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ABSTRACT
Aims. To describe the recovery of trauma intensive care patients up to six months
post hospital discharge.
Background. Injury is a leading cause of preventable mortality and morbidity
worldwide, with approximately 10% of hospitalised trauma patients being admitted to
intensive care. Intensive care patients experience significant ongoing physical and
psychological burden after discharge, however the patterns of recovery and the
subgroups of intensive care patients who experience the greatest burden are not
described.
Design. This prospective cohort study was conducted in one tertiary referral hospital
in south-east Queensland, Australia.
Methods. Following ethics approval injured patients who required admission to
intensive care provided consent. Participants completed questionnaires prior to
hospital discharge (n=123) and one (n=93) and six months (n=88) later. Data included
demographic and socioeconomic details, pre-injury health, injury characteristics,
acute care factors, post-acute factors (self-efficacy, illness perception, perceived
social support and psychological status as measured by the Kessler Psychological
Distress Scale [K10] and the PTSD Civilian Checklist) and health status (SF-36).
Results. All participants required ongoing support from healthcare providers in the
six months after discharge from hospital and approximately half required support
services such as accommodation and home modifications. Approximately 20% of
participants reported post-traumatic stress symptoms while approximately half the
participants reported psychological distress. Average quality of life scores were
significantly below the Australian norms both one and six months post discharge.
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Conclusions. Trauma intensive care patients rely on ongoing healthcare professional
and social support services. Compromised health related quality of life and
psychological health persists at six months.
Relevance to clinical practice. Effective discharge planning and communication
across the care continuum is essential to facilitate access to healthcare providers and
other support services in the community setting.

KEYWORDS
intensive care; wounds and injuries; stress disorders, post-traumatic; health status;
self-efficacy
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INTRODUCTION
Injury is a leading cause of preventable mortality and morbidity and has been
endorsed as a priority area for preventative and management interventions in multiple
different countries (Australian Institute of Health and Welfare (AIHW) 2010, Hyder
& Aggarwal 2009, Peden et al. 2002). Injury represents a major cost to families, the
healthcare system and society (Connelly et al. 2006, Mathers et al. 1999).

Approximately 10% of trauma patients require admission to an intensive care unit
(ICU) (Dallow et al. 2011), although there are few data to confirm if this pattern of
care is internationally consistent. ICU patients experience ongoing physical and
psychological burden after discharge from hospital (Needham et al. 2012).
Understanding the recovery patterns of ICU trauma patients will enable development
of a more responsive network of care during and immediately following hospital, with
the potential to minimise disability, improve recovery and reduce cost in this
population.

BACKGROUND
Despite the prevalence and impact of traumatic injury, there has been limited
investigation of long term recovery for this population. Recovery in this setting is
influenced by many different factors that are present at the time of injury as well as
during acute and post-acute care (Richmond & Aitken 2011). In Australia, injured
adults report markedly lower health status after discharge from hospital compared
with the general population (Aitken et al. 2007), consistent with research in other
countries such as the United States and Scandinavia (Richmond et al. 2003, Sluys et
al. 2005). Studies of recovery confirm compromised quality of life (QOL) in 20-60%
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of patients (Harris et al. 2008, Holtslag et al. 2007, Jackson et al. 2007a, Korosec
Jagodic et al. 2006, Mata et al. 1996, Ringdal et al. 2009). By comparison with other
ICU patients, trauma patients appear to experience a more problematic and variable
recovery, reporting poorer health status and greater deterioration than surgical or
medical patients (Badia et al. 2001, Niskanen et al. 1999).

Other aspects of health that have been reported as compromised in the trauma ICU
population include physical function (Livingston et al. 2009), anxiety and depression
(Jackson et al. 2007a, Toien et al. 2010) and post-traumatic stress disorder or its
associated symptoms (Jackson et al. 2007a, O'Donnell et al. 2010, Toien et al. 2010).

Multiple factors have the potential to influence recovery in critically injured patients
(Figure 1). These include demographic variables as well as both acute and post-acute
components. The relationship between non-modifiable factors such as age, injury
severity and location, length of ICU stay and gender (Badia et al. 2001, Harris et al.
2008, Holtslag et al. 2007, Mata et al. 1996, Ringdal et al. 2009, Toien et al. 2010),
and recovery has been identified, although after controlling for these variables a large
portion of variance in outcome remains. There is some evidence of a relationship
between acute and early post-acute factors and long term recovery (Richmond et al.
2003, Sluys et al. 2005, Toien et al. 2010). Interventions targeted at modifying these
factors could potentially improve recovery.

This ongoing longitudinal study was designed to describe recovery of trauma
intensive care patients up to two years after hospital discharge and test a multifactorial
model of recovery by identifying injury, acute and early post-acute factors associated
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with that recovery. In this first report we describe the recovery of trauma intensive
care patients up to six months post hospital discharge.

