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Abstract

Background: Critical illness is associated with severely impaired health related quality of life (HRQoL) for 

years following discharge. The NONSEDA-trial was a multicenter randomized trial on non-sedation versus 

sedation with a daily wake-up trial in critically ill, mechanically ventilated patients in Scandinavia. The aim 

of this sub-study was to assess the effect of non-sedation on HRQoL and degree of independence in activities 

in daily living (ADL) three months post-ICU.

Methods: All survivors were asked to complete the Medical Outcomes Study Short-Form 36 questionnaire 

(SF-36) and the Barthel Index three months post-ICU. To limit missing data, reminders were sent. If 

unsuccessful, telephone interviews could be used. Outcomes were the level of HRQoL and ADL-function in 

each group. All outcomes were assessed blinded. 

Results: Of the 700 patients included 412 survived to follow-up. A total of 344 survivors participated (82%). 

Baseline data were equal between the two groups. Mean SF-36 scores for the non-sedated vs sedated patients 

were: Physical Function 45 vs 40, p=0.69, Bodily Pain: 61 vs 52, p=0.81, General Health: 50 vs 50, p=0.84, 

Vitality: 42 vs 44, p=0.85, Social Function: 75 vs 63, p=0.85, Role Emotional: 58 vs 50, p=0.82, Mental 

Health: 70 vs 70, p=0.89, Role Physical: 25 vs 28, p = 0.32, Physical Component Score: 38 vs 37, p=0.81, 

Mental Component Score: 48 vs 46, p=0.94, Barthel Index: 20 vs 20, p=0.74.

Conclusion: Randomization to non-sedation neither improved nor impaired health-related quality of life or 

degree of independence in activities in daily living three months post ICU-discharge. 

Keywords: Intensive care, mechanical ventilation, non-sedation, health related quality of life

Editorial Comment: Health-related quality of life and independence in activity of daily living has been 

shown to be similarly important as survival among survivors of critical illness. It has been suggested that no 

sedation of mechanically ventilated ICU patients might be beneficial compared with light sedation, but the 

present study did not confirm that hypothesis.
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Background

For decades, the preferred primary outcome within intensive care research has been mortality. However, 

advances within intensive care diagnostics and therapy have led to improved survival. Indeed, survival is 

important, but health-related quality of life (HRQoL), and the degree of independence in activity of daily 

living (ADL) is deemed of equal importance to patients, relatives, and clinicians1-4. Knowing that HRQoL 

and independence in survivors of critical illness are impaired in years after discharge from the ICU, little 

evidence currently exists on specific interventions for improving HRQoL after critical illness5-9. Most of the 

studies on improving HRQoL after critical illness have focused on interventions following ICU and hospital 

discharge10-12. Only a few studies have assessed interventions that took place during the ICU admission, and 

HRQoL has not been a primary outcome in these studies13,14.  

This study was a sub-study of the NONSEDA trial, which was a randomized controlled multicenter trial 

investigating the benefits and harms of non-sedation versus sedation with a daily wake-up trial in critically ill 

adults during mechanical ventilation15,16. A study by Laerkner and colleagues conducted at the mixed ICU in 

Odense, Denmark reported that patients who were managed with non-sedation during mechanical ventilation 

had multiple distinct memories from their ICU stay17. In 2005, a prospective study found that recollection of 

ICU experiences may improve survivors’ HRQoL18.  It has also been suggested that decreasing delirium and 

promoting early mobilization might improve HRQoL, and non-sedation could provide the basis for achieving 
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these goals 19,20. Therefore, the objective of this study was to test the hypothesis that randomization to non-

sedation would be associated with improvements in HRQoL and functional independence in the early phases 

of recovery after discharge from the ICU. 

Material and Methods

This study was a sub-study of the NONSEDA trial, a Scandinavian multicenter randomized trial, including 

patients from eight Scandinavian mixed ICU’s in Denmark, Norway and Sweden15. Four of the participating 

sites were ICU at university hospitals, and four sites were ICU’s at secondary-care, teaching hospitals. 

