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Abstract 
Aims: The ICECAP-O index of capability is a new instrument designed to measure and value the 

quality of life of older people. Advantages of the ICECAP-O include its focus upon a broader 

concept of quality of life than health alone and its potential for application in economic evaluation 

across health, transition care and aged care sectors. This study aimed to determine the construct 

validity of the ICECAP-O in care transition and clinical rehabilitation programmes for older people.  

Methods: A questionnaire containing the ICECAP-O was administered using a face to face 

interview mode of administration with patients participating in in-patient medical rehabilitation 

(n=100), out-patient day rehabilitation (n=55) and the Australian National Transition Care 

Programme (n=26). The relationships between the ICECAP and other instruments including the EQ-

5D, Herth Hope Index, Modified Rankin Scale (a measure of disability completed by the health care 

professional), CTM-3 (quality of care transitions) and socio-demographic characteristics were 

examined. 

Results: The mean ICECAP-O scores for all three groups were broadly similar (in-patient; mean 

0.759, range 0.390-1.000; out-patient mean 0.815, range 0,410-1.000; transition care mean 0.788, 

range 0.436-1.000). The ICECAP-O was found to be inversely correlated with the Modified Rankin 

Scale (Spearman’s r = -0.286; P < 0.01) indicating that as the level of disability increased, capability 

decreased. The ICECAP was also found to be positively correlated with the EQ5D (Spearman’s r = 

0.418; P<0.01) and the Herth Hope index (Spearman’s r =0.402; P<0.01) and positively correlated 

with the quality of care transitions as measured by the CTM-3 instrument (Spearman’s r = 0.259; 

P=0.0291). The distribution of responses to the ICECAP-O indicated that whilst the majority of 

participants reported high levels of love and friendship, many participants expressed some concern 

about their future and reported limitations in their independence and ability to do things that made 

them feel valued. In general, participants reported more problems in relation to the physical 

dimensions of the EQ-5D (mobility, self care and usual activities) and EQ-5D values were on 

average well below general population norm levels for this age group (mean 0.53, SD 0.32).  

Conclusion: The findings from this study demonstrate the strong empirical relationships between 

the concepts of health, disability, hope and capability and provide support for the construct validity 

of the ICECAP-O in clinical rehabilitation and transition care settings. Relationships between the 

ICECAP-O and other measures were mostly as anticipated indicating that whilst health related  
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quality of life and hope were positively associated with capability, the level of disability and older 

person’s perceptions of poor quality care transitions impacted negatively upon capability. The  

ICECAP-O shows promise in providing a new and rigorous approach to the measurement and 

valuation of quality of life for future application in economic evaluation across health, transition care 

and aged care sectors. 

Introduction 
Population ageing is a phenomenon taking place in almost every country and region throughout the 

world and the population of Australia is no exception. Currently approximately 2 million Australians 

(almost 10% of the total population) are aged 70 years and over and this figure is set to double 

during the next two decades. It is estimated that by 2045, one in four Australians will be aged 65 

years or more and nearly one in ten will be 80 years or over [Productivity Commission, 2005]. This 

demographic transformation poses major challenges for public policy as many indicators suggest 

that ageing will exert substantial upward pressure on health and aged care expenditures in the 

coming decades [Australian Government Treasury, 2007]. A recent influential policy report by the 

National Health and Hospital Reform Commission, established by the Australian Federal 

Government to develop a long-term health reform plan for a modern Australia, highlighted the 

current fragmentation between aged and health care services for older people and recommended 

improved integration between community and hospital sectors [National Health and Hospitals 

Reform Commission, 2009]. This policy report highlighted the need for common assessment and 

evaluation tools across health and aged care services, calling for a single common integrated 

assessment approach to the provision and evaluation of services. Health care policy makers within 

the United Kingdom, Canada and the United States have also called for greater integration between 

health, social and aged care sectors for older people, suggesting that this will lead to improvements 

in their health, independence and well-being [Glendinning, 2003, Department of Health, 2001, 

MacAdam, 2009, Kodner, 2006].  

 

In the quest for greater integration between sectors, economic evaluation tools that can be used to 

facilitate resource allocation decision-making across sectors will be required. Traditionally health 

related utility measures, principally the quality adjusted life year (QALY), have been utilised to value 

the benefits of health care services and programs within the framework of economic evaluation 

[Weinstein et al, 2009]. However, QALYs have been criticised for their focus upon health alone as 

many health and aged care services impact upon quality of life more broadly [Higginson and Carr,  
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2001]. For example, rehabilitation interventions may include education, problem solving and the 
provision of aids, e.g. electric wheelchairs and walking aids, in order to promote independent living. 

Whilst the provision of these interventions may have little or no impact upon health, they may lead 

to significant improvements in an individual’s quality of life [Hopman and Verner, 2003]. These 

improvements may not be reflected by the traditional approach to cost utility analyses which 

incorporates QALY’s as the main measure of outcome.   

