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Abstract.
BACKGROUND: Psychosocial factors have the greatest influence on work rehabilitation outcomes yet effective and efficient
systems to manage these factors are not widely utilized in Work Injury Management.
OBJECTIVE: To report on the development and validation of a comprehensive assessment tool with practical utility in
identifying and measuring the biopsychosocial factors which are barriers to return to work and community.
METHODS: Literature search identified many instruments designed to identify the presence of psychosocial factors impact-
ing recovery and return to work following musculoskeletal injury. This research aimed to match assessment with intervention.
In clinical practice over a 5 year period, this led to development of a composite questionnaire, the Abilita Rehabilitation
Index, which was trialed with 43 adults participating in Occupational Rehabilitation. The validation data are based on the
results of 957 case records of Occupational Rehabilitation participants.
RESULTS: Examination of Cronbach coefficient alpha of the instrument indicates strong internal consistency (0.90) and
factor analysis supports satisfactory construct validity of the domains (subscales) with factor loading scores ranging from
0.73 to 0.90.
CONCLUSION: There is evidence that the proprietary Abilita Rehabilitation Index is a valid and reliable instrument to
identify and measure the influence of psychosocial factors impacting an individual’s recovery and return to work. Automated
reports generated from this tool provide an evidence-based resource to identify risk and support rehabilitation planning in
Work Injury Management.
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1. Introduction

Effective Work Injury Management requires the
use of appropriate activities and procedures that
ensure a timely, safe and durable return to suitable
work for injured workers. It includes psychosocial
approaches in addition to traditional bio mechani-
cal approaches [1]. The development of the Flags
Model [2] provided the first widely accepted biopsy-
chosocial assessment framework for musculoskeletal
injuries. It introduced the wide range of biological,
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psychological and social (work, environmental and
cultural) factors that are both predictive of risk of
work absence and influential in development of pro-
longed pain behaviour and disability. In practice this
model resulted in classification of injured workers as
‘low risk’ or ‘high risk’ but did not provide specific
information to aid intervention planning.

The biopsychosocial model has been applied with
varying protocols over many years and this may
have weakened its acceptability and perceived value.
In 2012, an international forum considered its suc-
cess over the previous 25 years, and concluded that
the biopsychosocial model is sound however fail-
ures have occurred in how it has been understood
and applied [3]. Multiple physical, psychological
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and work interventions have been developed and
researched but rarely have all three components
been integrated into one intervention. In 2005 Loisel
et al. [4] described the multiple legal, adminis-
trative, social, political and cultural obstacles that
contribute to the complexity of disability-related
work absence. These researchers reasoned that a
holistic system-wide reform is necessary to achieve
the paradigm shift of adding biopsychosocial to
an essentially biomedical approach; to include the
fundamental evidence-based practices of early diag-
nostic triage, identification of potential psychosocial
and workplace barriers to return to work, good self-
management coping, and early return to safe work
[4].

In 2006, the South Australian Government com-
missioned a study of Facilitators and Barriers to
Return to Work [5] in order to inform ongoing
research requirements. This study also concluded
that work disability and return-to-work are multi-
determined outcomes and that they cannot be
accurately predicted just from knowledge of the med-
ical or physical condition. This review recommended
that to achieve optimal return-to-work outcomes,
reform is required within systems and via reduced
use of unreliable or invalid interventions.

In 2009 in response to this accumulation of evi-
dence, the biopsychosocial approach was promoted
by the Australian and New Zealand Heads of Workers
Compensation Authorities and Heads of Compulsory
Third Party Insurance Schemes [6]. Biopsychoso-
cial approach guidelines were prepared, advising
that negative psychosocial factors are associated with
poor prognosis, and recommending the use of tools to
screen for “yellow flags”1 [7]. Guides are published
in most jurisdictions in Australia and New Zealand,
for example NZ Acute Low Back Pain Guidelines
[8] WorkCover NSW Soft Tissue Injury [9], Clinical
Framework for the Delivery of Health Services (Vic)
[10].

