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Abstract
Purpose: To use the World Health Organisation’s International Classification of Functioning to measure disability following critical illness using patient-reported outcomes.
Methods: A prospective, multicentre cohort study conducted in five metropolitan intensive care units (ICU). Participants were adults who had been admitted to the ICU, received more than 24 h of mechanical ventilation and
survived to hospital discharge. The primary outcome was measurement of disability using the World Health Organisation’s Disability Assessment Schedule 2.0. The secondary outcomes included the limitation of activities and changes
to health-related quality of life comparing survivors with and without disability at 6 months after ICU.
Results: We followed 262 patients to 6 months, with a mean age of 59 ± 16 years, and of whom 175 (67%) were
men. Moderate or severe disability was reported in 65 of 262 (25%). Predictors of disability included a history of anxiety/depression [odds ratio (OR) 1.65 (95% confidence interval (CI) 1.22, 2.23), P = 0.001]; being separated or divorced
[OR 2.87 (CI 1.35, 6.08), P = 0.006]; increased duration of mechanical ventilation [OR 1.04 (CI 1.01, 1.08), P = 0.03 per
day]; and not being discharged to home from the acute hospital [OR 1.96 (CI 1.01, 3.70) P = 0.04]. Moderate or severe
disability at 6 months was associated with limitation in activities, e.g. not returning to work or studies due to health
(P < 0.002), and reduced health-related quality of life (P < 0.001).
Conclusion: Disability measured using patient-reported outcomes was prevalent at 6 months after critical illness
in survivors and was associated with reduced health-related quality of life. Predictors of moderate or severe disability included a prior history of anxiety or depression, separation or divorce and a longer duration of mechanical
ventilation.
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Take-home message: Moderate to severe disability measured using
the World Health Organisation’s Disability Assessment Schedule 2.0 was
prevalent in 25% of survivors at 6 months after ICU admission, and was
more common in people who were separated or divorced, had a history
of anxiety or depression and who were mechanically ventilated for a
longer period of time. Disability was associated with reduced healthrelated quality of life, especially in the domains of mobility, usual activities
and pain.

Introduction
Increasing numbers of patients are surviving critical illness [1]. These survivors often experience long-term
physical, cognitive and mental health impairments
known as post-intensive care syndrome [2]. While the
impact of critical illness is profound, there are limitations
in our ability to assess functional recovery of survivors
in person, with many studies reporting large amounts of
loss to follow-up [3]. The number of patients with ongoing disability, and the relationship between health-related
quality of life and disability, is poorly described in many
populations [4].
An important goal of contemporary healthcare is to
minimise the risk of ongoing disability as well as other
outcomes such as healthcare costs and hospital readmissions [2]. This may be particularly important in
higher-risk patients admitted to intensive care (ICU) for
invasive medical therapies, such as mechanical ventilation. Patient-centred care requires that clinicians measure outcomes that matter most to patients, and this can
be greatly facilitated by incorporating patient-reported
outcomes [5]. That is, the patients’ experiences of disability, functioning and health-related quality of life, including participation and limitations in activities [6, 7]. The
quality of survival following critical illness has been identified as one of the largest health challenges for these
patients [8]; however, current definitions of disability
make distinction between physical, mental or cognitive
impairment caused by a health condition and the impact
that impairment has on the person’s ability to work, care
for themselves or interact with society [9]. The World
Health Organisation’s International Classification of
Functioning, Disability and Health defines disability as

“diﬃculties in any area of functioning as they relate to
environmental and personal factors” [7]. The measurement of disability and functioning is a diﬀerent concept
to health-related quality of life and the measurement of
subjective well-being (Fig. 1), The World Health Organisation’s Disability Assessment Schedule 2.0 (WHODAS)
was developed to measure disability cross-culturally and
for disease-related states across six major life domains:
cognition, mobility, self-care, interpersonal relationships,
work and household roles, and participation in society
[10]. It has been tested for concurrent validity against the
Functional Independence Measure (FIM), Short Form36 and the WHOQoL and it has been used to assess disability following trauma, stroke, surgery, post-traumatic
stress in veterans and in chronic diseases [11–15].
The aim of this study was to measure key components
of the World Health Organisation’s International Classification of Functioning (ICF) [7] relevant to survivors
of critical care using patient-reported outcomes [16].
The primary outcome was the incidence of moderate
to severe disability at 6 months after ICU admission as
measured by patient-reported rate of global function
and disability (impairment of function) using the World
Health Organisation’s Disability Assessment Schedule 2.0
(12-level). The secondary outcomes included the limitation of activities, including return to work, and changes
to health-related quality of life in survivors at 6 months
after ICU.

