical illness or natural sleep is likely to affect the mind different than sedatives.

High doses of opioids (more than 100 mg daily) have been found to increase the risk of PTSD in survivors 

of critical illness[25]. Non-sedation has been accused of merely being opioid-sedation, however, with daily 

doses of opioids of 13.1 mg (non-sedated patients) and 10.2 mg (sedated patients) this is not the case in 

our trial, as these doses are relevant in term of analgesia, but too low to cause sedation.

In 2010 our group conducted the first randomised trial on sedation versus non-sedation and found that 

the non-sedated group tended to score lower for PTSD[26]. This complemented the results of other 

randomised trials on the effects of sedation on PTSD: A trial introducing daily interruptions of sedatives 

versus continuous sedation showed that daily interruptions decreased symptoms of PTSD[4]. A trial of 

light versus deep sedation[27], a trial of daily spontaneous awakening and spontaneous breathing 

trials[24] and a trial of daily sedative interruption versus intermittent sedation[7] did not show any 

adverse psychological effects of being more awake either. It could seem that real memories instead of a 

“black hole” could be psychologically protective. After discharge, patients need to live and cope with the 

fact that they have been critically ill and possibly close to death. Being more awake and able to 

communicate to some extent with relatives and caretakers during critical illness might alleviate the stress. 

Jones et al proposes that real memories might make it easier for the patient to categorize potential 

frightening delusional memories as unreal[5]. However, this present trial does not support that non-

sedation should be protective of PTSD, though neither it seems to cause psychological problems. 

ICU-diaries have been found in several trials to have a positive effect on PTSD and psychological health 

following critical illness[28–30]. A new trial combining non-sedation and ICU diaries intended to enhance 

the patients’ ability to remember and reconstruct a narrative of the critical illness, would be interesting. 

Our study has a number of strengths. All outcome assessment was performed blinded. The same, 

experienced neuropsychologist carried out all interviews, which were held at a specific timepoint. We did 

not use a screening tool, but an extensive clinical assessment. The trial was randomised, and includes a A
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relatively high number of critically ill patients compared to other randomised trials on effects of sedation 

on PTSD[4,6,7,24,27]. 

It has been a priority for us to ensure a high participation rate, since this is important when assessing 

posttraumatic stress[31]. The follow-up assessments took place close to the ICU. If a patient suffered from 

PTSD, they would probably seek to avoid this confrontation and choose not to participate. In our study, 

participants could opt for assessment in their own home, thus avoiding the hospital. However, they would 

still be reminded of the event, and refuse participation. This was why we performed worst-case scenario 

calculations, which did not change the result. 

The generalizability of our results is high. Our population is a general mixed ICU population, with wide 

inclusion criteria (adults on mechanical ventilation for more than 24 hours) and relatively few exclusion 

criteria. For example, we did not exclude patients due to preexisting psychological problems, known PTSD, 

substance abuse or cognitive impairments. 

There are limitations to this trial. The results are based on patients from just one of the participating 

centers. Although we randomized 205 patients, our sample size for follow-up was limited by mortality. It 

was not logistically or economically feasible to conduct neuropsychological interviews with every 

participating patient in the NONSEDA-trial. No separate power analysis was performed for this sub-study. 

We might have included too few patients, especially since the difference between the intervention and 

control group proved to be rather small, at approximately 1 RASS-score. We only found two patients with 

PTSD, both from the non-sedation group, and we cannot know if this result could have been different in a 

larger setting.

Even though the neuropsychologist was blinded to the intervention, it could be argued that the patient 

could, inadvertently, reveal it during the interview. However, it is our experience that most patients were 

not aware of which group they had been assigned to. All patients had been sedated at some point (e.g. for 

intubation) and most had been non-sedated for longer or shorter periods during weaning, which might 

explain the confusion, and we therefore believe that patients could not validly unblind the study.

