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Objective: To compare long-term psychological symptoms and health-related quality of life (HRQOL) in
intubated versus non-intubated ICU survivors.
Design: Prospective, multicentre observational cohort study.
Setting: Four tertiary medical-surgical ICUs in Australia.
Participants: Intubated and non-intubated adult ICU survivors.
Main outcome measures: Primary outcomes: clinically significant psychological symptoms at 3- and 12-
month follow-up using Post-Traumatic Stress Syndrome-14 for post-traumatic stress disorder; Depres-
sion, Anxiety Stress Scales-21 for depression, anxiety, and stress. Secondary outcomes: HRQOL, using
EuroQol-5D-5L questionnaire.
Results: Of the 133 ICU survivors, 54/116 (47 %) had at least one clinically significant psychological
symptom (i.e., post-traumatic stress disorder, anxiety, depression, stress) at follow-up. Clinically signif-
icant scores for psychological symptoms were observed in 26 (39 %) versus 16 (32 %) at 3-months [odds
ratio 1.4, 95 % confidence interval (0.66e3.13), p ¼ 0.38]; 23 (37 %) versus 10 (31 %) at 12-months [odds
ratio 1.3, 95 % confidence interval (0.53e3.31), p ¼ 0.57] of intubated versus non-intubated survivors,
respectively. Usual activities and mobility were the most commonly affected HRQOL dimension, with
>30 % at 3 versus months and >20 % at 12-months of overall survivors reporting � moderate problems.
There was no difference between the groups in any of the EQ5D dimensions.
Conclusions: Nearly one-in-two (47 %) of the intubated and non-intubated ICU survivors reported
clinically significant psychological symptoms at 3 and 12-month follow-ups. Overall, more than 30 % at
3-months and over 20 % at 12-months of the survivors in both groups had moderate or worse problems
with their usual activities and mobility. The presence of psychological symptoms and HRQOL impair-
ments was similar between the groups.

© 2023 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://
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1. Introduction

Survivors of critical illness frequently have long-lasting physical
and cognitive impairment, clinically important psychological
symptoms, and reduced health-related quality of life (HRQOL).1e6

Such problems have been collectively termed, post intensive care
syndrome (PICS).7

There is robust literature of longitudinal follow-up studies
demonstrating persistent psychological symptom burden (e.g.,
post-traumatic stress disorder (PTSD), anxiety, and depression) and
impaired HRQOL after mechanical ventilation in the intensive care
unit (ICU),8e11 although few studies have evaluated these outcomes
and compared results, with non-intubated patients. A small num-
ber of European studies indicate that anxiety, stress, and traumatic
experiences occur in patients receiving non-invasive ventila-
tion.12,13 Perhaps commonalities in the ICU environment (e.g.,
noise, poor sleep, unfamiliar clinical teams, loss of personal control,
and isolation from family)14,15 and critical illness may produce
similar psychological and HRQOL outcomes in ICU patients
regardless of the use of invasive ventilation.

Thus, the psychological stress in intensive care survivors study
aimed to describe and compare 3- and 12-month psychological
symptoms and HRQOL in ICU survivors in patients managed with
invasive ventilation (intubated) and without invasive ventilation
(non-intubated).

2. Methods

Psychological stRess in Intensive CarE survivors (PRICE) was a
multicentre prospective cohort study conducted in four tertiary
ICUs across four hospitals in Australia from July 2015 until July
2019. The trial was registered (ACTRN12615000880549) and
approved by the relevant human research ethics committees and a
protocol, eligibility criteria, and statistical analysis plan were pub-
lished.16 The study recruited intubated (invasive ventilation >24 h)
and non-intubated (inotropic/vasopressor support and/or non-
invasive ventilation) ICU survivors. Given the interest in new psy-
chological symptoms occurring after the ICU, patients with pre-
existing psychiatric disorders were excluded (detailed inclusion
and exclusion criteria provided in Supplementary file 1). A
consecutive sample of patients whomet the study inclusion criteria
was recruited contingent on research staff availability. Longitudinal
follow-up (3-and 12-month) was initially conducted via post (mail),
and if there was no response to two study letters, a telephone call
was made by trained research staff.

