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Objectives: To undertake a pilot investigation into whether individuals whose subjective well-being had returned
to the normal homeostatic range after a spinal cord injury (SCI) may be more resilient and therefore, at less risk of
emotional distress over time. To consider the relative stability of subjective well-being in individuals with chronic
SCI whose subjective well-being had previously returned to the normative homeostatic range.
Study design: Longitudinal study: Time 1 (T1) 2004 and Time 2 (T2) 2009.
Setting: Victoria, Australia.
Participants: Participants were adults living in the community with chronic SCI, who had no mental ill-health
symptoms at T1.
Outcome measures: Scales include: Comprehensive Quality of Life Scale – Adult v5 (COMQoL-A5) at T1,
Personal Well-being Index (PWI – the successor to the COMQol-A5) at T2, and Depression, Anxiety & Stress
Scale – short form (DASS-21) at T1 and T2.
Results: Twenty-one adults participated at T1 and T2. Subjective well-being was stable for 57% of the cohort.
However, 19% presented with symptoms of emotional distress by T2. There was no significant difference in
age (P= 0.94) or time since injury (P= 0.51) between those reporting significant emotional symptoms and
those without; nor was there any systematic change in health status.
Conclusion: This study yielded two important findings. First, individuals with chronic SCI may be vulnerable to
mental health issues even after they have previously exhibited good resilience. Second, subjective well-being
after SCI may not be as stable as suggested by the general quality of life literature that have examined
genetic and personality connections to subjective well-being.
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Introduction
“It has become generally accepted that, beyond the
maintenance of human life through increasingly sophis-
ticated interventions, maintained lives must be worth
living” (ref. 1, p. 410). How someone feels about their
life is, arguably, the most salient indicator of a life
worth living.1 Subjective quality of life (QoL) or
subjective well-being includes the individual’s sense of
happiness and their perception of living a good life.2

There has been a large amount of research into QoL
in general populations3 and people living with a spinal

cord injury (SCI).4 A consistent finding in the general
literature is that subjective well-being is a relatively
stable phenomenon that is normally sited within the
positive end of subjective QoL scales equating to an
average of 75% of scale maximum (SM) (standard devi-
ation (SD) 2.5%SM) in the western world.1 This
phenomenon was found constant across 16 studies that
investigated subjective well-being using 14 different
comprehensive satisfaction with life scales and
questions, in large samples drawn from the general
population.5 This stability in subjective well-being has
also been linked to personality traits such as extra-
version and neuroticism2,6,7 and strong genetic
determination.8
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Various theories have been used to describe this
phenomenon such as dynamic equilibrium,9 hedonic
treadmill,10 subjective well-being homeostasis,3 and
set-point of happiness.10 In essence, these theories
describe how people adapt to significant life events
such as winning the lottery or crashing their car, return-
ing to their previous level of life satisfaction in the longer
term.
Cummins et al.1 describes this process as subjective

well-being homeostasis, incorporating dispositional
mechanisms such as adaptation, selective attention,
social comparison, and external resources such as
money and relationships, “to defend the self against
adverse circumstances” (ref. 1, p. 411). Similar mechan-
isms have been linked to resilience and positive growth
after physical disability10 and likewise, many individuals
living with a SCI report a good subjective well-being
regardless of their level of injury11 and could, perhaps,
be considered resilient under difficult circumstances.
On the other hand, there is evidence in the general lit-

erature suggesting that some of the life’s challenges can
be so onerous that the reduction in subjective well-being
can become permanent.12 Long-term permanent defeat
of normative subjective well-being has been found in
people living with a range of disabilities.13 Poor subjec-
tive well-being for many individuals with chronic SCI
has also been well documented.11 Chronic defeat of
the homeostatic set-point system has been linked with
clinical depression.14 Substantial levels of depression
have also been reported in individuals living with
chronic SCI.15 Arguably, a longer-term aim of psycho-
logical therapies is to increase patient’s resilience so as
to reduce their vulnerability to relapse of further epi-
sodes of mental illness.
While multiple definitions exist, in this study resili-

ence refers to the dispositional attribute of hardiness,
family cohesion and warmth, and the availability of
external resources and supports.16,17 Resilience is not a
matter of being heroic or superhuman. What is impor-
tant to note is that there are skills that can be learnt
and resources that can be modified to improve resili-
ence.18 Until recently, there has been very little research
examining the resilience of individuals who have experi-
enced a traumatic injury.19

The objective of this pilot study was to test the
hypothesis that individuals whose subjective well-being
had returned to normative levels after a SCI could be
more resilient and consequently be at less risk of
mental illness such as depression. A secondary objective
was to consider how stable the subjective well-being was
in individuals with chronic SCI, whose subjective well-
being had returned to normative levels post-injury.