Conclusion

Levels of PTSD, anxiety and depression and quality of life regarding mental health were similar between 

the non-sedated and sedated group. A
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Table 1 

Baseline data 
For participants in the assessment of PTSD and psychological health 

 Non-sedated patients 

(n=54) 

 

Sedated patients 

(n=59) 

p-value 

Age.  

Median (IQR) 

72 (62-77) 70 (63-80) 0.77§ 

Women.  

n (%) 

22 (40.7%) 32 (54.2%) 0.15£ 

Daily use of benzodiazepines.  

n (%) 

3  (5.6%) 6 (10.2%) 0.5¥ 

Alcohol, weekly intake. n (%)     0.8¥ 

0-7 units 30 (55.6%) 37 (62.7%)  

8-15 units 18 (33.3%) 15 (25.4%)  

16-21 units 1 (1.9%) 1 (1.7%)  

>21 units 5 (9.3%) 6 (10.2%)  

APACHEII-score.  

Median (IQR) 

24  (20-27) 24 (19-27) 0.65§ 

First SOFA-score.  

Median (IQR) 

7  (5-9) 8 (6-11) 0.12§ 

SAPSII-score.  

Median (IQR) 

45 (35-53) 49  (38-56) 0.42§ 

Admission diagnosis.  

n (%) 

   

0.22¥ 

-Pneumonia/ARDS 30 (55.6%) 26 (44.1%)  

-Sepsis 4 (7.4%) 7 (11.9%)  

-Exacerbation of COPD 9 (16.7%) 4 (6.8%)  

-Cardiac failure 1 (1.9%) 0 (0%)  

-Trauma 2 (3.7%) 2 (3.4%)  

-Pancreatitis 1 (1.9%) 3 (5.1%)  A
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-Ruptured aortic aneurysm 6 (11.1%) 15 (25.4%)  

-Post-operative complications 1 (1.9%) 2 (3.9%)  

IQR: interquartile range. APACHEII: acute physiology and chronic health evaluation, version II. SOFA: 

sequential organ failure assessment. SAPSII: simplified acute physiology score, version II. ARDS: 

acute respiratory distress syndrome. COPD: chronic obstructive pulmonary disease. 

§ Wilcoxon ranksum test. £ Pearsons Chi2-test. ¥ Fischers exact test 
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Table 2 

Treatment characteristics 

For participants in the assessment of PTSD and psychological health 

 Non-sedated patients, 

n=54 

Sedated patients, 

n=59 

p-value 

 

Medical exposure during trial 

   

Propofol. 

Mg/kg/h, day 1-2. Mean ±SD 

0.30 ±0.45 0.69 ±0.63 <0.01€ 

Midazolam.  

Mg/kg/h, day 3-28. Mean ±SD 

0.0009 ±0.004 0.0038 ±0.009 0.03€ 

Morphine. 

Mg/kg/h 28 days. Mean ±SD 

0.002 ±0.0024 0.002 ±0.0028 0.85€ 

Morphine. 

Mg/kg/h first 5 days. Mean ±SD 

0.0071 ±0.007 0.0055 ±0.0051 0.18€ 

Haloperidole. 

Mg/kg/h 28 days. Mean ±SD 

0.00033 ±0.0008 0.00034 ±0.001 0.95€ 

Catapressan. 

Microg/kg/h 28 days. Mean ±SD 

0.0071 ±0.0019 0.01 ±0.027 0.48€ 

RASS score for mornings and 

evenings (before and after wake-up 

call in sedated group).  

Mean ±SD 

     

Day 1 -1.43 ±1.52 -2.34 ±1.48 <0.005€ 

Day 2 -0.94 ±1.42 -2.07 ±1.44 <0.005€ 

Day 3 -1.02 ±1.43 -2.13 ±1.51 <0.005€ 

Day 4 -1.03 ±1.51 -2.00 ±1.79 <0.005€ 

Day 5 -1.19 ±1.61 -2.30 ±1.66 <0.005€ 

Day 6 -1.13 ±1.64 -2.02 ±1.56 <0.005€ 

Day 7 -0.80 ±1.66 -1.81 ±1.62 <0.005€ 

ICU length of stay.  