METHODS
A prospective cohort study of adult patients was undertaken in one tertiary referral
hospital in South-East Queensland Australia. Recruitment extended from June 2008 to
August 2010. This paper reports on participants’ recovery at one and six months after
hospital discharge.

Participants
Consecutive adults (≥18 years) were invited to participate in this study if they met the
inclusion criteria of (i) allocated an injury code including International Classification
of Diseases, 10th Revision – Australian Modification (ICD-10-AM) code: S00 – S99,
T00 – T35, T63, T66 – 72 or T 75 – 77 and (ii) admitted to the ICU for the acute
treatment of that injury. Patients were excluded for the following reasons: (i) spinal
cord injuries with sensory and/or motor loss; (ii) burn injuries to >20% body surface
area; (iii) traumatic brain injuries with a Glasgow Coma Score <14 after 24 hours or
on extubation; (iv) history of psychosis or self-inflicted injury; (v) inability to
communicate in English; (vi) prisoners; (vii) people without a home telephone; (viii)
palliative care / patients expected to die. Exclusion criteria (i) to (iii) were designed to
exclude patients who usually experience a significantly different recovery phase due
to differing acute, rehabilitation and post-discharge care, when compared to the
majority of seriously injured people. The remaining exclusion criteria related to the
practicalities of following up patients.
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Data Collection
Potential participants were identified during their admission to the ICU, and were
approached regarding the study several days after transfer to a hospital ward.
Following informed consent, and at a time when discharge from hospital was planned
during the next 72 hours, the initial questionnaire was completed. This questionnaire
included demographic details and the Physical Function sub-scale of the Medical
Outcome Study Short Form-36 Version 2 (SF-36) based on function in the week prior
to the injury (Ware & Sherbourne 1992). Next of kin assisted with completion of this
questionnaire when required.

Follow-up questionnaires were posted to the participants at one and six months post
hospital discharge, with a covering letter providing instructions for participants to
complete the questionnaires within the next week at a time convenient to them, but
without assistance from family members/ friends. An appointment for a phone
interview was then scheduled so participants could read their answers to the research
assistant. A postage paid envelope was also provided if the participant preferred to
return their questionnaire by mail. For a small number of participants email
communication was used. Up to five attempts to contact participants were made at
each of the follow-up points. This combination of mail and telephone contact was
designed to provide participants with time to consider their answers to each question
while optimizing follow-up rates by not relying exclusively on questionnaires being
returned via the mail. Other procedures to optimise retention of participants included
obtaining contact details for two family members/friends and their General
Practitioner at the time of enrolment so that the study team had alternative methods of
contacting them if they relocated, providing a free call telephone number for
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participants to contact the study team and sending regular postcards to participants
reminding them of the study.

Data were collected from multiple sources including the participants, their health care
records and the Queensland Trauma Registry (QTR). Data quality within the QTR
was optimised by a combination of using trained coders, direct extraction from the
health care record, a series of education and audit processes and the conduct of logic
and range checks on collected data. The outcome variable of health status was
measured via the SF-36. Variables collected included: demographic details (age, sex,
marital status, indigenous status, highest educational level); socioeconomic details
(work status, household income, private health insurance); pre-injury health (physical
function as measured by the SF-36 physical function subscale, co-morbidities); injury
characteristics (mechanism of injury, body region with most severe injury, injury
severity score [ISS]); acute care factors (severity of illness [Acute Physiology and
Chronic Health Evaluation - APACHE], ICU length of stay [LOS], hospital LOS,
underwent surgery, developed a complication); and post-acute factors (self-efficacy,
illness perception, perceived social support and psychological status as measured by
the Kessler Psychological Distress Scale [K10] and the Post-Traumatic Stress
Disorder [PTSD] Civilian Checklist).

Illness Perception: The Brief Illness Perception Questionnaire (BIPQ) contained eight
items using a 0 – 10 response scale to assess cognitive illness and emotional response
(Broadbent et al. 2006), and another item examining causal factors in the participants’
illness. The word ‘illness’ was replaced with ‘injury’ in this study. Scoring involved
the reversing of items 3, 4 and 7, then the summing of the eight items for a total score.
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A higher score reflected a perception that the injury exerted more influence on the
participant’s life. Good predictive validity has been demonstrated in a cohort of
myocardial infarction patients while discriminant validity was confirmed by
identifying differences in IPQ scores in patients with a range of acute and chronic
diseases including myocardial infarction, asthma, diabetes and colds (Broadbent et al.
2006). Reliability of the Brief IPQ in the present study was good (internal consistency
coefficient at one month α= 0.74; six months α= 0.84 ).

Social support: The Multidimensional Scale of Perceived Social Support (MSPSS)
used a 12-item Likert-type response (1: very strongly disagree to 7: very strongly
agree) to assess an individual’s perception of how much he or she received social
support, with higher scores indicating greater perceived social support (Zimet et al.
1988). Four items assessed each of the three sources of social support (family, friends
and significant others); subscale and total scores were obtained by summing scores
and dividing by the relevant number of items. The validity of these subscales has been
demonstrated by the scale developers (Zimet et al. 1990). Reliability of the MSPSS at
one and six months was between α 0.95- 0.97 for the total scale and α 0.89- 0.95 for
each of the subscales.

