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Abstract: Background/aims Australia’s NatioŶal DisaďilitǇ IŶsuraŶĐe SĐheŵe ;NDISͿ is desigŶed to 

influence home, social and economic participation for Scheme participants. Given the major 

disability reform underway, this pilot study aimed to: 1) examine community integration outcomes 

of people with spinal cord injury (SCI); 2) compare findings with multiple matched controls; and 3) 

ĐoŶsider fiŶdiŶgs ǁithiŶ the ĐoŶteǆt of Australia’s NDIS.  

Method Setting: Victoria, Australia. Design: Matched analysis (people with and without SCI). 

Instrumentation: Community Integration Questionnaire (CIQ). Participants: n=40 adults with SCI (M 

age=52.8 years; 61% male; 77% traumatic SCI). Analyses: Matched analyses from each SCI subject 

aged <70 years (n=31) with four CIQ normative data subjects (from n=1,927) was undertaken, with 

key demographic variables matched (age range, gender, living location and living situation). Risk of 

low CIQ score as a function of SCI was also examined using conditional Poisson regression.  

Results With key demographic variables held constant, small to medium effect sizes were found in 

faǀour of the Ŷorŵatiǀe saŵple, ǁith statistiĐallǇ sigŶifiĐaŶt differeŶĐes iŶ hoŵe ;ρ=Ϭ.ϬϬϯͿ aŶd 

produĐtiǀitǇ iŶtegratioŶ ;ρ=Ϭ.ϬϮͿ. Relatiǀe risk of loǁ hoŵe iŶtegratioŶ ǁas sigŶifiĐaŶt iŶ the SCI 

Đohort ;ĐoŶditioŶal RR ;9ϱ% CIͿ =ϯ.ϭ;ϭ.ϱ to ϲ.ϯͿ, ρ=Ϭ.ϬϬϭͿ. Relatiǀe risk of loǁ CIQ total, soĐial 

integration and productivity scores did not reach significance.  

Conclusion This cohort of SCI participants was less integrated into home and productive occupations 

than matched norms, holding implications for planning and allocation of supports to influence 

outcomes within an NDIS. Further research is necessary to understand community integration 

outcomes in larger matched samples. 

 

Australia’s ten-year National Disability Strategy, endorsed by the Council of Australian 

Governments’ in 2011, details priority areas for improving life for Australians with disability, 
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with a focus on community integration and inclusion (Department of Social Services, 2010). 

Aligned with the current Strategy, disability services in Australia are currently undergoing 

momentous reform with the introduction of a $22B National Disability Insurance Scheme 

(NDIS), trialled from 2013 to 2016, and launched nationally from 1 July 2016. The NDIS has 

been designed and costed with a focus on influencing social and economic participation of 

people with significant disability (Productivity Commission, 2011). People with spinal cord 

injury (SCI) who experience permanent disability are one of the many participant groups who 

will be eligible for the NDIS (Callaway, Barclay, McDonald, Farnworth, & Casey, 2015). 

Approximately 9,000 Australians live with SCI (Cripps, 2008). Most recent estimates of the 

incidence of traumatic spinal cord injury in Australia indicate 21–32 cases per million 

population per year, with the prevalence highest in males, middle adulthood and those with 

tetraplegia (New, Baxter, Farry, & Noonan, 2015). However, this under-represents the total 

number of people living with spinal injury in Australia, with non-traumatic SCI found to be 

more common than traumatic SCI (Callaway, Barclay, et al., 2015; New & Sundararajan, 

2008). Forecasting of SCI rates have indicated the annual number of cases will increase in the 

coming decades, particularly in young and elderly males (O'Connor, 2005). SCI may result in 

significant and permanent impairment, which can affect home, social and economic 

participation and necessitate use of assistive technologies, home modifications, and human 

supports (Callaway, Barclay, et al., 2015; Kratz, Chadd, Jensen, Kehn, & Kroll, 2015; Noreau 

& Fougeyrollas, 2000; Schopp et al., 2007).  The permanent nature of these injuries mean 

that lifetime care costs are high and enduring (Access Economics, 2009).  