The lack of improvement in health and work out-
comes is visible in SafeWork Australia’s [11] most
recent key information report in which Workers Com-
pensation claim costs (2011/12) across Australia
equaled $7.8 billion. Their Return to Work Survey
[12] reports 2013/14 Current Return to Work Propor-
tion as averaging 77% across Australian jurisdictions

1Yellow flags are personal psychosocial factors associated with
unfavourable clinical outcomes and the transition to persistent pain
and disability.

and New Zealand, and the 3-month stable2 RTW pro-
portion was 61% in both Australia and New Zealand.
There are indications of some jurisdictions trending
improvement on previous years, however the over-
all results and lack of durability in return to work,
highlight the need for further consideration of current
practice.

The model of rehabilitation practice applied in
Australia is dependent on scheme policy and the
interpretation of that policy by insurers, employ-
ers and rehabilitation service providers [13, 14].
Rehabilitation may be managed by employer injury
management personnel or by referral to external
rehabilitation and health providers. The Nation-
ally Consistent Approval Framework for Workplace
Rehabilitation Providers (WRP) (Australian and New
Zealand) [14] stipulates that in their role, Rehabil-
itation Provider staff will identify and address the
psychosocial barriers, risks and strengths influencing
return to work, and their decisions are to be evidence-
based with assessments that demonstrate the need for
recommended services. Modifiable worker factors
with consistent evidence across two or more health
conditions are; emotional distress, negative endur-
ing psychology/personality factors, negative health
and disability perception, decreased physical activ-
ity, lack of family support, poor general health,
increased functional disability, increased reported
pain and fatigue, and lack of motivation to return
to work [15]. Self-report questionnaires are consid-
ered the gold standard for the proper measurement of
perceived pain [16] and influential beliefs, attitudes
and expectations. Dunstan et al. [17] confirmed that
injured worker’s beliefs and attitudes, assessed using
a Theory of Planned Behaviour model, accurately
identified influences on future work expectation and
outcomes (79.2% sensitivity, 86.4% specificity).

The early identification of the presence and extent
of influence of psychosocial factors is essential for
their effective management. Casey [18] reviewed
over 9,000 de-identified WRP case records specif-
ically referred for return to work assistance and
concluded that duration of disability is a significant
determinant in positive RTW outcomes. Regard-
less, in this cohort there was a mean of 22 months
(SD = 35) time from injury to referral.

2“3-month stable” is defined as the proportion of injured workers
who were working, either part-time or full-time, at the time of the
survey and had been back at work for at least 13 weeks on a regular
basis [12].
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Internal locus of control (ILC) is significantly
linked to perceived bodily pain, and interventions
in vocational rehabilitation designed to provide
participants with a ‘toolbox’ to help them take
responsibility for their own well-being and health,
result in increased ILC [19]. There is robust evi-
dence to support calls for a paradigm shift in
workers compensation systems to include the com-
bination of early intervention protocols with the
provision of coping skills training and information to
claimants [20].

Given the evidence supporting this approach, it
is necessary to consider the reasons that Work
Injury Management systems have not achieved con-
sistent, effective biopsychosocial assessment and
intervention. The barriers to the implementation of
a best-practice model are multiple [4] and despite
numerous evidence-based guidelines there is lit-
tle indication of adherence to these guidelines.
Primary challenges include the commercial real-
ity of time and resources required to administer
questionnaires [35], lack of incentive to imple-
ment change due to financial limitation of service
requests [13], and imprecise intervention recom-
mendations [4]. Importantly, Waddell, Burton and
Main emphasized that screening is not an end in
itself and is only of value if it is linked to the
delivery of effective rehabilitation and work-focused
interventions [22].