Methods
This study was designed with reference to the Strengthening the Reporting of Observational Studies Guidelines: The STROBE checklist [17]. Human research
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Fig. 1 Conceptual model of the factors that are included in the World Health Organisation’s International Classification of Functioning after critical
illness

ethics committee approval was obtained at all sites, with
informed consent for data collection, as per local requirements (NCT02225938).
Study design

This was a prospective, multicentre, inception cohort
study with retrospective enrolment from the hospital
clinical information system of ICU survivors, and prospective, centralised measurement of patient-reported
outcomes.
Setting

The study was conducted in five metropolitan ICUs in
the State of Victoria, Australia, including three public
tertiary teaching hospitals and two private hospitals. The
Australian and New Zealand Intensive Care Research
Centre, School of Public Health and Preventive Medicine, Monash University performed study management.
Participants

From the date of human ethical approval for a consecutive period of 4 months at each site, we identified all
eligible patients from the hospital clinical information
system. Patients were eligible if they had been admitted
to the ICU, received more than 24 h of mechanical ventilation and survived to hospital discharge. We excluded
patients who were aged less than 18 years old, who had
a proven or suspected acute primary brain process that
was likely to result in global impairment of consciousness
or cognition (e.g. traumatic brain injury, subarachnoid
haemorrhage, stroke or hypoxic brain injury after cardiac arrest), who did not speak English. We excluded data
from any second or subsequent readmission to ICU during the index hospital admission.
Each site identified eligible patients from the hospital
clinical information system. These patients were contacted initially by mail to invite them to participate in the
study and then by telephone to gain consent and to collect patient-reported outcomes. Participants who agreed
to be included in the study also consented to the use of
hospital and ICU level information.
Demographic and hospital variables

Demographic and hospital data were extracted from
hospital information systems, and included age, gender,
admission diagnosis from hospital coding data, the duration of mechanical ventilation, length of stay in ICU and
hospital and discharge destination. Illness severity was
measured with the Acute Physiology and Chronic Health
Evaluation (APACHE II and III) score and comorbidities
using the APACHE II and III definitions [18].

Patient-reported outcomes

Six months after ICU admission, we collected patientreported outcome data via telephone interview. Outcome
data collected included global function and disability
(the World Health Organisation’s Disability Assessment
Schedule, WHODAS II, 12 item) [19], health status prior
to and at 6 months after the ICU admission (EQ-5D-5L™)
[20], cognitive function (Telephone Interview for Cognitive Status, TICS) [21], anxiety and depression (Hospital
Anxiety and Depression Scale, HADS) [22], post-traumatic stress disorder (Impact of Event Scale–Revised,
IES-R) [23] and return to work (WHODAS II) (Table 1).
Data were entered into an electronic data capture system
(REDCap—Vanderbilt University, Tennessee, USA) [24].
Patient-reported data were collected centrally by telephone with trained outcome assessors located at the Australian and New Zealand Intensive Care Research Centre,
Monash University who were blinded to the details of the
patient’s ICU stay.
Statistical analysis