The Strengthening the Reporting of Observational Studies in
Epidemiology guidelines were followed in the reporting of the
study results.17

2.1. Study objectives

The primary objective of the study was to compare psychological
symptoms in intubated versus non-intubated ICU survivors at 3-
and 12-month follow-up. The secondary objective was to compare
HRQOL at 3- and 12-month follow-up.

Measurement instruments: Participants were asked to complete
study questionnaires to assess psychological symptoms after
discharge from ICU, but before hospital discharge (i.e. baseline) and
at 3- and 12-month follow-up. These questionnaires included the
Post-Traumatic Stress Syndrome-14 (PTSS-14); Depression, Anxiety
Stress Scales-21 (DASS21).

PTSS-14 is a validated 14-item measure of post-traumatic symp-
toms. Scores range from 14 (least symptoms) to 98 (worst symptoms)
with higher scores indicatingworse symptoms. A published clinically
relevant cut-off score of 45 is suggested for the measure.18
DASS21 is a 21-item scale that examines the presence and
severity of depression, anxiety, and stress symptoms over the past
month, with seven items examining each symptom state.19 Partic-
ipants were asked to complete the items using 4-point frequency
and impact scales (0e3), with higher scores indicating worse
symptoms. Published cut-off scores are provided for the subscales
to indicate the severity of each state from normal/mild, moderate,
severe and extremely severe symptoms.20

HRQOL was assessed at 3- and 12-month follow-ups using the
5-level EuroQoL-5D version (EQ-5D-5L), in which survivors
described their health across five dimensions: mobility, self-care,
usual activities, pain, and anxiety/depression. Each dimension is
scored from 1 to 5 (1 ¼ no problems and 5 ¼ extreme problem).
Individual EQ5D-5L dimension scores were converted to a utility
score using Australian normative data.21 Survivors were also asked
to rate their overall health on a visual analog scale (VAS) ranging
from 0 to 100, with a score of 100 indicating the best possible
health.

2.2. Statistical analysis

A detailed statistical analysis plan was previously published.16

Patient demographics and baseline characteristics were summar-
ised using means with standard deviations (S.D), medians, and
25 %e75 % quartiles (interquartile range) on continuous measures
and frequencies (percentages) on categorical measures. An a priori
sample size calculation indicated that 62 patients in each group
would provide 80 % power to detect a 20 % difference between the
groups for the presence of any psychological symptoms on follow-
up at a significance level of 5 %. The study planned to recruit 75
patients in each group to account for a potential attrition rate of
20 % on longitudinal follow-up.

Clinically significant PTSD symptoms were indicated by a score
of �45 on the PTSS-14. Individual DASS scores were dichotomized
to normal/mild and at least moderate severity scores on each
domain: depression (�14), anxiety (�10), and stress (�19) and
presented as a percentage of patients with clinically significant
symptoms. EQ5D-5L dimensions were dichotomized as normal/
mild problems and moderate or worse (extreme) problems and
presented as the percentage of patients with �moderate problems
in HRQOL dimensions. Meanswith standard errors were usedwhen
reporting primary and secondary outcomes. Mean psychological
symptom scores, EQ5D VAS, and utility scores were compared be-
tween groups at 3- and 12-months.

Patients who died at the time of hospital discharge (before any
follow-up) were excluded from the analysis. Data for survivors
were included and analysed as long as one of the follow-up as-
sessments was completed. No imputation was conducted for
incomplete or missing data (from incident mortality, dropout, or
non-response), under the assumption of data being missing at
random. A loss to follow-up analysis, including comparisons of
baseline characteristics of participants with versus without follow-
up data, was conducted. A linear mixed model, with follow-up time
(3 and 12 months) and group (intubated vs non-intubated) and
their interaction as fixed effects and patient as a random effect, was
used to compare assessment scores between intubated and non-
intubated survivors at both follow-up periods. Logistic regression
analysis was used to compare the presence (prevalence) of indi-
vidual clinically significant symptoms at each follow-up (3 or 12
months) between the groups, with the patient as a random effect.
Measures of association were reported as odds ratio (OR) with 95 %
confidence interval (CI). Pearson's chi-square test was used for
categorical data, and the Wilcoxon rank sum test was used for
continuous variables. All data analyses were performed using R
statistical software (version 4.0.5) and R studio (version 1.4.1106) for
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Windows. P values of <0.05 were considered to be significant in the
analyses, without adjustment for multiple comparisons.