 

The Index of Capability for older people (ICECAP-O) is a recently developed instrument for 

measuring and valuing the benefits of health and social care interventions within an economic 

evaluation context. The ICECAP-O focuses upon quality of life more broadly rather than health 

alone and therefore has the potential to be utilised in the economic evaluation of health and aged 

care services in Australia and internationally [Coast et al, 2008a]. The developers of the ICECAP-O 

aimed to identify the attributes that were most important to older people in determining their quality 

of life through a review of the literature and interviews with older people [Grewal et al, 2006]. A set 

of functioning’s that were most important to people were developed, namely; attachment (feelings of 

love, friendship and companionship), role (having a purpose that is valued), enjoyment (having a 

sense of pleasure and joy from personal and communal activities), security (feeling safe and secure 

and not having to worry) and control (being independent and able to make one’s own decisions). 

Coast et al. discovered it was the person’s capability to achieve these functioning’s, rather than their 

level of functioning per se, which determined their quality of life. Thus, while an individual’s state of 

health impacts on capability, it is not the sole determining factor. The ICECAP-O has the potential 

for application across the health and aged care sectors in comparing the value of different 

interventions to older people; including services that may improve quality of life without necessarily 

improving health (e.g. electric wheelchairs, meals on wheels and carer respite services), and 

interventions that improve both quality of life and health (e.g. joint arthroplasty and antidepressant 

medication). The developers of the ICECAP-O have provided early evidence for the construct 

validity of the ICECAP-O measure [Coast et al., 2008b]. The instrument has a preference based 

scoring algorithm which was developed by applying best-worst scaling discrete choice experiment 

[DCE] methods to value quality of life states defined by the ICECAP-O with a representative sample 

of older people aged 65 years and over [Coast et al, 2008a].  
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Presently, the most popular mechanism for estimating QALYs within the context of economic 

evaluation is to employ generic preference based measures of health. The EQ-5D is one of the 

most widely applied generic preference based measures of health which has been applied both 

within Australia and internationally [EuroQol group, 2004; Brazier et al, 2007]. Its purported 

advantages include its simplicity, brevity and its ability to be applied across all patient groups in a 

variety of settings. The EQ-5D has been applied previously in a number of studies focused 

specifically on older people [Brazier et al 1996; Coast et al, 1998; Holland et al, 2005]. A previous 

community based study by Coast and colleagues found a strong relationship between aspects of 

health, as measured by the EQ-5D and aspects of capability [Coast et al, 2008b]. 

 

The Herth Hope Index (Appendix 1) is designed to measure the concept of hope [Herth, 1992]. 

Hope can be defined as ‘a positive motivational state that is based on an interactively derived sense 

of successful goal directed energy and planning to meet goals’ [Snyder et al., 1991]. Several studies 

have found a positive correlation between hope and quality of life in a variety of patient populations 

[Davis, 2005, Sigstad et al, 2005, Yadav, 2010, Evangelista et al, 2003]. It has been found that 

individuals recovering from major health events including heart failure and stroke report higher 

levels of hope than healthy individuals from the general population [Rustoen et al., 2005, Laver, 

2009]. The concept of hope is thought to play a central role in rehabilitation as individuals with 

higher levels of hope have been found to perform better in terms of setting and achieving their 

rehabilitation goals [Snyder et al., 2006].  The Herth Hope Index consists of 12 statements each 

with a 4 point Likert scale. The tool is scored using a simple summative scoring system ranging 

from 12 [lowest hope] to 48 [highest hope]. The tool has demonstrated good construct validity 

[Herth, 1992] and internal consistency [Lin et al., 2003] and has been applied previously in a variety 

of clinical settings including palliative care [Benzein and Berg, 2005] and organ transplantation 

[Evangelista et al, 2003]. The relationship between hope and capability has not previously been well 

documented. However, it is plausible to expect that hope may also impact positively upon capability.  

 

The Modified Rankin Scale (Appendix 2) is an instrument which describes global disability, including 

basic activities of daily living (for example walking, dressing) and instrumental activities of daily 

living (for example shopping, meal preparation) [Van Swieten et al, 1988]. The Modified Rankin 

Scale is commonly applied in post-acute and rehabilitation sectors and is scored by a health care  
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professional who determines a global score based on interview style questions with the participant 

regarding their level of independence in various activities. The participant is assigned a score 

ranging from 0 (no symptoms at all) to 5 (severe disability). The Modified Rankin Scale has 

demonstrated construct and convergent validity, and good test-retest reliability in clinical 

rehabilitation settings [Banks and Marotta, 2007].  

The Care Transitions Measure (CTM-3) is a validated instrument that has been developed to 

capture the essential domains of successful care transitions from the perspective of the patient 

[Parry et al, 2008] (Appendix 2). The measure originated from qualitative analysis of focus group 

discussions reflecting the actual experiences of older persons with chronic illness and their 

caregivers who had recently made transitions between different care settings. Respondents  use a 

Likert scale (strongly disagree, disagree, agree, strongly agree, and don't know/don't remember/not 

applicable) to respond to the measure which contains the following three statements: 1. The 

hospital staff took my preferences and those of my family or caregiver into account in deciding what 

my healthcare needs would be when I left the hospital 2. When I left the hospital, I had a good 

understanding of the things I was responsible for in managing my health. 3. When I left the hospital, 

I clearly understood the purpose for taking each of my medications. The responses to each 

statement are coded and transformed to give a total CTM-3 score ranging from 0 to 100 with higher 

scores reflecting a better quality of care transition. The relationship between the quality of care 

transitions and capability has not previously been examined. However, as with the concept of hope, 

it is plausible to expect that the quality of care transitions may also impact positively upon capability. 

