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Abstract

Background: Almost all data on 5-year outcomes for critical care survivors come from North America and Europe.
The aim of this study was to investigate long-term mortality, physical function, psychological outcomes and
health-related quality of life in a mixed intensive care unit cohort in Australia.

Methods: This longitudinal study evaluated 4- to 5-year outcomes. Physical function (six-minute walk test)
and health-related quality of life (Short Form 36 Version 2) were compared to 1-year outcomes and population norms.
New psychological data (Center for Epidemiological Studies–Depression, Impact of Events Scale) was collected
at follow-up.

Results: Of the 150 participants, 66 (44%) patients were deceased by follow-up. Fifty-six survivors were included with
a mean (SD) age of 64 (14.2). Survivors’ mean (SD) six-minute walk distance increased between 1 and 4 to 5 years
(465.8 m (148.9) vs. 507.5 m (118.2)) (mean difference = − 24.5 m, CI − 58.3, 9.2, p = 0.15). Depressive symptoms were
low: median (IQR) score of 7.0 (1.0–15.0). The mean level of post-traumatic stress symptoms was low—median (IQR)
score of 1.0 (0–11.0)—with only 9 (16%) above the threshold for potentially disordered symptoms. Short-Form 36
Physical and Mental Component Scores did not change between 1 and 4 to 5 years (46.4 (7.9) vs. 46.7 (8.1) and 48.8
(13) vs. 48.8 (11.1)) and were within a standard deviation of normal.

Conclusions: Outcomes of critical illness are not uniform across nations. Mortality was increased in this cohort;
however, survivors achieved a high level of recovery for physical function and health-related quality of life with
low psychological morbidity at follow-up.

Trial registration: The trial was registered with the Australian New Zealand Clinical Trials Registry
ACTRN12605000776606.
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Background
Survivorship is the defining challenge of the twenty-first
century in critical care [1] with increasing numbers of
survivors experiencing new or worsened morbidity fol-
lowing critical illness [2, 3]. Attention has therefore fo-
cused on the quality of survivorship with adverse
physical function, cognition and mental health out-
comes, now recognised as post-intensive care syndrome
(PICS) [1, 4, 5].

Existing long-term data suggests that ICU survivorship
is associated with considerable long-term morbidity.
Five-year data from North America indicate new and
continued disability in physical function, cognition, and
health-related quality of life (HRQoL) following adult
respiratory distress syndrome (ARDS) [6, 7] and sepsis
[2, 3, 6]. Five-year data from the United Kingdom (UK)
and Europe indicate that in older, general ICU cohorts,
survivors return to their pre-ICU HRQoL levels [8, 9],
although often below population norms. Five-year data
from other regions of the world are lacking. Previous
findings may not be generalizable to other settings due
to differences in models of care, patient cohorts, and dif-
ferences in population HRQoL outcomes [10, 11].
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Given that ageing of the population is a global
phenomenon, there are calls to define critical care sur-
vivorship in a way similar to cancer and stroke survivor-
ship [2]. Current data on recovery from critical illness is
incomplete and predominantly limited to the Northern
Hemisphere. Intensive care unit (ICU) follow-up studies
are typically clustered around the short and medium
term of 6 [10, 12–15] to 12 months [14, 16–18] and typ-
ically describe HRQoL and physical function outcomes.
Little is known about the overall experience for patients
at 5 years, with a particular paucity of data relating to
psychological outcomes beyond 1 to 2 years [13, 19–22].
Within Australia, no published long-term outcome

data extends beyond 1 year [14, 17]. Comprehensive sur-
vivorship data from other healthcare contexts is import-
ant to contribute to the global understanding of critical
care survivorship and improve generalizability across
settings. Therefore, the primary aim of this study was to:

i) Investigate long-term mortality, physical function,
psychological outcomes, and HRQoL in a mixed
ICU cohort in Australia