The lack of specific work-injury-management
training for Rehabilitation Consultants is a com-
pounding factor. Appropriate clinical training is a
necessary requirement for early graduate occupa-
tional therapists and physiotherapists to move into
the field of work injury management and preven-
tion [23]. Sullivan et al. [24] reported that practice
guidelines are rarely employed by health profession-
als, concluding; “The development of techniques to
maximize adoption and adherence to new treatment
protocols will be as important as the development of
new intervention approaches themselves. Unless this
final objective can be achieved, patients with mus-
culoskeletal conditions will not benefit fully from
new knowledge gained through clinical science.”
(p. 486).

The expectation of different stakeholders will
influence any injury management approach [25] as
will the effectiveness of their co-operation and com-
munication. Employer representatives and external
rehabilitation providers often hold differences in
work-related beliefs [26]. Potentially, the application
of structured biopsychosocial protocols delivering

standardized assessment reports and coaching inter-
ventions would mitigate the impact of differences in
stakeholder rehabilitation expectations.

The evidence outlined in this introduction high-
lights the need for better quality resources to support
Work Injury Management personnel to achieve early
identification of injured workers at risk of prolonged
disability, and to ensure those workers receive infor-
mation and coping strategies appropriate to their
individual requirements. These resources will need
to include protocol and training strategies [24]. The
Abilita Rehabilitation Index (ARI) was developed
in response to this need, and is supported by train-
ing resources and a coaching course with which
Rehabilitation Consultants assist their clients to learn
strategies to overcome personal and social barriers
to recovery and return to work. The purpose of the
current study is to examine the psychometric prop-
erties of the ARI and its capacity to support the
requirements of this new model for Work Injury Man-
agement.

2. Materials and methods

2.1. Abilita Rehabilitation Index (ARI)

The ARI was developed as a single, comprehensive
assessment tool designed to meet specific criteria.
That is, a measure that was:

i. Appropriate for a population whose primary
characteristics are pain behaviour and work
disability as a consequence of musculoskeletal
injury or illness.

ii. Based on reliable evidence that the included
factors either predict or influence the onset of
persistent pain, disability or delayed return to
work.

iii. Constructed from items or whole scales with
established psychometric strength.

iv. To include domains that represent constructs
which are evidence-based, meaningful to the
respondent population and inform the prepara-
tion of a self-help coaching plan with the goal
of durable return to work.

v. Supported by software to deliver automated
reports with calculated scores and risk ratings
and the collation of items into domains.

vi. Repeatable, and with subsequent reports com-
paring scores and ratings with those from the
initial report.
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The developers of the ARI drew on the Initiatives
on Methods, Measurement and Pain Assessment in
Clinical Trials (IMMPACT) [27, 28] who publish
consensus recommendations on outcomes assess-
ment in clinical trials for chronic pain. It was
of particular importance to define and construct
domains that fitted with psychosocial-factor evi-
dence for the target population and that primarily
contain factors amenable to change. The core out-
come domains recommended by IMMPACT are: (1)
ratings of pain intensity, (2), physical functioning,
(3) emotional functioning, (4) participant ratings of
improvement and satisfaction with treatment, (5)
symptoms and adverse events, (6) participant dis-
position. The first three assessment domains were
selected to be included in the ARI. The fourth domain
is included in the ARI outcome measure, and the
remaining two domains are addressed during user
training.

Six attitudinal constructs were judged by the devel-
opers to be relevant to the ARI; these are Pain,
Function, Emotions, Coping, Confidence and Work
Perceptions. A seventh domain, Occupational Fac-
tors, was created to include a variety of work-related
risk factors that are primarily not amenable to change.
As both modifiable and non-modifiable factors are
predictive of risk of prolonged pain and of work dis-
ability, both components are included in the ARI, to
gain an accurate measure of risk. However as the
primary purpose of this questionnaire is to inform
self-management skills coaching, the majority of
questions and domain content comprise factors that
are amenable to change. These influential psychoso-
cial factors are surveyed by the questionnaire, and
represented in the ARI domains as summarized in
Table 1.

Table 1
Construct summary of ARI domains

Domain Construct summary

Pain Pain perceptions.
Function Perception of functional capacity in exercise

& daily activities.
Emotions Level of psychological distress.
Coping Preference for active or passive coping

strategies.
Confidence Sense of control in life including pain

self-efficacy.
Work Perceptions Perception of capacity to work.
Occupational

Factors
Multiple factors regarding worker and

workplace characteristics that inform risk,
many of which are not usually subject to
change.