During an episode of illness, patients may require care from different practitioners in multiple 

settings. This is particularly the case for older people as they often suffer from chronic illnesses. For 

example, in a given month, an older person may receive care from his or her general practitioner, a 

specialist clinician and nursing team during an inpatient admission, a different clinician and nursing 

team during a brief stay in a rehabilitation facility and finally, from a visiting nurse practitioner in the 

community. These situations may often lead to fragmented care where different components of the 

health and aged care sectors (e.g. different professionals and different institutions) work 

independently of one another, or worse, at cross purposes. It has been noted that when multiple 

providers operate independently with no single plan of care, older patients in particular may be 

adversely affected, experiencing so called “transfer trauma”. This fragmented care can result in 

conflicting recommendations regarding self-management of chronic disease, confusing medication  
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regimes with a high potential for error and duplication, inadequate follow-up care and support and 

inadequate patient and caregiver preparation to receive care at the next healthcare setting. The 

Australian National Transition Care Programme was established in 2005 with the aim of improving 

care transitions for older people at the end of an inpatient hospital episode. Transition care is 

characterized as goal-oriented, time limited, therapy focused, and necessary to complete the care 
recipient’s restorative process, optimize their functional capacity, and assist them and their families  

to make long term arrangements for their care in the community or in a residential care facility. 

Transition care can be provided for a period of up to 12 weeks, with a possibility to extend to 18 

weeks if an older person is assessed as needing an extra period of therapeutic care. An older 

person must be assessed by an Aged Care Assessment Team as someone who would be suitable 

for transition care. This includes consideration their ability to benefit from the services transition care 

offers (eg low intensity therapy including physiotherapy and occupational therapy) within the 

allowable time limits.  

 

Given that the ICECAP-O is a relatively new instrument it is important that further work is 

undertaken to trial the application of the instrument in different settings with populations of older 

people and to explore the relationship between the ICECAP-O and other instruments. This study 

aimed to determine the construct validity of the ICECAP-O in care transition and clinical 

rehabilitation programmes for older people in South Australia. The relationships between the 

ICECAP and other instruments including the EQ-5D, the Herth Hope Index, the Modified Rankin 

Scale, the CTM-3 care transitions measure and socio-demographic characteristics were examined. 

 

Methods 
Participants 

Eligible patients participating in in-patient medical rehabilitation, out-patient day rehabilitation and 

the Australian National Transition Care programme were invited to participate in the study. To be 

eligible for inclusion, patients needed to have sufficient cognitive ability, determined by a Mini 

Mental State Examination score of  ≥ 24 out of 30 [Folstein et al, 1975], and be able to 

communicate effectively enough to complete the questionnaire (as determined in consultation with 

their medical team including the speech pathologist).  The study sample was obtained sequentially  
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over a four month period for in-patient rehabilitation and a six month period for out-patient day 

rehabilitation and the Australian National Transition Care programme.  

 
Instruments 

Two versions of a questionnaire were designed for administration as a face to face interview 

containing three main sections. Section A included a series of attitudinal statements reflecting the 

individual’s attitudes towards and experiences of rehabilitation and care transitions, Section B 

comprised a discrete choice experiment, Section C comprised the ICECAP-O and EQ-5D plus 

either the Herth Hope Index (version 1: in-patient rehabilitation group) or the CTM-3 care transitions 

measure (version 2: out-patient day rehabilitation and transition care groups) and a series of socio-

demographic questions. In addition to the self report tools, version 1 of the questionnaire included 

the Modified Rankin Scale [Van Swieten et al, 1988]. This instrument was designed to be completed 

by a health care professional directly involved in the provision of the participant's care. Basic socio-

demographic information including age, gender, country of birth, living situation, diagnosis, income 

and level of education was also elicited. 

 

Procedure 

Ethics approval was sought and granted from the Flinders Clinical Research Ethics Committee, the 

Medical Advisory Committee from Griffiths Rehabilitation Hospital and Queen Elizabeth Hospital 

Ethics committees in South Australia. Patients who met the eligibility criteria were referred by key 

contact people at each hospital (triage staff or occupational therapists). All eligible patients were 

approached and provided with verbal and written information about the study. Informed consent to 

participate was gained prior to questionnaire completion.  

 

Data Analysis 

Data was analysed using SPSS version 17. The ICECAP-O and EQ5D were scored using the 

published UK general population algorithms pertaining to each instrument [Coast et al, 2008a, 

Dolan, 1997] and basic descriptive tests were used to provide a summary of respondent’s 

characteristics. Chi-squared tests were used to examine the association between categorical  
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variables and Spearman’s rho to examine the association between ordinal variables. A priori 

hypotheses were formed about the expected relationships between the ICECAP-O and the other 

measurement tools and socio-demographic data based upon previous assessments of validity for 

other measures and evidence of relationships from previously published studies (where available), 

and the views of the research team members where other evidence was not available. 