 

SCI most often occurs in early adulthood, at a time in the life course when development of 

independent living, long term social relationships, and career pathways is paramount 

(Wheeler, 2005). Given this, understanding factors that influence home, social and economic 

participation outcomes, and areas of focus for rehabilitation endeavour, is necessary. Current 

research demonstrates a complex interplay of demographic variables, neurological deficits, 

secondary health conditions, psychosocial adjustment, social and vocational opportunities, 

and environmental supports and barriers affect participation outcomes following SCI 

(Barclay, McDonald, & Lentin, 2015; Callaway, Barclay, et al., 2015; Callaway, Miller, & 

Migliorini, 2015; Kratz et al., 2015; Migliorini, Callaway, & New, 2013; Pershouse et al., 

2012). This interplay may exacerbate the degree of disability following SCI and negatively 

impact community integration (Callaway, Barclay, et al., 2015; Gontovsky, Russum, & 

Stokie, 2009; Kratz et al., 2015).  
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Community Integration and SCI 

The concept of community integration is multi -faceted. It includes access to relationships 

with others, independence in one’s own living situation and meaningful activities in which to 

participate and is influenced by key demographic variables including age and gender, as well 

as culture (Gontovsky et al., 2009; Willer, Rosenthal, Kreutzer, Gordon, & Rempel, 1993). 

Community integration is a key goal of rehabilitation endeavours in SCI rehabilitation 

(Gontovsky et al., 2009; Kratz et al., 2015). SCI rehabilitation centres on assisting the person 

to re-establish previous, or develop new, roles in home, social and productivity pursuits, in 

turn establishing improvements in occupational performance and quality of life (Carpenter, 

Forwell, Jongbloed, & Backman, 2007; Kratz et al., 2015). Evaluation of rehabilitation 

outcomes following SCI should include examination of participation in social and community 

life (Barclay et al., 2015). 

 

An individual’s capacity to reintegrate into home and community life following SCI is a 

crucial aspect of establishing improvements in well -being and life satisfaction (Barclay et al., 

2015; Boschen, Tonack, & Gargaro, 2003; Larsson Lund, 2005). Research to date has 

demonstrated that social and community participation for people with SCI continues to be an 

area of ongoing challenge (Barclay, McDonald, Lentin, & Bourke-Taylor, 2016; Carpenter et 

al., 2007; Lysack, Komanecky, Kabel, Cross, & Neufeld, 2007; Noreau & Fougeyrollas, 

2000). In a study of 136 people with SCI who were on average 11.5 years post injury, Lysack 

and colleagues found a statistically significant relationship between perceived environmental 

barriers and community integration for adults with SCI (Lysack et al., 2007). Examining 

participation outcomes of 345 people with SCI, Noreau & Fougeyrollas (2005) identified the 

three most disrupted life habits following SCI as residence maintenance, participation in 

occupational roles (family life, domestic tasks, employment) and recreational activities. 

Improved life satisfaction following SCI has been associated with engagement in productive 

activities, such as work, leisure and education (Carpenter et al., 2007). Greater levels of 

social support and peer mentoring have also been identified as positively influencing long 

term outcomes (Barclay et al., 2015; Boschen et al., 2003). In the context of Australia’s 

launch of an NDIS, and the forecast $22 billion government investment in Scheme supports, 

it is imperative to continue to identify areas for redress to build home and community 

integration, and associated occupational participation, in the long term following SCI 

(Callaway, Barclay, et al., 2015; Russi, 2015). 
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Occupational Therapy and Community Integration 

The re-building of meaningful occupational participation is an important focus of 

occupational therapy practice in SCI rehabilitation (Callaway, Barclay, et al., 2015; Stewart, 

Fischer, Hirji, & Davis, 2016, early online). Whilst participation is defined as involvement in 

a life situation (World Health Organisation, 2001), occupational therapy input may move 

beyond this participation focus to build re-integration and maximize independent living in the 

domains of home, social and productive life (Barclay et al., 2015). Therefore, within 