3. Results

Of the 172 patients initially recruited, 21 (12 %) patients died at
hospital discharge or withdrew consent before follow-up and 18
(12 %) survivors were lost to all follow-up (Fig. 1). Overall, 133 pa-
tients with a median age of 66 [57e73] years were included in the
analyses. Most patients were males (61 %) and predominantly with
medical admissions (62 %). The non-intubated patients had more
medical comorbidities (55 % vs 30 %) and active malignancy/me-
tastases (34 % vs 13 %). The intubated group had more patients with
trauma (20 % vs 4 %), a higher prevalence of delirium in the ICU (32 %
vs 4 %), and increased ICU and hospital length of stay (LOS) (Table 1).
Fig. 1. Consort diagram. ICU
At 3-months, 116 out of 127 survivors (91 %) and at 12-months,
94 out of 119 survivors (79 %) completed follow-up assessments.

3.1. Psychological symptoms at follow-up

Overall, 54/116 (47 %) survivors had clinically significant scores
for one or more psychological symptoms (i.e., PTSD, anxiety,
depression, and/or stress) at 3- or 12-month follow-up. In intu-
bated vs. non-intubated survivors, a clinically significant score for
one of the four psychological symptoms was observed in 26 (39 %)
vs 16 (32 %) at 3-months [OR 1.4, 95 % CI (0.66e3.13), p ¼ 0.38]; 23
(37 %) vs 10 (31 %) at 12-months [O.R. 1.3, 95 % CI (0.53e3.31),
p ¼ 0.57], respectively. Psychological assessment scores and the
presence of clinically significant psychological symptoms in the
two groups are described below.
: Intensive Care Unit.



Table 1
Baseline patient characteristics stratified by intubation status.

Characteristic Intubated
(n ¼ 76)

Non-intubated
(n ¼ 57)

Age (years) 65 [55e71] 68 [60e75]
Male 52 (68 %) 29 (52 %)
Indigenous 6 (8 %) 7 (12 %)
Medical admission 50 (66 %) 33 (58 %)
Major admission categoryb

Respiratory 24 (32 %) 13 (23 %)
Cardiovascular 17 (22 %) 2 (4 %)
Trauma 15 (20 %) 2 (4 %)
Gastrointestinal 8 (11 %) 11 (19 %)
Neurological 4 (5 %) 2 (4 %)
Renal 2 (3 %) 8 (14 %)
Others 6 (8 %) 19 (33 %)

Major admission sub-category
Sepsis 14 (18 %) 19 (33 %)
Malignancy (active/metastases) 10 (13 %) 20 (35 %)

Any comorbidityc 23 (30 %) 32 (56 %)
Comorbidity count �2 5 (7 %) 7 (12 %)
Deliriuma in ICU 24 (32 %) 2 (4 %)
Non-Invasive Ventilation in ICU 6 (8 %) 18 (32 %)
Any inotrope/vasopressor use 64 (84 %) 37 (66 %)
Inotrope/vasopressor �2 (concurrent) 10 (13 %) 1 (2 %)
APACHE II score 19 (7.8) 15 (5.5)
APACHE III score 68 (31.2) 57 (17.3)
Hospital LOS (days) 25 [12.6e53.4] 15 [8.3e24.7]
ICU LOS (days) 7 [4.7e12] 2 [1.6e2.7]
Hospital discharge destination
Home 53 (70 %) 52 (91 %)
Other hospital 14 (18 %) 4 (7 %)
Rehab 9 (12 %) 0 (0 %)
Nursing Home 0 (0 %) 1 (2 %)

Data presented as number (%), mean (standard deviation) or median [interquartile
range].
APACHE: Acute Physiology and Chronic Health Evaluation; LOS: length of stay.

a Measured by Confusion Assessment Method for the ICU (CAM-ICU).
b Admission ICU Diagnosis, based on APACHE III-J diagnostic codes.
c Chronic co-morbidity: based on APACHE II (organ insufficiency prior to hospital

admission).
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PTSD: There was no difference in the PTSS-14 scores between
the intubated and non-intubated survivors at either follow-up time
point (Table 2) (Supplementary Figure 1). Clinically significant PTSD
symptoms were evident in 11 % and 13 % of the overall survivors at
3- and 12-months, respectively. There was no difference in the
presence of PTSD symptoms between the groups at 3 (p ¼ 0.70) or
12 months (p ¼ 0.23) (Fig. 2) (Supplementary Table 1).