Health  

It was anticipated that there would be a strong relationship between health status and capability, 

supporting previously published studies presented by the developers of the ICECAP-O [Coast et al, 

2008b, Grewal et al, 2006]. Specifically, that there would be a strong relationship between capability  

as measured by the ICECAP-O and health related quality of life as measured by the EQ-5D. It was 

hypothesised that the attributes of physical health [mobility, self care, usual activities] would be 

particularly strongly associated with capability. Similarly it was predicted that capability would be 

inversely related to disability as measured by the Modified Rankin Scale implying that as the level of 

disability increased, overall capability would decrease. It was hypothesised that the ICECAP-O 

attributes of control, role and enjoyment were more likely to be associated with health related quality 

of life than the attributes of security and attachment since the former attributes are more closely 

associated with physical health and disability.  

 

Hope 

Given the previous evidence linking higher levels of hope to improvements in quality of life and the 

finding that rehabilitation patients with higher levels of hope have been found to perform better in 

terms of setting and achieving their rehabilitation goals, it was hypothesised that people with higher 

levels of hope as measured by the Herth Hope Index, would also tend to report higher levels of 

capability. However, it is also possible that at least a proportion of individuals with higher reported 

levels of hope may also classify themselves in poorer health-related quality of life states and with 

lower levels of capability, given that hope is likely related to coping in times of ill health.  

 

Quality of care transitions 

Previous studies have indicated that there may be a positive relationship between the quality of care 

transitions and health related quality of life [Coleman et al 2004; Crotty et al 2008]. Given the strong  
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relationship between health status and capability previously identified, it was therefore anticipated 

that there may also be a positive relationship between the quality of care transitions and capability 

with those individuals who scored more highly on the CTM-3 exhibiting higher levels of capability 

according to the ICECAP-O. 

 

Socio-demographic characteristics 

Coast et al [2008b] in their previous community based study found strong relationships between 

socio-demographic characteristics and capability, particularly in relation to age and general well-

being. However, it was predicted that age would not be found to be as strongly associated with 

capability in this clinical population since all of the study participants were fairly clinically 

homogeneous in terms of their significant levels of health impairment due to a recent experience of 

an acute episode of illness or disability. Given that older people may experience higher levels of 

social isolation, and it has been found previously that individuals who live alone are more likely to 

experience loneliness [Cattan et al, 2005; Iliffe et al 2007], it was predicted that there would be a 

significant association between the attachment, role and enjoyment attributes of the ICECAP-O and 

residential status with study participants living with others reporting higher levels for these attributes 

than those study participants who were living alone.  

 

Results 
A total of 196 individuals were approached for inclusion in the study of whom 181 (92%) agreed to 

participation. The characteristics of the study participants are presented in Table 1. A significant 

proportion, 41% (n=74), of the study participants had a diagnosis of stroke as their main reason for 

admission. The second most common reason for admission was bone fracture/joint replacement 

(16%, n=29). All of the remaining participants had a variety of diagnoses that could broadly be 

described as ‘de-conditioning’ or the effects of decreased physical activity following medical illness 

or non-surgical fracture. The majority of participants were females (60%, n=108) and the mean age 

of participants was 76 years (range 27-92) with the vast majority [88%, n=159] being 65 years or 

older. The mean EQ-5D score for the total sample was 0.526. Although the mean EQ-5D score for 

the group receiving transition care was lower than for the other two groups these differences were 

not found to be statistically significant (p=0.780). The mean EQ-5D scores for all three groups were 

substantially below the mean EQ-5D scores reported by Coast et al in their community based study  
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of older people ranging in age from 65 to 95 years (mean 0.76, SD 0.270) reflecting the significant 

levels of health impairment in this clinical population relative to community based samples. The 

distributions of responses to the ICECAP-O are presented in Table 2. It can be seen that while the 

vast majority of participants (88%, n=88) reported high levels of love and friendship (attachment), 

almost half of the participants (48%, n=48) expressed either ‘some’ or ‘a lot of’ concern about their 

future (security), 45% reported limitations in their independence (control) and 52% reported 

limitations in their ability to do things that made them feel valued (role).    

Health 

The distributions of responses to the EQ-5D are presented in Table 3. The majority of participants 

reported at least some problems in one or more dimensions. In general, participants reported more 

problems with the physical dimensions of the EQ-5D (mobility, self care and usual activities) which 

is consistent with what was expected for this clinical population. Table 4 illustrates that increases in 

mean EQ-5D scores were evident with increases in capability levels particularly pertaining to 

participants’ ability to do valued activities (role), and improved levels of enjoyment and control. 

Similarly there were trends towards increasing mean EQ-5D scores as the levels of security and 

attachment increase. There is also a clear pattern of association between disability as classified by 

the Modified Rankin Scale and levels of enjoyment and control with increases in disability being 

associated with lower levels of enjoyment and control on average. Contrary to prior expectations, no 

clear relationship was found between the role attribute and the level of disability. However this 

finding may be a reflection of the relatively small number of individuals (n=6) reporting themselves 

at the lowest level of the role attribute.  Table 5 illustrates that the ICECAP-O was found to be 

inversely correlated with the Modified Rankin Scale (Spearman’s r = -0.286; P < 0.01) indicating that 

as the level of disability increased, capability decreased. The ICECAP was also found to be 

positively correlated with the EQ5D (Spearman’s r = 0.418; P<0.01) indicating that as the level of 

self-reported health status increased, capability increased.  

