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Ability to participate in the community is an important 
outcome for all patients after a major illness, it signposts 
reaching the end of the road home. A patient’s ability to 
return to the priority tasks of daily living impacts their 
satisfaction with life, their carers, their family and ulti-
mately the health system [1]. A large body of literature 
has demonstrated that long term impairments of physi-
cal, mental health and/or cognitive domains affect most 
survivors of critical illness [2, 3]. Post-intensive care syn-
drome (PICS) [4] was developed in 2011 as a framework 
in which to describe these sequelae. Additionally, it was 
suggested that these domains be mapped to the World 
Health Organization (WHO) International Classification 
of Functioning Disability and Health (ICF) [5], in order 
to understand impacts on biological, functional, and 
social levels, and on quality of life. Clinicians, research-
ers, patients and communities are now working together 
to try and decrease impairment and quicken the journey 
of recovery. But what should we measure to enable us to 
best implement supportive and transformational care for 
our patients after discharge?

It is through this lens that we consider a paper recently 
published in Intensive Care Medicine. Hodgson and col-
leagues describe the use of the World Health Organiza-
tion Disability Assessment Schedule 2 (WHO-DAS) in 
survivors of critical illness, connecting the dots between 
measures of impairment and measures of function 
through assessment of disability [6]. Disability is a com-
plex phenomenon, an overarching concept reflecting the 
interaction between the environment and the person [7]. 
It maps across all areas of the ICF and can be measured 
using the WHO-DAS instrument, a composite tool that 

encompasses six domains of functioning including cog-
nition, mobility, self -care, interactions with people, life 
activities and participation in the community. Using this 
instrument, the authors found that 25% of a critical care 
population at 6 months suffered moderate to severe dis-
ability, associated with inability to return to previous 
activities such as work and education, and reduced health 
related quality of life, as assessed by the EQ-5D. They 
conclude that “disability, measured using the WHO-DAS 
2.0 (12 level), is an important outcome following critical 
illness and should be considered in a core outcome set for 
ICU research.”

So where does measurement of disability fit within a 
critical care framework? A plethora of different domains 
of outcome instruments are currently used to assess 
long term outcomes across the critical care continuum. 
Recently a core set of outcome measures was developed 
using rigorous methodology [8, 9]. The “what” to measure 
identified eight domains, including HRQoL expressed as 
satisfaction with life and personal enjoyment. The “how” 
to measure this domain reached consensus as using the 
EQ-5D and SF-36v2. The WHO-DAS measure of disabil-
ity was suggested by participants for rating in the second 
round of the Delphi, but less than 30% of the panel mem-
bers (including patients and caregivers) agreed it was 
critical for inclusion in the resulting core set of meas-
ures. Whether this was the result of lack of understand-
ing of the concept of disability, lack of familiarity with the 
tool, lack of previous exposure in the ICU population or 
lack of specificity as a composite measure, is unknown. 
Certainly there are no data that support the clinimetric 
properties of this measure for use in critical care popula-
tions. Furthermore, reliability and validity of using proxy 
measures during a critical care admission have yet to be 
established although research in other populations sup-
ports this method of administration. These data are par-
ticularly pertinent in ICU for acquiring baseline data to 
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enable longitudinal comparison, although Hodgson et al. 
did not measure disability at baseline which would have 
been valuable for assessing trajectories [10].

Could the WHO-DAS short version (12) be best used 
as a screening tool? It is relatively simple and short to 
administer. If disability exists then further testing using 
the longer WHO-DAS with complex scoring or other 
core outcome measures could be used to tease out the 
individual domains that require intervention or support. 
An illustration of a possible road map for patients after 
an ICU admission, measuring disability as an outcome 
is depicted in Fig. 1. The composite nature of the WHO-
DAS 12 tool and overall score precludes designing indi-
vidualized rehabilitation or support since similar scores 
do not discriminate between the domains that may be 
worst affected for each patient. Those with acquired 
moderate to severe disability likely warrant further 
detailed assessment to determine exact impairment, e.g., 
physical function, cognitive deficit, and psychological 

symptoms. These impairments can then be measured, 
compared with baseline, and targeted interventions 
developed. Additionally, understanding pre-ICU impair-
ments may provide opportunities to tailor treatments 
and anticipate setbacks. For example, a study of elderly 
ICU patients found that vision and hearing impairment 
were major factors accounting for post-discharge disabil-
ity [11].

In order to develop and road-test interventions to 
reduce disability after critical illness, we must understand 
which patients are at highest risk and the mechanisms 
that affect prevention or progression. This investigation 
thoughtfully identified factors associated with moderate/
severe disability—history of anxiety or depression, mari-
tal status of separated or divorced, mechanical ventilation 
duration, and discharge to post-acute care facility rather 
than home. While interesting, these factors provide lit-
tle guidance in targeting interventions to those who most 
need it. Nearly half of those with disability did not have 

Fig. 1 A schematic road map depicting potential recovery after critical illness according to disability status. A proposed journey for a patient expe-
riencing an episode of critical illness if using the WHODAS disability measure, with three possible recovery trajectories elucidated from screening 
using the WHODAS. Disability status is determined from comparison of baseline (ICU admission) and post critical illness screening at 3 months
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pre-ICU anxiety or depression, nearly three-quarters of 
disabled patients were not divorced or separated, and the 
median duration of mechanical ventilation was short and 
similar between disability groups—3–4  days. Even des-
tination of discharge—a factor closely tied to patients’ 
ability to care for themselves and engage with their envi-
ronment—was an imperfect predictor of disability in this 
cohort. It seems unlikely that this composite measure, 
which does not differentiate etiologies of disability, is the 
right tool to identify new targeted therapies; instead, we 
will need to continue with more granular work as well. 
At the same time, there may be mechanisms that affect 
many aspects of disability which transcend simple bio-
logic pathways—such as depression and social sup-
port—supporting the approach of using both general and 
specific measures of disability and functional impairment 
[12].

How then do we best map a patient’s progression from 
ICU into the community? Is assessment of disability sta-
tus a robust option to further our field? From a patient 
and family perspective development of new, or worsen-
ing of pre-existing, disability after a critical care stay 
seems intuitive to be of concern/must surely matter. The 
method we use to measure this may be critical in driving 
the types of intervention and support patients may need. 
Importantly, targeting the patients and families who 
require the most support should be a priority. Hodgson 
and colleagues provide us with an alternative route for 
assessing all three domains of the ICF in one measure of 
disability. The domains of measurement included within 
the WHO-DAS resonate with patients, family and clini-
cian researchers with agreement that physical and cogni-
tive function, mental health and return to work should 
be the most important co-ordinates assessed on the 
road map to recovery [13]. However, we still have more 
to do to understand the applicability of the WHO-DAS 
measure. Moving forward on the measurement of dis-
ability determining how it is best measured, and if it best 
reflects a measure of improvement may be a useful side 
trip for the field of critical care on our journey to improve 
long-term outcomes.
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