Depression, Anxiety, and Stress: There were no significant dif-
ferences between the groups at either time point for DASS-
depression, DASS-anxiety, and DASS-stress scores (Table 2)
(Supplementary Figure 1). The presence of clinically significant
symptoms among the overall survivors was as follows: depression
(22 % and 24 %), anxiety (24 % and 19 %), and stress (15 % and 12 %) at
3- and 12-months, respectively. There was no difference between
the groups on the presence of symptoms at either 3 months
Table 2
Patient outcomes, stratified by intubation status.

Follow-up screening 3-months

Intubated
(n ¼ 66)

Non-intubated (n ¼ 50)

PTSS14 score 30 (1.9) 24 (2.3)
Depression score 9 (1.3) 7 (1.5)
Anxiety score 8 (1.0) 6 (1.2)
Stress score 10 (1.1) 7 (1.3)
EQ 5D 5L VAS 63 (2.8) 69 (3)
EQ 5D 5L utility score 0.52 (0.04) 0.67 (0.05)

Scores provided as mean with standard errors.
PTSS14, Post Traumatic Stress Scale (14 items); EQ5D5L, EuroQOL 5 dimension, 5 level;
(depression, p ¼ 0.39; anxiety, p ¼ 0.20; stress, p ¼ 0.24) or 12
months (depression, p ¼ 0.68; anxiety, p ¼ 0.94; stress, p ¼ 0.62)
(Fig. 2) (Supplementary Table 1).

3.2. Health-related quality of life (HRQOL)

At 3- and 12-month follow-ups, respectively, 94 (81 %) and 90
(96 %) of overall survivors completed the EQ5D-5L assessments.
Usual activities and mobility were the most commonly affected
HRQOL dimensions in both groups, with >30 % at 3-months and
>20 % at 12-months of overall survivors reporting � moderate
problems in the above HRQOL dimensions (Fig. 3). There was no
difference between the groups on � moderate problems in the
EQ5D dimensions or mean EQ5D VAS scores at either follow-up
point (Supplementary table 2) (Table 2). EQ5D utility score was
worse in the intubated versus non-intubated patients at 3-months,
but not at 12-months (Table 2).

3.3. Lost to follow-up analysis

Eighteen patients (12 %), nine from each group, were lost to all
follow-up. Overall, they had similar demographics, baseline PTSS14
and DASS21 scores to participant responses at follow-up
(Supplementary table 3 shows survivors stratified by loss to all
follow-up). All surviving participants completed at least one psy-
chological follow-up assessment. Of the 11 survivors who did not
complete their 3-month assessment, all (except one from the non-
intubated group, who did not survive until 12 months) later
completed assessments at 12-months. All 25 survivors (12 intu-
bated and 13 non-intubated) who did not complete their 12-month
assessments had previously completed them at 3-months. These
survivors (without 12-month assessments) had shorter ICU LOS,
lower PTSS14, and depression and anxiety scores at baseline, but
otherwise did not differ either at baseline or at 3-months relative to
those who completed the 12-month assessments (Supplementary
table 4 shows survivors stratified by 12-month follow-up
completion).

4. Discussion

In this prospective multicentre follow-up study across 4
Australian ICUs, nearly one-in-two (47 %) of the ICU survivors
experienced persistent clinically significant psychological symp-
toms at 3- and 12-months follow-up. Although there was a trend
towards worse PTSD and stress symptoms in the intubated versus
non-intubated survivors at 3-months, the overall severity of PTSD,
anxiety, depression, and stress did not differ at follow-up. Further,
at 3-months, >30 %, and at 12-months, >20 % of the overall survi-
vors reported at least moderate HRQOL impairment with their
usual activities and mobility. Although the self-rating of HRQOL
12-months

P value Intubated
(n ¼ 62)

Non-intubated (n ¼ 32) P value

0.07 30 (2.0) 27 (2.5) 0.29
0.46 9 (1.3) 8 (1.7) 0.47
0.21 6 (1.0) 6 (1.3) 0.74
0.07 9 (1.1) 7 (1.4) 0.13
0.13 70 (3) 71 (3.5) 0.71
0.02* 0.62 (0.04) 0.68 (0.05) 0.31

VAS, Visual Analogue Scale.