   

The relationships between health, disability and each of the five capability attributes comprising the 

ICECAP-O (Table 6) indicates that as anticipated the individual capability attributes were found to 

be strongly related to total scores on the EQ5D, (with the notable exception of the role attribute of 

the ICECAP-O which was found to be unrelated (p=0.898)), further demonstrating that overall 

health status does impact upon capability. Overall, the individual responses to the EQ-5D dimension 

relating to usual activities exhibited the strongest association with responses to the individual  



 

Page 12 of 26 

 

 

 

 

capability attributes, demonstrating statistically significant relationships with all five capability 

attributes. Disability as measured by the Modified Rankin Scale exhibited a strong association with 

the control attribute of the ICECAP-O and a weak association with the security attribute. However 

no significant associations were found between the Modified Rankin Scale scores and levels of 

attachment, role and enjoyment. The mean score for the EQ-5D was found to be 0.526 for the total 

sample and 0.538 for the sample aged 65 years or over (n=156). These mean scores are well 

below previously reported norm values from the general population in the UK of 0.78 for adults in 

the 65-74 years age group and 0.73 in the 75 + years age group [Kind et al, 1999]. The mean 

ICECAP-O score for this population was 0.779 for the total sample and 0.787 for those aged 65 

years or over (n=151). This is lower than reported by Coast et al [2008a] who found a mean 

ICECAP score of 0.814 in a community based general population sample of older people. However 

the difference in mean values between this clinical population and the community based population 

is not as pronounced for the ICECAP as for the EQ-5D.   

 

Hope 

Table 4 illustrates that there was a clear pattern of increased mean Herth Hope Index scores with 

higher levels of the ICECAP-O indicating that, in general, individuals with higher levels of hope as 

measured by the Herth Hope Index, also reported higher levels of capability. However, it is 

important to note that the range of responses to the Herth Hope Index was relatively small (IQR 

34.5-37) indicating relatively small levels of differentiation in levels of hope across this population. 

The ICECAP-O scores were found to be positively correlated with the Herth Hope Index (Table 5: 

Spearman’s r =0.402; P<0.01) although only weak associations were found between two of the five 

attributes of the ICECAP-O and the Herth Hope Index (Table 6). 

 

Quality of care transitions 

In general, those participants categorising themselves in levels 3 and 4 for each capability attribute 

also tended to report lower quality of care transitions with lower mean CTM-3 scores (Table 4). As 

expected there was a positive correlation between the quality of care transitions as measured by the 

CTM-3 instrument and ICECAP-O scores (Table 5: Spearman’s r = 0.259; P=0.049). Weak 

associations were found between the role attribute of the ICECAP-O and the CTM-3 dimensions 

relating to the management of health and the purpose of medications (Table 6) 
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Socio-demographic characteristics  

As expected Table 6 illustrates that there were no significant relationships between age and each of 

the five capability attributes in this clinical population. There was also a weak association between 

the role attribute of the ICECAP-O and residential status but contrary to prior expectations, neither 

attachment or enjoyment were found to have a statistically significant association with residential 
status. None of the remaining socio-demographic characteristics exhibited statistically significant 

associations with the individual attributes of the ICECAP-O instrument. 

 

Discussion  
The findings from this study demonstrate the strong empirical relationship between the concepts of 

health, hope and capability as measured by the EQ-5D, MRS, HHI and ICECAP-O and provide 

support for the construct validity of the ICECAP-O in a clinical rehabilitation setting. Although, as 

expected, participants reported lower levels of health related quality of life and capability than 

previously reported studies undertaken in the general population, the relationships between the 

ICECAP-O and other instruments were mostly as anticipated. The results indicate that health 

related quality of life, disability and hope were all strongly and positively associated with capability. 

The quality of care transition was also positively associated with capability with those individuals 

reporting higher quality of care transitions reporting higher levels of capability on average. Previous 

studies have highlighted that older adults moving between different healthcare settings are 

particularly vulnerable to receiving fragmented care and have indicated that there is a potentially 

strong relationship between quality of life and a reduction in fragmented care [Coleman, 2003; 

Sherman 2006]. The findings from this study provide support for this proposition.    

 

This is the first study, to our knowledge, which has examined the construct validity of the ICECAP-O 

in a clinical setting. There are some similarities between our findings and the findings of Coast et al. 

[2008b] who examined the construct validity of the ICECAP-O in a general population community 

based sample in the UK. Coast et al. also found strong correlations between capability, disability 

and health status. There are however some important differences in findings. The UK general 

population study found a strong relationship between age and capability which was not found in this 

study. This is most likely due to the differences in the study samples. The participants in this study 

were generally in a poor health state, all recovering from an episode of acute illness. Their clinically 

homogenous nature may therefore have weakened the potential influence of socio-demographic  
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characteristics on capability in contrast to what may be expected in a relatively healthy community 

based general population sample. 

 

There are several limitations to this study. Firstly, the sample size was relatively small. However, 

our total consent rate for participation of 92% was very high and therefore suggests good 

representation of older people from the South Australian clinical rehabilitation population. The 

second limitation is the inclusion of a minority of study participants [n=22] under 65 years of age 

given that the ICECAP-O was initially developed for use with older adults. At the time of the 

administration of this study, only the ICECAP-O instrument was publicly available. However, the  

instrument developers have since produced a capability index for all adults aged 18+ [the ICECAP-

A] which may be more appropriate to use in further studies where younger people are also included. 