Inclusion criteria were mechanical ventilation for more than 24 hours and age above 17 years. Exclusion 

criteria were coma or status epilepticus at admission, a need for therapeutic hypothermia or severe head 

trauma. Participants were randomized within 24 hours from intubation to either the intervention group 

receiving no sedation during mechanical ventilation, or to the control group receiving continuous sedation 

with a daily wake-up call. Both groups received bolus doses of morphine when as needed. In case of 

delirium (which was assessed with the Confusion Assessment Method for the ICU (CAM-ICU))21, non-

pharmacological interventions were used as first choice, and haloperidol could be given. 

Patients in the sedation group were sedated to a target Richmond Agitation Scale (RASS)22 score of -2 to -3 

using propofol the first 48 hours followed by midazolam. It was not possible to blind patients, relatives, or 

ICU staff to the intervention due to its nature. A more detailed description of the NONSEDA trial can be 

found in the study protocol16. Baseline and relevant clinical data were obtained from all the participants.

All survivors were asked to complete the Medical Outcomes Study Short-Form 36 questionnaire (SF-36) and 

the Barthel Index (BI) three months post ICU-discharge in their native language. The survival status was 

established through the civil registration number in the respective participating countries before sending out 

the questionnaire in a letter specifically addressed to the participant. A preaddressed and prepaid return 

envelope was included in the letter. To limit missing data, reminders were sent out after two weeks. If 

unsuccessful, we tried to reach the patient by telephone in order to perform a telephone interview. If none of 

this resulted in completed questionnaires the participant was considered lost to follow up. Outcome assessors 

were blinded to randomization group. 

Primary outcome was the level of HRQoL in each group, measured as the eight SF-36 domain scores, as well 

as the two component scores. Secondary outcome was the ADL-function measured as the BI. Several studies 

have indicated that older patients might adapt better to new or worsened limitations following critical illness, 

compared to younger patients4,23. Therefore, we choose to perform a sub-group analysis on patients aged 60 

years or below to see, if these findings also applied to the NONSEDA trial.
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Parts of this manuscript has been presented at The Scandinavian Society of Anaesthesiology and Intensive 

Care Medicine’s conference in Copenhagen, August 2019 as part of “The Acta Best Abstract competition”. 

Data on the mental component score and the physical component score from 113 patients from a single of 

the participating trial sites will be presented in future publications24,25.

Ethics, approval, clinical trials identifier

The NONSEDA trial was approved by the local scientific research ethics committee and registered at 

clinicaltrials.gov (NCT01967680). The patients were asked to participate in the follow-up when asked for 

their participation in the NONSEDA trial. Informed consent was obtained from all participants in the study, 

either from the patient themselves, or in case of impaired consciousness, from the patient’s closest relative.  

In the latter case no reconsent was needed.

HQQL and activity of daily living measurements

The SF-36 is a widely used questionnaire for assessing HRQoL2,26. It has been validated for use in survivors 

of critical illness27,28, and since the study took place in Norwegian, Swedish and Danish it was important that 

the questionnaire was validated in these languages29-31 . The SF-36 contains 36 items measuring eight 

different domains of HRQoL, labelled: physical functioning, role-physical, bodily pain, general health, 

vitality, social functioning, role-emotional, and mental health. The scores from all eight domains can be 

transformed into a Physical Component Score (PCS, reflecting the domains: physical functioning, physical 

role, pain, and general health) and a Mental Component Score (MCS, reflecting the domains: vitality, social 

functioning, emotional role, and mental health). Scores range from 0 to 100 with higher scores representing 

better function. For the component scores, 50 is the population mean, with a standard deviation of 10.

The Barthel-20 Index (BI) measures degree of independence in ADL32. The capacity to perform ten basic 

ADL activities is scored from zero to one, two or three points. This results in an estimation of the patient’s 

level of independence with scores from 0 (totally dependent on help) to 20 (totally independent). The 

Barthel-20 is compared to the original Barthel-100 index from 1958 easier to use for the patients, and thus 

more operational33. 