Fig. 2. Clinically significant psychological symptoms at follow-up. PTSD: clinically significant symptoms as defined as PTSS14 � 45. Depression/Anxiety/Stress: moderate to worse
symptoms on DASS screening.
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was similar between groups, the intubated survivors hadworse EQ-
5D-5L utility scores at 3-months, but this difference did not persist
at 12-months. Thus, we found that psychological symptoms were
similar in intubated and non-intubated survivors, and although
there was a tendency for intubated survivors to report worse
HRQOL at 3-months, this difference had resolved by 12-months.

Our study results are consistent with prior findings of psycho-
logical outcomes in intubated ICU survivors. Our finding that 10 % of
intubated ventilated survivors had symptoms of PTSD at 12 months
Fig. 3. EQ-5D-5L dimensions with �
is similar to recent Australian data showing possible PTSD symp-
toms in 8 % of intubated survivors at 6-months using the Impact of
Events-revised Scale.22 Although few studies have evaluated non-
intubated patients specifically, our results fit into the broader
prevalence rates for PTSD symptoms in ICU survivors at long-term
follow-up (5e64 %).11,23e26 However, no prior studies have directly
compared psychological symptoms in intubated versus non-
intubated ICU patients over time. In our study, we found that
10 % and 19 % of non-intubated ICU survivors reported PTSD
moderate problems at follow-up.
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symptoms at 3- and 12-months, respectively. Further, no robust
differences were detected in the severity of psychological symp-
toms in intubated versus non-intubated ICU patients at 3- or 12-
months. With reference to normed values, both survivor groups
reported a higher prevalence of PTSD symptoms at 12-months,
relative to Australian population norms (5.7 %).27

Furthermore, clinically significant symptoms (moderate or se-
vere symptoms of depression, anxiety or stress) were similar be-
tween the intubated and non-intubated survivors. In our study,
clinically significant depression was present in 24 % of the intu-
bated versus 28 % of non-intubated survivors at 12-months, which
is similar to published values in ICU survivors (8e57 %).9,23 In
addition, 19 % of patients reported clinically significant anxiety at
12-months in our study, which is lower than Australian and inter-
national clinical data and published values (21e44 %).10,22,23

Although, at 12-months, psychological symptoms in the survivors
in our study were much higher than the Australian population
normed values for depression (4.8 %) and anxiety (16.8 %).27 Thus,
the patient sample was comparable to values obtained in other ICU
studies but much worse than in the Australian population. Any
differences in our results and those of other ICU studies may be due
to inherent differences in the timing of assessments, screening
populations, and/or use of different screening tools. In addition, few
studies have previously examined stress levels in ICU patients in
the long-term ICU outcomes literature. We found that moderate to
extremely severe symptoms of stress were present in 13 % of
intubated and 9 % of non-intubated survivors at 12-months follow-
up, demonstrating the persistence of psychological stress in some
patients long after ICU discharge. It is unclear what contributed to
their persistent feelings of stress, although our results add to the
existing literature on acute stress in ICU survivors.

We advance several possible reasons to explain the similar
psychological symptom severity in intubated versus non-intubated
survivors.1 ICUs are stressful environments for patients, with even
healthy volunteers reporting symptoms of depression symptoms
when admitted to ICU.2,28 There were a higher proportion of fe-
males in the non-intubated group in our study. A previous sys-
tematic review of risk factors for PICS has identified a three-fold
higher risk of mental health issues in female sex.29 Also, the non-
intubated group in our study had a higher comorbid disease
burden and a higher proportion of underlying malignancy. Pre-ICU
health status, including severe comorbidities, may have a non-
modifiable impact on the long-term outcomes of ICU survivors.30

In cancer patients, prevalence rates for PTSD, depression, and
anxiety vary on the type of malignancy andmethodology of follow-
up, but they are similar to those reported in the ICU liter-
ature.3,31e34 One-third of non-intubated patients in our study
required non-invasive ventilation that may have been potentially
distressing for them. Specifically, non-invasive ventilation can
induce a psychological stress response, fear of dying, pain, and
suffering;35 in part caused by mask discomfort, feelings of claus-
trophobia, and impaired awareness may contribute to psychologi-
cal distress.36,37 Thus, psychological symptoms in ICU survivors are
likely due to similarities in the ICU experience andmay be based on
their medical condition, although aspects of invasive ventilation
may be uniquely stressful for some ICU patients.

