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Abstract 
 

Local strategic partnerships desire common denominator measures of quality of life to make comparisons across 

population subgroups. Existing preference-based measures focus on health rather than general quality of life. The 

Investigating Choice Experiments for the Preferences of Older People (ICEPOP) programme developed a capability-

based measure of general quality of life, the ICEpop CAPability (ICECAP-O) instrument, which was administered as part 

of a survey of 4304 citizens of Bristol. Quality of life values were compared across population subgroups using 

regression models.  

 

Quality of life values were associated with differences in responses to a variety of questions about respondents’ 

socioeconomic status, locality, contact with others, participation, health and social support. Distribution of ICECAP-O 

values by ward showed ability to identify areas of deprivation. ICECAP-O provides policy-makers with robust 

quantitative evidence of differences in quality of life. Its use, in place of a number of questions about the locality, 

offers opportunities to shorten surveys substantially, making them more efficient and acceptable to respondents 

whilst not sacrificing important information. 
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Introduction 
Health economists have been developing preference-based multi-attribute health and health-related 

quality of life instruments for over 20 years and the most well-known is the EuroQol EQ-5D (1, 2). For EQ-

5D a respondent (usually a patient) measures his/her (health-related) quality of life by indicating which of 

three levels best characterises his/her life for each of the five attributes. However, the value of the health 

state is typically summarised by a numerical index value (‘tariff’) which reflects the population’s 

preferences for that state, relative to full health and death. In particular, the tariff represents the average 

trade-off the population is willing to make between quality and quantity of life and is anchored at one 

(representing full health) and zero (representing death). This use of the general population’s values is 

usually justified on the grounds that in a world of limited resources citizens (as voters) ultimately decide on 

public spending priorities and their preferences are the only valid ‘common denominator’ (1) – for instance, 

in publicly funded health systems, decisions as to the relative value of treatments that primarily improve 

quality of life (such as those for arthritis) versus that of treatments that prolong life (such as some for 

cancer) should reflect general population preferences. 

  

Common denominator health measures such as the EQ-5D are already used to evaluate the cost-

effectiveness of new health interventions at a national level in the United Kingdom and elsewhere, and 

British local authorities may soon be required to include EQ-5D in future surveys (3, 4). However, the EQ-5D 

is an inappropriate measure of quality of life in older people for three reasons. First, by focusing on health it 

may reinforce a negative model of ageing, one which is characterised by increased dependency and illness. 

Second, governments in countries such as the UK are attempting to re-integrate health and social care 

services, recognising that integrated support is often required for (and desired by) this population group 

(4). A focus on health (only) may lead to the provision of services that do not provide support for those 

aspects of quality of life that older people most value. Third, the set of UK tariffs used to value EQ-5D states 

has been heavily criticised, even by the first author of the original valuation exercise (5). In short, the design 

of the UK valuation exercise conducted in the early 1990s means that the estimated preferences of the 

‘average member of the British population’ may be a highly misleading indicator of the value attached to a 

given state.  

 

For these reasons, a new preference-based multi-attribute measure of general quality of life has been 

developed that is specifically for use among older people (6). The Investigating Choice Experiments for the 

Preferences of Older People (ICEPOP) team developed the ICEpop CAPability (ICECAP-O) instrument based 

on Sen’s theory of capabilities. ICECAP-O is not the only instrument to have drawn on the capabilities 
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theory: the CASP-19 measure did so, but used quantitative techniques including factor analyses to inform 

the choice of items included (7). ICECAP-O, on the other hand, used in-depth qualitative interviews with 

older people to generate its conceptual attributes, and five emerged from this work: attachment (love, 

friendship, affection and companionship); role (having a purpose or ‘doing something’ that makes a person 

feel valued); enjoyment (pleasure and joy, and a sense of satisfaction); security (feeling safe and secure, not 

having to worry); and control (being independent and able to make one's own decisions). Factors such as 

health and wealth did not emerge as conceptual attributes. This was because the value of these derived 

from the (cap)ability they gave older people to achieve desired functionings such as meaningful 

relationships, independence and doing things that made them feel valued. Furthermore, as discussed in 

previous work (6), these five empirically derived attributes correspond quite closely with the four domains 

that emerged from the research to develop CASP-19, which took a theoretical perspective (8).  

 

For each ICECAP-O attribute a respondent is required to tick the box (out of four choices) corresponding to 

the level that most closely represents his/her life at that point in time. In 2006 a valuation exercise was 

conducted to estimate tariffs reflecting older people’s relative preferences for levels of the attributes (9, 

10). The valuation exercise used a choice experiment, a methodology developed by mathematical 

psychologists that has been used across a variety of disciplines including medicine, health, transport, and 

environmental economics (11). The type of choice experiment used was a best-worst scaling study (12, 13) 

and was conducted among 315 British older people to value 32 of the 1024 states. Since the study was 

interviewer-administered, resources precluded administering more than 32 states, but provided there are 

no statistical interactions between the attribute levels then the statistical design ensured that all 4x5=20 