Statistical Analysis

In this sub-study of the NONSEDA trial no sample size calculation was done, as all survivors were 

considered eligible. To assess whether non-sedation affected younger patients different than older, we 

planned a subgroup analysis concerning patients below or equal to the age of 60 years. Descriptive statistics 
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were determined for all primary variables. The data are expressed as mean +/- standard deviation, except if 

the distribution is skewed, then data are presented as medians and interquartile ranges. Students t-test, 

Wilcoxon rank-sum test, and Pearson’s Chi2-test were performed as appropriate and p< .05 was considered 

statistically significant. No correction for multiple comparisons was done. All analyses were performed using 

R statistical software (R Core Team (2013). R: A language and environment for statistical computing. R 

Foundation for Statistical Computing, Vienna, Austria.URL http://www.R-project.org/).  

Results

In total, 700 patients were included in the NONSEDA trial between January 2014 and November 2017. Of 

these, 422 survived to the 90 days follow-up. Another 28 died before they could respond to the 

questionnaire, and 50 patients declined to participate. Hence, a total of 344 (82%) survivors completed the 

questionnaires. Of these, 159 patients had been randomized to non-sedation, and 185 patients had been 

randomized to sedation (figure 1). The majority of patients answered by mail, and only 3% in both groups 

were interviewed by telephone (table 1). Baseline data showed that the population was primarily men, had 

high disease severity scores, and pneumonia accounted for almost half of the admissions to the ICU (table 1). 

Regarding the intervention of non-sedation versus sedation, the groups were separated by a mean RASS 

score of approximately one (table 2 and figure 2). In the non-sedated group 38% of the patients needed 

sedation at some timepoint during mechanical ventilation (MV). In total, patients in the non-sedated group 

had been sedated during 18% of their ICU admission days (data not shown). Due to the intervention, patients 

in the sedated group received more propofol and midazolam compared to the patients in the non-sedation 

group. Doses of Morphine, haloperidol and catapresan were small, and did not differ significantly between 

the two groups (table 2).

The non-responders (including both those who died less than 90 days after discharge from the ICU and those 

who did not wish to participate in the follow-up assessment) were older, had a significantly higher APACHE 

II score, longer duration of MV, and longer ICU stay. Their hospital stay was significantly shorter than the 

responders (table S4, supplementary material).

The scores on the eight domains or the two component scores in the SF36 questionnaire did not differ 

significantly between the non-sedated and the sedated patients. Scores on the MCS were higher than scores 

on the PCS in both groups. The median (IQR) PCS were 38 (31 -45) and 37 (31 -45) in the non-sedated 

versus the sedated patients (p=0.81). Median (IQR) MCS were 48 (36 – 57) and 46 (36 – 56) (p=0.94) in the 

non-sedated versus the sedated patients. The median (IQR) BI-20 was 20 (17 – 20) in both groups (table 3). 

In order to address potentially introduced bias we did a worst-case scenario, namely that all patients who had 

died within follow-up, got the worst possible HRQoL. Furthermore, we did a worst-case scenario were all 
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non-responders got the worst possible HRQoL and a best-case scenario were non-responders got the best 

possible HRQoL. In these three scenarios, the two component scores in the SF36 questionnaire did not differ 

significantly between the non-sedation and the sedation group (table S5, supplementary material).  

In the subgroup analysis on patients aged 60 years or younger (37 (23%) in the non-sedated group versus 41 

(22%) in the sedated group) the scores on the eight domains, and the two component scores in the SF36 

questionnaire did not differ significantly between the non-sedated and the sedated patients (Table S3, 

supplementary material). For baseline data and treatment characteristics please see supplementary material 

(table S1 and table S2).