Australia’s NDIS, occupational therapists will be one of the key professionals involved in 

assisting people with SCI, and other NDIS participants, to maintain their optimal level of 

functioning and occupational participation (National Disability Insurance Agency, 2015; 

Russi, 2015). Specific to home, social and productivity integration after SCI, occupational 

therapists provide a role in both inpatient and community rehabilitation programs, with a 

focus on a client-centred, problem solving approach, to help remove barriers to community 

participation (Price, Stephenson, Krantz, & Ward, 2011; Russi, 2015). In a critical review of 

research on social and community participation following SCI, Barclay and colleagues 

reported occupational therapy input as an important factor identified in facilitating 

participation following spinal injury (Barclay et al., 2014). Occupational therapy research in 

the field of neurotrauma has regularly included measurement of community integration 

outcomes (Boschen et al., 2003; Doig, Fleming, & Tooth, 2001; Lysack et al., 2007), with the 

Community Integration Questionnaire being one measure used in SCI research (Gontovsky et 

al., 2009; Kratz et al., 2015).  

 

The Community Integration Questionnaire 

Willer and colleagues were amongst the first to advocate the assessment of community 

integration, developing the Community Integration Questionnaire (CIQ) and defining 

community integration as ‘effective role performance in community settings’ (Willer et al., 

1993). The CIQ is a 15-item scale providing a brief, reliable and objective assessment of 

home and social integration and productive (employment, education and volunteer) activities 

and has been used in occupational therapy and other research with a range of populations 

(Callaway et al., 2016). The CIQ home subscale examines participation in meal preparation, 

cleaning, grocery shopping, childcare (where applicable) and planning of social 

arrangements. The social integration subscale includes items on frequency of visiting family 

and friends, financial management, and participation rates in leisure, personal shopping and 
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community-based social activity. It also examines the most common social context of 

community activities completed (i.e. if the person usually does these activities alone, with 

family/friends or with other people with disability). The CIQ productivity subscale examines 

how frequently a person travels out of their home, as well as their level of participation in 

paid employment (with adjusted weighting for people who are retired due to age), study 

and/or volunteerism. Scores on the CIQ range from 0 to 29, with a high score indicating 

higher integration. 

 

The CIQ is a recognised measure for examining community integration following SCI 

(Gontovsky et al., 2009) and is used in SCI research (Brown, Gordon, Spielman, & Haddad, 

2002; Jensen, Hoffman, & Cardenas, 2005; Kratz et al., 2015; McVeigh, Hitzig, & Craven, 

2009). The CIQ has been examined extensively, with demonstrated good criterion and 

construct validity, test-retest reliability, inter-rater reliability, and full-scale internal 

reliability, with some issues identified with distribution of subscale scores and factor 

structure (Callaway et al., 2016). Consideration of the influence of demographic variables on 

CIQ scores has previously been recommended (Sander et al., 1999). Suggestions for potential 

improvement of the CIQ for use in SCI research have been made, including the addition of 

items that reflect higher levels of productive functioning, such as career advancement (thus 

addressing potential Productivity subscale ceiling affects for SCI respondents), integration 

across the life span, and internet-based social functioning (Kratz et al., 2015). Addressing 

these issues and associated recommendations, the CIQ has recently been revised and 

extended to include measurement of the use of electronic social networking as a component 

of community integration, with recommendations for modification to scoring guidelines, 

forming the Community Integration Questionnaire-Revised (CIQ-R) (Callaway et al., 2016).  

 

CIQ Normative Data and Normative Data Comparisons 

As part of revision of the CIQ, large scale normative CIQ-R data has been gathered with 

Australian adults of working age, and converted to CIQ normative data for use with the 

original scale (Callaway, Winkler, et al., 2015; Callaway et al., 2016). The development of 

normative data provides opportunity for comparison of CIQ scores of people with disability 

to matched norms, allowing interpretation of an individual’s score relative to the general 

population. It also provides greater opportunity to control for the influence key demographic 

variables may have on community integration, and for which the CIQ and other participation 

measures have been previously criticised. This CIQ normative data has recently been used in 
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the field of traumatic brain injury (TBI) to determine level of community integration in adults 

with TBI and high support needs compared with multiple matched controls (Migliorini, 

Enticott, Callaway, Moore, & Willer, 2016, early online). The ability to make comparisons of 

SCI outcomes with a matched normative sample of able-bodied Australians of working age, 

holding key demographic variables constant, will provide insights to necessary future 

directions for community integration interventions in SCI rehabilitation and research 

endeavours, including those of the occupational therapy profession (Barclay et al., 2015; 

Callaway et al., 2016).  