Data were initially assessed for normality. Group comparisons were performed using chi-square tests for
equal proportion, Student t tests for normally distributed data and Wilcoxon rank sum tests otherwise with
results reported as N (%), mean (standard deviation) or
median [interquartile range] respectively. Each of the
12 items on the WHODAS were scored from 0 to 4. A
total score out of 48 was converted to a percentage [25].
The WHODAS II score was dichotomised into none or
mild disability (WHODAS score 0–24%) versus moderate to severe disability (WHODAS score 25–100%) [19].
A sensitivity analysis was conducted using the WHODAS II score dichotomised into no disability (WHODAS
2.0 score of 0–4%) versus any disability (i.e. mild, moderate or severe disability with a WHODAS 2.0 score of
5–100%). Disability-free survival was calculated from the
cohort of enrolled patients and deceased patients, where
patients who scored less than 25% on the WHODAS and
survived to 6 months were described as “disability-free”.
Multivariable logistic regression was used to identify factors independently associated with moderate to severe
disability with results reported as odds ratios (95% CI).
Multivariable models were constructed using both stepwise selection and backwards elimination techniques
before undergoing a final assessment for clinical and biological plausibility with all variables considered for model
selection. All analysis was performed using SAS version
9.4 (SAS Institute Inc., Cary, NC, USA) and a two-sided P
value of 0.05 was used to indicate statistical significance.
No assumptions were made for missing data.

The HADS contains 14 questions: seven to
assess anxiety and seven for depression

The IES-R is a 22-item self-report measure
that assesses subjective distress caused by
traumatic events

EQ-5D™ is a standardised instrument for use as
a measure of health outcome

Hospital Anxiety and Depression Scale
(HADS)

Impact of Event Scale (Revised) (IES-R)

Health related quality of life (EQ5D™)

Return to work (WHODAS)

A brief, standardized test of cognitive function- Cognitive function
ing developed for use in situations where
in-person cognitive screening is impractical or
ineﬃcient, designed for use by telephone and
correlates highly with the Mini-Mental® State
Examination (MMSE®)

Telephone Interview for Cognitive Status (TICS)

Yes or no

Measured in five domains: mobility, personal
care, usual activities, pain, anxiety and depression. Each dimension has five levels (‘no
problems’ = 1 to ‘extreme problems’ = 5). An
EQ-5D health state may be converted to a
single summary index by applying a formula
that essentially attaches weights to each of the
levels in each dimension. This formula is based
on the valuation of EQ-5D health states

Health status

Did not return to work due to health

There are 22 questions that cover the three diagnostic clusters: intrusion; avoidance (eight questions each); and hyperarousal (six questions).
Respondents report on a five-point Likert scale
[‘not at all’ (item score 0) to ‘extremely’ (4)] how
distressed they have been in the past 7 days
in relation to a specific event. The IES-R has
been evaluated in the ICU setting. Conservative
mean scores ≥1.6 (range 0–4) indicated high
risk of post-traumatic stress disorder

For the 14 questions, a four-point Likert scale
(range 0–3) gives a possible score of 0 (none)
to 21 (severe) for each of the two subscales.
Subscale scores ≥8 indicate clinically significant
anxiety or depression symptoms (borderline
cases); with scores ≥11 indicate severe psychological distress (cases). The HADS has been
validated in critical care patients

The TICS tests cognitive functioning in areas such
as word-list memory, orientation, attention, repetition, conceptual knowledge and nonverbal
praxis. It has 11 items with a maximum score of
41 and total scores are reported as qualitative
impairment ranges of 41–33 (non-impaired);
32–26 (ambiguous); 25–21 (mildly impaired)
and ≤20 (severely impaired)

The 12-item WHODAS covers six domains of
functioning with scores from 0 (no diﬃculty) to
4 (extreme diﬃculty). The total score between 0
and 48, is then divided by 48 and multiplied by
100 to convert it to a percentage of maximum
disability. No disability 0–4%; mild disability
5–24%; moderate disability 25–49%; severe
disability 50–95% and complete disability
96–100%

Scoring

Post-traumatic stress disorder (PTSD)

Psychological function—anxiety and depression

Global function

Global assessment of health and disability that
aligns with the international classification of
functioning

World Health Organization Disability Assessment Schedule 2.0, 12 item (WHODAS)