ICECAP-O attribute levels were estimated independently of one another. The aim was to produce a set of 

index values (tariffs on a zero to one scale) associated with each of the 45=1024 possible ICECAP-O states 

that could result from a respondent’s answers. These ‘off the shelf’ values could be used by policymakers to 

value impairments in general quality of life and are of specific relevance to the British population of older 

people. Thus, a tariff value indicates ‘how good/bad the average British citizen aged 65+ considers a given 

state to be’ and by virtue of being on a zero to one scale can be characterised as percentages, relative to 

the top state (being able to have ‘all’ the amount that the respondent wants of each attribute). The 

resulting set of population preferences (9) indicated that deteriorations in certain attributes were valued 

far more than others: moving down from the top (fourth) level to level three reduces quality of life by 

around 8% for the security attribute but by only 0-2% for any of the other four attributes. On the other 

hand, when considering entire attributes, attachment (asking about love and friendship) and control (asking 

about independence) provided the largest contributions to overall quality of life (approximately 26.5% and 

26% in each case).  
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ICECAP-O is being administered in a number of studies. Therefore it is important to demonstrate its validity 

and sensitivity. Since quality of life is inherently subjective, there is no appropriate gold standard against 

which ICECAP-O can be compared to test criterion validity. However, asking other questions alongside 

ICECAP-O enables assessment of construct validity. An investigation of this kind using answers from the 

valuation exercise is reported elsewhere (10). It should be noted that qualitative methods were used to 

elicit the five conceptual attributes and, if taking a psychometric perspective, these domains are also the 

items. Therefore factor analyses and other such quantitative tests of construct validity are not meaningful. 

However, the use of the preference-based numerical tariffs allows differences in overall quality of life to be 

valued as well as measured. As a result, statistical analysis of differences in overall quality of life between 

population subgroups can be conducted, enabling better identification of unmet need among older people. 

This is important in a British local government context for a number of reasons. First, some interventions 

have been applied only in deprived areas (Neighbourhood Renewal Areas) of Bristol and one measure of 

their success is the extent to which they have improved the lives of older people. Second, it has the 

potential to identify subgroups of older people whose quality of life is particularly poor, thus helping in local 

priority-setting. Third, it provides additional information as to the sensitivity of the measure. 

 

This study had two aims. First, to assess the overall validity of the tariffs by comparing mean ICECAP-O 

scores across categories of key sociodemographic and other variables. Second, to explain differences in 

overall quality of life in Bristol through the use of multivariable regression procedures applied to 

sociodemographic and other factors. Such work contributes to a growing field of subjective well-being 

(SWB) research that aims to identify and quantify those factors that contribute to overall quality of life 

scores (14). 

Methods 
The Bristol “Quality of Life in your Neighbourhood” survey was conducted by post during late 2006 (with 

one reminder). A random sample of 21,500 people aged 17 and upwards was selected, after stratifying by 

lower super output area (LSOA), a relatively new level of aggregation typically containing approximately 

1000-1500 people. All but one of the City of Bristol’s 252 LSOAs were sampled. The questionnaire asked 57 

questions in total, which were grouped into sections covering: access to services in the local area, safety of 

the local area, social contact, sense of community cohesion, the local environment, facilities of the local 

area, participation and lifestyle, health, mode of transport used, views on local parks, sociodemographics 

and overall quality of life. A number of the questions had several parts to them, including ICECAP-O, which 

was the final item on the questionnaire. The purpose of some sections, such as mode of transport and 
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views on local parks, was to inform local strategic partnership policy and these are not considered further 

here. Furthermore, such questions do not directly ask about factors found to influence, or be associated 

with, quality of life in previous work (15). For the present analyses, the remaining questions were therefore 

grouped into the following six broad sections:  

• Socio-demographic variables: age; sex; neighbourhood renewal areas (NRAs) – LSOAs identified as 

exhibiting high levels of deprivation that have been in receipt of additional government funding to improve 

services in areas such as health, housing and education; ethnic group (if numbers were sufficient, otherwise 

recoded into white versus black/minority ethnic – BME – group); religion (grouped into major religions such 

as Christianity, Islam, other etc); unpaid carer; in receipt of means-tested benefits; dental care 

(NHS/private/none); possess a qualification of any type. 

• Nature of the locality and environment variables: respondent satisfaction with the locality (yes/no); 

access to shops, Post Office, GP and hospital (each one recoded from five levels to three); crime victim 

(yes/no); level of agreement (from three) with the statement “fear of crime affects my life”; perceived 

safety outdoors and indoors, during the day and night (each of the four recoded from five levels to three); 

frequency of park visits (recoded to at least once per week versus less than once per week due to small 

numbers for some frequencies). 

• Contact variables: household size (one or 2+); frequency of talking to close family and friends, 

extended family, friendly strangers (each of the three recoded from five levels to three); frequency of 

meeting each of these three groups. 

• Participation variables: do more than 2 hours of voluntary work per week (yes/no); creative 

activities (from a list, recoded as does any or none); frequency of attending cultural/leisure events (recoded 

as three or more versus fewer); exercise at least once per week; being housebound for any reason (not just 

due to health). 

• Health variables: general self-reported health (three categories); disabled (yes/no); suffer from 

limiting long-term illness (yes/no); respondent smokes (yes/no); sleep quality (four categories); fallen 

accidentally in past year (yes/no); clinically obese (calculated from height and weight). 