Days, median (IQR) 

8 (5-12) 9 (4-19) 0.57§ 

Length of mechanical ventilation.  3 (2-6) 4 (2-10) 0.15§ A
cc

ep
te

d 
A

rt
ic

le



 

This article is protected by copyright. All rights reserved 

Days, median (IQR) 

Length of hospital stay.  

Days, median (IQR) 

15 (11-26) 21 (14-39) 0.07§ 

Time from ICU-discharge to follow-

up.  

Days, median (IQR) 

91  (81-101) 97  (84-104) 0.13§ 

Time from ICU-discharge to SF-36 

completion.  

Days, median (IQR) 

87.5  (77-98) 91  (80-98) 0.4§ 

Information gathered by mail.  

n (%) 

45  (83.3%) 55  (93.2%) 0.14£ 

SD: standard deviation. RASS: Richmond agitation and sedation score. ICU: intensive care unit. IQR: 

interquartile range.  

Only intravenous medication with sedative effects was given. 

€Students t-test. §Wilcoxon ranksum test. £Fischers exact test 
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Table 3 

Results 
 

 Non-sedated 

patients, n=46 

Sedated patients, 

n=49 

p-value 

 

PTSD-diagnosis.  

n (%) 

2  (4.3%) 0  (0%) 0.23¥ 

 

Symptoms of PTSD.  

n (%) 

8  (17.4%) 8  (16.3%) 0.89£ 

Beck Depression Index (BDI).  

Median (IQR) 

7  (2-14) 4  (2-10) 0.24§ 

Beck Anxiety Index (BAI).  

Median (IQR) 

0  (0-4) 0  (0-2) 0.62§ 

 Non-sedated 

patients, n=54 

Sedated patients, 

n=59 

p-value 

 

SF-36, mental component score.  

Mean ±SD 

46.7 ±12.2 47.5 ±12.6 0.73€ 

PTSD: posttraumatic stress disorder. IQR: interquartile range. SD: standard deviation. SF-36: Medical 

Outcomes Study 36-Item Short Form Health Survey, version 2. 

¥ Fischers exact test. £Pearsons chi2 test. § Wilcoxon ranksum test. € Student’s t-test 
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Figure 1. Flowchart 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

395 patients considered eligible  

189 excluded:  
109 declined to participate  

4 severe head trauma 

7 therapeutic hypothermia 

3 status epilepticus  
2 PaO2/FiO2<9 

12 participated in the study before 

1 transferred from another ICU with intubation > 48 h 

51 comatose at admission 

46 tested at 3-months follow-up by neuropsychologist: 
-41 assessed in follow-up clinic by neuropsychologist 

-5 assessed at home by neuropsychologist 

 

8 additional patients, who only completed SF-36. 

 

104 enrolled in follow-up study 

104 allocated to non-sedation  

 

101 enrolled in follow-up study 

101 allocated to sedation 

49 tested at 3-months follow-up by neuropsychologist: 
-43 assessed in follow-up clinic by neuropsychologist 

-6 assessed at home by neuropsychologist 

 

10 additional patients, who only completed SF-36. 
  

206 randomized 

2 withdrew consent to intervention, 

but not follow-up 

 

3 withdrew consent to intervention, 

but not follow-up 

 

40 died (32 in ICU, 3 in hospital, 5 

after discharge)  

1 declined participation in assessment  

Unable to participate due to: 

1 moribund state 

47 died (27 in ICU, 12 in hospital, 8 after 

discharge)  

1 declined participation in assessment  

Unable to participate due to: 

2 moribund state 

 

1 randomization error (mistake in 

consent procedure) 

205 participants 
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