The secondary aims of this study were to:

i) Compare the long-term physical function of Australian
survivors with 1-year post-ICU physical function

ii) Investigate the long-term prevalence of symptoms
of anxiety, depression, and post-traumatic stress
disorder (PTSD) in Australian ICU survivors

iii)Compare the long-term HRQoL of Australian
survivors with pre- and 1 year post-ICU

iv) Investigate long-term return to work and independent
living status in Australian survivors

Methods
Study design, setting, and participants
This study was a prospective, observational follow-up
study of a longer-stay (median ICU admission of 7 days)
cohort. This randomised controlled trial (RCT) was con-
ducted in a quaternary ICU in Melbourne, Australia,
from 2007 to 2010 and detailed elsewhere [17]. RCT
participants (n = 150) were screened and invited to
participate, and informed consent sought for follow-up.
Participants were included in the original RCT if they
were > 18 years, ICU length of stay ≥ 5 days, understood
English, resided within 50 km from the hospital and the
intensive care specialist agreed to their participation.
Patients were excluded if they had major disorders af-
fecting the central nervous system or other conditions
that would prevent participation in exercise, were ap-
proaching imminent death, length of stay > 5 days due
to lack of general ward bed availability and unable to
perform study physical outcome measures pre-morbidly.

The institutional ethics committee of Austin Health
approved the study (H2012/04606), which is reported
according to STROBE guidelines [23].

Procedure
From May 2012–December 2013, all patients enrolled in
the RCT were screened for survival using hospital and
general practitioner records. Patients not confirmed
deceased were sent a letter describing the study and in-
viting participation, with an opt-out clause. Patients were
contacted a week later via telephone to seek consent.
Outcome measures were performed at 4 to 5 years fol-

lowing ICU discharge in a standardised hospital environ-
ment and questionnaires completed in-person by a
single assessor (KH). If participants were not within
travelling distance (> 1 h via car journey) of the hospital,
questionnaires were completed by phone interview. If
participants were within travelling distance (< 1 h via car
journey), but could not travel, the outcome assessor
attended their home.

Outcome measurement
Demographic and 1-year follow-up data
Baseline demographic and 1-year follow-up data were
drawn from the RCT [17] (Table 1). Additional demo-
graphic data was sought for the current study, including
independent living status and employment status (devised
questionnaire Additional file 1: Appendix E1), as well as
the need for informal caregiver assistance following hos-
pital discharge. ICU-acquired weakness (ICU-AW) was
diagnosed when the Medical Research Council (MRC)
score was less than 48/60 [24] and then dichotomized as
either present or absent.

Mortality
Mortality data was sourced from hospital databases
where available and all mortality data cross-referenced
with the state-based Victorian Births and Deaths Registry
(completed June 24, 2014).

Performance-based tests and patient-reported outcomes
Physical function was measured using the six-minute walk
test (6MWT), a standardised walking test to measure
functional exercise capacity, previously used in ICU cohorts
[6, 14, 17, 25] and the Timed Up and Go Test (TUG) to as-
sess functional mobility [26]. Bilateral handgrip strength
was assessed using hand held dynamometry, modelled on a
previously published protocol for ICU patients [27].
Psychological outcomes were assessed in the following

domains: depression, anxiety, and post-traumatic stress
disorder (PTSD). Depression and anxiety symptoms were
screened using the Hospital Anxiety and Depression Scale
(HADS) [28], one of the most commonly used measures
in the critically ill [29]. Subscale scores of 0–7 are normal
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and > 8 indicates clinically significant symptoms [28]. The
Centre for Epidemiological Studies-Depression Scale
(CES-D) [30] was also included as it is the only measure
of depression validated against clinician diagnoses in the
post-ICU setting [29]. A cut-off score of 16 or more was
used to define clinically significant depression [30]. PTSD
was assessed using the Impact of Event Scale (IES) [31], a
15-item questionnaire, and a cut-off score of 19 was re-
ported against, as originally described [32] and consistent
with previous studies [33].
HRQoL was measured using the Short Form-36