• Community cohesion variables: a set of statements to which respondents were asked to state 

agreement with one of five categories, which were recoded into three (agree, neither agree nor disagree, 

disagree). The statements concerned the respondent’s ability to influence decision-making; whether people 

get on well together; whether people are respected; whether people take responsibility for their children; 

whether the respondent trusts most people locally and whether (s)he feels (s)he belongs to his/her 

neighbourhood. 
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These sections are broadly comparable to those used in previous work to explore the validity of the ICECAP-

O instrument alongside the valuation survey (10). Data were double entered from returned questionnaires 

and analysed using Stata version 10MP. Respondents with incomplete data to any of the five ICECAP-O 

questions were omitted, as were any with missing age, and any who ticked more than one box for key 

demographic variables such as sex, religion, black/minority ethnic group or disablement. All analyses 

reported here pertain only to those respondents aged 65 and older. 

 

AIM 1: Overall quality of life tariffs by population subgroup 

A major strength of ICECAP-O is its set of population preference tariffs that can be applied to a 

respondent’s set of answers. These provide policymakers with a set of ‘off-the-shelf’ scores which answer 

the question “How good/bad, on a zero to one scale, does the average British person aged 65+ consider life 

in a given ICECAP-O quality of life state to be?” ICECAP-O tariffs were calculated for respondents aged 65 or 

over who answered all five capability questions. This was achieved by substituting the five relevant index 

values based on the respondent’s answers and summing across attributes. The tariffs have the property 

that they lie on a zero to one scale, with zero representing no capability on any attribute and one 

representing full capability for all five questions (9).  

 

Since the sample was stratified with sampling weights, simple ANOVA or ordinary least squares regression 

was inappropriate. However, many strata contained only one respondent, once those aged under 65 were 

deleted. Therefore means across categories of key variables were calculated, adjusting only for sampling 

weights and clustering using Stata’s svy: prefix. Recoding of answers was performed where frequencies 

were small. Descriptive statistics such as means, standard deviations and 95% confidence intervals) were 

calculated. 

 

Tariffs were expected to be higher among those answering that they: 

• Are not in receipt of means-tested benefits 

• Are not unpaid carers 

• Have a faith 

• Are in better health 

• Are aged 65-74 rather than 75+ 

It was also anticipated that larger proportions of widows than widowers might cause mean quality of life 

among women to be lower than that for men.  
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The strongest relationships were anticipated for variables displaying robust associations with life 

satisfaction in the SWB literature: general health, living alone, doing moderate exercise, having a faith, 

being able to trust local people, feeling able to influence decision-making and feeling the local area to be 

safe (14). The effects of income have been difficult to predict in previous studies but those in receipt of 

means-tested benefits were expected to experience lower quality of life. The effects of ethnicity were also 

difficult to predict: previous work has shown that older respondents show smaller differences in life 

satisfaction between ethnic groups (14). Dolan et al also found the effects of having qualifications and 

undertaking volunteer work on life satisfaction to be unclear. 

 

Mean ward-level tariffs were plotted against two aggregate measures of deprivation: the all-age index of 

multiple-deprivation (IMD) and the income deprivation among older people index (IDAOPI)1

 

. It was 

anticipated that mean overall quality of life scores and multiple deprivation scores would show a weak 

negative association. Such an association was anticipated to be stronger for control and enjoyment, 

reflecting impairments in health and in opportunities, and weaker (if present at all) for attachment and 

security. 

AIM 2: Explaining differences in quality of life among older people in Bristol 

Policymakers wish to know to what extent differences in quality of life at ward level still exist, after 

adjusting for all other factors. Researchers generally are interested in to what extent factors such as health, 

social isolation and crime affect quality of life among older people. Identifying those factors that are most 

strongly associated with differences in ICECAP-O values assists government and other bodies in prioritising 

policies to help older people and eliminate or reduce inequities. Therefore a series of multivariable linear 

regression models were estimated, modelling ward as a fixed effect. This enabled inference to be drawn 

about quality of life in Bristol. As before, by excluding respondents aged under 65 many strata contained 

only one respondent, making standard errors impossible to calculate. Therefore all regressions were 

conducted with sampling weights only. This tends to increase estimated standard errors in the presence of 

stratum-specific effects.  

 

                                                           
1 Obtained from 
http://webarchive.nationalarchives.gov.uk/+/http://www.communities.gov.uk/communities/neighbourhoodrenewal/
deprivation/deprivation07/ and http://www.swpho.nhs.uk/resource/view.aspx?RID=35709  

http://webarchive.nationalarchives.gov.uk/+/http:/www.communities.gov.uk/communities/neighbourhoodrenewal/deprivation/deprivation07/�
http://webarchive.nationalarchives.gov.uk/+/http:/www.communities.gov.uk/communities/neighbourhoodrenewal/deprivation/deprivation07/�
http://www.swpho.nhs.uk/resource/view.aspx?RID=35709�
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Model selection in the multivariable framework was anticipated to be problematic: univariable analyses 

produced small p-values relating to differences in ICECAP-O values for a large proportion of variables of 

interest. At least some of these relationships were likely to be due to chance. Furthermore, since ICECAP-O 

is a measure of general quality of life, there is great potential for univariable analyses to be subject to 

confounding problems. For instance, analysis of the valuation data found enjoyment to be strongly 

associated with participation in organised activities: those with a low level of enjoyment were relatively 

unable to participate in organised activities. However, this association might (at least partially) reflect 

different levels of health rather than different availability of organised activities in respondents’ locality. In 

testing potential variables as confounders, the researcher should appeal to theory or prior empirical 