Evidence supporting these constructs was iden-
tified through comprehensive research, including
studies cited in the following domain evidence sum-
maries.

i) Pain
A pain rating is not an objective measure, it
is simply a measure of the extent to which a
particular person reports his or her pain, and
it is open to subjective influences including the
level of distress [29]. A higher level of reported
pain is associated with catastrophizing and higher
catastrophizing3 is positively associated with
fear-avoidance beliefs [31]. Pain-related fear is
more disabling than pain itself [32] and fear of
pain is the strongest predictor of activity avoid-
ance and disability [33]. A person’s understanding
of pain strongly influences their coping capacity
and recovery [34].
ii) Function
Initial levels of pain ratings and perceived func-
tional limitations are well known predictors of
work disability [24]. Fear of movement has been
shown to be a predictor of disability levels [35].
There is strong evidence that continuing usual
activities as normally as possible (including work
activities) despite pain is associated with better
outcomes than is traditional medical treatment
and rest [36].
iii) Emotions
Depression increases the risk of prolonged
work disability associated with musculoskele-
tal conditions [37]. Psychological constructs
are established predictors of poor rehabilitation
outcome, and the combining of important psy-
chological elements is more useful than isolating
them, in both identifying high-risk respondents
and in informing tailored intervention [38].
iv) Coping
Passive coping has been found to be a strong, inde-
pendent risk factor for disabling neck and/or back
pain [39]. Helplessness has been significantly
associated with poorer outcomes in Whiplash
Associated Disorders [40]. After early screening
for disability risk factors, intervention strategies
can be improved by focusing on coping with job
factors, pain coping strategies, and expectations
for recovery [41].

3Catastrophizing is defined as “a particular response to pain
symptoms that includes elements of rumination, magnification
and helplessness” (p.9) and predicts pain intensity and medication
dependency [30].
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v) Confidence
Self-efficacy is an important determinant of clin-
ical [42] and occupational outcome of back pain
[43, 44]. Improved self-efficacy predicts success-
ful RTW at 6 months post carpal tunnel surgery
[45].
vi) Work Perceptions
The strongest workplace predictors of low back
pain work disability appear to be worker per-
ceptions, including of physical work demands,
organisational support, and fears of re-injury [46].
Workplace conditions and individual perceptions
about work could be as important as anxiety,
depression, pain intensity or functional disabil-
ity in predicting and preventing work disability
[47].
vii) Occupational factors
This domain does not represent a single attitudi-
nal construct; it comprises multiple worker and
workplace characteristics that are not necessarily
related, are primarily not amenable to change and
are known to increase the risk of prolonged work
disability, including type of work, claim history,
age and education of worker. [5, 48]

2.2. Instrument development

A sequential, stepped approach [49] was followed
to develop the assessment instrument and pilot test it
with an appropriate population sample before offer-
ing it to Occupational Rehabilitation Providers. This
study has utilized the pre-existing set of de-identified
ARI records which have been entered and securely
stored as electronic data.

From 2001 to 2008, the first author of this study
coordinated research within a Rehabilitation Provider
practice located in the Northern Territory of Aus-
tralia, to develop a structured, evidence-based and
work-focused pain self-management coaching course
suitable for delivery within Occupational Rehabil-
itation. That research included the utilization of
validated self-report questionnaires for the purpose of
both initial assessment, and measurement of change
following the coaching course, in reported pain, cop-
ing, function and self-management approach.