Area measured

Description

Tool

Table 1 Description of patient-reported outcomes

Results
From November 6, 2013 to March 28, 2015, each site
screened patients for a 4-month period. Of 373 eligible patients, 262 (70.2%) ICU survivors were enrolled
(Fig. 2). In total, there were 175 (67%) men and the mean
age was 59 ± 16 years. Seventy patients were aged over
70 years old. The most frequent primary diagnosis was
cardiovascular (cardiogenic shock, ischaemia, arrhythmia, cardiac surgery), and there were few comorbidities
(Table 2). Of the entire cohort, 107 (42%) were working
or studying prior to the critical illness, while 92 (35%)
were retired, 53 (20%) were not working and 10 (4%) were
at home in an unpaid capacity.
Table 2 shows the baseline demographic data for
patients enrolled in the study, comparing patients dichotomised using the WHODAS 2.0 (12-level) to groups
with moderate to severe disability, N = 65 (25%), and
with none or mild disability, N = 197 (75%), at 6 months
after ICU. There were no diﬀerences at baseline between
patients with and without a moderate to severe disability
for age, gender, diagnosis, comorbidities or severity of illness (Table 2).
Hospital outcomes

The total median [IQR] length of stay in ICU and hospital
was 1 week [6.7 days (4.2–10.9)] and 3 weeks [22.8 days
(14.0–45.0)] respectively. There was no diﬀerence
between ICU or hospital length of stay for patients with

or without moderate to severe disability at 6 months;
however, patients with none or mild disability were more
likely to be discharged to home (Table 3).
Patient-reported outcomes at 6 months
Function and disability (WHODAS 2.0, 12-level)

In this cohort, 25% of patients reported no disability
(WHODAS score 0–4%), 50% reported mild disability
(WHODAS score 5–24%) and 25% reported moderate to
severe disability (WHODAS score 25–95%). No patients
reported complete disability (WHODAS score 96–100%).
A history of depression or anxiety, being separated or
divorced and discharge to another hospital or rehabilitation facility after the primary hospital admission were
more common amongst patients with moderate to severe
disability (Tables 2, 3). After multivariable analysis, predictors of moderate to severe disability included a history of anxiety and/or depression, being separated or
divorced, longer duration of mechanical ventilation and
not being discharged to home from the acute hospital
(Table 4). A sensitivity analysis was conducted analysing
the WHODAS 2.0 score with a dichotomy of no disability
(score 0–4%) versus any disability (5–100%) to determine
if this altered the outcomes and predictors of disability
(eTables 1, 2).
Health-related quality of life (EQ5D-5L)

For the whole cohort, health-related quality of life was
worse at 6 months after critical illness compared to the
month prior to the illness as retrospectively recalled
(utility score mean 0.8 ± 0.3 versus 0.7 ± 0.3 respectively,
P = 0.025). Patients with a moderate to severe disability had a significant decrease in health status in all five
domains of the EQ5D-5L compared to patients with no
disability at 6 months (Table 3). In patients with a moderate to severe disability, the reduction in health status was
greatest in the domains of mobility, personal care and
usual activities.
Cognitive function (TICS)

Of the included patients, 225 completed the TICS to
assess cognitive function. Of these, 218 (97%) were unimpaired, 5 (2%) were mildly impaired and 2 (0.7%) were
severely impaired. There was no diﬀerence in cognitive
function for survivors with or without a moderate to
severe disability (Table 3).
Depression and anxiety (HADS)

Fig. 2 Flow of patients through the study

Of the cohort, 238 completed the HADS. Clinically significant depression and anxiety were reported prior to
the critical illness in 45 (17%) (Table 2). At 6 months
after ICU, anxiety was reported in 49 (21%), depression
in 41 (17%) and depression and/or anxiety in 53 (22%)

Table 2 Univariate analysis of demographic data of patients with none or mild disability compared to patients with moderate to severe disability
Parameter

None or mild disability (N = 197)

Moderate or severe disability (N = 65)

Male, % (N)

67 (132)

66 (43)

0.90

Age, mean ± SD

59.4 ± 17.5

58.4 ± 12.7

0.69

APACHE III, mean ± SD

62.1 ± 29.9

62.1 ± 29.9

0.49

APACHE II, mean ± SD

Total number of comorbidities, median [IQR]