evidence. However, this is the first multivariable analysis of data from a preference-based multi-attribute 

index of capability scores and there is no established theory relating capability to different factors to draw 

upon. Empirical evidence from multi-attribute preference-based utility instruments comes only from 

regression analyses for health-related quality of life instruments such as the EQ-5D (16). On the other hand, 

inference from multivariable regression models comes principally from studies of self-reported happiness 

and life satisfaction scores (14), not population-level preference-based capability instruments. Whilst one 

would hope that the strongest predictors of SWB are also important in explaining variation in capability, 

this is not necessarily the case. Furthermore, many studies in the SWB literature do not report results at 

any level below that of the entire population, so using such findings to draw inferences about (only) those 

aged 65+ may lead to ecological fallacies. Nevertheless, it was decided that until more empirical data are 

available, inference from SWB studies provided the best (indeed only) guide to model selection here. Thus, 

a set of ‘key’ socio-demographic and other variables that have been found (across various studies) to be 

predictors of life satisfaction were identified from the review by Dolan et al. These variables, together with 

dummy variables for the wards (as fixed effects), were included in all regressions. The variables were: 

• Ward (not on grounds of previous evidence but since its effects as a policy were to be evaluated) 

• Age  

• Sex 

• NRA (not on grounds of previous evidence but since its effects as a policy were to be evaluated) 

• BME 

• (Do not) have a faith 

• Carer 

• Dental care (as proxy for income) 

• Live alone 

• General health 

• Exercise at least once per week 

• Trust 
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In making decisions about the remaining (still large) set of potential variables, methods used in the health 

literature were used to inform model selection (17-20): within- and between-group multivariable 

regressions were conducted using the six broad groups of variables described above. It should be noted 

that (unlike the health studies referenced), the key variables identified above were included in all 

regressions: thus, within-group regressions looking at (for instance) the participation variables individually 

were not strictly speaking univariable in nature. This was done for reasons given above: univariable 

regressions were uninformative and probably subject to extreme confounding, particularly with respect to 

key variables such as general health. After the important predictors within each group were identified (at a 

more liberal 10% level to allow for between-group correlation), these were added in turn to between-group 

regressions, using a standard 5% significance level. Health variables were added first, as factors most likely 

to occur ‘first’ along any causal pathways and influence quality of life relationships elsewhere. As poor 

health is likely to affect participation and perceived access to services, the participation variables were 

added second, followed by perceived access ones. Since the social contact, social empowerment and 

perceptions of crime variables in the Bristol survey do not have any obvious order (in terms of cause and 

effect), all six possible orderings of these three were tested in terms of variable addition. This would better 

identify any multi-collinearity between variables in different groups.  

Results 
Questionnaires were returned between 4th September and 24th November 2006.  A total of 4756 were 

received (across the entire age distribution), representing a response rate of 22.1%, of which 4369 (91.9%) 

contained complete responses to the ICECAP-O questions. A further 65 questionnaires were deleted due to 

missing/multiple responses on key sociodemographic variables (sex, age, religion, black/minority ethnic 

group or disabled; the vast majority were due to missing age). The remaining 4304 respondents are broadly 

representative of the population of Bristol: Table 1 displays unweighted and weighted numbers of 

respondents, after splitting by lower super output area (LSOA) into six approximately equal quantiles of 

index of multiple deprivation (IMD).  

Table 1. Summary counts, split into six quantiles of index of multiple deprivation (IMD)* 

IMD quantile Mean IMD Respondents Respondents (weighted) Population size 

Quantile 1 9.9 624 8877 37126 

Quantile 2 15.9 576 9013 37074 

Quantile 3 21.1 540 8461 37129 

Quantile 4 27.6 575 8391 36880 

Quantile 5 36.3 757 7399 37291 

Quantile 6 55.9 1232 6228 37360 

* Grouped by Lower Super Output Area (LSOA) 
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Table 2 shows the distribution of responses across the levels of each ICECAP-O attribute for the 809 

respondents aged 65+. ‘Christian’ was the only religious denomination with sufficient numbers for 

meaningful statistical analysis so all respondents who had a faith were grouped together. For the 673 

people with complete sociodemographic data, 343 (51%) were female, 599 (89%) had a faith (although 

numbers practising was unknown), 47 (7%) were carers and 144 (21%) were in receipt of means tested 

benefits. The mean age of respondents was 72.5.  

Table 2. Distribution of responses across levels of attributes (n=809; with sampling adjustment) 

Attribute Percentage 

Attachment  

   I can have all of the love and friendship that I want 52.7 

   I can have a lot of the love and friendship that I want 35.1 

   I can have a little of the love and friendship that I want 10.5 

   I cannot have any of the love and friendship that I want 1.6 

Security  

   I can think about the future without any concern 19.1 

   I can think about the future with only a little concern 39.5 

   I can only think about the future with some concern 33.2 

   I can only think about the future with a lot of concern 8.2 

Role  

   I am able to do all of the things that make me feel valued 24.0 

   I am able to do many of the things that make me feel valued 48.6 

   I am able to do a few of the things that make me feel valued 24.8 

   I am unable to do any of the things that make me feel valued 2.7 

Enjoyment  

   I can have all of the enjoyment and pleasure that I want 20.3 

   I can have a lot of the enjoyment and pleasure that I want 56.2 

   I can have a little of the enjoyment and pleasure that I want 22.6 

   I cannot have any of the enjoyment and pleasure that I want 0.9 

Control  

   I am able to be completely independent 43.9 

   I am able to be independent in many things 43.8 

   I am able to be independent in a few things 10.4 

   I am unable to be at all independent  1.9 

 