Self-Efficacy: The Self-Efficacy Scale (SES) is a six item, 10-point Likert scale
designed to measure patients’ confidence in undertaking daily activities, in other
words their perceived ability to undertake tasks and achieve results. Total SES was
derived by taking the average of the six items with responses ranging from one (not at
all confident) to 10 (totally confident); the structure and scoring of this scale has
shown good validity in patients with chronic health problems (Lorig 1996, Lorig et al.
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2001). Reliability of the one and six month SES in the present study was good
(internal consistency coefficient α = 0.93 and α = 0.94 respectively).

Psychological Distress: The Kessler Psychological distress scale (K10) measured 10
items related to psychological distress on a five point scale (1: none of the time to 5:
all of the time), higher scores indicated greater distress (Kessler et al. 2002). This
scale has previously demonstrated high levels of validity in large cohorts in both
Australia and the United States of American (Kessler et al. 2002) and reliability at
one and six months in the current study was excellent (internal consistency coefficient
α = 0.89 and α = 0.93 respectively). K10 cut-off scores developed by the Clinical
Research Unit for Anxiety and Depression (CRUfAD), University of New South
Wales provided further interpretation of prevalence levels of psychological distress
(Australian Bureau of Statistics 2001).

Post-Traumatic Stress: The PTSD Checklist - Civilian Version (PCL-C) measured
trauma related stress on a self-report Likert scale (1: not at all, 5: extremely) of 17
items (Weathers et al. 1993), with higher scores indicating more post-traumatic stress.
A multifaceted algorithm was also applied to derive PTSD symptoms consistent with
a diagnosis of PTSD (i.e. individual meets Diagnostic and Statistical Manual of
Mental Disorders IV symptom criteria). Combining methods as previously validated
provided insight into both severity and patterns of symptoms (Weathers et al. 1993).
Evidence cited by the National Centre for PTSD suggested a 10-20 unit change as
clinically meaningful (http://www.ptsd.va.gov/professional/pages/assessments/ptsdchecklist.asp). Reliability of the one and six month PCL-C total score in the present
study was excellent (internal consistency coefficient α = 0.93 for both).
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Health Status: was measured via the SF-36v2; a 36 item instrument that measured
health status across eight domains or sub-scales (Physical Functioning [PF], Role
Functioning, Bodily Pain, General Health, Vitality, Social Functioning, Role Emotion
and Mental Health) and two component summary scores that provided an overall
estimate of physical and mental health (Physical Component Score, PCS, and Mental
Component Score, MCS). Physical health at the time of injury was assessed through
retrospective completion of the PF subscale. The SF-36 is well validated in many
different populations in both the acute and chronic setting (Ware & Sherbourne 1992).

The eight sub-scales and two component scores were computed and presented as
norm-based T-scores allowing for easier interpretation (standardised scores with a
population mean of 50 and a standard deviation of 10). Higher scores on each of the
sub-scale and summary scores indicated better health status. Participants were
requested to complete the questionnaires based on their experience over the past four
weeks.
QualityMetric Health Outcomes TM Scoring Software 4.5 was used to produce raw
scores (range 0 – 100), however as the software scoring algorithm was determined
from United States population norms, T-scores were calculated using Australian
normed mean T-scores (Hawthorne et al. 2007). The PCS and MCS were based on the
same Australian norms and were weighted with Australian coefficients.

Data analysis
Recruitment numbers, eligible patient numbers, numbers consenting, the participant
numbers at each measurement wave, and attrition data are reported using a
12

CONSORT style approach. Statistical analyses were performed using Stata 11
(Statacorp/Texas). Data were cleaned and checked for missing values and invalid
responses. Continuous/interval data were expressed as mean ± standard deviation
(SD) or median ± interquartile range (IQR) based on normality of data. Categorical
data were presented as counts and percentages.

Distribution checks were performed on all continuous/interval data involving
comparisons over time and appropriate parametric or non-parametric tests were
performed. All statistical tests were two tailed and considered significant at α<0.05. A
repeated measures t-test was used to compare continuous normally distributed data at one
and six months, with the Wilcoxon signed-rank test used when data distributions departed
from normal. McNemar's test was used to compare changes in proportions over time

for dichotomous categorical data and Bowker’s test of symmetry to assess any shifts
over time for categorical data with more than two categories. Comparison of the
baseline data for those who did and did not respond to the one and six month surveys
has been undertaken to examine representativeness of the final sample.