In addition, Australian general population specific scoring algorithms are currently being developed 

for both the EQ-5D [Cronin et al, 2009] and ICECAP-O [Flynn et al, 2010] instruments and future 

studies applying these instruments in an Australian context should attempt to apply these new 

country specific scoring algorithms once these become publicly available. 

 

It is also important to highlight that whilst self report measures of health related quality of life are 

commonly used in clinical and economic evaluation, there may potentially be compromised validity 

of these measures in a proportion of this population of older people. Several studies have found that 

older patients with cognitive impairment may have difficulty understanding the concept of quality of 

life, and may lack insight into their functional ability [Novella et al., 2006, Hulme et al, 2004, Bryan et 

al, 2005]. In this study, a total of 19 participants were defined by the occupational therapist [applying 

the Modified Rankin Scale] as grade 4 – having a moderately severe disability [defined as being 

unable to walk and attend to own bodily needs without assistance] on the scale of 1 to 5 where 

1=no symptoms at all and 5=severe disability. Despite this, one participant [n=1] within this group 

reported that they had no problems with self care, and, three participants [n=3] reported that they 

were able to be independent in many things. Further research is required to investigate the 

relationship between patient’s own self report of health status and capability and the assessment of 

proxy assessors including family carers and/or health care professionals involved in the delivery of 

care.   

 

Finally, this study was essentially opportunistic, the instruments being presented as part of a wider 

study to assess patient preferences for alternative rehabilitation programs. Therefore this study was  
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designed to elicit responses at one time point only.  Further studies should be conducted in a 

clinical setting to apply the ICECAP-O with older people at more than one point in time in order to 

determine its sensitivity to change over time and to assess the test re-test reliability of the 

instrument.  

 
Conclusion  
In summary, the ICECAP-O shows promise in providing a new and rigorous approach to capturing 

the value of different interventions across health, social and aged care sectors. By focusing upon 

quality of life more broadly, the ICECAP-O offers new insights into the benefits of interventions 

which may be more appropriate than traditional measures of health for the economic evaluation of 

new innovations in aged care service delivery. The ICECAP-O instrument may be more widely 

applicable than traditional health focussed instruments in facilitating decision making regarding the 

allocation of scarce resources across health, social and aged care sectors. Whilst the findings from 

this study provide some support for the construct validity of the ICECAP-O in this particular patient 

population, further research is required to explore the construct validity of the ICECAP-O in other 

settings and with older people exhibiting different clinical characteristics.  
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Table 1: Characteristics of participants 

Characteristic 
Inpatient 
Rehab 
(n=100) 

Outpatient 
Rehab 
(n=55) 

Transition 
Care 

(n=26) 

 
Total 

(n=181) 

Number of females (%) 68 (68.0) 25 (45.5) 15 (57.6) 108 (59.7) 

Mean age (IQ range) 74.9 (67-85) 75.0 (69-80 ) 81.3 (78-86) 75.8 (69-84) 

 
Residential status: 

Living alone (%) 59 (59.0) 15 (27.3) 15 (27.3) 93 (51.4) 
Living with spouse (%) 29 (29.0) 36 (65.5) 5 (19.2) 70 (38.7) 
Living with others (%) 12 (12.0) 3 (5.5) 1 (3.8) 16 (8.9) 

Living in a nursing home 
(%) 0 1 (1.8) 1 (3.8) 2 (1.1) 

 
Country of birth: 

Australia (%) 79 (79.0) 41 (74.5) 22 (84.6) 142 (78.5) 
Other (%) 21 (21.0) 14 (25.5) 4 (15.4) 39 (21.5) 

Mean EQ-5D score (SD) 0.529 (0.323) 0.538 (0.254) 0.490 (0.282) 0.526 (0.297) 
Mean ICECAP-O score 
(SD) 0.759 (0.150) 0.815 (0.151) 0.783 (0.170) 0.779 (0.154) 

 
Reason for admission: 

Stroke 50 (50.0) 23 (41.8) 1 (3.8) 74 (40.9) 
Functional decline 6 (6.0) 6 (10.9) 2 (7.7) 14 (7.7) 

Fracture/joint 
replacement 4 (4.0) 9 (16.4) 16 (61.5) 29 (16.0) 

Poor mobility 14 (14.0) 2 (3.6) 4 (15.4) 20 (11.0) 
Other 26 (26.0) 15 (27.3) 3 (11.5) 44 (24.3) 
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Table 2: Distribution of responses to the ICECAP-O (n=181) 

 Inpatient 
Rehab 
(n=100) 

Outpatient 
Rehab 
(n=55) 

Transition 
Care 

(n=26) 

Total 
 

(n=181) 
 
Attachment     

I can have all of the love and friendship that I want 58 (58%) 35 (64%) 10 (39%) 103 (57%) 

I can have some of the love and friendship that I want 30 (30%) 13 (24%) 12 (46%) 55 (30%) 

I can have a little of the love and friendship that I want 9 (9%) 5 (9%) 4 (15%) 18 (10%) 