AIM 1: Overall quality of life tariffs by population subgroup 

Figure 1 presents the distribution of scores for ICECAP-O across the population of people aged 65+.  
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Figure 1: Frequency distribution of ICECAP scores (809 respondents aged 65+) 
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The mean ICECAP-O quality of life score was 0.832 (similar to that in the valuation sample) with a standard 

deviation of 0.123. The inter-quartile range was 0.777 to 0.911. 6.7% of respondents gave answers 

indicating they considered themselves to be in the top ICECAP-O quality of life state (state coded ‘44444’ 

which has a tariff of one).  

 

Table 3 presents mean ICECAP-O scores by category for principal variables (scores for other variables 

available on request from the authors). Lower scores were observed among women, those in 

neighbourhood renewal areas, those aged 75+, those in black/minority ethnic groups, those who did not 

have a faith, unpaid carers, those in receipt of means-tested benefits and those without qualifications. 
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Table 3: Survey-adjusted mean ICECAP values by categories of key variables 

 Mean Lower 95% Upper 95% Sample  
 Sociodemographic     

Sex     
Male 0.837 0.823 0.851 393 

Female 0.826 0.809 0.844 415 
NRA     

Non-NRA 0.833 0.819 0.847 506 

NRA 0.826 0.810 0.842 303 
Age range     

65-74 0.838 0.824 0.853 528 

75+ 0.819 0.797 0.840 281 
BME     

White 0.832 0.820 0.844 765 

Black/other 0.808 0.751 0.865 28 
Have a faith     

No 0.803 0.763 0.844 82 

Yes 0.836 0.823 0.849 699 
Carer     

No 0.836 0.825 0.847 739 

Yes 0.800 0.746 0.853 55 
Benefits     

Yes 0.777 0.744 0.809 173 

No 0.844 0.832 0.856 508 
N/A 0.851 0.821 0.881 102 

Qualification     

None 0.817 0.802 0.832 472 
At least one 0.855 0.843 0.868 251 

Live alone     

Yes 0.809 0.787 0.830 245 
No 0.842 0.828 0.856 545 

General health (self-reported)     

Good 0.882 0.868 0.896 246 
Fairly good 0.835 0.824 0.847 401 

Not good 0.725 0.689 0.760 154 

Dental care     
NHS 0.828 0.814 0.842 437 

Private 0.869 0.856 0.883 174 

None 0.798 0.781 0.816 181 

     

 Examination of mean individual attribute scores (data not shown) by age showed that deterioration in role, 

enjoyment and control (probably reflecting poorer health) with advancing age was partially offset by 

increases in security. Those with a faith and those with a qualification tended to experience higher quality 

of life (by approximately 3% and 4% respectively). Respondents in receipt of means-tested benefits 

experienced poorer quality of life – by 6-7% overall. (Those answering ‘not applicable’ to this were assumed 

to believe they had large enough income not to qualify for any additional payments.) 
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In terms of access to essential services, ‘easy’ access to a hospital is important. Perceptions of crime were 

more important than being a victim of crime in explaining quality of life. Feeling unsafe when indoors was 

associated with larger reductions in quality of life than feeling unsafe outdoors and feeling unsafe indoors 

after dark was associated with the largest impairment in quality of life (13%). Living alone (for any reason) 

was associated with lower quality of life. ‘Never’ speaking to or meeting close friends, family and extended 

family was associated with particularly large impairments in quality of life. For participation, doing 

voluntary work was associated with quality of life that was approximately 5% higher whilst not engaging in 

any creative activities was associated with quality of life that was around 4% lower. Those who had 

attended at least three cultural or leisure events over the previous year experienced quality of life that was 

around 5% higher and exercising at least once per week was associated with quality of life that was almost 

10% higher. For health variables, 10-15% lower quality of life scores were associated with being disabled or 

having a limiting long-term illness. Interestingly, fairly substantial differences (of around 5%) in quality of 

life were observed between categories of sleep quality.  

 

The appendix presents a scatter-plot of mean attribute score (for each attribute separately) on IMD score 

and IDAOPI score by ward. Least squares regressions indicated that for both IMD and IDAOPI there was 

evidence of a negative association with capability for enjoyment and control only. This was unsurprising: 

the effects of health inequality tend to manifest themselves most strongly in differences in control whilst 

enjoyment was the attribute displaying the strongest association with overall satisfaction with the locality. 

 

AIM 2: Explaining differences in quality of life among older people in Bristol 

The large number of statistically significant associations with differences in quality of life from univariable 

analyses (not reported) vindicated the decision to investigate relationships within six groups of variables, 

keeping likely confounding variables in all regressions. Within group multivariable regression procedures 

identified the following variables as being statistically significant at the 10% level: 

• Access to a hospital 

• Attitudes towards “fear of crime affects my life” and feelings of safety indoors after dark 

• Frequency of talking to extended family and frequency of meeting close family and friends 

• Doing at least two hours per week voluntary work and being housebound for any reason 

• Identifying oneself as being disabled, living with a limiting long-term illness and sleep quality 

• Views on “I can influence decisions that affect my local area” 

Whilst for some groups (such as crime and health) the variables retained were those with the smallest p-

value in ‘univariable’ (but fixed effect) regressions, in others (most notably participation and social 
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empowerment) they were not. This illustrates the degree of confounding of the ‘smallest p-value’ variables 

with the 11 ‘theory-driven’ variables.  