18.4 ± 7.4
0 [0–1]

P value

18.4 ± 7.4

0.42

0 [0–1]

0.40

Diagnosis, % (N)

0.14

Cardiogenic

43 (85)

34 (22)

Acute respiratory failure

12 (24)

22 (14)

Gastrointestinal disease

12 (24)

5 (3)

Neurological disease/seizure

6 (11)

9 (6)

Sepsis

5 (10)

5 (3)

Trauma

15 (29)

22 (14)

Other

7 (14)

5 (3)

History of anxiety/depression, % (N)

12 (23)

34 (22)

<0.001

Separated or divorced, % (N)

13 (25)

26 (17)

0.01

Working prior to the ICU admission, % (N)

42 (82)

38 (25)

0.38

Renal replacement therapy in ICU, % (N)

10 (13)

9 (4)

0.94

Glasgow coma score, median [IQR]

15 [13–15]

14 [13–15]

0.09

APACHE Acute Physiology and Chronic Health Evaluation score, ICU intensive care unit, IQR interquartile range, N number, SD standard deviation

survivors. Of the patients who reported symptoms of
anxiety and/or depression at 6 months after ICU, onethird had pre-existing anxiety or depression. Patients
with a moderate to severe disability reported significantly
greater anxiety and depression symptoms than patients
with none or mild disability (Table 3).
Post-traumatic stress disorder (PTSD)

Overall, the IES-R scores were indicative of potential PTSD in 22 of 231 (8%) patients who responded at
6 months after ICU. Patients with a moderate to severe
disability were more likely to report PTSD symptoms
than patients with none or mild disability (Table 3).
Return to work or usual activities

There were 107 people working or studying prior to
admission to ICU. At 6 months after ICU, 64 (60%) had
not returned to work or studies because of their health
(Table 3). There was a significant diﬀerence in the number of patients who reported being unemployed as a
result of their health with a moderate to severe disability
compared to none or mild disability (Table 3).

Discussion
Key findings

In this study, the incidence of mild disability was 50% and
that of moderate to severe disability was 25%. The most
significant risk factors identified for moderate to severe

disability were prior history of anxiety or depression, separation or divorce, a longer duration of mechanical ventilation and discharge to another hospital or rehabilitation
facility rather than to home. Disability was identified in
patients with a diverse range of diseases, and the heterogeneity of the included patients improves the generalisability of the conclusions. A key finding from this study
was that the patient-reported outcome of disability using
the WHODAS 2.0 in an ICU population was associated with a reduction in health-related quality of life and
increased anxiety, depression and post-traumatic stress.
Notable factors that were not associated with disability
include age, severity of illness, comorbidities, length of
ICU or hospital stay and cognitive decline.
Measuring the burden of critical illness is a complex
task, made particularly diﬃcult by the heterogeneity of
patient populations and the diﬀerent trajectories of illness before and after the critical event [26, 27]. This
study reported both disability and health status. Healthrelated quality of life or health status is an important
subjective measure of well-being and is the most commonly reported long-term outcome after critical illness
in Australia [28, 29]. Health status had deteriorated in
each domain in this cohort and was significantly worse
in survivors with ongoing disability. Measuring disability is a diﬀerent outcome to health-related quality of life,
and according to the WHO definition is important as it
assesses the impact of health symptoms on the patient’s

Table 3 Univariate analysis of hospital and patient reported outcomes of patients with none or mild disability compared
to patients with moderate to severe disability
Parameter

None or mild disability (N = 197)

Moderate or severe disability (N = 65)

P value

Days of mechanical ventilation, median [IQR]

3 [1.7–5.8]

4 [1.8–8.4]

0.10

ICU LOS, days, median [IQR]

6.6 [4.15–10.9]

8.8 [4.2–13.2]

0.14

Hospital LOS, days, median [IQR]

21 [13–40.5]

27 [14–59]

0.08

Discharge to home, % (N)

43 (85)

26 (17)

0.015
0.002

ICU outcomes

6-month outcomes
Unemployed due to health, % (N)

20 (39)

38 (25)