I cannot have any of the love and friendship that I want 0 1 (2%) 0 1 (1%) 

Missing 3 (3%) 1 (2%) 0 4 (2%) 

Security     

I can think about the future without any concern 20 (20%) 17 (31%) 13 (50%) 50 (28%) 

I can think about the future with only a little concern 31 (31%) 22 (40%) 7 (27%) 60 (33%) 

I can only think about the future with some concern 28 (28%) 9 (16%) 6 (23%) 43 (24%) 

I can only think about the future with a lot of concern 20 (20%) 6 (11%) 0 26 (14%) 

Missing 1 (1%) 1 (2%) 0 2 (1%) 

Role     

I am able to do all of the things that make me feel 
valued 14 (14%) 13 (24%) 6 (23%) 

33 (18%) 

I am able to do many of the things that make me feel 
valued 32 (32%) 22 (40%) 7 (27%) 61 (34%) 

I am able to do a few of the things that make me feel 
valued 46 (46%) 15 (27%) 8 (31%) 69 (38%) 

I am unable to do any of the things that make me feel 
valued 6 (6%) 5 (9%) 4 (15%) 

15 (8%) 

Missing 
 2 (2%)  1 (4%) 

3 (2%) 

Enjoyment     

I can have all of the enjoyment and pleasure that I 
want 24 (24% 18 (33%) 6 (23%) 

48 (27%) 

I can have a lot of the enjoyment and pleasure that I 
want 36 (36%) 22 (40%) 9 (35%) 

67 (37%) 

I can have a little of the enjoyment and pleasure that I 
want  33 (33%0 12 (22%) 8 (31%) 

53 (29%) 

I cannot have any of the enjoyment and pleasure that I 
want 6 (6%) 1 (2%) 3 (12%) 

10 (6%) 

Missing 1 (1%) 2 (4%) 0 3 (2%) 
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Control 

I am able to be completely independent 9 (9%) 13 (24%) 2 (8%) 24 (13%) 

I am able to be independent in many things 45 (45%) 26 (47%) 13 (50%) 84 (46%) 

I am able to be independent in a  few things 36 (36%) 14 (26%) 8 (31%) 58 (32%) 

I am unable to be at all independent 9 (9%) 2 (4%) 3 (12%) 14 (8%) 

Missing 1 (1%) 0 0 1 (0.6%) 
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Table 3: Distribution of responses to the EQ-5D (n=181) 

 
 

Inpatient 
Rehab 
(n=100) 

Outpatient 
Rehab 
(n=55) 

Transition 
Care 

(n=26) 

Total 
 

(n=181) 

 
Mobility   

  

I have no problems in walking about 14 (14%) 14 (26%) 4 (15%) 32 (18%) 

I have some problems in walking about 83 (83%) 41 (75%) 21 (81%) 145 (80%) 

I am confined to bed 3 (3%) 0 1 (4%) 4 (2%) 

 

Self Care 
   

 

I have no problems with self care 39 (39%) 36 (66%) 7 (27%) 82 (45%) 

I have some problems with self care 59 (59%) 16 (29%) 19 (73%) 94 (52%) 

I have many problems with self care 2 (2%) 3 (6%) 0 5 (3%) 

Usual activities    
 

I have no problems with performing my usual activities 12 (12%) 9 (16%) 5 (19%) 26 (14%) 

I have some problems with performing my usual 
activities 70 (70%) 35 (64%) 10 (39%) 115 (64%) 

I am unable to perform my usual activities 18 (18%) 11 (20%) 11 (42%) 40 (22%) 

 

Pain/Discomfort 
   

 

I have no pain or discomfort 46 (46%) 16 (29%) 13 (50%) 75 (41%) 

I have moderate pain or discomfort 43 (43%) 34 (62%) 10 (39%) 87 (48%) 

I have extreme pain or discomfort 11 (11%) 5 (9%) 3 (12%) 19 (10%) 

 

Anxiety/Depression 
   

 

I am not anxious or depressed 49 (49%) 30 (55%) 19 (73%) 98 (54%) 

I am moderately anxious or depressed 43 (43%) 19 (35%) 7 (27%) 69 (38%) 

I am extremely anxious or depressed 8 (8%) 4 (7%) 0 12 (7%) 
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Table 4: Distribution of mean EQ-5D, Herth Hope Index, Modified Rankin Scale and 
CTM-3 values across levels of capabilities  

Attribute 
Mean 
EQ-5D 
(n=181) 

Mean HHI 
(n=100) 

Mean 
MRS 
(n=100) 

Mean 
CTM-3 
(n=81) 

 

Attachment      

I can have all of the love and friendship that I want 0.53 36.25 3.09 72.10  

I can have a lot of the love and friendship that I want 0.54 36.00 2.90 75.11  

I can have a little of the love and friendship that I want 0.43 35.13 3.22 59.88  

I cannot have any of the love and friendship that I want 0.09 N/A N/A 66.67  

Security      

I can think about the future without any concern 0.56 37.95 2.95 67.41  

I can think about the future with only a little concern 0.58 36.97 3.00 76.67  

I can only think about the future with some concern 0.51 34.96 3.00 74.07  

I can only think about the future with a lot of concern 0.37 34.28 3.25 66.67  

Role      

I am able to do all of the things that make me feel valued 0.63 37.64 2.79 75.73  

I am able to do many of the things that make me feel valued 0.58 36.67 3.00 76.44  