As a result of literature review and practice-based
research, it was concluded that the assessment objec-
tives could be achieved using a single comprehensive
questionnaire which incorporated the Örebro Mus-
culoskeletal Pain Screening Questionnaire (ÖMPSQ)
[50] and the Pain Self-Efficacy Questionnaire (PSEQ)
[44] in their entirety. In addition, twenty six items

were selected from other valid and reliable ques-
tionnaires in order to meet the twin objectives of
providing an initial measure of risk of long term
pain and disability, and provide information from
which to chart an appropriate intervention. The
goal in selection of questions to inform the Abilita
domains was not to achieve a compact and highly
homogenous set but more to ensure that the domains
were content valid to meet the construct purpose.
There is evidence to suggest that the pursuit of
high levels of intra-correlation within the domains
may be evidence of question redundancy rather than
utility [51].

The questionnaire, the Abilita Rehabilitation Index
is presented in four sections. Section 1: About You;
contains 16 items including demographic, education,
lifestyle and employment questions, and two “readi-
ness to work” questions derived from Motivational
Interviewing research [52]. Most Section 1 items
are in Verbal Rating Scale format with responses
assigned a numerical value. Section 2: Managing
Your Injury is comprised of 14 Likert scale items
which have been used in various forms in different
questionnaires. Section 3: Örebro Musculoskeletal
Pain Screening Questionnaire and Section 4: Pain
Self Efficacy Questionnaire. Both ÖMPSQ and PSEQ
are included in their entirety with the kind permission
of their authors.

The ARI incorporates items originally scored on
varying scales and with differing scoring orientation,
for example ÖMPSQ rates question responses on an
11 point Likert scale, on which for some questions, a
high score represents a favorable condition and with
others the high score is unfavourable. Responses to
the PSEQ and Section 2 questions are rated on a 7
point Likert scale. With all PSEQ questions a high
score is favorable. Higher aggregate ARI score indi-
cates higher risk of persistent pain and disability.

A notable feature of the ARI is that software deliv-
ers the questionnaire online, stores all inputs in a
secure database, and transforms the raw data to calcu-
late the individual domain ratings, the ARI aggregate
score and total scores for the ÖMPSQ and PSEQ.
These outputs and relevant case data are incorpo-
rated in the ARI Initial Report which is immediately
available online to the consultant administering the
assessment. A second report delivered concurrently,
the ARI Profile Report, includes detailed character-
istics within each domain for the specific purpose of
aiding the Rehabilitation Consultant to prepare a plan
for self-management coaching tailored to individual
requirements.
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At completion of the coaching component of the
injured worker’s rehabilitation program, the respon-
dent completes the questionnaire online once again,
to measure change. This results in generation of the
ARI Impact Report providing comparison with initial
scores. An additional four questions gain the par-
ticipant’s rating of benefit and satisfaction with the
intervention; recommended as the fourth of the IMM-
PACT core domains [49]. The ARI questionnaire may
be completed twice more resulting in the generation
of the Review1 and Review2 Reports.

2.3. Participants

During 2006 to 2008, the ARI questionnaire was
trialled in a pilot study within an Occupational
Rehabilitation practice. Respondents (N = 43) had
sustained a musculoskeletal injury and were receiv-
ing rehabilitation and compensation under workers
compensation, disability, motor accident or military
compensation schemes. The mean duration for the 43
cases from date of injury to date of initial assessment
was 271 weeks, with median of 185 weeks and ranged
from 17 to 1565 weeks. Respondents ages ranged
from 20 to 59 years, with a mean of 41.3 (SD:10.48).
Females comprised 44% of the trial participants. At
the time of initial assessment, 49% were not at work,
28% were working part time and 23% were working
full time.

Having established that the tool had satisfactory
face validity properties for use within regular reha-
bilitation service provision it was made available to
willing parties in other jurisdictions in Australia and
New Zealand from 2009.

Data utilized in this study are from the Initial ques-
tionnaire database derived from 957 respondents,
accumulated between January 2009 and October
2014. This population was comprised of working
age people with musculoskeletal injury receiving
rehabilitation and compensation under worker’s com-
pensation, disability, motor accident or military
compensation schemes. Mean duration of claim from
date of injury to date of initial assessment was 109
weeks, with median of 44 weeks and range of 2 to
1181 weeks. Respondent ages ranged from 18 to 71
years, with mean age of 43.9 (SD = 11.12), 58% were
female. At the time of initial assessment, 47% were
not at work, 28% were working part time and 25%
were working full time.