Questionnaire, version 2 (SF-36v2) [34], and the
Assessment of Quality of Life (AQoL) questionnaire
[35]. The SF-36v2 has been widely used and validated
in the critically ill [36, 37] and consists of eight sub-
scales (including physical functioning, bodily pain,
social functioning and mental health). Two summary
scores (physical and mental, PCS and MCS respectively)
based upon population norms [37] are produced and pre-
sented as standardised T-scores (mean = 50 and standard
deviation = 10) [38]. The AQoL is a 15-item generic
health, multi-attribute utility instrument [35] which has
been previously used [17] and validated in the critically ill
[39]. The AQoL utility instrument boundaries range from
− 0.04 (state worse than death) to 1.00 (full HRQoL).

Statistical analysis
Descriptive data are presented as median [interquartile
range (IQR)] and mean [standard deviation (SD)] as

appropriate. Imputation of missing data for survivors
was not undertaken as there was little missing data be-
tween baseline, 1-year, and 4–5-year time points for the
outcomes of interest.
Multiple variable logistic regression was conducted as

a post hoc analysis to investigate the factors associated
with mortality at follow-up. A priori selected baseline
variables were compared between survivors and non-
survivors, using univariate analyses with p ≤ 0.1 used to
determine which variables were entered into the final
model. Six independent variables (baseline age, APACHE
II scores, acute hospital length of stay, pre-ICU HRQoL
(AQoL utility score), Physical Component Summary
Score of the SF36v2, ability to perform the Physical
Function in Intensive Care Test by day 10 of ICU
admission [40]) were included in the final model. The
Hosmer-Lemeshow test was used to assess goodness of fit,
and pseudo R2 statistics were calculated with Nagelkerke R-
square. The Wald test was used to assess the significance of
the association of the individual variables with mortality.
Odds ratios (95% CIs) and sensitivity and specificity of the
model are reported. A Kaplan-Meier analysis was con-
ducted to investigate differences in survival between those
without comorbidities and those with one or more.
For repeated measures at one with either 4 or 5 years

(e.g. 6MWT, TUG), the paired t test was used for nor-
mally distributed data and Wilcoxon signed-rank test for
non-normally distributed data. One-way repeated mea-
sures ANOVA was used to compare HRQoL (AQoL
utility score, SF36v2 PCS, MCS and PF) across the three
time points. Where appropriate, analyses are reported as
mean change in scores with 95% CI and compared with
reported minimal clinically important differences as a
secondary analysis, where available.
Data analysis was performed using SPSS™ (Mac SPSS™

Statistical Version 20, IBM, New York, NY) and p < 0.05
was taken to indicate statistical significance.

Results
Of the 150 patients in the original RCT, 84 were
assessed for eligibility with 16 lost to follow-up. Of the
68 still alive at follow-up and able to be contacted, 56
(82% of 68) agreed to participate. At follow-up, the sur-
vivor cohorts had a mean (SD) age of 64 (14.2), were
mostly male, were previously a moderately unwell cohort
with mean (SD) APACHE II scores of 18 (6), and had
been mechanically ventilated for a median of 4 days
(Table 1). The flow of participants through the study is
provided in Fig. 1.

Mortality
In the entire group of 150, 66 (44%) patients were
deceased (cause of death listed in Additional file 1:
Appendix E2). Date of death was only available for 43

Table 1 Demographics

Whole cohort
(n = 150)

Survivor cohort
(n = 56)

Deceased
(n = 66)

Age (years) at recruitment
mean (SD)

61 (15.8) 59 (14.1)
64 (14.2) at
4–5 years

67 (14.6)

Male, n (%) 94 (62) 34 (61) 44 (66)

APACHE II mean (SD) 20 (7) 18 (6) 22 (7.9)

ICU diagnosis (%)

Pneumonia 17 13 21

Cardiaca 39 43 33

Other surgery 15 16 14

Liver disease/transplant 10 13 9

Sepsis 8 5 12

Other 8 10 11

> 1 comorbidity,
n (%)

