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2

1 ABSTRACT

2 Objectives

3 Improving care for older people with long-term conditions and multimorbidity is a priority. 

4 Current policy commits to substantial expansion of social prescribing to community assets. 

5 However, there is limited evidence on whether this is associated with better quality of life or 

6 lower costs of care. We aimed to fill this gap in the literature using longitudinal data. 

7 Participants 

8 We collected data on a longitudinal cohort of 4,377 older people with long-term conditions 

9 and multimorbidity. They reported measures of health and use of community assets over 18-

10 months. Information on their primary and secondary healthcare use was obtained from 

11 administrative records.

12 Primary and secondary outcome measures

13 We examined how Quality-Adjusted Life Years (QALYs) and healthcare costs (obtained from 

14 administrative health records) were affected when people 1) started and 2) stopped 

15 participating in community assets using ‘double-robust’ estimation. We used the net-benefit 

16 framework to estimate the social value.

17

18 Results 

19 Starting to participate in community assets was associated with a 0·017(95%CI: 0·002 to 

20 0·032) gain in QALYs after six-months, 0·030(95%CI: 0·005 to 0·054) after 12-months and 

21 0·056 (95%CI: 0·017 to 0·094) after 18-months. Cumulative differences in care costs were 

22 negative in each time period: -£96 (95% CI:-£512 to £321) at six-months; -£283(95%CI:-

23 £926to£359) at 12-months; and -£453 (95%CI: -£1366 to £461) at 18-months. The net 

24 benefit of starting to participate was £1956(95%CI: £209 to £3703) per participant at 18-

25 months. Stopping participation was associated with larger negative impacts of -0·102 
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1 (95%CI: -0·173 to- 0·031) QALYs and £1335·33 (95%CI: £112·85 to £2557·81) higher costs 

2 after 18-months.

3 Conclusions

4 Participation in community assets by older people with long-term conditions is associated 

5 with improved quality of life and reduced costs of care. Sustaining that participation is 

6 important because there are larger negative effects of stopping. The results support the 

7 inclusion of community assets as part of an integrated care model for older patients.

8 Key words 

9 Community assets; social prescribing; long-term conditions; multimorbidity; health related 

10 quality of life; administrative health care costs; societal net-benefit.

Strengths and limitations of this study 

 Social prescribing requires community assets to be available to refer patients with 

long-term conditions and multimorbidity to. 

 These community assets are valuable resources, but there is little quantitative 

evidence on their effectiveness; both in terms at improving health related quality of 

life and at reducing demand for formal health care services. 

 Starting to participate in community assets leads to: better health related quality of 

life, lower utilisation of health care services, and substantial societal net-benefits. 

 The negative effects of stopping participation are larger in magnitude, indicating that 

community assets also have a reinforcing effect. 

 Longitudinal cohort data allow us to examine changes over time, and statistical 

matching strengthens our estimation of the effects of community asset participation. 

11

12

13
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1 INTRODUCTION  

2 Services for managing long-term conditions and multimorbidity are a major component of 

3 health care costs in modern economies and developing innovative ways to deliver cost–

4 effective care for older people with long-term conditions is a policy priority. Although better 

5 health and care services are important, they are potentially associated with high costs of 

6 delivery, and may not be suitable for helping older patients with the challenges they face and 

7 the goals they want to achieve. For example, loneliness is prevalent among older patients, 

8 and may be a significant factor in their health.1,2 Older patients may prioritise different goals 

9 to their health care professionals, and those goals (for social support and inclusion, and 

10 developing new skills) may be difficult to achieve through conventional health and care 

11 services. 

12 In 2010, policy-makers in the UK proposed a ‘Big Society’3, where individuals engaged more 

13 with the facilities in their local community, to improve health and well-being through better 

14 engagement with ‘community assets’ – defined as ‘…the collective resources which 

15 individuals and communities have at their disposal, which protect against negative health 

16 outcomes and promote health status’ 4, such as charity, voluntary or community groups. 

17 Health and social care organisations were advised to support the development and use of 

18 such assets among their populations, by mapping community assets and engaging in a 

19 process of Asset Based Community Development5, to help the community increase the 

20 health and well-being of its population using activities, skills, and assets within the 

21 community. 

22 The way in which health and social care organisations engage with community assets has 

23 subsequently become more direct. In several areas, health and care professionals have 

24 begun to make referrals to such community assets as part of the management of patients, in 

25 a process known as ‘social prescribing’. This is defined as ‘enabling healthcare professionals 

26 to refer patients to a link worker, to co-design a nonclinical social prescription to improve 
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1 their health and wellbeing.’6 This idea has recently been given new impetus with a 

2 commitment in the Long Term Plan for the NHS in England to have over 1,000 trained social 

3 prescribing link workers in post by March 2021 and to expand provision so that over 900,000 

4 people will have been referred to social prescribing schemes by March 2024.