Records indicate that participants had experienced
a variety of musculoskeletal injuries. Respondents
reported their experience of pain according to the

ÖMPSQ question: Where do you have pain? 36%
reported multiple pain sites, 10% lower back/lower
limb, 17% other two sites combined, and those with
a single pain site reported; upper limb 10%, lower
back 11%, lower limb 10%.

2.4. Procedure

Specific training was mandatory for Rehabilita-
tion Consultants in order for them to access the
Abilita Assessment website to ensure consistency
in introduction of the online self-report question-
naire to participants. Consultant adherence to this
process was facilitated by the web-based assessment
questionnaire and automated, standardized reports,
minimizing time required and negating both observer
error and bias. Participant error was minimized by
the consistent web-based presentation of the ques-
tionnaire and by introduction to the assessment by a
trained Consultant. Respondent bias was minimized
by the varied question orientation, and the scattered
location throughout the instrument of the multiple
questions informing each domain. Respondents knew
that their actual responses remained confidential and
this provided additional protection against participant
misinformation.

2.5. Acceptability

Acceptability was assessed through a survey of
Rehabilitation Consultants who had administered the
instrument tool to evaluate if it was viewed, by them-
selves and respondents, as useful to their purposes.
This survey was conducted using online survey facil-
ity “Survey Monkey” responses to 7 statements were
received from 35 active Abilita Consultants. The
statements were: Most clients found the questions
relevant to them; Most clients found the online for-
mat acceptable; Most clients found the domain chart
provided an accurate representation of the impact of
their injury; I find the assessment format (online and
automatic reports) easy to administer, in return for
the amount of information collected; I have found
the assessment process (questionnaire and discus-
sion of Initial report) helps to engender clients’ trust
and engagement in my rehabilitation proposal; I
have found the Abilita Reports useful in planning
rehabilitation; and I have found the Abilita reports
valuable in communicating with treatment providers,
employers and insurers in relation psychosocial influ-
ences. Responses to the survey were rank ordered in
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the form: Disagree, Mostly disagree, Mostly agree,
Agree.

2.6. Data analysis

Reliability and validity analysis have been con-
ducted using IBM SPSS Statistics V21 software.
Reliability was assessed by examination of internal
consistency (Cronbach’s alpha coefficient). Concur-
rent validity was assessed by examining correlations
between the ARI and the ÖMPSQ and PSEQ. These
are two established measures of attitudes that influ-
ence pain, coping and work disability [44, 50]. Where
the sample was of sufficient size (Validation data),
construct validity was assessed through analysis of
the ARI’s factor structure (factor analysis). This study
was approved by the Faculty Human Ethic Commit-
tee at La Trobe University.

3. Results

The primary outputs for the Abilita Rehabilitation
Index (ARI) are the ARI scores, the 7 domain rat-
ings and the aggregate scores for the ÖMPSQ and
PSEQ. Rating for the domain Occupational Factors
was not included in the data analysis because this
domain is designed to record a set of categorical vari-
ables known to increase the risk of persistent work
disability [5] that are not necessarily related. The raw
responses from the other six domains have been trans-
formed to standardize orientation and weight. These
scores and ratings are the variables included in data
analysis for this study.

The responses to questions that inform the domains
are on a Likert scale and therefore constitute ordi-
nal data. The raw score of each of the questions
in the domains is transformed by the software to
have equal weight and the same orientation. The
domain scores are sums of the questions which have
been transformed and factored to a rating from 0
to 4, and can therefore be treated as continuous
variables.

3.1. Trial data

The measure of internal consistency, Cronbach
Alpha coefficient, was calculated as 0.86 for the
overall questionnaire. Cronbach Alpha coefficient
calculations for the individual domains are shown in
Table 2.

In this small sample (N = 43), the domain Cron-
bach’s alpha scores ranged from 0.61 to 0.82.