53 (35%) 17 (30%) 30 (46%)

MV hours median (IQR) 92 (26–165) 96 (0–689.3) 84 (41–186)

ICU length of stay
(days) median (IQR)

7 (6–11) 7 (5–11) 8 (6–11)

Hospital length of stay
(days) median (IQR)

22 (15–36) 19 (11.3–29.5) 25 (18–45)

aIncludes cardiogenic shock, cardiac arrest and complicated cardiac surgery
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(65%) patients, and mortality was highest (n = 19, 44%)
during the first year following ICU discharge. In the
multivariable regression, those who were deceased by
follow-up were older (p = 0.05), with higher APACHE
II scores (p = 0.001) and comorbidities (46% with one
or more) compared to survivors (Table 2). Survival
rates were significantly improved in the group who
had no comorbidities compared to those who had one
or more (Fig. 2, log rank p = 0.03).

Physical function
At longer-term follow-up, 48 of the 56 survivors (86%)
completed the 6MWT with data unable to be collected
on 8 survivors due to the travel distance outside de-
fined inclusion criteria. Whilst there was an improve-
ment in the survivors’ 6MWT distance between 1 year
(mean 465.8 m, SD 148.9) and 4–5 years (mean
507.5 m, SD 118.2), this difference was not statistically sig-
nificant p = 0.15 (mean difference = − 24.5 m, CI − 58.3,
9.2). Survivors’ 6MWT distance at 4–5 years was 70% of
the predicted distance for Australian age and gender-
matched norms [41]. In comparison, survivors’ scores
were 89% of predicted North American normative values
[42], derived from a sample size more than double that of
the Australian reference equation.

More than a third of survivors had an improvement
in their walk distance greater than the reported mini-
mal clinically important difference (MCID) of 20 m
as reported for ICU survivors [43] and similarly for
the previously reported MCID of 30 m for patients
with chronic respiratory disease [44, 45]. The fre-
quency distribution of distances for the 6MWT is dis-
played in Fig. 3.
The survivors had an improvement in their TUG

time from a median (IQR) of 7.5 s (6.0–9.0) at 1 year
to 6.5 s (6.0–9.0) at 4–5 years. This improvement was
statistically significant (p = 0.001) and survivors out-
performed normative values for their age range (mean
(CI) 8.1 (7.1–9.0) [46] although did not improve by
one of the few available reports of MCID for the
TUG in acutely hospitalised older medical patients of
9.5 s [47].
Baseline outcome measures for strength included

Medical Research Council (MRC) scores and diagnosis
of ICU-AW. Survivors’ mean (SD) MRC score was 51/
60 (8.0), and 73% did not have ICU-AW as measured
during their ICU admission. At longer-term follow-up,
grip strength in males was 76% of age-matched norma-
tive values [48] at mean (SD) 34 (12.5) kg. Females had a
mean (SD) grip strength of 20 (9.9) kg, which was 77%
of age-matched normative values [48].

Fig. 1 Patient follow-up status at 4–5 years post-ICU
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Psychological outcomes
As measured by the CES-D, depressive symptoms were
low with a median (IQR) CES-D score of 7.0 (1.0–15.0).
Forty (71%) survivors had no depression, 10 (18%) had
mild depression and 6 (11%) had major depression. As
measured by the HADS, survivors’ symptoms of anxiety
and depression were within normal ranges with respect-
ive median (IQR) scores of 3.0 (1.0–6.0) and 1.0 (0–4).
Forty-five (80%) survivors had no symptoms of anxiety,
whilst 11 (20%) had clinically significant symptoms.
Forty-eight (86%) survivors reported no symptoms of de-
pression whilst 8 (14%) had clinically significant symp-
toms. The incidence of PTSD was also sub-clinical with
a median (IQR) score of 1.0 (0–11.0) as measured by the
IES. Nine (16%) survivors had ‘clinically significant’
symptoms for PTSD.