5 This rapid expansion of formal provision will occur without a strong evidence base. Although 

6 reviews and qualitative work have suggested that that community assets improve the health 

7 of participants7,8, there is limited quantitative evidence.9 The evidence base for social 

8 prescribing is equally limited and has yet to arrive at a consensus.10

9 We previously evaluated an integrated care programme for older people which included a 

10 programme to improve use of community assets.9 We used data from a cohort of older 

11 people to analyse cross-sectional associations between community asset participation, 

12 health and health care utilisation. The evidence suggested that community asset 

13 participation was associated with significant improvements in health and not significant 

14 reductions in health care costs. However, the cross-sectional nature of the data meant that 

15 we could not interpret the relationships as causal. 

16 In this study, we analyse the relationships between community asset participation, health 

17 and health care utilisation longitudinally, to provide a more rigorous assessment of the 

18 causal impact of community asset participation. Using administrative health records further 

19 strengthens the analysis presented here as it removes the reliance on recall. As well as 

20 considering the uptake of community assets as a possible health enhancing activity, we 

21 additionally examine the possibility of there being health decrements associated with 

22 ceasing to participate in community assets. A priori, it is not expected that there will be equal 

23 gains and equal reductions. 

24

25
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1 METHODS

2 Data: cohort description 

3 The data used in this analysis were made available as part of the National Institute of Health 

4 Research funded Comprehensive Longitudinal Assessment of Salford Integrated Care 

5 (CLASSIC) study.11 Questionnaires were mailed to 12,989 individuals aged 65 years and 

6 older with at least one long-term health condition living in the Salford area (a city in the North 

7 West of England) between November 2014 and February 2015. These individuals were 

8 selected from the disease registers of 33 general practices. 

9 Usable responses were received from 4377 (34%) individuals. These individuals were then 

10 sent follow-up questionnaires are 6-, 12-, and 18-months. At 18-months, responses were 

11 revived from 2,449 individuals (56% of the baseline cohort). A flowchart showing response 

12 rates over time is shown in Figure 1.

13 FIGURE 1 HERE; Figure 1: Description of the cohort 

14 Patient and public involvement 

15 A Study Advisory group was formed, whose remit included overseeing management of the 

16 entire research project (of which the results presented here are one part), providing a patient 

17 voice and commenting on the emerging results and dissemination strategy. We also 

18 presented the cohort design and the measures to a local patients group, and made changes 

19 in response to their feedback. We further presented the cohort design to a local PPI group 

20 who provided advice on encouraging people to stay in the cohort.

21

22

23

24
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1 Data: variables 

2 Health-related quality of life

3 Health-related quality of life (HRQoL) was measured using the Euro-QoL 5D-5L.12,13 The 

4 EQ-5D-5L is a generic preference-based measure of HRQoL covering five domains 

5 (mobility, self-care, usual activities, pain/discomfort, anxiety/depression). 

6 Participants completed the EQ-5D-5L in the baseline, 6-month, 12-month, and 18-month 

7 follow-up questionnaires. Responses were converted to a single index utility value based 

8 upon the crosswalk mapping tool of van Hout et al.14, which maps from the 5-level 

9 questionnaire onto the 3-level questionnaire. This crosswalk tool is the National Institute for 

10 Health and Care Excellence (NICE)’s preferred method of obtaining utility values from the 

11 EQ-5D-5L.15 In a robustness check we used the newly developed algorithm for directly 

12 calculating utility scores from the EQ-5D-5L.16

13 Quality-adjusted life years (QALYs) were then calculated at the individual level using the 

14 area under the curve method assuming linear extrapolation of utility between time points 

15 (Hunter et al.17).

16 Health care utilisation 

17 Respondents were matched to their administrative health records using NHS Numbers. This 

18 allowed us to construct detailed information on use of primary and secondary health 

19 services. Individual-level health care resource utilisation over the study period was collected 

20 from two sources. The number of GP contacts in the previous 6 months was collected from 

21 electronic primary care databases. Hospital utilisation was extracted from linked 

22 administrative patient records provided by the NHS, divided into emergency admissions 

23 (short stays ≤5, long stays > 5 days), elective admissions, elective day cases, outpatient 

24 attendances and accident and emergency (A&E) department attendances, as in Panagioti et 

25 al.18
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1 We costed these activities using NHS Reference Costs, in 2014/15 values19 and/or PSSRU 

2 unit costs.20 The costs were as follows: elective appointments = £3,405; emergency long-

3 stay visits = £2,863; emergency short-stay visits = £608; day-case visits = £704; outpatient 

4 visits = £112; and visits to Accident and Emergency = £132.