Discussion

In this sub-study of the NONSEDA trial we did not find non-sedation to neither improve nor impair HRQoL 

or self-reported ADL-function in mechanically ventilated, critically ill adults. The BI-score was high 

(maximal score of 20 in both groups) when considering that the PCS was low, with a mean of 39 in the non-

sedated group and 37 in the sedated group, indicating impaired HRQoL regarding physical performance. The 

BI is known to exhibit a ceiling effect, and hence does not discriminate very well in patients who are not 

severely impaired regarding ADL function34,35. 

The MCS in our study was relatively close to the population norm of 50. This is in line with the findings of 

others, as it seems that critical illness affects HRQoL physical health more than HRQoL regarding mental 

health2,3 . 

To avoid the risk of bias by neglection of participants who died within 90 days of follow-up we performed a 

worst-case scenario calculation, in which the participants who died within follow-up got the worst possible 

HRQoL. As data on responders and non-responders were not similar, we also did a worst/best case scenario 

on this group in order to detect potentially induced bias. None of this changed the results.

Our subgroup analysis of patients aged 60 years or younger did not show any significant difference between 

the two groups in the eight domains, the component scores, or the BI (. 

In the NONSEDA trial there were significantly more days without delirium in the non-sedated group15. 

Furthermore, Granja and Orwelius found that having memories of the ICU stay was associated with a better 

HRQoL after ICU discharge18,36. With this in mind, it could seem surprising that we did not find a 

significantly better HRQoL in the non-sedated group. Reasons can be several. First of all, our sample size 
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was calculated to assess mortality, which was the primary outcome in the NONSEDA trial, and not to assess 

HRQoL. Consequently, we might have included too few patients to detect a difference between the groups. 

Secondly, the two groups were not as clearly separated as intended in the NONSEDA trial protocol (only 

approximately one on the RASS score, as opposed to the planned two to three)16. The consciousness of non-

sedated, critically ill patients is impaired due to their critical illness, and on top of this 38% of the patients in 

the non-sedated group received sedation at least once during the trial37,38. Furthermore, the control group was 

very lightly sedated, due to a reluctance to use sedation encountered in several participating sites meaning 

that we did not achieve a clinically meaningful separation between the two groups with regard to the 

intervention, sedation depth15. Chanques and colleagues performed the only other study assessing non-

sedation and HRQoL in a postoperative setting39. The authors did not show any significant difference in 

HRQoL between the non-sedated and the sedated postoperative patients. 

A number of studies have investigated clinical interventions meant to improve HRQoL in critical ill 

survivors after discharge from the (ICU). In 2011, Elliott and colleagues conducted a multicenter randomized 

trial involving 195 survivors of critically illness to test the effect of an individualized eight-week home-based 

physical rehabilitation program on improving physical function and HRQoL six month after hospital 

discharge10. In the RECOVER trial by Walsh and colleagues (2015), they evaluated the effect of increasing 

both physical and nutritional rehabilitation, and providing greater illness-specific information to 240 patients 

in the post-ICU hospital stay12. In an RCT from 2016, Jensen and colleagues tested a nurse-lead intensive 

recovery program where the intervention group received three consultations conducted by trained study 

nurses11. None of these comprehensive trials found that the interventions were superior to standard care in 

terms of improved HRQoL post ICU discharge. It seems that it is extremely difficult to improve HRQoL in 

this group of patients with interventions taken place during or after their ICU stay. A growing body of 

evidence is showing that pre-existing disease seems to be the most important factor for determining HRQoL 

after critical illness40-43. In 2018, Griffith et al found that preexisting comorbidity was more important than 

the severity of ICU illness when it came to HRQoL in ICU survivors44. 