 

After adding the health variables, the p-value for having a limiting long-term illness became >0.05 and so 

this variable was dropped. (In any case its significance had typically been only at the 10% level in the within-

health regressions and it exhibited some correlation with disability.) The p-value for voluntary work was 

>0.05 when it and the other participation variable (feeling housebound) were added to the health variables 

in the between-group regressions, so it was dropped. Perceptions of access to a hospital were added next, 

followed by the two social contact variables. All remained significant at the 5% level, although there was a 

suggestion that the two social contact variables cancel each other.  

 

After adding the social empowerment variable (being able to influence local decision-making) it became 

clear that it, and the hospital access variable, cancel each other out: the greater the respondent’s perceived 

ability to influence local decision-making, the less likely (s)he is to state hospital access to be difficult. Since 

the p-value for access became >0.05 and the SWB literature shows (limited) evidence that involvement in 

decision-making is associated with greater life satisfaction, hospital access was dropped. This replacement 

of hospital access with the influence variable necessitated re-testing of the social contact variables. These 

were tested, along with the crime variables, in both possible orderings. All analyses suggested the two 

social contact variables cancelled each other’s effects (both having only p<0.1 after adjusting for each 

other): since meeting friends and family exhibited lower p-values and a higher adjusted R-squared this was 

retained. There were similar problems with the two crime variables, and both together with the ‘I can 

influence’ variable: fear of crime was dropped in favour of feeling safe indoors after dark due to lower p-

value and higher adjusted R-squared. Table 4 contains estimates for the resulting final survey-adjusted 

fixed effects least squares regression of mean tariff on explanatory variables.  
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Table 4: Results of survey-adjusted multivariable regression of ICECAP scores on key variables (n=622)  

     
Model variable Coefficient Lower 95% Upper 95% P value 
Female -0.002 -0.020 0.016 0.87 

NRA -0.010 -0.046 0.025 0.57 

Age 0.000 -0.002 0.001 0.56 

Black/minority ethnic group -0.001 -0.058 0.055 0.97 

Do not have a faith -0.053 -0.083 -0.024 <0.001 

Carer 0.001 -0.032 0.034 0.95 

Dental    0.06 

   NHS - - -  
   Private 0.019 -0.001 0.038  

   None -0.010 -0.036 0.016  

Live alone -0.027 -0.047 -0.006 0.01 

General health    <0.001 

   Good - - -  
   Fairly good -0.029 -0.047 -0.010  

   Not good -0.068 -0.103 -0.034  

Exercise at least once per week 0.024 -0.014 0.062 0.21 

I trust local people    0.45 

   Agree - - -  
   Neither 0.015 -0.012 0.043  

   Disagree 0.019 -0.032 0.070  

I can influence local decision-making    0.04 

   Agree - - -  
   Neither -0.025 -0.045 -0.005  

   Disagree -0.028 -0.055 0.000  

Feel safe indoors after dark    0.001 

   Agree - - -  

   Neither -0.013 -0.049 0.024  

   Disagree -0.083 -0.128 -0.039  

Meet friends/close family daily -0.025 -0.045 -0.006 0.01 

Housebound for any reason -0.066 -0.089 -0.043 <0.001 

Disabled -0.045 -0.077 -0.013 0.01 

Sleep quality    0.001 

   Very good - - -  

   Fairly good -0.028 -0.050 -0.007  

   Fairly Bad -0.054 -0.082 -0.026  

   Very bad -0.025 -0.083 0.032  

Constant 0.971 0.918 1.024 <0.001 

 
Ward included as fixed effect but suppressed within constant using Stata areg…, absorb() 
command 
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Parameter estimates for sociodemographic variables were of the expected sign but most were not 

statistically significant: living alone was one of the few exceptions, being associated with quality of life that 

is lower by around 3%. The effects of poor health are fairly considerable, both in terms of physical health 

(disablement) and mental health (as proxied by quality of sleep). Extreme fear of crime is an important 

factor to some older people: those who feel unsafe indoors after dark experience quality of life that is 8% 

lower. The adverse effect of not meeting friends and close family daily is a decrement of 2.5% in quality of 

life. Being housebound for any reason is associated with even larger (6-7%) reductions in quality of life. 

Interestingly, the social empowerment variable often found to help explain SWB (14) – trust – was not 

significant in the final model (and its category estimates were illogically ordered), although ability to 

influence decision-making did remain.  

 

The size of the ward fixed effects (data not shown) provides an indication of how much of the variation in 

ICECAP-O scores remains unexplained by individual-level socio-demographic and other factors. These were 

in the range of +/-0.054 (with two outlier wards at 0.077 and 0.106 with only three people aged 65+ in the 

latter one), indicating that there are still fairly substantial ward effects after adjusting for all other factors. 

In other words, even if everyone had the same health, views on crime and so on., there remain non-trivial 

differences in ICECAP-O scores by ward. However, there is considerable sampling variation (mean ward 

sample size in the final model is only 17) and plotting these fixed effects against IMD (results not shown) 

displays no relationship: these differences therefore do not appear to be due to any unobserved 

deprivation beyond that accounted for by the IMD. 