Health-related quality of life
At follow-up, survivors’ mean SF36v2 PCS scores were
normal for age-matched Australian values (Table 3),
whilst the MCS were below population normative values
but within one SD [38]. For survivors with available data
at both time points, there was no significant difference
in PCS (p = 0.32, n = 37) over time although there was a
significant improvement for the MCS (p = 0.01, n = 37).
Only the differences in MCS between pre-ICU and
1 year follow-up exceeded the reported MCID of 5-
point difference [37].
At longer-term follow-up survivors’ mean (SD), AQoL

utility score was 0.74 (0.23), below age-matched norma-
tive values of 0.79 (0.19) [49]. There were no differences
in AQoL scores over time (p = 0.14, n = 38). Between
pre-ICU and 1-year follow-up, the change in the

Table 2 Logistic regression predicting the likelihood of death by longer-term follow-up

B SE Wald df P OR 95% CI

Baseline MRC score − 0.76 0.05 2.16 1 0.14 0.93 0.84 to 1.03

Baseline age 0.05 0.02 4.23 1 0.04* 1.05 1.00 to 1.10

APACHE II 0.17 0.07 6.46 1 0.01* 1.18 1.04 to 1.34

Acute hospital length of stay 0.12 0.01 1.59 1 0.21 1.01 0.99 to 1.03

Baseline AQoL utility score − 2.16 1.28 2.85 1 0.09 0.12 0.01 to 1.41

Baseline SF36v2 PCS − 0.04 0.03 1.58 1 0.21 0.96 0.91 to 1.02

Constant 0.41 3.47 0.01 1 0.91 1.51

B beta coefficient, SE standard error, Wald Wald test, df degrees of freedom, OR odds ratio, CI confidence interval MRC score Medical Research Council score,
APACHE II Acute Physiological and Chronic Health Evaluation II, AQoL Assessment of Quality of Life, SF36v2 PCS Short Form 36 Health Survey Version 2 Physical
Component Score
*Statistically significant p ≤ 0.05

Fig. 2 Kaplan-Meier curve for survival from 0 to 5 years for different
numbers of premorbid comorbidities

Fig. 3 Histogram of frequency distribution for Six Minute
Walk Distances

Haines et al. Journal of Intensive Care  (2018) 6:8 Page 5 of 10



survivors’ mean difference in AQoL scores exceeded the
reported MCID of 0.06 [49]. Between 1 year and 4–
5 years, there was a smaller clinically insignificant im-
provement. Between 1 and 4 or 5-year follow-up, 11
(23%) survivors improved more than the AQoL MCID
[49], 22 (45%) deteriorated and 16 (32%) did not differ
compared to the MCID.

Return to work
Twenty (69%) survivors who had been working prior to
ICU (n = 29, 52% of original cohort) had returned to
work. Five (17%) survivors had not, reporting poor
health as the reason. Twenty-seven (48%) survivors
were not working prior to ICU, with 21 (81%) being re-
tired whilst only 4 (15%) survivors were not working
due to ill health.

Discussion
This first longitudinal Australian study provides a
contrasting perspective to other international reports of
critical care survivorship [2, 3, 6–8, 50]. Survivors were
characterised by a low burden of impairments in their
physical, HRQoL and psychological outcomes. This
study comprehensively evaluated multiple outcomes in-
cluding physical function and HRQoL in a long-stay,
heterogeneous cohort representative of Australian ICUs
[51]. It is also one of the first reports to provide empir-
ical psychological data at 4 to 5 years. A particular
strength is the combined use of performance-based and
patient-reported measurement, an important consider-
ation in ICU follow-up studies [52].