5 Information from primary care records contained a count of the number of times an individual 

6 visited their GP. We then applied the PSSRU Unit Cost (in 2014/15 values) of £65 per visit.20

7 We applied a discount rate of 3.5% to the costs and benefits.21

8 Net-benefit 

9 As in our earlier work9, we defined net-benefits as an individual’s QALY gain minus the cost 

10 of their healthcare utilisation.22 We used the two thresholds used by the National Institute for 

11 Health and Care Excellence; namely £20,000 and £30,000 but focus mainly on the £20,000 

12 threshold for reasons of brevity. 

13 Community asset participation

14 Community asset participation was defined as a binary variable equal to one if an individual 

15 reported participating in any one of a list of activities, and zero otherwise. The list of 

16 community assets is included in a supplementary appendix, along with reported participation 

17 rates over time (Table A1). 

18 Demographic and socioeconomic characteristics

19 We controlled for gender and age using a series of 5-year age categories (ranging from 65–

20 69 years, up to 85+years). The reference age group is 65–69 years. We also controlled for 

21 living situation, coded as ‘live with spouse’, ‘live with other’ or the reference category ‘live 

22 alone’. We included binary variables for each of the following qualifications: ‘one or more 

23 Ordinary Level (O-Levels)/ Certificate of Secondary Education (CSEs)/General Certificate of 

24 Secondary Education (GCSEs)’, ‘one or more A-Levels/AS-Levels’, ‘Degree’, ‘National 
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1 Vocational Qualification (NVQ)’, ‘Trade qualifications’, ‘Professional qualifications’). An 

2 individual can tick multiple responses. The reference category was ‘no qualifications’. The 

3 variables used in this analysis are summarised in Table A2 (supplementary appendix). 

4 Statistical methods

5 We used double-robust estimation23 to estimate the impact of community asset participation 

6 on (i) health related quality of life, (ii) costs of formal health care services, and (iii) net social 

7 benefit.22

8 Double-robust estimation is a form of treatment effects estimator that accounts for 

9 observable factors that could influence treatment. The method combines a propensity score 

10 model with a regression adjustment. The propensity score is obtained from a logistic 

11 regression of community asset participation on baseline covariates. The inverse of this 

12 propensity score is then used to weight the regression model for the outcome.23 As long as 

13 one model is correctly specified, the double-robust estimator produces unbiased results.24,25 

14 If both models are correctly specified, then double-robust estimator is both unbiased and 

15 efficient.26

16 The choice of control variables for both models is important. We provide a full list of all 

17 variables included in both the treatment (propensity score) equation and the outcome 

18 (regression adjustment) model in an online appendix Table A2.    

19 Primary analysis 

20 Our primary analysis focuses on the individuals who provided information on their 

21 participation in community assets in all four waves of the survey. To assess if initial 

22 community asset participation was associated with whether the respondent remained in the 

23 sample, we ran a logistic model of drop-out as a function of baseline characteristics, 

24 including health and community asset participation. We interacted baseline community asset 

25 participation with all of the covariates to see if there were differential associations between 
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1 drop-out and the covariates between those who did or did not participate in community 

2 assets at baseline. 

3 Uptake analysis

4 For the 6-month analysis, we defined the comparator group as those individuals who did not 

5 participate in community assets at baseline and continued to not participate at the 6-month 

6 follow-up. The treatment group consists of those individuals who did not participate in assets 

7 at baseline but did report participation at 6-months. This is comparison A (Table 1). 

8 TABLE 1 HERE

9 For the 12-month and 18-month analyses the definition of the treatment group was more 

10 complicated. As there are three time points in the 12-month analysis and four time points in 

11 the 18-month analysis, there are 23=8 and 24=16 different possible combinations of 

12 participation and non-participation, respectively. We focused on the ‘best case scenario’ in 

13 the primary analyses.  

14 In the 12-month and 18-month analyses, the comparator group is those individuals who 

15 never participated (NNN or NNNN). The primary definition of treatment in the 12-month 

16 analysis was NYY (comparison C) and in the 18-month analysis was NYYY (comparison E).