Not only seems preexisting disease to be the most important factor for determining post-ICU HRQoL, it also 

seems that the survivors of critical illness differ from the background population in having more 

comorbidities, and a lower HRQoL already before they fall critically1,4,6,40,45-47. This must be taken into 

account when interpreting data on HRQoL after critical illness, as aiming for normal mean scores is probably 

unrealistic when considering HRQoL in ICU survivors. It also emphasizes the importance of having data on 

HRQoL prior to admission to the ICU. Only this can tell us what impact critical illness has on HRQoL after 

discharge from the ICU.
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Out of logistically and economically reasons it was not possible for us to follow-up more than once. In order 

to detect a possible clinically relevant difference between intervention and control groups, and not risk 

missing early declines in HRQoL, we chose to conduct the follow up relatively early, three months after ICU 

discharge23,40. On average, HRQoL seems to be most impaired during the first three to six  months after ICU 

discharge2,43, and it approaches the pre-morbid level after about a year4. At present, an optimal timing for 

HRQoL-follow up has not been determined, and there is still inconsistency in terms of instrument selection 

2,4,46. HRQoL has become an important part of research in the field of critical care, and therefore it is crucial 

to reach a consensus concerning these important issues in the nearby future2. 

This study has several strengths. It involves a large group of ICU survivors, where 82% of the survivors 

participated in the follow-up assessment. Due to the Scandinavian civil registers, all survivors could be 

located and were contacted for follow-up. Our outcomes were highly patient-relevant. We used the well-

validated and recommended SF-36 questionnaire to asses HRQoL. We also acquired data on independence in 

ADL activities, which patients rate highly when evaluating which outcomes matter following critical 

illness48. The external validity of our study is high, as our inclusion criteria were broad, and our population 

resembles the general, mixed ICU population.

The limitations to our study are that our sample size was calculated based on mortality and not on HRQoL; 

that the intervention and control group were not separated by more than 1 on the RASS score; that our 

subgroup analysis on the younger patients was not described in the original trial protocol, as it was conceived 

during the course of the study. We did not collect pre-admission data on our patients´ comorbidity or 

HRQoL. We only did follow up on our participating patients three month after discharge from the ICU, and 

therefore have no data on the trajectories of HRQoL. We aimed at follow-up after 90 days, but delays in 

response extended the 90 days, and for the 3% where follow-up was conducted via phone, the follow-up 

period was substantially longer. However, there was no significant difference between the two groups. The 

insensitivity of the SF-36 to anxiety, depression and PTSD, which might have underestimated psychological 

impairment. 

Conclusion

In this sub-study of the NONSEDA trial we did not find that randomization to a strategy of non-sedation 

neither improved or impaired health-related quality of life or degree of independence in activities in daily 

living three months after ICU discharge. 
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Table 1. Baseline characteristics for participants in HRQoL sub-study 

 

Data are in number (%) or median (IQR). IQR: interquartile range. SAPS II: simplified acute physiology score. SOFA: 

sequential organ-failure assessment. APACHE II: acute physiology and chronic health evaluation. COPD: chronic 

obstructive pulmonary disease. Percentage may not total be 100 because of rounding. The p-values have not been 

adjusted for multiple comparisons. 

Table 2. Treatment characteristics 

 

Interquartile range (IQR), Standard deviation (SD). The p-values have not been adjusted for multiple 

comparisons. 

 

 

Table 3. Results on HRQoL and ADL 

 

 

 
Non-sedation 

(n=159) 

Sedation 

(n=185) 

P- value 

Physical Function (PF). 

Median (IQR) 

45 (20 – 75) 40 (20 – 70) 0.69 

Role Physical (RP). 

Median (IQR) 

25 (0 – 50) 28 (9 – 50) 0.32 

Bodily Pain (BP). 

Median (IQR) 

61 (31 – 84) 52 (32 – 80) 0.81 

General Health (GH). 

Median (IQR) 

50 (35 – 72) 50 (35 – 67) 0.84 

Vitality (VT). 

Median (IQR) 

42 (25 – 63) 44 (25 – 59) 0.85 

Social Function (SF). 

Median (IQR) 

75 (38 – 100) 

 

63 (50 – 88) 0.85 

Role Emotional (RE). 