 

There is currently very limited evidence on participation outcomes of people with SCI 

compared with normative cohorts living without SCI. A study by Brown and colleagues, 

applied a matching process through use of an analysis of covariance to specifically compare 

differences in community-based social-recreational activities of 62 individuals with SCI 

living in the community and 219 people with no reported disability (Brown et al., 2002). The 

relatively small between-group differences that were found became statistically insignificant 

when the groups were matched on key demographic variables (age, gender, ethnicity, martial 

status, education level and income). Age, ethnicity, and one environmental barrier – 

transportation – comprised the significant predictors of social-recreational activity for the SCI 

group, with 49% of the variance in activity accounted for.  

 

Given this current limited evidence comparing SCI outcomes with matched normative 

samples, the aims of this research were to undertake a pilot study to: 1) examine integration 

outcomes of community-dwelling adults with spinal cord injury (SCI) using the CIQ; 2) 

compare findings with multiple matched controls using CIQ normative data; and 3) consider 

findings within the context of Australia’s NDIS. The research group hypothesised that – 

based on other community integration research in the field – community living clients with 

SCI would show evidence of lower CIQ total and subscale scores relative to controls from the 

general population, even when matching of key demographic factors was undertaken to 

reduce influence expected from these variables. 

 

METHOD 

The setting for this research was Victoria, Australia. Inclusion criteria for recruitment were 

that the person was aged over 18 years and able to provide informed consent to participate in 

the study; had acquired an SCI after birth; and had returned to community living following 
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inpatient rehabilitation. People were excluded from participation if they experienced 

diagnosed intellectual or cognitive disability in addition to SCI, or where not able to provide 

their own consent to participate in the research. Human Research Ethics approval for all 

aspects of this study was gained from the Monash University Human Research Ethics 

Committee prior to project commencement. Forty adult participants with SCI living in the 

community were recruited through a number of sources. These included via advertisements in 

the newsletters of peak bodies representing people with SCI, outpatient clinics, and 

community-based allied health professionals working with people with SCI.  

 

Of the 40 participants, 31 were aged under 70 years and thus able to be matched to and 

compared with the CIQ normative sample of adults of working age (Callaway, Winkler, et 

al., 2015). The general population sample had no subjects aged over 64 years; in contrast, two 

participants with SCI were aged 68 years. These two participants were matched to four 

normative cases from the 60-64 year age group, given the close proximity of the participants’ 

age to the upper age of the normative sample. Each of the 31 participants with SCI was 

matched on four key characteristics, gender (male/female); age group; living location 

(metropolitan or regional/rural residence); and living situation (living alone or living with 

others), with data drawn from the entire data set of 1,973 participants from the general 

population sample. Random selection without replacement was established to identify 

matching sets consisting of four normative comparators per participant with SCI. Multiple 

normative comparators for each SCI participant are beneficial in increasing study precision; 

however, previously, more than four cases have not increased the precision of results (Rigby 

& Robinson, 2000).  

 

The CIQ survey data collected for the SCI sample (n=40), as well as the subgroup of n=31 

SCI participants who were aged under 70 years (and thus used in the matched analysis), were 

examined and the mean, median, standard deviation and ranges calculated. The matched 

analysis examined the continuous data CIQ scores using standard ANOVA with factors of 

SCI (yes/no) and another factor to account for the matched sets. Matching aimed to reduce 

variability expected from these demographics, thereby controlling for their potential 

influence on community integration outcomes reported. Estimates of the degree of 

association between the samples, eta squared effect sizes (η2), were also calculated. A ρ-

value of less than 0.05 was deemed significant. The overall frequency of CIQ scores at or 

below a cut-off indicating ‘low’ integration was also calculated (see Table 1). Low 
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integration in this study was defined as one standard deviation below the mean of the 

normative sample. One standard deviation below the mean represents the lowest 16% of all 

scores in the general population data set, being deemed as a meaningful cut off for a low 

score (Lezak, Howieson, Loring, Hannay, & Fischer, 2004). This definition has been used in 

CIQ matched analysis with other neurotrauma populations, published by the research group 

previously (Migliorini et al., 2016, early online). 