Scores were calculated if a respondent had not answered all items with scores
computed when one item was missing. If two or more items on a measure were
missing, summary scores were not computed. An estimate was substituted for a
missing data item based on the individual response to other items, in this case the
average score of the completed items in the same scale and/or subscale, was used.
Calculations for SF-36 health domains employed a missing score estimator method
incorporated within the QualityMetric Scoring Software.
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Ethical Considerations
Approval to conduct this study was gained from the Human Research Ethics
Committee’s (HREC) of the participating hospital and university. All participants
provided informed consent prior to data collection and were free to withdraw from the
study at any time. At the beginning of the phone call to gain the results of each
questionnaire the participant’s willingness to continue in the study was ascertained.
The routine operation of the QTR is approved by the HRECs of all participating
hospitals and The University of Queensland, and is recognized within the provisions
of the Health Legislation Amendment Regulation (no. 7) 2006 under the Health
Services Act 1991 (Queensland) for the purpose of collection data.

RESULTS
One hundred and twenty three participants consented to enrolment and completed the
baseline questionnaire during their hospitalisation for the acute treatment of injury.
Participant numbers reduced to 93 and 88 at one and six months respectively (Figure
2). Participants were just under 40 years old and were predominantly male.
Approximately half of the cohort was married or in a defacto relationship, and a
similar proportion were in full time work. Other demographic details are outlined in
Table 1. Forty percent of the cohort smoked and one quarter had private health
insurance although a further quarter of the cohort was covered by other insurance
such as workers compensation in relation to their current injury (Table 1).

Responders were similar to non-responders at both one and six months except in
regard to age. Responders were significantly older than non-responders at one month
(43 vs 31 years, z = -2.24, p=0.025) and six months (43 vs 33, z = -2.26, p=0.024),
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demonstrating a larger loss of younger participants at follow-up. Responders and nonresponders at one month did not differ in their reported pre-injury PF scores which
were 53.7 and 52.9 respectively (t121= -0.40, p=0.691).

Median hospital length of stay was 20 days, with just under 3 days spent in ICU
(Table 3). The median ISS for patients was 19 (IQR 13-29) with the largest number
of injures involving the head, face and neck (33%), follow by the thorax (26%) and
lower extremities (22%). Two thirds of injuries were a result of a road traffic crash
and 15% due to a fall. Just under a third of patients underwent surgery during the
acute treatment period of their hospital stay, while just over a third of patients
developed a complication while in hospital (Table 3).

During 72 hours prior to hospital discharge a family conference was documented in
one out of five patients, with the majority being completed in person (90%). Just over
half of the family conferences were held by an allied health worker, typically an
occupational therapist.

Within the first month post hospital discharge, the majority of patients had visited at
least one healthcare provider (HCP), with patients seeing on average three different
HCP (IQR:1-4) since leaving hospital (Table 4). Patients most frequently visited a
general practitioner, pharmacist, physiotherapist or occupational therapist. Sixty three
percent of patients visited a HCP via the public sector, and 16 % reported seeing a
HCP in private sector. Around 14% of patients’ had the HCP visit them in their home.
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The majority of patients followed up at six months had visited at least one HCP in the
preceding five months, seeing on average three different HCP in that period (IQR: 24.5). The most commonly accessed HCP were GPs, pharmacists, physiotherapists,
orthopedic surgeons or hospital based doctors (Table 4). Again, the majority of HCP
were accessed via the public sector (34%), 26% visiting a HP in private sector and 2%
seeing a community sector HCP. Just over 3% of patient reported a HCP had visited
them at home.

One month post discharge half of all patients had organised some form of support
service, with the majority (80%) using no more than two services since returning
home (Table 4). These services predominantly consisted of supported
accommodation, either formal or from relatives/friends, nursing services, home
modifications and travel assistance and continued to be required six months after
discharge from hospital.

Participant’s perception of their social support decreased slightly over time (Table 5).
Change in the family component of support showed the most significant decrease over
time (t78=2.75, p=0.007), followed by significant others (t76=2.02, p=0.0.047), with no
change in perceived friends’ support (t78=1.08, p=0.285) (Table 5).

There was no significant difference in average PTSD symptom scores, or proportion
of the cohort classified as symptomatic for PTSD, at one and six months post
discharge (Table 5). There were eight patients who were non-symptomatic at one
month but symptomatic at six months and a further six patients who were
symptomatic at one month but non-symptomatic at six months. The distribution
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between the symptomatic and non-symptomatic groups at one and six months was not
statistically significant (Exact McNemar p=0.791).

Psychological distress K10 scores did not show any significant change over time (t78=
1.0, p= 0.316) (Table 5). Amongst participants who completed data collection at one
and six months, around 70% (n=55) did not change CRUfAD categories over this
time period. Four participants (5%) classified as ‘low or medium-risk’ at one month
were classified as ‘high-risk’ at six months. Conversely 11 participants (14%)
classified as ‘high risk’ at one month were classified as ‘low or medium risk’ at six
months. Overall shifts between CRUfAD categories from one to six months were not
statistically significant (Bowker’s test of symmetry = 1.0, df = 3, p= 0.801).