Method
Settings
A database was made available of adults aged 18 years
and over, with either traumatic or non-traumatic SCI
living in the community in Melbourne, Australia who
had participated in a previous project conducted in
200411,15 – Time 1 (T1) – and who had agreed to partici-
pate in further research. Given the focus of this study was
exploration of subjective well-being and resilience, only
individuals who did not report symptoms of emotional
distress, based on the Depression, Anxiety and Stress
Scale – short form (DASS-21) scores20 in the initial T1
project were approached to participate at Time 2 (T2).

Measures
Subjective well-being measures were included in the first
(T1) and second time points (T2) and are detailed below.
The DASS-21 was used to indicate mental distress and
was used at both time points.
The DASS-21 is a reliable and well-validated measure

with excellent psychometric properties used to discrimi-
nate between symptoms of depression, anxiety, and
clinically significant stress in both clinical and non-clini-
cal settings.20,21 Each subscale (depression, anxiety, and
stress) consists of seven questions, has a clinical cut-off
score, and four levels of symptom severity (mild, moder-
ate, severe, and extremely severe). Participants are asked
to indicate on a 0–3 scale how much each statement has
applied to them over the previous week. According to
Henry and Crawford22, the DASS-21 has good internal
consistency, with a Cronbach alpha coefficient reported
of 0.88 for the overall scale. In the current study, the
Cronbach alpha coefficients were 0.93 at T1 and 0.94
at T2.
At T1, the Comprehensive Quality of Life scale for

adult’s fifth edition (COMQoL-A5) was used as a
measure of subjective well-being.23 At T2, the Personal
Well-being Index fourth edition (PWI) was used. The
PWI is the successor of the COMQoL and was devel-
oped by the International Wellbeing Group within
which the COMQoL authors are key members.24

The COMQoL-A5 consists of objective (not part of
the current study) and subjective components that are
measured separately because they are usually poorly
related. Both components appraise seven domains:
material, health, productivity, intimacy, safety, place in
the community, and emotional well-being. The scale is
designed to be used with any section of the adult popu-
lation. The scale is psychometrically sound and is
reliable, stable, valid, and sensitive.23 According to
Cummins,23 the COMQoL-A5 has good internal con-
sistency, with a Cronbach alpha coefficient reported of
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0.81 for the satisfaction subscale. In the current study,
the Cronbach alpha coefficient was 0.84. Subjective
well-being was calculated as the mean of the seven sub-
jective QoL domains and then converted into a percen-
tage of scale maximum score (%SM) using the following
formula:

Satisfaction% SM = score y− 1
( )

× 100/(7− 1)

where y is the sum of the satisfaction scores divided by
7.23

This standardization enables direct comparison with
similar measures5,23 including the PWI and is the same
method Cummins used when examining the popu-
lation-based studies referred to previously.1,5

The PWI comprise semi-abstract items exploring sat-
isfaction across eight broad domains of standard of
living, health, achieving in life, personal relationships,
safety, place in the community, future security, and spiri-
tuality or religion, using a 0–10 scale where 0 is comple-
tely dissatisfied and 10 represents completely satisfied,
e.g. “how satisfied are you with your health”.24 The
data are averaged across the domains and transformed
onto a 0–100 scale by simply shifting the decimal
point to the right, e.g. a mean score of 7 becomes
70%SM.24 A full discussion presenting the theoretical
reasoning behind the COMQoL-A5 and PWI scale
development as the successor of the COMQoL-A5,
and normative Australian data for the past 10 years is
readily available in the manual24 and via the
Australian Centre on Quality of Life website www.
deakin.edu.au/research/acqol/introduction/ (accessed
2012 Nov 26). According to the International
Wellbeing Group,24 the PWI has good internal consist-
ency, with Cronbach alpha coefficients reported as
lying between 0.70 and 0.85 in Australia and overseas.
In the current study, the Cronbach alpha coefficient
was 0.80.