TICS total (cognitive function) N = 225, mean ± SD

32.3 ± 4.0

32.7 ± 4.1

HADS (depression), N = 238, mean ± SD

2.9 ± 2.8

7.0 ± 4.0

HADS (anxiety), N = 238, mean ± SD

IES-R (post-traumatic stress), N = 231, median [IQR]

3.5 ± 3.1

0.25 [0–0.75]

0.47

7.3 ± 4.7

<0.001

0.63 [0.25–1.5]

<0.001

<0.001

Health status (EQ5D-5L) reported pre-ICU admission, % (N)
No problem with mobility

57 (112)

51 (33)

0.35

No problem with personal care

82 (160)

71 (46)

0.06

No problem with usual activities

65 (127)

63 (40)

0.74

No problem with pain

60 (117)

49 (32)

0.14

No problem with anxiety or depression

75 (146)

51 (33)

<0.001

Utility score, mean ± SD

0.74 ± 0.31

0.65 ± 0.35

Health status (EQ5D-5L) reported 6 months after ICU admission, % (N)

0.05

No problem with mobility

53 (105)

15 (10)

<0.001

No problem with personal care

82 (162)

43 (28)

<0.001

No problem with usual activities

59 (116)

14 (9)

<0.001

No problem with pain

55 (109)

26 (17)

<0.001

No problem with anxiety or depression

74 (145)

32 (21)

<0.001

Utility score, mean ± SD

0.77 ± 0.26

0.5 ± 0.26

<0.001

HADS Hospital Anxiety and Depression Score, ICU intensive care unit, IES-R Impact of Event–Revised, IQR interquartile range, LOS length of stay, N number, SD standard
deviation, TICS Telephone Interview for Cognitive Screening

Table 4 Multivariable analysis for predictors of moderate
to severe disability
Parameter

Odds ratio [confidence
interval]

P value

Disability
History of anxiety/depression 1.65 [1.22, 2.23]

0.001

Separated or divorced

2.87 [1.35, 6.08]

0.006

Mechanical ventilation days

1.04 [1.01, 1.08]

0.03

Discharge to another facility
(not home)

1.96 [1.01, 3.70]

0.04

AUC = 0.706, Hosmer–Lemeshow goodness of fit P = 0.74

life in the domains of life role activities, social involvement, physical, psychological and cognitive well-being.
The WHODAS 2.0 (12-level) is available in the public
domain, can be used by self-report, proxy or by telephone
and takes approximately 5 min to complete, is easy to
use and score with excellent psychometric properties (as
tested in other conditions). It should be considered for

future use in ICU populations as a core outcome measure
instead of individual tests of physical, psychological and
cognitive function that are burdensome in terms of time
and cost.
Comparison to other studies

Two important themes emerged as predictors of disability in this cohort, including (1) pre-existing psychological morbidity and (2) divorce and separation. Previous
systematic reviews and meta-analyses have reported
pre-existing psychological morbidity as a risk factor for
psychological dysfunction after ICU [22]. In a recent
systematic review of 38 studies measuring depression
after ICU using validated instruments, clinically important depressive symptoms occurred in approximately
one-third of ICU survivors and were persistent through
12-month follow-up [22]. These authors reported both
pre-ICU psychological morbidity and in-ICU psychological distress as risk factors for post-ICU depression. These
findings support our data with regards to pre-ICU psychological morbidity and risk of depression or anxiety;