Self-efficacy increased by a small amount from one to six months, but this change
was not statistically non-significant (t78=-0.92, p=0.360) (Table 5). Illness perception
scores reduced by an average of 4 units from one to six months and this reduction was
statistically different (t78=3.15, p=0.002) (Table 5).

The average PF score was reported as slightly above the Australian norms pre-injury
(Figure 3). All sub-scale scores were significantly below the norms by one month post
discharge (p<0.001 for all sub-scales). Most subscale scores increased significantly
from one to six months post discharge (Table 6) but still remained significantly below
the norms in all areas (p<0.001 for all subscales) (Figure 3). Both component
summary scores also remained significantly below the norms (p<0.001 for both
summary scores).
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DISCUSSION
The participants enrolled in this cohort were similar to the global Queensland trauma
population in regard to age, although males were slightly over-represented (Dallow et
al. 2011). Injuries that occurred as a result of road traffic crashes were also over
represented, perhaps reflecting the more severely injured patients who required
admission to ICU.

Only half of the participants were in full-time work at the time of their injury, with a
further one fifth in part time or casual work resulting in almost three quarters of the
group being in paid employment. Six months post injury only a total of 50% of the
participants were in any work regardless of whether it was full-time, part-time or
casual. The finding of approximately 70% of participants working prior to the injury
is lower than that reported by O’Donnell and colleagues in a similar Australian cohort
(O'Donnell et al. 2010), but consistent with that reported by Harris and colleagues in a
larger Australian study where they also found a reduction in employment after
hospital admission for the treatment of injury from approximately 70% to 50% (Harris
et al. 2008). The reduction in employment does not appear to be due to systematic
loss to follow-up of those in paid employment, but movement from paid employment
to disability and unemployment benefits. For example, when considering the 88
respondents at six months, 46 had been in full time employment at the time of their
injury, this had reduced to 29 in full time employment at six months with 12 moving
to disability, unemployment and other benefits.

Only one quarter of the participants had private health insurance, although a further
30% had other insurance relevant to this injury such as workers compensation.
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Almost half of the participants had no insurance cover for treatment of their injuries
and so are likely to remain dependent on the public health system for their
rehabilitation.

Study participants had an average ISS of 19 and spent an average of three days in
ICU, but their average hospital stay was almost three weeks. The pattern of
approximately 15% of the hospital stay being in ICU was slightly below other
Australian cohorts where just over 20% of hospital time was in ICU (Harris et al.
2008, O'Donnell et al. 2010), and significantly below patterns reported in the USA
and Europe where 35 – 60% of the hospitalisation was spent in ICU (Holtslag et al.
2007, Livingston et al. 2009, Ringdal et al. 2009, Toien et al. 2010). This low
proportion of hospitalisation in ICU may reflect organisational patterns in Australia
where ICU beds represent a smaller proportion of the hospital, and therefore patients
are transferred to ward care while they remain more severely ill than in some other
countries.

The ongoing reliance on healthcare and social service providers has not been
previously reported in this population. Overall healthcare provider utilisation
increased from one month to six months, however part of this increase may have been
due to the longer timeframe. More than 20% of participants accessed the services of a
psychologist, while close to half the participants used physiotherapy services and one
third used occupational therapy services. Half of the participants required social
services in the first month, predominantly supported accommodation, nursing services
or home modifications, however this had reduced to 36% by six months post injury.
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This ongoing use of healthcare and social services represents a significant
commitment in terms of time and money for injured patients.

More than 20% of patients reported symptoms of PTSD and more than half of the
participants reported psychological distress. Although the current study only
examined symptoms, rather than a diagnosis, of PTSD the incidence is roughly
equivalent to other reports in this population (Cuthbertson et al. 2004, Jackson et al.
2007b, O'Donnell et al. 2010). We have not collected the data to identify the causes of
psychological compromise in this group of patients, but the two most likely causes are
the original event that caused the injury or the experience while admitted to ICU, or a
combination of these (DiMartini et al. 2007, O'Donnell et al. 2010).

Despite the overall incidence of psychological status not changing between the two
follow-up time points, there were a number of patients who moved from symptomatic
to non-symptomatic and a similar number who moved in the opposite direction. This
suggests that, while some patients’ psychological status improves over the first six
months post hospitalisation, there are other patients who experience deterioration in
their psychological status through this time frame. This is consistent with the known
pathology of PTSD (Friedman et al. 2007). This finding indicates the need for
ongoing surveillance of psychological status and availability of treatment. It also
emphasises the need for measurement of the effect of any intervention on
psychological status after injury or ICU admission to extend beyond at least six
months.
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Self-efficacy reported by the participants in this study was above average; no other
reports of self-efficacy in the severely injured population could be identified but the
levels reported here were higher than that reported by injured ward based patients in
Hong Kong (Wong et al. 2010). Why patients who have been severely injured and
spent time in intensive care might have high self-efficacy is uncertain. It could be that
patients feel more confident one and six months after injury than they were
immediately after their injury. In this study we did not measure self-efficacy while
patients were still in hospital and so cannot confirm this suggestion. Self-efficacy
levels did increase at six months compared to one month, although not to a significant
level.