 

Discussion 
A major advantage of the ICECAP-O instrument is the (older) population-level preference-based tariffs. 

These enabled multivariable analyses which could value as well as measure quality of life. As a result, 

researchers can put impairments in health into context within wider quality of life issues. This is likely to be 

important for policy, given that the proportion of people with a maximum ICECAP-O score of one was much 

smaller than the proportion typically claiming to be in full health in preference-based measures: in a 

population sample 49% of respondents reported no problems on any dimension of EQ-5D (21). This ‘ceiling 

effect’ has been one reason why a five-level version of the EQ-5D is being developed (22). However, Kind 

found this only reduced the proportion to 39% (23). Although the relevant EQ-5D figure for people aged 

65+ is likely to be smaller, the valuation sample suggested it was around 33%, still far higher than the 3-7% 

with ‘full’ ICECAP-O quality of life found both here and in the valuation sample. Thus, the use of EQ-5D as 
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an overall measure of quality of life is likely to considerably over-estimate the well-being of the general 

population of older people and may reduce the ability to detect any improvements. 

 

Although health is not the only factor in explaining variation in overall quality of life, physical and 

psychological health clearly are important: one notable finding is the strong pattern between quality of 

sleep and overall quality of life, given the increasing interest in the inclusion of a sleep quality variable in 

health status instruments (24). Nevertheless, social isolation and perceptions of safety impose, in some 

cases, even larger burdens on older people’s quality of life in Bristol. There were high correlations between 

a number of social empowerment and local community variables, making robust inference impossible 

without a larger sample size. For instance there is a group of older people who feel disenfranchised, find 

hospital access difficult and are fearful of crime. From the data here it is impossible to distinguish any 

causal relationships between these variables and, indeed, the large number of statistical tests conducted 

means that inference on variables retained only at p<0.05 should be treated with caution until replicated 

elsewhere. 

 

The only surprising finding from the sociodemographic variables was the lack of statistical significance of 

the providing unpaid care variable. However, there may be a problem of insufficient sample size; it can be 

difficult to ensure adequate representation of carers in population-based samples and the format of the 

Bristol survey question was not ideal for identifying people who did not primarily identify themselves as 

carers. Finally, it is known that there are positive aspects of caring (which the role and attachment 

attributes may have offset against negative aspects) and this has led researchers to question to what extent 

being an unpaid carer is necessarily associated with lower overall quality of life (25, 26).  

 

Mean ICECAP-O scores by ward showed a negative correlation with the index of multiple deprivation, 

although the association was not significant at conventional levels. However, this masked statistically 

significant negative associations between IMD and those attributes of ICECAP-O that are arguably most 

sensitive to the effects of deprivation in the local area: levels of control (where impairments in physical 

health typically manifest themselves) and enjoyment (the attribute with the strongest association with 

levels of overall satisfaction with the locality). Overall, therefore, ICECAP-O appears to both be sensitive 

enough to provide a ward-level measure of deprivation but also to quantify individual-level influences on 

quality of life.  
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The sensitivity of ICECAP-O may be further improved through the use of subgroup or individual-specific 

scores; these can be estimated using best-worst procedures (27) and subgroup tariffs are now available for 

ICECAP-O (28). Indeed the possibility of obtaining such individual-level values robustly represents a major 

step forward from previous attempts to incorporate an individual’s own values, such as the PGI and SEIQoL 

(29, 30). Those instruments are flawed because a fundamental assumption of both is that humans all use 

rating scales (visual analogue scores) in the same way. For many years researchers in the field of choice 

modelling have known that this assumption is highly questionable – that rating-scale bias is common – and 

recent evidence has demonstrated the superiority of the discrete choice-based methods (used to value 

ICECAP-O) in the field of personality assessment (31).  

 

Rating scale biases are likely to affect another approach recently put forward to value quality of life – that 

of experienced utility (32) used by researchers in the SWB field. That method is fundamentally different to 

the ‘decision’ (preference-based) utility approach here: it assumes that the tariff assigned to a given state 

should reflect not the average preferences of citizens but the value of the person actually in that state. Each 

individual would provide a life satisfaction score say, on a one to seven scale as in the British Household 

Panel Survey, (33) which would form the outcome variable in multivariable analyses. Although experienced 

utility sounds attractive there are considerable issues in operationalising it. One potential problem is 

response shift – the hypothesised phenomenon where older people revise downwards their expectations of 

health in line with their views about ageing. This would occur if a given life scored by a young person as ‘5 

out of 7’ is scored by an older person as ‘6 out of 7’ because their expectations are reduced by the very fact 

of ageing. In the discrete choice experiment literature the existence of rating-scale biases such as this is one 

of the reasons practitioners have largely abandoned such questions. Indeed the desire for intra-individual 

values in the panel surveys used by advocates of experienced utility suggests an implicit acceptance of this 

problem; no attempt is made to explain why one respondent might systematically use the lower part of the 

scale whilst another might use the upper part. A life satisfaction question was asked in the Bristol survey 

and future work will explore whether such bias exists in these data. Preliminary work suggests that older 

people did indeed use a higher part of the scale in answering that question. If this is confirmed in more 

formal analyses then it would suggest that the use of experienced utility measures in inter-generational 

policy-making is likely to disadvantage older people since their potential for improvement in quality of life 

will appear reduced compared to younger people. ICECAP-O’s use of average preferences provides a 

‘common denominator’ to avoid such issues.  