Mortality
The long-term mortality rate of 44% was unexpectedly
high compared to previous reports of 19% [6] and 30%
[8] in landmark studies at 5-year follow-up. Differences
observed in our study may be attributable to increased
baseline age and higher APACHE II scores comparative
to these previous reports [6, 8]. The Kaplan-Meier curve
highlights the contribution of comorbidity to mortality
although these analyses were not adjusted for age and
APACHE II scores. Overall, the original cohort had a
high prevalence of comorbid illness [53]. Almost half of
the non-survivors had one or more comorbidities
compared to a third of survivors. Pre-existing comorbid
illness may be an important consideration for post-ICU
trajectories of recovery [53] with worse outcomes
attributed to pre-existing illness, particularly for HRQoL
[54, 55]. We hypothesise our observed mortality rate
could be influenced by local healthcare system factors
including physician decision-making regarding ICU ad-
mission and rationing and socioeconomic factors. For
example, the Australian healthcare model may be rela-
tively well resourced compared to other regions, with a
greater ratio of ICU beds to ward beds, a ‘closed’ ICU
model and 1:1 nurse to patient ratios [11]. As a result,
the threshold for ICU admission may be lower in
Australian units than more resource-limited regions.

Physical function
The majority of survivors had minimal decrements in
their physical function as evidenced by their 6MWD and
TUG values relative to population normative data. Most
recovery appears to be gained by 1 year although this
was a heterogeneous group, with some survivors still

Table 3 Descriptive statistics for health-related quality of life scores over time for survivors and age-matched normative values

Outcome measure Baseline 1 year 4–5 years Age-matched Australian
normative valuesa

n Mean (SD) n Mean (SD) n Mean (SD) Mean (SD)

AQol utility 43 0.70 (0.25) 49 0.77 (0.24) 56 0.74 (0.23) 0.79 (0.19)

SF36v2 PCS 43 43.4 (12.1) 44 46.4 (7.9) 56 46.7 (8.1) 46.8 (11.6)

SF36v2 MCS 43 42.9 (12.8) 44 48.8 (13) 56 48.8 (11.1) 50.1 (10.8)

Physical functioning 43 45.3 (12.3) 44 44.7 (10) 56 43.6 (11.5) 47.4 (10.7)

Role physical 43 40.4 (14.1) 44 46.0 (10.1) 56 46.3 (11.6) 47.5 (12.0)

Bodily pain 43 47.2 (15.7) 44 53.4 (11.0) 56 50.7 (10.7) 47.3 (10.4)

General health 43 41.6 (10.5) 44 44.2 (9.9) 56 45.6 (9.9) 47.4 (11.9)

Vitality 43 39.7 (13.3) 44 46.6 (11.9) 56 50.7 (8.4) 49.0 (10.9)

Social functioning 43 42.3 (15.1) 44 48.4 (12.9) 56 50.0 (8.8) 49.3 (11.1)

Role emotional 43 45.4 (15.3) 44 48.5 (11.5) 56 44.2 (14.3) 49.2 (11.5)

Mental health 43 42.2 (13.5) 44 48.5 (14.2) 56 49.2 (12.0) 49.4 (11.2)

AQoL utility Assessment of Quality of Life Utility score range − 0.04 (state worse than death) to 1.00 (perfect health), SF36v2 Short Form 36 Health Survey version 2
in which higher scores indicate greater performance and data is presented as T scores where the population mean is 50 and the SD is 10, PCS Physical Component
Score, MCS Mental Component Score, PF Physical Function Subscale
aAge-matched Australian population for mean (SD) age 64 (14.2) of survivors at 4–5-year follow-up
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experiencing physical impairment at follow-up. This
demonstrates the variability in trajectories of recovery
[56] that may influence response to targeted intervention
[57, 58] and the importance of stratification according to
disability [59]. The greatest deficits were seen in the
survivors’ grip strength compared to normative data al-
though this is difficult to interpret as the majority did
not have an earlier diagnosis of ICU-AW and grip
strength was not measured during the original RCT.
Reasons for observed differences in our physical func-
tion outcomes could be related to a high proportion of
patients admitted for cardiac causes. These patients
have a relatively unimpeded recovery following surgery
and critical care with resolution of some premorbid co-
morbidities [10, 60]. The majority of our cohort did not
have a diagnosis of ICU-AW during their ICU admis-
sion, and this may explain the overall level of high per-
formance in the physical function tests. Comparatively,
Herridge and colleagues hypothesised that in their
younger cohort with a lower prevalence of comorbid ill-
ness, the adverse physical outcomes observed in their
cohort likely stemmed from persistent weakness al-
though the incidence of ICU-AW was not specifically
reported [6].