 

INSERT TABLE 1 HERE 

 

The matched general population analysis was undertaken so prevalence of low CIQ scores 

could be compared with SCI participants by producing estimates of the risk ratio. The 

matched risk ratio (or relative risk) of having a low CIQ score as a function of SCI was 

calculated by comparing the proportions of SCI participants with low scores to the 

proportions in the matched comparators from the general population. In this matched 

analysis, we applied conditional Poisson regression (Cummings & McKnight, 2004). 

 

For the matched set analysis, an alpha level of 0.05 was applied. Therefore, if a statistically 

significant relative risk was produced using conditional Poisson regression, there was less 

than a 5% probability of a type 1 error. The low number of matched sets in this initial pilot 

study (n=31) however corresponded to study power of between 60-70% (Pang, 1999). This 

meant that if a non-significant relative risk was produced, there was up to a 40% probability 

of a type II error (indicating that any non-significant results may arise due to low study 

power). In the case of non-significant relative risk being produced, the research group will 

examine effect sizes using the matched-set ANOVA and report the sample number needed to 

reach sufficient power (80%) in any future study. 

 

RESULTS 

Of the 40 participants with SCI, 61% were male, with a mean age of 58 years (SD=14.5, 

R=25-81). A majority experienced traumatic SCI (77.0%), with cervical (40.0%) and thoracic 

(37.0%) injuries most frequently report, and lived in metropolitan regions (90.0%) with 

others (85.0%). Given the matched design of the study, the demographic distribution of the 

normative comparators directly followed that of the 31 participants aged under 70 years in the 

matched SCI group. See Table 2. 
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INSERT TABLE 2 HERE 

 

CIQ results for all SCI participants (n=40) and the subgroup aged less than 70 years (n=31) 

are reported in Table 3, demonstrating the CIQ total and subscale scores for the larger group 

were marginally lower than that of the sub-group with participants aged over 70 years 

removed. These differences were not found to be significant (ρ>0.05). Comparing the SCI 

and general population data in the matched analysis showed small to medium effect sizes 

favouring the general population, also reported in Table 3. The conditional one-way ANOVA 

suggested that, when key demographic variables were held constant, both home integration 

and productivity were significantly better in the general population than the SCI group. 

Medium effect size was seen in the home integration scores (ρ=0.003) and small-medium 

effect size in the productivity scores (ρ=0.02). In contrast, the CIQ social integration and CIQ 

total scores indicated a small effect size, which was not statistically significant (both ρ=0.06). 

 

INSERT TABLE 3 HERE 

 

Table 4 shows conditional risk ratios (95% Confidence intervals) produced by the matched 

analysis. The conditional Poisson regression indicated that only the home integration result 

was significant between the groups, with a relative risk of 3.1 (1.5 to 6.3), ρ=0.001. This 

indicated the SCI group were over three times (310%) more likely to report a low CIQ home 

integration scores compared to general population cases matched on gender, age group, living 

location, and living situation. Examination of the conditional risk ratio for SCI participants 

having low social integration and CIQ total scores was 0.7 (0.2 to 2.0) and 1.6 (0.8 to 3.3) 

respectively, and these results did not reach statistical significance. The conditional Poisson 

regression for productivity produced a non-significant relative risk of 1.5 (95% CI: 0.7-3.1) 

and it is possible that the study was under-powered to detect this small effect. To detect a 

significant relative risk of 1.5 with 80% power using a 1:4 matched design, the estimated 

matched-set sample would need to increase to over 150 subjects. 