Illness perception decreased significantly between one and six months, indicating that
participants’ perception of the influence the injury had on their lives was reducing. It
is difficult to make comment regarding the importance of this finding given the
absence of other reports of illness perception in either the seriously injured or
intensive care population, but illness perceptions reported here were lower than in
moderately injured patients in both Australia and internationally (Aitken et al. 2012,
Lee et al. 2010).

The role of both self-efficacy and illness perception on outcome in the critically
injured population has not been explored. There is evidence that self-efficacy is
related to outcome in the chronic health population (Lorig et al. 2001, Shnek et al.
1997). Similarly, illness perception is related to health outcomes in those with chronic
illness (Covic et al. 2004, Rutter & Rutter 2007), as well as in the moderately injured
population (Aitken et al. 2012, Lee et al. 2010). The final results of the current study
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will contribute to an understanding of the potential role of both self-efficacy and
illness representation in the critically injured group.

Consistent with other reports of the injured and critically ill population, participants
reported health related quality of life to be below national norms in all sub-scales one
month post hospital discharge. Although remaining significantly below norms, most
physical aspects of quality of life had significantly improved from one to six months
with the exception being general health. Less improvement was identified in the
mental aspects of quality of life, with only vitality and social function improving
significantly, but still remaining below national norms. These findings suggest that
psychological aspects of health are still improving at six months post injury or
intensive care admission. Studies conducted in this arena should measure patient
status beyond this time point.

CONCLUSION
Trauma patients who require admission to intensive care remain in hospital for
approximately three weeks. In the Australian setting a majority of this time is spent in
acute care wards. After discharge from hospital this cohort of trauma patients reported
significant reliance on ongoing healthcare professional utilisation and social services,
and ongoing compromised health related quality of life and psychological health that
persists at six months.

RELEVANCE TO CLINICAL PRACTICE
This study highlights the ongoing reliance on health care and social support services
post hospital discharge. To ensure these care requirements are met effective discharge
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planning and communication across the care continuum with health care providers in
the community environment is essential. Compromised psychological health is
confirmed for a significant number of patients. The lengthy time that patients spend in
acute care wards may provide an opportunity for interventions directed at minimising
this compromise.
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Table 1. Demographic characteristics: Baseline, 1 month and 6 months
Baseline
n=123

1 month
n=93
Median (IQR)

6 months
n=88

37 (28-55)

n/a

n/a

Age (years) a

Gender

Frequency (%)

Male

102 (82.9)

Female

21 (17.1)

n/a

n/a

n/a

n/a

Aboriginal &Torres Strait Islander Status
Yes

4 (3.3)

No

119 (96.7)

Marital Status
Married/De facto

57 (46.7)

47 (50.5)

43 (48.9)

Never married

40 (32.8)

30 (32.3)

28 (31.8)

Separated/ Divorced

21 (17.2)

14 (15.0)

15 (17.0)

4 (3.3)

2 (2.2)

2 (2.3)

64 (52.0)

39 (42.4)

30 (34.0)

7 (5.7)

3 (3.3)

7 (8.0)

Casual work

18 (14.6)

4 (4.3)

7 (8.0)

Retired

12 (9.8)

10 (10.9)

12 (13.6)

Student

4 (3.3)

3 (3.3)

3 (3.4)

Disability benefit

7 (5.7)

13 (14.1)

7 (8.0)

Unemployed

9 (7.3)

12 (13.0)

15 (17.0)

Other

2 (1.6)

8 (8.7)

7 (8.0)

Widowed

(1 missing)

Employment
Full time work
Part time

(1 missing)

Hours of work per week

Median (IQR)
40 (37-50)

40 (37-50)
(n=86)

Highest Educational Level
Primary School

38 (33-45)
(n=31)

(n=40)

Frequency (%)
3 (2.4)

n/a

n/a

43 (35.3)

39 (42.9)

40 (46.0)

42 (34.4)

24 (26.4)

26 (29.9)

Secondary (8, 9, 10)

40 (32.5)

Secondary (11, 12)

23 (18.7)

Trade/vocational training

42 (34.2)

University education

15 (12.2)

Household Income ($AUD)
$0 – 29 999
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$30 000 – 59 999

25 (20.5)

16 (17.6)

10 (11.5)

$60 000 – 89 999

12 (9.8)

12 (13.2)

11 (12.6)

(1 missing)

$90 000 or more

(2 missing)

(1 missing)

Smoking Status
Yes

50 (40.6)

n/a

n/a

No

73 (59.4)

32 (26.0)

24 (25.8)