Median (IQR) 

58 (25 – 94) 50 (25 – 100) 0.82 
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Non-sedation (n=159) Sedation (n=185) P-value 

Age, years, median (IQR)  71.5 (62 – 77) 69 (62 – 77) 0.23 

Female, no. (%) 63              (43%) 84 (57%) 0.08 

SAPS II, median (IQR) 46  (37 – 56) 47 (38 – 56) 0.64 

SOFA at day one, median 

(IQR) 

7 (5 – 9) 8 (6 – 11) 0.01 

APACHE II, median (IQR) 25 (20 – 28) 24 (20 – 29) 0.54 

Answer by mail, no. (%) 147 (43%) 174 (51%) 0.13 

Telephone interview, no. (%) 12 (3%) 11 (3%) 0.83 

Time from ICU-discharge to SF-36 completion 

Self-report, days, median 

(IQR) 

97 (86 – 112) 98 (88 – 111) 0.30 

Phone interview, days, 

median (IQR) 

96 (83 – 111) 133 (98 – 183) 0.35 

ICU admission diagnosis. No. (%) 

Cardiac failure 3 (2%) 1 (1%) 0.63 

COPD 14 (9%) 8 (4%) 0.30 

Gastrointestinal hemorrhage 1 (1%) 5 (3%) 0.23 

Pancreatitis  2 (1%) 5 (3%) 0.46 

Pneumonia 65 (41%) 82 (44%) 0.19 

Post-operative complications 19 (12%) 31 (17%) 0.12 

Sepsis 30 (19%) 36 (19%) 0.54 

Trauma 5 (3%) 6 (3%) 1.00 

Other 20 (13%) 11 (6%) 0.16 
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Non-sedation 

(n=159) 

Sedation 

(n=185) 

P-value 

ICU length of stay.  

Days, median (IQR) 

7 (4 –14) 8 (4 – 15) 0.25 

 

Length of mechanical 

ventilation.  

Days, median (IQR) 

3 (2 – 8) 5 (2 -9) 0.09 

Length of hospital stay.  

Days, median (IQR) 

17        (11-35) 21 (13 - 36) 0.11 

Drug doses.  

Propofol. 

Mg/kg/h, day 1-2. 

Median (IQR) 

0.05  (0 – 0.17) 0.23 (0.11- 0.43) < 0.01 

Midazolam. 

Mg/kg/h, day 3-28.  

Median (IQR) 

0        (0 – 0) 0       (0 – 0.01) < 0.01 

Morphine. 

Mg/kg/h 28 days.  

Median (IQR) 

0        (0 – 0) 0       (0 – 0) 0.60 

Haloperidol. 

Mg/kg/h 28 days. 

Median (IQR) 

0        (0 – 0) 0       (0 – 0) 0.23 

Catapresan. 

Microg/kg/h 28 days. 

Median (IQR) 

0.01  (0 - 0.04) 0       (0 – 0.03) 0.07 

RASS score. 
(Measured mornings and evenings for non-sedated patients; before and after wake-up call in sedated). Mean ±SD 

 

Day 1 -1.06 ± 0.10 -1.72 ± 0.08 <0.01 

Day 2 -0.68 ± 0.09 -1.72 ± 0.08 <0.01 

Day 3 -0.61 ± 0.09 -1.44 ± 0.10 <0.01 

Day 4 -0.54 ±0.09 -1.30 ± 0.11 <0.01 

Day 5 -0.49 ± 0.09 -1.17 ± 0.10 <0.01 
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Mental Health (MH). 

Median (IQR) 

70 (55 – 85) 70 (55 – 85) 0.89 

Physical component score 

(PCS). Median (IQR) 

38 (31 – 45) 37 (31 – 45) 0.81 

Mental component score 

(MCS). Median (IQR) 

48 (36 – 57) 46 (36 – 56) 0.94 

Barthel Index (BI). 

Median (IQR) 

20 (17 – 20) 20 (17 – 20) 0.74 

Inter quartile range (IQR), The p-values have not been adjusted for multiple comparisons.  

Day 6 -0.41 ± 0.08 -0.92 ± 0.09 <0.01 

Day 7 -0.29 ± 0.07 -0.66 ± 0.09 <0.01 
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