 

INSERT TABLE 4 HERE 

 

DISCUSSION 

This study has piloted use of the Community Integration Questionnaire and large-scale 

normative data to examine differences in community integration outcomes of a group of 
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people with SCI and matched normative comparators. The research has added further to the 

emerging evidence comparing community integration outcomes of adults with neurotrauma 

with Australian general population CIQ-based norms (Migliorini et al., 2016, early online). 

Previous research has identified individual priorities for each domain of community 

integration may vary by age and gender, and be influenced by living location and situation 

(Callaway et al., 2016; Sander, Clark, & Pappadis, 2010). The effects of such demographic 

variables on integration outcomes have traditionally been hard to unravel. Using normative 

data to match variables across SCI and normative samples is a useful way to control for these 

effects (Kratz et al., 2015; Migliorini et al., 2016, early online; Sander et al., 1999). 

 

The research group’s hypothesis that the SCI cohort would show lower CIQ total and 

subscale scores relative to the matched normative sample was proven incorrect. When 

matched on key demographic variables, findings revealed small to medium effect size 

differences in CIQ scores favouring the general population. This pilot study finding is aligned 

with past SCI research examining social and community participation outcomes, finding 

relatively small between-group differences which became statistically insignificant when the 

SCI and normative groups were matched on key demographic variables (Brown et al., 2002). 

The finding is, however, in contrast to the large effects found to favor the general population 

when matched to a TBI group, using the same methodology (Migliorini et al., 2016, early 

online). The main limitation in the current pilot study – the small sample size – has likely 

affected study power and risk of type II error as discussed previously. Using this matching 

analysis in further research within larger neurotrauma samples, and increasing the matched 

variables (e.g. to include income or education level as did Brown et al.), holds merit and is 

possible now given the large Australian normative data set available (Callaway, Winkler, et 

al., 2015; Callaway et al., 2016). Whilst the current pilot work will be necessarily extended to 

include larger SCI samples, consideration of emerging findings in the context of 

individualised planning and resource allocation within Australia’s NDIS will now be 

provided.  

 

National Disability Insurance Scheme design has been informed by economic modeling 

assumptions that provision of timely, individualized supports and equipment will build social 

and economic participation, positively influencing both Scheme participant outcomes and 

social welfare costs (Productivity Commission, 2011). However, past SCI research has found 

extended periods of time spent in personal care tasks, and secondary health conditions 
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experienced following SCI, may negatively impact other participation opportunities 

(Callaway, Barclay, et al., 2015; Noreau & Fougeyrollas, 2000; Schopp et al., 2007). 

Research has also identified that return to economic participation (including work, study or 

volunteerism) may occur at the expense of home integration (Doig et al., 2001; Noreau & 

Fougeyrollas, 2000). Although limitations in the current pilot study restrict generalisation of 

findings, the low home integration rates of participants – with people with SCI 310% more 

likely to experience low home integration than matched norms – lends similar consideration.  

 

Specific to larger studies, in a cohort of 345 community-dwelling participants with SCI, 

Noreau and Fougeyrollas (2000) found participation disruptions in home integration tasks, 

and the need for substantial human assistance in this domain. The authors pointed to the 

influence these disruptions may have on independent living in the long term, if resources are 

not available to carry out these basic home tasks. Based on findings from Noreau and 

colleagues, and participants in the current pilot study, it is reasonable to consider that, for 

some NDIS participants with SCI, assistance from others with everyday activities of daily 

living may be necessary. This assistance has potential to build efficiencies into daily routines, 

expedite these processes, and free up time for community participation (Callaway, Barclay, et 

al., 2015). Without access to financial resources, support for activities of daily living 

following SCI has traditionally fallen to family or other support networks. The NDIS also 

offers opportunity to shift the demand of this gratuitous care, potentially building not only the 

participation opportunities of the person with SCI, but also their informal support network. 

This potential broader Scheme impact warrants investigation. 