17 Cessation analysis

18 We followed a similar logic for estimating the effects of ceasing to participate in community 

19 assets. For the 6-month analysis we defined the comparator group as those who always 

20 participate and the treatment group as those individuals who initially participated at baseline 

21 and then stopped by the 6-month follow-up; comparison F. The 12-month and 18-month 

22 analyses followed a similar pattern, and are shown as comparisons H and J in Table 1. 

23

24
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1 Secondary analyses

2 In a secondary analysis we relaxed the restriction that an individual had to remain in the 

3 sample for all four waves. We included data from all individuals in the respective waves. 

4 In another secondary analysis, we additionally considered the effects of participating in 

5 community assets at the 12 or 18-month follow-up, regardless of what happened in the 

6 interim periods. For the uptake analysis, these were comparisons B and D in Table 1. For 

7 the cessation analysis, these were comparisons G and I.

8

9 RESULTS 

10 Selected characteristics of the respondents at baseline are available in Table 2. Further 

11 detail is provided in Table A2. 

12 Participation in community assets over time

13 Figure 2 shows how many people participated in community assets at each wave.

14 FIGURE 2 HERE; Figure 2: Longitudinal patterns of community asset participation

15 Participation in community assets increased over time (Table 2). The largest increase in 

16 participation occurred between baseline (53%) and the 6-month follow-up (57%). Mean 

17 levels of health-related quality of life decrease over time for both participants and non-

18 participants.

19 TABLE 2 HERE

20 Attrition analysis

21 The only significant predictors of drop-out from the cohort were older age and education. 

22 However, the magnitude of their effects on drop-out were not significantly different between 
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1 those who initially participated and those who initially did not participate in community 

2 assets. The full regression results are presented in a supplementary appendix (Table A3).

3 Statistical tests of suitability of the propensity score 

4 Figure A1 (supplementary appendix) shows the distributions of the propensity scores before 

5 and after matching. Panel (a) shows the distributions for the uptake analysis and panel (b) 

6 shows the distributions for the cessation analysis. In both cases, the matching considerably 

7 improves the similarity between the control and treatment groups.

8 Multivariate analysis: Uptake analysis

9 There is a positive and statistically significant effect of starting community asset participation 

10 on health-related quality of life (Table 3, panel (a)). The benefit of starting to participate in 

11 community assets is a 0·017 QALY gain (95% CI: 0·002 to 0·032) compared to those who 

12 never participate in assets at the 6-month follow-up. The effect of starting to participate in 

13 community assets is a QALY gain of 0·030 (95% CI: 0·005 to 0·054) at the 12-month follow-

14 up and a QALY gain of 0·056 (95% CI: 0·017 to 0·094) at 18 months. 

15 Starting to participate in community assets reduced costs in the 6-month period by £96 (95% 

16 CI: £-512 to £321), in the 12-month period by £283 (95% CI: £-926 to £359) and in the 18-

17 month period by £453 (95% CI: £-1366 to £461). Whilst these effects are in the direction 

18 expected, they are not statistically significant. 

19 Assuming a willingness to pay of £20,000 per QALY, the 6-month net-benefit of starting to 

20 participate in community assets was £155 per-participant (95% CI: £13 to £297). The 12-

21 month net-benefit was £734 per-participant (95% CI: £66 to £1403) and the 18-month net 

22 benefit was £1956 per-participant (95% CI: £209 to £3703).

23 TABLE 3 HERE

24
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1 Multivariate analysis: Cessation analysis

2 When we consider cessation (Table 3, panel(b)), we found that stopping participating in 

3 community assets led to a QALY decrease of 0·036 at the 6-month follow-up (95% CI:-0·068 

4 to -0·004). The corresponding QALY losses for the 12-month and 18-month follow-ups were 

5 0·068 (95% CI: -0·132 to -0·005) and 0·102 (95% CI: -0·173 to -0·031), respectively.  

6 When we considered the total costs of health-care utilisation, we found that stopping 

7 participating in community assets led to large and statistically significant increases in health 

8 care utilisation costs. In the 6-month period this increase was £689 (95% CI: £162 to £1216) 

9 whereas in the 12-month and 18-momnth follow-ups these increases were £857 (95% CI: 

10 £252 to £1463) and £1335 (95% CI: £113 to £2558), respectively. 

11 Additionally, there were negative net-benefits (assuming a £20,000 NICE threshold) 

12 associated with cessation. In the 6-month period this potential loss was £624 per-participant 

13 per-year (95% CI: £-112 to £-25), whereas in the 12-month and 18-month follow-up periods 

14 this loss was £1653 per-participant per-year (95% CI: £-2959 to £-348) and £3894 per-

15 participant per-year (95% CI: £-7257 to £-532), respectively. 