Satisfaction %SM from both the COMQoL-A5 and
the PWI were then dichotomized into 0= satisfaction

< 70%SM and 1=≥70%SM and the variable was
renamed normative subjective well-being. The mean
score for subjective well-being in the western world is
75%SM (SD= 2.5%SM)5; therefore the 0 score of the
normative subjective well-being variable represents two
SDs below the normative mean and therefore below
the normative threshold and represents less than 5% of
the distribution of the Australian population.

Statistical analyses used the paired t-test for continu-
ous data and phi and Cramer’s V χ2 test for discrete
data. P values of less than 0.05 were deemed statistically
significant. Ethics approval for the project was received
from the relevant University and Health Network
Ethics Committees.

Results
Twenty-one community-dwelling adults living with
chronic SCI participated at T1 and T2. Most were
married, male, and had complete paraplegia. A majority
had been living with their SCI for over two decades and
were middle aged or older (see Table 1). Subjective well-
being lay well within the normative homeostatic range
for around half of the participants at both time points:
T1 mean= 78.0%SM (SD= 9.4%SM); T2 mean=
75.2%SM (SD= 20.1%SM). Similarly, the DASS-21
results fell within the non-clinical range for most partici-
pants (see Table 2).

No participants reported clinically significant mental
health symptoms at T1 as per the participation qualify-
ing criteria at T2, but some participants (n= 4, 19%)
reported clinically significant mental health symptoms
at T2. Just under half of participants (n= 8, 38%)

Table 1 Sample demographic and injury characteristics at T2

Variable Sample characteristics

Gender Male n= 14 Female n= 7
Etiology Non-traumatic SCI n= 5 Traumatic SCI n= 16
SCI Level IT n= 4 IP n= 1

CT n= 4 CP n= 12
T2 marital status Single n= 9 Married/de facto n= 12
T2 age Mean age= 62 years (SD= 13.52 years) Range= 30–79 years
T2 time since injury Mean= 26 years (SD= 14.56 years) Range= 7–51 years

SCI, spinal cord injury; IT, incomplete tetraplegia; CT, complete tetraplegia; IP, incomplete paraplegia; CP, complete paraplegia;
SD, standard deviation.

Table 2 Average depression, anxiety, and stress scores at
Time 1 and Time 2

Time 1 mean
(standard deviation)

Time 2 mean
(standard deviation)

Depression 2.2 (2.3) 3.6 (6.4)
Anxiety 1.2 (1.8) 0.3 (1.0)
Stress 4.5 (5.2) 4.1 (7.4)
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experienced a meaningful change in their satisfaction
with life over time (see Table 3).
Characteristics of participants reporting symptoms

indicating the presence of a mental health disorder at
T2 were as follows:
• Participant # A was female, age 30 years, complete

paraplegia, non-traumatic SCI, time since injury= 18
years – severely stressed and severely depressed.

• Participant # B was male, age 64 years, complete para-
plegia, traumatic SCI, time since injury= 7 years –

severely depressed.
• Participant # C was male, age 74 years, complete para-

plegia, traumatic SCI, time since injury= 51 years –

mildly stressed.
• Participant # D was male, age 78 years, complete para-

plegia, traumatic SCI, time since injury= 46 years –

mildly stressed.
Post-hoc examination revealed no significant differences
in age (t= 0.1 (df, 19) P= 0.9) and time since injury (t=
0.7 (df, 19) P= 0.5) between those reporting symptoms
suggesting the presence of a mental health disorder and
those without. A review of the type, range, and number
of medications that participants took regularly at T1
and T2 – used as a proxy for possible change in health
status – did not reveal any systematic influence on the
probability of mental ill-health or level of subjective
well-being at T2.