 

The National Disability Insurance Agency approaches Scheme planning from the perspective 

of choice and control for the participant, within the lens of funding for equipment and 

supports deemed ‘reasonable and necessary’ by the Agency (National Disability Insurance 

Scheme, 2016). To build social and economic participation opportunities, it may be 

reasonable, and also necessary, to fund supports for home integration tasks (e.g. meal 

preparation; cleaning). Harnessing NDIS funding for specialized assistive technologies, such 

as a power-lift seat functions, sit-to-stand motorized wheelchairs or home modifications, may 

offer opportunity to build home participation opportunities, and time efficiencies, following 

SCI. When aligned with NDIS planning and goal setting, the option to secure such 

customised equipment, or direct support, is now available to eligible participants through 

Australia’s NDIS where it may have been previously lacking (Callaway, Barclay, et al., 
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2015). An important component of Scheme evaluation, including assessment of cost-benefit, 

will be exploration of the fiscal benefits of provision of home-based supports to build 

opportunities for economic participation, and the wellbeing benefits of growing autonomy 

and control in everyday living following SCI. The NDIS planning process, including goal 

setting, should also consider both of these potential benefits. 

 

Goal setting for home and community integration may be determined in part by a person’s 

specific demographic features and individual preferences (Sander et al., 2010). Further 

research, which includes larger SCI samples and makes use of matched CIQ or CIQ-R 

normative data, will be helpful to inform consideration in this area. This matching process 

moderates the effects key demographic variables have on home and community integration. 

Research utilising both this matched analysis and qualitative data collection to better 

understand aspects of participation deemed most important to individuals with SCI is also 

necessary. This will ensure rehabilitation endeavor and NDIS planning addresses individual 

priorities for home, social and community integration (Barclay et al., 2015; Callaway, 

Barclay, et al., 2015; Russi, 2015; Sander et al., 2010). Within an NDIS context, this mixed 

methods approach will provide more detailed information regarding how injury and personal 

factors impact daily life of the person with SCI. It will also provide insight to factors that 

direct decision making regarding productivity and inclusion following SCI. Such 

considerations are important for NDIS planners and health professionals, including 

occupational therapists, within Scheme implementation (Callaway, Barclay, et al., 2015). 

 

CONCLUSION 

This pilot study has provided some directions for future research to investigate community 

integration outcomes of people with SCI compared to the general population, and work to 

close the participation gap between this group and other Australians. Replication and 

extension of this methodology, using large-scale normative data, will provide further 

evidence regarding both injury-related and demographic factors that moderate or contribute 

to low community integration. This knowledge can further inform SCI rehabilitation 

endeavours. Occupational therapists, with a core focus on the relationship between 

meaningful occupational, health and wellbeing, are well placed to contribute to this work 

(Stewart et al., 2016, early online).  

 

In the context of Australia’s new NDIS, the current pilot study provides some insights into 
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areas of home, social and economic participation that may benefit from assistive technology, 

modifications or human supports following SCI. Provision of these supports may address or 

compensate for participation restrictions experienced, or allow time for pursuit of other areas 

of participation deemed important to an individual with SCI. Given Australia’s NDIS is 

designed to build independence, choice and control, and has been structured to respond to 

Australia’s National Disability Strategy, research to inform interventions to improve life 

participation following SCI is now imperative.  
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Table 1. Mean CIQ normative sample scores (n=1,973, Callaway et al., 2016) and 

cut-off scores indicating low integration. 

 Mean  Standard 

deviation 

Cut off score 

indicating  

low integration 

Home integration 6.2 2.4 <3.8 

Social integration    8.2 2.1 <6.1 

Productivity    4.7 1.8 <3.0 

CIQ total    19.1 4.0 <15.1 

Note. Low integration was defined as one standard deviation below the mean of the 

normative sample.  
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Table 2. Characteristics of the sample with SCI (n=40) and sub-sample used for 

matching (n=31). 

 n (%) n (%) 

Gender 

 Male 

 Female 

 

25 (62) 

15 (38) 

 

19 (61) 

12 (39) 

Age (years) 

 Minimum 

 Maximum 

 Mean 

 Standard Deviation 

 

25 

81 

58 

14.5 

 