24 (27.3)

91 (74.0)

69 (74.2)

64 (72.7)

Hospital only

5 (15.6)

2 (8.3)

2 (8.7)

Extra only

1 (3.1)

3 (12.5)

1 (4.4)

26 (81.3)

19 (79.2)

20 (86.9)

Private Health Insurance
Yes
No
Type of Health Insurance

Both

b

(1 missing)

Other Insurance
Yes
No
N/A

a

38 (30.9)

28 (30.1)

28 (31.8)

85 (69.1)

65 (69.9)

60 (68.2)

b

Not assessed at time point, Age at enrolment; Only includes participants who indicated ‘yes’ to private
health insurance
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Table 2. Comparison between Responders and Non responders at 1 month and 6
months
1 month
Responders
n=93
Age (years) a

6 months

Non-responders
Responders
n=30
n=88
Median (IQR)

43 (28–58)

31 (27–42)

Gender a

43 (28–59)

Non-responders
n=35
33 (26–44)

Frequency (%)

Male

77 (82.8)

25 (83.3)

71 (80.7)

31 (88.6)

Female

16 (17.2)

5 (16.7)

17 (19.3)

4 (11.4)

Injury and acute care characteristics a

Median (IQR)

ISS b

19 (13–29)

19 (13–29)

17 (12–29)

24 (14–29)

APACHE III

41 (30–53)

36 (27–48)

42 (30–53)

37 (27–52)

Hospital LOS

20.2 (9.8–39.2)

20.0 (8.9–38.9)

18.2 (9.7–39.5)

20.8 (9.7–38.8)

2.7 (1.1–7.3)

3.3 (1.5–9.6)

2.8 (1.1–7.9)

3.1 (1.5–6.7)

ICU LOS
a

Calculated from baseline data, b Injury Severity Score from QTR data n=121 (data not available for 2 participants
due to poisoning being coded as injury but not assigned an ISS), Length of Stay (LOS)
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Table 3. Injury and Acute Care Characteristics
Body region of main injury a

Frequency (%)

Head, Face & Neck

40 (33.1)

Thorax

31 (25.6)

Abdomen

16 (13.2)

Spine

4 (3.3)

Upper Extremity

3 (2.5)

Lower Extremity

27 (22.3)

Mechanism of Injury

a

Road Traffic Crash

80 (66.1)

Fall

18 (14.9)

Collision

5 (4.1)

Other

18 (14.9)

Place where injury occurred

a

Home

15 (12.4)

Road

75 (62.0)

Work

9 (7.4)

Public Area

3 (2.5)

Other

19 (15.7)

Injury and acute care

Median (IQR)

ISS a

19 (13–29)

APACHE III

41 (28–53)

Hospital LOS (days)

20.2 (9.7–39.2)

ICU LOS (days)

2.9 (1.2–7.7)
Frequency (%)

Underwent surgery

a

Developed a complication
a

38 (31.4)
a

44 (36.4)

QTR data n=121 (data not available for 2 participants due to poisoning being coded as injury but not meeting

QTRs ICD-10-AM inclusions), Length of Stay (LOS)
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Table 4. Health Care Provider and Service Utilisation post hospital discharge
1 month
n=93
Healthcare Provider Utilisation

6 months
n=88

Frequency (%)

General Practitioner

57 (61.3)

69 (78.4)

Pharmacist

43 (46.2)

43 (48.9)

Physiotherapist

30 (32.3)

42 (47.7)

Occupational Therapist

28 (30.1)

26 (29.5)

Orthopedic Surgeon

25 (26.9)

34 (38.6)

Hospital Based Doctor

20 (21.5)

27 (30.7)

Nurse

12 (12.9)

6 (6.8)

Psychologist

6 (6.5)

19 (21.6)

Social Worker

5 (5.4)

5 (5.7)

Speech Therapist

5 (5.4)

2 (2.3)

Podiatrist

2 (2.2)

5 (5.7)

Dietician/Nutritionist

2 (2.2)

4 (4.5)

-

4 (4.5)

Other Specialist

21 (22.6)

24 (27.3)

Any Health Care Professional

86 (92.5)

82 (93.2)

Psychiatrist

Service Utilisation

Frequency (%)

Supported Accommodation

20 (21.5)

13 (14.8)

Home Modifications

14 (15.1)

11 (12.5)

Nursing Services

14 (15.1)

9 (10.2)

Travel Assistance

12 (12.9)

12 (13.6)

Assistance with meals

7 (7.5)

5 (5.7)

Cleaning Services

7 (7.5)

6 (6.8)

Assistance with Shopping

6 (6.5)

7 (7.9)

Personal Care Assistant

6 (6.5)

2 (2.3)

47 (50.5)

34 (38.6)

Any Service
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Table 5. Psychosocial recovery 1 and 6 months post hospital discharge
1 month
n=93

6 months
n=88
Mean (SD)