however, we did not have a measure of in-hospital psychiatric distress and this would be an important area for
future research in survivors of ICU. The biological pathway might involve a greater incidence of delirium in this
group, which has certainly been associated with worse
psychological and cognitive outcomes in other cohort
studies [30, 31].
Marital status, and particularly divorce or separation,
has not been previously identified as a strong predictor
for disability in survivors of critical illness to the best of
our knowledge. However, marital status has been identified as a predictor of functional outcome in survivors
of cardiac surgery [32]. Compared to married patients,
those who were divorced, separated or widowed had a
40% greater chance of dying or developing a functional
disability in the first 2 years after cardiac surgery. The
results of this study are similar, with a more than doubling of the odds of moderate to severe disability in
patients who were separated or divorced. Characterising
the association between marital status and disability after
ICU may be useful for counseling patients and their families, and identifying at-risk groups that may benefit from
targeted interventions aimed at improving recovery.
Studies investigating the long-term recovery of critically ill patients have consistently identified age and
comorbidities as influencing functional outcome [33–35].
In our cohort, age was not associated with disability and
this may be as a result of international diﬀerences in the
admission criteria and selection of patients admitted to
ICU. Similarly, invasive organ support in patients with
severe existing comorbidity may have been limited in the
ICU because of concerns about futility. In either case,
selection bias is likely to have influenced the characteristics of our study cohort such that very old or severely
unwell patients may not have survived to 6 months.
We found that strikingly few survivors screened positive for cognitive dysfunction, noting that the study
excluded patients with known acute neurological injury.
While the outcome measure we used was validated
for use with telephone follow-up and for screening for
dementia [21] and used with success in an older cohort
after severe sepsis [36], its use has since been criticized
in patients with acute respiratory failure [37] and may
not be sensitive in this group of patients. Understanding
whether this is an artefact of measurement, or represents
a true diﬀerence in cognitive impairment stemming from
diﬀerences in Australian ICU practice, is of potential
broad significance.
Implications for clinical practice

Few interventions have been identified that improve
long-term outcomes in ICU survivors, and the ability to follow up patients after ICU discharge has been

challenging [3, 38]. The WHODAS 2.0 (12-level) should
be considered by ICU clinicians and researchers as a preferred tool to measure disability and functioning. It is
available in the public domain, can be used by self-report,
proxy or telephone and takes approximately 5 min to
complete. Future research should focus on developing and testing interventions that reduce disability and
improve the ability of survivors to return to work and
usual activities. There was a strong association between
patients who were discharged to home and functional
recovery. Alternately, patients who were discharged to
rehabilitation facilities or other acute care centres after
critical illness had increased disability at 6 months and
may require additional resources to continue to improve,
including links with primary care practitioners to address
ongoing problems [39].
Strengths and limitations

There are several strengths to our study. This was a
multicentre cohort study, which included a mix of
both public and private patients, increasing the external validity of the results. We used trained, centrally
located, blinded outcome assessors to minimise bias.
We included outcome assessments based on the World
Health Organisation’s International Classification of
Functioning to report on function, disability and participation, as well as health-related quality of life. The
use of multiple outcome measures allows us to describe
post-intensive care syndrome in Australian survivors
of critical illness and compare this to international
cohorts [2].
There are several limitations to this study. First, there
were a large number of eligible patients who declined
participation in the study or were non-responders and
for whom we have no measure of the quality of their survival and for ethical reasons were unable to report their
baseline characteristics. Second, the measures of comorbidities used may not be optimal to stratify patients for
ongoing disability. Previous studies of ICU survivors have
used other measures of comorbidities that may be more
sensitive in this population, including the Functional
Comorbidity Index [40]. Third, there was no measure of
pre-existing disability or function; therefore, we did not
measure the change in disability for our cohort as we did
the change in health-related quality of life. Health-related
quality of life prior to ICU admission was reported at
6 months after the critical illness and this method of
determination may result in recall bias. Fourth, there is
no information about the trajectory of the patients’ recovery as we measured function at 6 months only. Finally, we
dichotomised the WHODAS II score according to a previously validated surgical population which may underestimate the amount of mild disability resulting from an

ICU stay [20]. This needs further evaluation in large ICU
cohorts.

4.

Conclusion
Disability measured using patient-reported outcomes
was prevalent at 6 months after critical illness in survivors and was associated with both reduced health-related
quality of life and poor return to work due to result of
health. Predictors of disability included a prior history
of anxiety or depression, separation or divorce, a longer
duration of mechanical ventilation and discharge to
another hospital or rehabilitation facility rather than to
home. Disability, measured using the WHODAS 2.0 (12level), is an important outcome following critical illness
and should be considered in a core outcome set for ICU
research. Future research should focus on developing and
testing interventions that reduce disability.
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