I am able to do a few of the things that make me feel valued 0.47 35.48 3.20 65.70  

I am unable to do any of the things that make me feel valued 0.35 34.00 2.83 63.58  

Enjoyment      

I can have all of the enjoyment and pleasure that I want 0.64 36.68 2.88 75.00  

I can have a lot of the enjoyment and pleasure that I want 0.55 37.00 2.97 72.40  

I can have a little of the enjoyment and pleasure that I want 0.44 35.52 3.15 68.06  

I cannot have any of the enjoyment and pleasure that I want 0.34 32.33 3.50 63.89  

Control      

I am able to be completely independent 0.66 37.22 2.44 75.56  

I am able to be independent in many things 0.60 36.64 2.91 73.50  

I am able to be independent in a few things 0.46 35.45 3.22 67.42  

I am unable to be at all independent 0.16 33.86 3.56 62.22  
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Table 5: Relationship between the ICECAP-O and other measurement tools 
calculated using Spearman’s rho  

  

ICECAP-O 

 

EQ-5D  

 

0.418** 

Herth Hope Index  0.402** 

Modified Rankin Scale -0.286** 

CTM-3 0.259* 

 
** correlation is significant at the 0.01 level  
*   correlation is significant at the 0.05 level  
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Table 6: Tests of association (P values) between capabilities as measured  

by the ICECAP-O and other characteristics using chi-squared tests (n=181) 

 
 Attachmen

t 
Security Role Enjoyment Control 

Age (n=177) 0.98 0.90 0.38 0.83 0.56 
Gender (n=178) 0.40 0.65 0.59 0.22 0.36 
Residential status (n=178) 0.33 0.48 0.022* 0.20 0.75 
Country of birth (n=178) 0.12 0.18 0.15 0.67 0.96 
Reason for admission (n=178) 0.32 0.94 0.49 0.53 0.17 
EQ-5D: mobility (n=178) 0.61 0.13 0.89 0.002** <0.001** 
EQ-5D: self care (n=180 0.29 0.73 0.010* 0.032* <0.001** 
EQ-5D: usual activities (n=180) 0.075* 0.073* <0.001** 0.005** <0.001* 
EQ-5D: pain/discomfort (n=180) 0.051* 0.006** 0.757 0.220 0.064* 
EQ-5D: anxiety/depression (n=180) 0.229 0.010* 0.048* 0.034* 0.083* 
EQ-5D: overall value (n=176) <0.001** 0.009** 0.898 <0.001** 0.006** 
CTM3: hospital staff  (n=81) 0.918 0.572 0.635 0.961 0.645 
CTM3: managing health (n=81) 0.160 0.859 0.069* 0.302 0.590 
CTM3: purpose of medications 
(n=81) 

0.772 0.455 0.074* 0.348 0.265 

CTM3: overall score (n=81) 0.967 0.956 0.351 0.874 0.281 
Herth Hope Index (n=92) 0.541 0.031* 0.151 0.096* 0.381 
Modified Rankin Scale (n=99) 0.263 0.096* 0.192 0.278 <0.001** 

 
 ** Strong association, significant at the 1% level or higher. 
 * Weak association, significant at between the 1% and 10% level.  
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Appendix 1: Herth Hope Index 

Listed below are a number of statements. Read each statement and place an [X] in the box that 

describes how much you agree with that statement right now. 

 

  
Strongly 
Disagree 

Disagree Agree 

 
Strongly 

Agree 

1. I have a positive outlook toward life. 

 
    

2. I have short and/or long range goals. 

 
    

3. I feel all alone. 

 
    

4. I can see possibilities in the midst of 

difficulties. 

 

    

5. I have a faith that gives me comfort. 

 
    

6. I feel scared about my future. 

 
    

7. I can recall happy/joyful times. 

 
    

8. I have deep inner strength. 

 
    

9. I am able to give and receive 

caring/love. 

 

    

10. I have a sense of direction. 

 
    

11. I believe that each day has potential. 

 
    

12. I feel my life has value and worth. 

 
    

 

© 1989 Kaye Herth 
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Appendix 2:  

Modified Rankin Scale 

0 No symptoms at all 
1 No significant disability despite symptoms; able to carry out all usual duties and 

activities 
2 Slight disability; unable to carry out all previous activities, but able to look after 

own affairs without assistance 
3 Moderate disability; requiring some help, but able to walk without assistance 

 
4 Moderately severe disability; unable to walk without assistance and unable to 

attend to own bodily needs without assistance 
5 Severe disability; bedridden, incontinent and requiring constant nursing care and 

attention 
 

 

Care Transitions Measure CTM-3 

  
Strongly 
Disagree 

 
Disagree 

 
Agree 

 
Strongly 

Agree 

 
Don’t 

know/NA 
 

1. The hospital staff took my 
preferences and those of my family 
or caregiver into account in 
deciding what my healthcare needs 
would be when I left the hospital  
 

     

 
2. When I left the hospital, I had a 
good understanding of the things I 
was responsible for in managing 
my health 
 

     

 
3. When I left the hospital, I clearly 
understood the purpose for taking 
each of my medications 
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