Social Support

p value#

5.6 (1.1) *

5.3 (1.3) *

0.032

Family

5.8 (1.2)

5.4 (1.5)

0.007

Friends

5.3 (1.3)

5.1 (1.3)

0.285

MPSS total score a

Significant Other
Post Traumatic Stress

5.8 (1.3)

*

5.5 (1.5)

*

0.047

Median (IQR) / Frequency (%)
29.0 (22.0–40.0)

31.0 (24.0–46.0) *

0.079

Yes

18 (19.4%)

20 (23.0%)

0.791

No

75 (80.6%)

67 (77.0%)

PTSD symptom severity score b
PTSD symptomatic

b

(1 missing)

Psychological Distress
K10 total score

c

Mean (SD) / Frequency (%)
20.6 (7.8)

19.8 (8.3)

0.316

Low or no risk

33 (35.5)

35 (39.8)

0.801^

Medium risk

47 (50.5)

42 (47.7)

High risk

13 (14.0)

11 (12.5)

K10 (CRUfAD)

c

Perceived Self-Efficacy
Self-Efficacy Scale d

Mean (SD)
6.6 (2.3)

6.9 (2.4)

0.360

42.5 (13.7)

38.3 (18.0)

0.002

Illness Perception
BIPQ e
a

Multidimensional Scale of Social Support (MSPSS): Score range (1–7) higher scores indicate greater perceived
social support; b PTSD Checklist – Civilian Version (PCL-C): Symptom severity score range (17–85) higher
scores indicate more post-traumatic stress, PTSD symptomatic: PTSD symptoms consistent with diagnosis of
PTSD; c Kessler Psychological Distress Scale: Score range (10–50) higher scores indicate greater distress, Clinical
Research Unit for Anxiety and Depression, University of New South Wales (CRUfAD) cut-off scores for levels of
psychological distress; d Self-Efficacy 6-Item Scale: Score range (1-10) higher score indicates a greater level of
perceived self-efficacy; e Brief Illness Perception Questionnaire: Score range (0-80) higher score indicates a more
threatening view of injury. * Unable to calculate/impute score for one participant, #comparisons made only on
participants who provided data at both 1 and 6 months (n=77-79), ^ Bowker test of symmetry

33

Table 6. Mean norm-based SF-36 scores at 1 month and 6 months a, b
Baseline
SF-36 Domains
Physical function

1 month

6months

p value c

Mean (SD)
53.5 (7.9)

30.2 (13.8)

39.1 (14.7)

<0.001

Role function-physical

n/a

25.8 (10.4)

36.2 (15.3)

<0.001

Bodily Pain

n/a

35.5 (11.4)

42.4 (11.9)

<0.001

General health

n/a

45.6 (9.7)

45.3 (11.1)

0.864

Vitality

n/a

40.9 (10.1)

45.8 (11.0)

<0.001

Social function

n/a

32.2 (13.8)

40.2 (13.3)

<0.001

Role function-emotional

n/a

30.9 (22.2)

37.4 (18.1)

0.065

Mental health

n/a

43.1 (12.1)

43.3 (13.0)

0.210

Physical component summary

n/a

32.7 (10.4)

40.9 (13.2)

<0.001

Mental component summary

n/a

40.6 (15.7)

42.6 (14.0)

0.147

a

Norm-based scores for domains and summary score are calculated from raw scores using Australian population
norms (SAHOS); scores are interpreted with a population mean of 50 and standard deviation of 10, b Due to
missing data n=88-93 at 1 month and n=86-88 at 6 month follow-up, c Wilcoxon Match Paired test (1 month - 6
months),n/a Not assessed at baseline
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Pre-Injury/Injury
Characteristics
 Demography
 Socio-economic
status
 Pre-injury status
 Injury

Hospital Care
Characteristics
 Length of stay
(ICU, hospital)
 ICU liaison
services
 Adverse events
 Discharge
planning

Post-Discharge
Factors

Outcomes

 Social support
 Psychological
status
 Health service
use

 Health status
 Economic
status

Figure 1: Potential Factors Influencing Outcomes in Critically Injured Patients
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Eligible N = 207

Declined to participate, n = 43 (21%)
Failed to capture, n = 41 (20%)

Consented, n = 123

Answered at baseline,
n = 123

Withdrawn at 1 month, n = 11
Lost to follow up at 1 months, n = 5
(7%)
Answered at 1 month,
n = 93
Not available, n = 14*

Withdrawn at 6 month, n = 2
Lost to follow up at 6 months, n = 4
(7%)
Answered at 6 months,
n = 88#
Not available, n = 13*
*Participant indicated they were unable to provide data for this time point but agreed to be contacted at
subsequent data collection points.
#

Of the 88 participants followed up at 6 months 10% (n=9) did not provide data at 1 month (indicated
they were not available).

Figure 2: Participant flow through study
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Figure 3. Mean norm-based SF-36 scores by time point and compared with
Australian norms
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