Discussion
This study has made two important findings that require
further investigation: First, those individuals with
chronic SCI may be vulnerable to mental health issues
even after they have previously exhibited good resilience.
Second, subjective well-being after SCI may not be as
stable as the general QoL literature that has examined
genetic and personality connections to subjective well-
being would suggest.
Many participants demonstrated good resilience

with their mental health and satisfaction with life
lying within normal parameters at both time points.
This is in keeping with the theory of subjective well-
being homeostasis which declares subjective well-
being to be a relatively stable phenomenon lying
somewhere on the positive side of good to excellent.3

This is also in keeping with previous longitudinal

research on aging after SCI, where earlier perceived
QoL predicted later stress, depression, and psychologi-
cal well-being.25

Nevertheless, there were some individuals whose
mental health did deteriorate over time. This deterio-
ration was not connected with their time since injury,
age, or change in health status. Previous studies
provide mixed findings on this issue.26–30 Some
studies have found symptoms of depression decrease
over time,27,30 other studies reported levels to be
similar at various time points post-injury.26,28–30 The
findings presented here are important because they
suggest that vulnerability can manifest at any time
post-injury, at any age post-injury, even after good sub-
jective well-being has been established. There is no
time after a SCI when health professionals can
assume that the risk of new mental health issues is
negligible.
In this cohort, the SCI characteristics associated with

each person whose mental health had deteriorated was
the same – complete paraplegia. This is contrary to
Saunders et al.30 who found reduced odds of probable
major depression in those with non-ambulatory injuries
in their large-scale study. This discordance may be due
to a random irregularity in our data, in part due to
the small sample size, rather than anything clinically
meaningful, but no firm conclusion can be drawn at
this point in time.
There was change in the subjective well-being between

T1 and T2 for nearly half of the cohort as subjective
well-being returned to normative levels in the same
number of people as those whose subjective well-being
deteriorated. In a much larger study (n= 1035),
Hoffman et al.28 found a similar pattern with the
same number of their participants improving as those
who experienced a worsening of depressive symptoms
over time. Even considering the disparate nature of the
sample size and characteristics and the differences
between the outcome measure used, manifestation of
the same pattern hints at the strong influence of extrin-
sic/external environmental factors on mental health and
subjective well-being following SCI.
The debate around the relative impact of personal or

intrinsic factors on independence and choice versus

Table 3 Changes in satisfaction with life, above and below the homeostatic threshold

Direction of change in satisfaction with life between T1 and T2 N %

Satisfaction with life above the homeostatic threshold at T1 and T 2 12 57
Satisfaction with life above the homeostatic threshold at T1 but below at T2 4 19
Satisfaction with life below the homeostatic threshold at T1 but rose above at T2 4 19
Satisfaction with life below the homeostatic threshold at T1 and T2 1 05
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external or environmental factors that limit or affect
those choices may continue. However, the reality that
community attitudes, social and economic factors, and
physical access within home and community environ-
ments have an impact on choice, behavior, and subjec-
tive well-being is generally well accepted, as reflected
in the biopsychosocial model, e.g. see WHO’s Towards
a Common Language for Functioning, Disability and
Health: ICF.31 Assuming that the population groups
in both Hoffman and colleague’s study and the present
study are relatively heterogeneous in composition aside
from the presence of chronic SCI, future research must
examine how to maximize opportunities for choice, par-
ticipation, and home and community integration follow-
ing SCI, as key determinants of improved mental health
and subjective well-being.

There are a number of limitations to our study. Post
and van Leeuwen32 in their recent review of psychoso-
cial issues after SCI lament the lack of longitudinal
studies into life satisfaction, especially in the longer
term. Although the longitudinal design is an advantage
of our study, the small sample size available is a signifi-
cant limitation of the study and constrains the ability to
draw absolute conclusions from the research findings. In
addition, the purposeful sampling method of this study
(i.e. only sampling from those individuals who did not
have evidence of mental distress at T1) may have influ-
enced the study findings. However, the focus of this
study was always on positive subjective QoL and resili-
ence rather than the negativity of mental illness.
Considering these limitations, this exploratory study
would benefit from repetition using a larger population
and expansion of independent variables to address the
issues raised above.

In conclusion, this pilot study highlights two impor-
tant implications that require further investigation.
First, vulnerability to deterioration in the mental
health of persons with SCI may manifest at any time
post-injury, at any age, and in individuals who have pre-
viously displayed good resiliency. The results underscore
the importance of continuing to evaluate mental as well
as physical health during health reviews in patients with
chronic SCI. Second, subjective well-being after SCI
may not be as stable as the general QoL literature that
have examined genetic and personality connections to
subjective well-being would suggest. In addition, this
study is a reminder that, while it is important to
examine characteristics of the individual, vulnerability
is also attributable to factors external to the
individual: not addressing those factors means there
will always be individuals who will not be able to live
a good life.
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