Results of correlations with both ÖMPSQ and
PSEQ were high; ÖMPSQ (r = 0.88, p = 0.01) and
PSEQ (r = –0.88, p = 0.01). This result provided evi-
dence of concurrent validity of the ARI.

3.2. Validation data

The descriptive statistics for the 957 responses are
in Table 3. These continuous variables are described
in terms of mean, median, range and standard devia-
tion.

Factor loading within each of the six domains was
established using principal component analysis with
orthogonal rotation and subject to Eigenvalue >1. The
purpose of this analysis was not to seek reduction in
the number of items informing each domain as all
items were selected to provide particular information
to aid rehabilitation intervention. The aim of this anal-
ysis was to establish that each question loads onto a
principal component for that domain. A mean factor
score is presented in Table 4 in lieu of publication
of the identity and number of questions informing
each domain as these constitute part of the intellectual
property claimed in this instrument. That information
can be made available for genuine research purposes;
interested researchers should contact the first author
directly.

Table 2
Trial data Cronbach’s alpha scores for domains (N = 43)

Domain Cronbach’s alpha

Pain 0.61
Function 0.82
Emotions 0.82
Coping 0.64
Confidence 0.78
Work perceptions 0.69

Table 3
Descriptive statistics for aggregate and domain scores (N = 957)

Measure Mean Median Range SD

ARI score (max 200) 108.7 110 9–191 36.36
DOMAIN rating

Pain 2.7 2.8 0.00–4.00 0.81
Function 2.2 2.3 0.00–4.00 0.86
Emotions 1.9 1.9 0.00–4.00 1.04
Coping 2.3 2.4 0.00–4.00 0.76
Confidence 2.1 2.1 0.00–4.00 1.04
Work Perceptions 2.0 2.0 0.00–4.00 0.97

OMPSQ (max 210) 121.0 121 13–207 32.85
PSEQ (max 60) 30.7 31 0–60 14.54
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Table 4
Construct validity and internal consistency of questions that

inform the domains (N = 957)

Domain inputs Mean factor loading Cronbach’s
for questions that alpha

inform each domain

Pain questions 0.87 0.84
Function questions 0.69 0.81
Emotions questions 0.81 0.87
Coping questions 0.59 0.70
Confidence questions 0.86 0.87
Work Perceptions questions 0.77 0.64

Table 5
Factor scores for domains that inform the ARI

Domain Factor Item/adjusted
loading total correlation

Pain 0.73 0.63
Function 0.88 0.80
Emotions 0.76 0.66
Coping 0.86 0.78
Confidence 0.90 0.84
Work perceptions 0.80 0.70

The ARI score was assessed for Construct Validity
via Factor Analysis and Internal Consistency (Cron-
bach’s alpha). The Cronbach score for the total ARI
was 0.90. Individual domain factor scores are set out
in Table 5.

The factor scores were obtained by principal com-
ponent analysis with orthogonal rotation, and subject
to Eigenvalue >1, accounting for 67.5% of the total
variance. The purpose of analysis was to confirm
that the domain variable all load onto the principal
component. Item/adjusted total correlations (which
excluded the relevant domain from the total for each
correlation) are also represented in Table 5. These
correlations varied from 0.63 to 0.84 with two domain
correlations below 0.7, although still moderately high
at 0.63 (Pain) and 0.66 (Emotions).

As expected, the results of correlations with
ÖMPSQ and PSEQ were high; ÖMPSQ (r = 0.93,
p = 0.01) and PSEQ (r = –0.88, p = 0.01). This con-
firmation of concurrent validity also provides initial
predictive validity of the ARI as these two instru-
ments have strong capacity to predict pain-related
disability [44, 50].

3.3. Acceptability survey

Responses to the Acceptability Survey were rank
ordered in the form: Disagree, Mostly disagree,
Mostly agree, Agree. Results indicate a high level of

acceptability to both participants and users with 99%
of respondents selecting ‘Agree’ or ‘Mostly Agree’ to
all seven acceptability attributes of the questionnaire.