25 

68 

52.8 

12.1 

Injury type 

 Traumatic 

 Non-traumatic 

 

31 (77) 

9 (23) 

 

24 (77) 

7 (23) 

Injury level 

 Cervical 

 Thoracic 

 Lumbar 

 

16 (40) 

15 (37) 

9 (23) 

 

13 (42) 

12 (39) 

6 (19) 

Living location 

 Metro 

 Rural/regional 

 

36 (90) 

4 (10) 

 

27 (87) 

4 (13) 

Living situation 

 Living alone 

 Living with others     

 

6 (15) 

34 (85) 

 

5 (16) 

26 (84) 
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Table 3. Total CIQ score for the SCI sample (n=40) and the matched samples (n=31 matched sets) 

  Mean Stand 

Dev 

Min Max n Comparison analyses 

SCI  

(all ages 

N=40) 

Home 

integration  

4.5 3.3 0 10 40  

Social 

integration 

8.5 2.3 3 12 40 

Productivity 3.4 1.9 0 6 40 

CIQ total 16.4 6.1 4 26 40 

         

SCI  

(<70 years 

old N=31) 

Home 

integration  

4.9 3.2 0 10 31    

Social 

integration 

8.8 2.3 3 12 31    

Productivity 3.6 1.9 0 6 31    

CIQ total 17.4 5.7 4 26 31    

        

Comparing SCI (<70 years old) and 

general population groups 

 

Effect size  
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(Matched ANOVA analysis) squared) 

General 

population 

 

 

Home 

integration  

6.5 2.4 0 10 124 Home 

integration  

F(1, 153)=9.1, ρ =0.003 0.09 (medium) 

Social 

integration 

8.1 1.9 13 12 124 Social 

integration 

F(1, 153)=3.6, ρ =0.06 0.01 (small) 

Productivity 4.5 1.8 1 7 124 Productivity F(1, 153)=5.7, ρ =0.02 0.04 (small-medium) 
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Table 4. Relative Risk (RR) estimates comparing ‘low’ CIQ sub-scale and total scores in the SCI group with the general population 

    Relative Risk (RR) ρ-value 

  Poor score 

(<15.1) 

Not poor score  

(>=15.1) 

 

 

Crude RR (95% CI) = 3.1 (1.7 to 5.5) 

 

Conditional RR (95% CI) = 3.1 (1.5 

to 6.3) 

 

 

 

 

0.001* 

Home 

integration 

SCI sample (n=31) 14 (45.2%) 17 (54.8%) 

 General Population matched 

sample (n=124)  

18 (14.5%) 106 (85.5%) 

   

  Poor score 

(<15.1) 

Not poor score  

(>=15.1) 

 

 

Crude RR (95% CI) = 0.7 (0.3 to 1.9) 

 

Conditional RR (95% CI) = 0.7 (0.2 

to 2.0) 

 

 

 

 

0.503 

Social 

integration 

SCI sample (n=31) 4 (12.9%) 27 (87.1%) 

 General Population matched 

sample (n=124)   

23 (18.6%) 101 (81.5%) 

   

  Poor score 

(<15.1) 

Not poor score  

(>=15.1) 

 

 

Crude RR (95% CI) = 1.5 (0.8 to 2.7) 

 

Conditional RR (95% CI) = 1.5 (0.7 

to 3.1) 

 

 

 

0.288 

Productivity SCI sample (n=31) 10 (32.3%) 21 (67.7%) 

 General Population matched 

sample (n=124)   

27 (21.8%) 97 (78.2%) 

   

  Poor score Not poor score    
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Note. * =  risk ratio results significant, indicating the SCI group were more likely to have sub/scores (ρ<0.05). 

(<15.1) (>=15.1) Crude RR (95% CI) = 1.6 (0.9 to 2.9) 

 

Conditional RR (95% CI) = 1.6 (0.8 

to 3.3) 

 

 

0.209 

Total CIQ 

score 

SCI sample (n=31) 10 (32.3%) 21 (67.7%) 

 General Population matched 

sample (n=124)   

25 (20.2%) 99 (79.8%) 
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