HRQoL
The HRQoL findings of our study were comparable to
the patterns demonstrated in the study by Cuthbertson
and colleagues [8]. In both of these studies, by 5 year
follow-up, survivors’ HRQoL scores were comparable if
not better than their premorbid scores. However, in the
study by Cuthberston and colleagues, the survivors’
HRQoL remained lower than population norms at
5 years whereas in our study, scores were comparable to
Australian population norms at this time point which is
consistent with the findings of more recent research
[9, 61]. The similarity in trends in the SF36 scores
over time between these two studies is likely attribut-
able to similarities in demographics (both were con-
ducted in mixed older age cohorts with comparable
APACHE II scores) and consistency in the administra-
tion of the SF36 to capture premorbid HRQoL.

Psychological outcomes
We provide one of the first reports at 4 to 5 years of dir-
ectly measured, comprehensive psychological outcome
data. Consistent with the other outcomes we have de-
scribed for this cohort, the incidence and prevalence of
psychological morbidity was low. Although not evalu-
ated, these survivors may have possessed higher levels of
attributes such as resiliency and self-efficacy as well as
access to greater familial and social support. This may
have assisted their overall high level of recovery. This
concept has been demonstrated in other ICU survivors

where resilience has an inverse correlation with neuro-
psychological impairment and other outcomes such as
pain and self-care [62].
Our data are influenced by survivor bias and loss to

follow-up inherent in longitudinal studies. The findings
suggest most recovery occurs within the first year, and
this may be important to consider in the design of fu-
ture interventional studies. Patients and their families
may be at greatest risk of adverse outcomes during this
time, and promising interventions such as peer support
may assist their recovery transition [63]. A limitation of
this study is the lack of follow-up from 1 to 4 and
5 years. This may have assisted in improved follow-up
rates through repeated contact with participants al-
though overall attrition was comparable if not better
than previous studies. We approached the measure-
ment of psychological outcomes using screening tools
rather than diagnostic tools although this was consist-
ent with other reports [21, 22, 29, 33, 64]. Further, the
IES was selected as the best measure to screen for
PTSD at the time of study design, although more recent
reports support the use of the IES-Revised [65] which
may limit comparability of our findings.
This study highlights the need for a co-ordinated and

collaborative international approach to describe the
spectrum of critical care survivorship, particularly as
we are starting to see better outcomes reported in
other regions such as Europe [9]. In order to improve
the outcomes for critical care survivors, consensus is
required between clinicians, researchers and policy-
makers regarding time points for follow-up and which
outcome measures to use. Further, there may be other
important factors to evaluate that mediate recovery
such resilience [62] and post-traumatic growth and the
role of caregivers and their ability to provide support
following exposure to critical illness [66, 67]. By estab-
lishing large international datasets for a range of pa-
tient and family outcomes, we may be able to better
understand survivorship from critical illness and de-
velop interventions that will be sensitive to these
specific domains.

Conclusions
In conclusion, this Australian cohort had an increased
mortality rate compared to existing studies that may
be attributable to differences in healthcare models and
delivery of care. However, survivors achieved recovery
in their physical function and HRQoL comparable
with population norms and had low psychological
morbidity. Further exploration through large datasets
is warranted to understand regional differences in out-
comes to truly define critical care survivorship from
an international perspective.
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Additional file

Additional file 1: Appendix E1. Independent living status and
employment status questions. Appendix E2. Cause of death information
provided by the Victorian Births and Deaths Registry. (DOC 44 kb)
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