4. Discussion

Accurate assessment of psychosocial factors asso-
ciated with pain and disability can assist in the design
of individually-tailored rehabilitation services [53].
The ARI was developed to provide both assessment
of psychosocial risk indicative of persistent pain and
disability, and sufficient reporting to inform an Occu-
pational Rehabilitation intervention to reduce that
risk. The current research aimed to assess the reliabil-
ity and validity claims of the ARI. Results from this
study indicate that this instrument does have accept-
able psychometric characteristics and therefore the
capacity to support its purpose.

The contribution of psychosocial factors in the
persistence of pain and disability, and the superior
results attainable from evidence-based biopsychoso-
cial approach to rehabilitation, are well documented
[24]. This paper brings much of that evidence to focus
on a measurement approach that serves the dual pur-
pose of establishing a baseline risk rating for each
participant and for providing a chart for the design
of individually-tailored rehabilitation intervention.
The key to implementation of this new Occupational
Rehabilitation model is the development of a valid set
of domains that add dimension to a biopsychosocial
assessment risk rating. An important strength of the
ARI domains definition and content is that they were
refined with selection, trial and review of items, in
Occupational Rehabilitation practice.

Results from the current study, using data collected
over a 5 year period, have provided psychomet-
ric support for the scale. The ARI was developed
through selection of appropriate questions to inform
the domains and statistical testing followed a corre-
lational design. Once sufficient data were available,
validity was assessed through analysis of the ARI
factor structure and by examination of the ARI’s rela-
tionships with validated measures of attitudes that
influence pain, coping and work disability. The ARI’s
concurrent validity was reflected in high correla-
tions (in expected directions) with both ÖMPSQ and
PSEQ.

The questions that inform each domain are varied
in number with each cluster of questions demonstrat-
ing satisfactory, above 0.7, mean factor scores for all
other than the question clusters for Function (0.69)
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and Coping (0.59). The Coping score may be a result
of the breadth of contributing questions, which are
included to capture the wide range of factors influenc-
ing this domain. Internal consistency of each domain
was demonstrated through satisfactory (above 0.7)
Cronbach’s alpha results for all domains other than
Work Perceptions (0.64). The coefficient range for
domains was from 0.64 to 0.87. The domain Work
Perceptions was retained because it provided essen-
tial information for intervention design, and because
the overall Cronbach’s Alpha result for the entire tool,
including that domain, was strong. These domains
inform the ARI, and all domains had strong factor
loading, ranging from 0.73 to 0.90. These results
indicate satisfactory construct validity both for the
ARI and within each domain. The sample size of
957 adds strength to the stability and results from
this study.

The initial Abilita assessment delivers the Reha-
bilitation Consultant immediate scored reports of
practical value to communications with client, cus-
tomer and treating practitioners. The ARI Impact
Report, generated from repeat assessment after
coaching, enables a comparison with the initial scores
and domain ratings. After an appropriate intervention
[19], it is no longer the baseline psychosocial factors
that predict RTW outcome but rather the reduction in
these factors [21]. The ARI Impact Report records
both the change in influential factors and change
in work status. A separate, comprehensive study by
the current researchers is focusing on the results
from Abilita Coaching, including the relationship
between change in ARI score and work outcomes.
This research will provide further opportunity to eval-
uate the predictive validity of the ARI.

5. Conclusion

The composite assessment instrument utilized in
this study, the Abilita Rehabilitation Index, has high
utility within the closely-regulated sphere of Occu-
pational Rehabilitation. It provides guidance for the
development of best-practice biopsychosocial reha-
bilitation intervention with the potential to contribute
to a reduction in persistent pain, distress and work
disability as a consequence of musculoskeletal injury.
This model, set in the context of return to work reha-
bilitation, is ideally placed to deliver earlier work
readiness and more durable return to work outcomes.

Further research is now required to more exten-
sively test the utility of this approach and its capacity

to consistently facilitate improved and sustained
return to work post injury.
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