Regarding HRQOL, >30 % at 3-months and at 12-months, >20 %
of the overall survivors reported�moderate and persistent HRQOL
impairment with their usual activities, andmobility. Our results are
similar to those observed in other intensive care survivors who
were more likely to have persistent impairment in physical and
mental domains of HRQOL, long after discharge from ICU.38e40 A 6
-month follow-up study evaluating EQ5D scores in ICU survivors
showed that ICU variables were not related to impairments in
HRQOL suggesting that other determinants (e.g. pre-existing
health) may be more important than the presence or absence of
invasive ventilation.41 In particular, pre-existing co-morbidities and
frailty can influence HRQOL outcomes in ICU survivors,42e44

although we did not evaluate pre-existing frailty in our study. We
did find that the EQ-5D utility score was significantly worse in
intubated versus non-intubated survivors in the short-term (3-
months), although any difference had disappeared by 12-months.
The reasons underpinning the worse HRQOL in intubated patients
at 3-months were not clear from the data available in this study.

There were several limitations in our study. First, due to a
higher-than-expected mortality in the non-intubated group, the
study may have been underpowered to detect differences between
the groups. Second, although the overall loss to follow-up in this
study was 12 %, almost all survivors completed at least one of the
follow-up assessments. The higher mortality in the non-intubated
group reflects the severity of illness of these patients. A poor
response to multiple follow-up assessments in the non-intubated
group may be reflective of survey fatigue in survivors with multi-
ple co-morbidities. In addition, our results may be influenced by
survivorship or selection bias. While a loss to follow-up is a chal-
lenge in long-term follow-up studies in ICU survivors,45 our rate
compares favourably with other ICU survivor studies (e.g.
20e25 %).46 Further, we did not find any differences in the char-
acteristics of patients lost/not lost to follow-up, suggesting that the
loss of patients was not systematic (e.g. related to symptom
severity). Third, the different baseline characteristics of the groups,
in addition to the presence or absence of invasive ventilation (e.g., a
higher proportion of females, co-morbidities, and malignancy in
the non-invasive group versus a higher proportion of trauma pa-
tients, higher rates of ICU delirium and an increased ICU and hos-
pital LOS in the intubated group) may have influenced the results.
Fourth, we did not collect details on pre-ICU health status, which
may have influenced long-term outcomes.41,47 And although we
excluded patients with diagnosed pre-existing psychiatric disor-
ders, undiagnosed pre-existing mental health disorders may have
influenced the results. Finally, the patient sample was derived from
Australian metropolitan teaching ICUs and the study results should
be considered within this context.

Our study has numerous strengths. Themulticentre, prospective
design using validated screening tools and a mixed population of
general ICU survivors allows wider generalisability. In addition, the
study used two follow-up time points (3 and 12 months) allowing
comparison with literature with varying follow-up time points and
assessment for change over time. Furthermore, almost all the sur-
vivors completed at least one of their long-term psychological
follow-up assessments. More importantly, due to the inclusion of
non-intubated patients, the study creates insight into the long-
term psychological and HRQOL outcomes of an increasing group
of ICU survivors.

4.1. Implications

The complex myriad of psychological and HRQOL issues leaves a
lasting legacy in some ICU survivors. The psychological and HRQOL
outcomes of critically ill non-intubated ICU survivors are similar to
those of intubated survivors, except that the short-term HRQOL of
intubated patients may be worse than for non-intubated patients.
Further long-term follow-up research with an emphasis on risk
factors for PICS in critically ill non-intubated ICU survivors is
required.

5. Conclusions

In this 4-site Australian study, nearly one-in-two of the ICU
survivors reported clinically significant psychological symptoms at
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3- and 12-month follow-ups. Over a third of the survivors at 3-
months and over a fifth of the survivors at 12-months had mod-
erate or worse impairments in their usual activities and mobility.
There was no statistically significant difference in the presence of
psychological symptoms and HRQOL impairments between the
intubated and non-intubated survivors.
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