 

When longitudinal data for ICECAP-O become available it will be possible to estimate the Minimum 

Important Difference (MID) for the measure. This will provide researchers with an indication of what people 
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consider to be an important change in ICECAP-O score. The multivariable regression results for differences 

in self-reported health, relationship status and engagement with the community here suggest that it may 

be in the range 0.02 to 0.04 for older people. 

 

Sen’s distinction between functionings and capabilities reflects concern (for example) that a fasting rich 

man has different capability for nourishment than a destitute hungry child in Africa, even though their 

functioning (food intake) might be similar (34). Capturing this key element of choice is difficult in practice, 

however; since functionings depend upon capabilities the analyses here may be picking up a mixture of the 

two. One way of testing this with regard to attachment involves: first, identifying those respondents who 

are known to be experiencing low absolute levels of social contact, and second testing whether differences 

in self-reported attachment levels are associated with differences in opportunities (for exercising choice). If 

there is such an association and more of those with opportunities can have ‘all the love and friendship that 

they want’ then this is preliminary evidence that lack of contact is a choice on the part of those with 

opportunities but has been imposed on others. However, characterising ‘people with opportunities’ is 

difficult: small numbers of respondents in poor ICECAP-O states made the results sensitive to whether 

these are characterised by having high levels of control (independence) or qualifications or receiving 

means-test benefits. Therefore, future work should attempt to better identify ‘freedom of choice’ or 

explicitly ask questions about both capabilities and functionings. 

 

The large number of statistically significant associations in univariable regressions proved problematic in 

model selection for the multivariable analyses. There is no theory to draw upon in attempting to explain 

population-level preference-based tariffs associated with levels of capability. Including all variables showing 

a statistically significant relationship with quality of life in univariable analyses would have penalised the 

estimation sample severely due to missing data, thus leading to greater sensitivity to sampling effects. The 

strategy followed to avoid this was pragmatic but thorough, examining the effects of a large number of 

combinations of variables. In relying as much as possible on theory, it appealed to findings from studies 

that asked respondents to provide their own life satisfaction/happiness score to value their quality of life. 

However, for reasons given above it should be noted that the results from studies using happiness scores 

may not themselves be robust. Furthermore, the large number of tests applied here could have led to false 

positive results and caution should be applied in drawing inference about those variables that were not 

significant at high levels. Thus, the multivariable analyses here were (at least partly) hypothesis-generating 

at least until the predictive power of the model here is validated in a different sample. 
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There is a tendency to underpredict ICECAP-O values for respondents in the top few percentiles of the 

distribution and overpredict values for those in the bottom few. However, this phenomenon is not due to 

the tariffs themselves – respondents were asked to report their overall satisfaction with life on a one to ten 

scale and exploratory multivariable regressions (not reported) display the same phenomenon. This may 

reflect non-linearities in the utility function: adverse factors may have multiplicative effects upon quality of 

life. However, the number of possible such interactions that could be tested is a whole order of magnitude 

larger than that for the main effects investigated here. Sample size considerations (particularly for those in 

poor states) and a lack of theory of preferences for capabilities precluded any meaningful testing. Future 

work should investigate interactions among respondents in particularly poor ICECAP-O states. 

 

Problems of non-response common to all population-based surveys were encountered here. This was of 

particular concern because of the findings pertaining to age: there was a suggestion that index values for 

security may be higher at advanced ages and partially offset lower values for the other attributes. Whilst 

the phenomenon of increasing life satisfaction after middle age has been observed before, (14) it is equally 

plausible here that disproportionate numbers of ‘worriers’ have died or not responded due to illness. It 

should also be noted that the top quantile was a little under-represented. 

 

A UK Medical Research Council funded project to develop ICECAP-A, an instrument that will be relevant for 

all adults (of any age) in the UK is underway. Since the Bristol survey was administered to adults of all ages, 

future work will repeat the analyses here to ascertain if similar relationships exist in those aged under 65. 

Such work will necessarily be hypothesis-generating for the development of ICECAP-A, given that the 

ICECAP-O descriptive system and its tariffs do not necessarily reflect the views or preferences of younger 

adults. However, some initial exploratory analyses suggest that ICECAP-O itself is sensitive to even more 

factors than those identified here for the over 65s and unexplained ward effects are much smaller. 

 

 

Conclusion  
The results here are highly supportive of the use of ICECAP-O in the general population of adults aged 65 

and older in the UK. By having a set of (older) population preference-based weights, differences in quality 

of life were valued. These differences were explained by factors that have been shown to be important in 

the subjective well-being literature whilst ward-level values correlated well with indices of deprivation. 

Therefore, ICECAP-O could be used to evaluate both the success of public health (and other community) 



22 

interventions and the effects of individual-level factors upon quality of life. Further work is desirable to 

estimate ICECAP-O values across key population subgroups and, if ICECAP-O is administered in longitudinal 

datasets, across time. Such work would provide further valuable insights into the findings here and enable 

government at every level to measure progress robustly. 
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Appendix 
Scatter-plots of the five ward-level mean attribute indices (y-axis) on IMD (top row) and IDAOPI (bottom row); n=809 
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