16 Secondary Analyses 

17 The results using all available data on respondents are qualitatively similar in terms of 

18 magnitude and statistical significance (Table A4). 

19 Use of less strict definitions of uptake and cessation also produces similar results, but the 

20 effects are typically smaller in magnitude (Table A5). 

21 DISCUSSION

22 Our study involved a large sample of patients recruited and followed up over an 18-month 

23 period. Although there was loss to follow-up, the overall rate of retention was reasonable. 

24 We collected detailed data on asset use and health, with objective data on health care costs 
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1 available from administrative records. We adopted rigorous methods for the estimation of 

2 causal effects and found the main results were robust to several assumptions. 

3 We additionally performed many robustness/sensitivity analyses where we changed the 

4 variables include in the matching model. Our main results remained qualitatively similar in all 

5 cases, and we concluded that our main findings were not sensitive to the choice of variables 

6 used in the matching equation. 

7 However, the study was conducted in a single region in the United Kingdom, in a population 

8 of older people living in an area undergoing transformation of older people’s services. Care 

9 must therefore be taken in generalising from this context. 

10 As we highlighted in previous work, objective data on the impact of increasing use of 

11 community assets is limited9, and this paper therefore makes a significant contribution to this 

12 area. Nevertheless, our broad results are in line with published work in this field, while 

13 adding value due to the methodological strengths of the work. 

14 Haslam et al27 undertook a longitudinal study of the relationship between engagement with 

15 social groups and cognitive function using data from the English Longitudinal Study of 

16 Ageing (ELSA). They found that current use of social groups significantly predicted better 

17 cognition. Their study differs from ours in that we are interested in health and health care 

18 utilisation and we model the decision to partake in social groups and community assets. 

19 Also using ELSA, Steffens et al28 analysed the relationship between social group 

20 participation and quality of life and mortality, particularly around the time of retirement. They 

21 showed that engagement with social groups led to better quality of life and a reduced risk of 

22 premature death. They used a ‘matched control group’ approach and had a much smaller 

23 treated sample. We argue that the methods used here, as well as the wider suite of outcome 

24 measures, reinforces their message that starting to use community assets and social groups 

25 can significantly improve health.
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1 Two analyses by Cruwys et al have considered the relationship between social group 

2 participation and depression.29,30 They show, using various data sources, that that 

3 membership of more clubs was associated with a lower probability of future depression and 

4 that identification with a social group predicts recovery from depression. Our results are 

5 consistent with this in that depression has been shown to be a major driver of health related 

6 quality of life31 and health care utilisation.32  

7 Social prescribing schemes play a key role in the NHS Long Term Plan. Although popular 

8 with services and policy makers, a recent review of such schemes found significant issues 

9 with the quality of the evidence base10, with only 2/15 evaluations having any sort of 

10 comparator. 

11 Our analytical methods provided a comparator group to better assess the impact of changes 

12 in asset use. We assessed naturalistic changes in asset use in the context of a wider 

13 integrated care initiative, which saw some patients starting to use assets, and others ceasing 

14 use. It is plausible that at least some of this increased use reflected the wider integrated care 

15 initiative that was being undertaken in the area, but this cannot be determined reliably. Our 

16 analysis used a large sample and robust analytic methods, and was able to assess the 

17 effects of starting and stopping asset use. However, we were not testing the impact of new 

18 referrals to community assets, and we cannot be sure that the benefits of the changes we 

19 assessed would necessarily translate to patients in formal social prescribing schemes. 

20 Nevertheless, our results make an important contribution, given the policy interest in these 

21 approaches and the limited evidence base. 

22 Our results highlight that the effects of starting and stopping asset use are not symmetrical, 

23 which suggests that equal attention needs to be given to these different processes. The 

24 focus of social prescribing tends to be on the former, but our data suggests that it is 

25 important to identify people whose use of assets stops. If such people can be identified and 
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1 supported, the gains might be even greater, but it is not clear that the same schemes would 

2 be suited for increasing use and maintaining use. 

3 Unanswered questions and future research

4 As noted previously, the study was conducted in a single region of the UK, and the results 

5 would need replication. Given that the benefits of asset use seemed to increase with time, 

6 further long-term evaluation would also be indicated. Exploration of the reasons why people 

7 stop using assets, and whether it can be identified and managed more effectively, would 

8 also be a research priority. 

9 Our results provide a robust assessment of the impacts of changes in the use of community 

10 assets, and provide further impetus to calls for robust evaluation of their effects. There is a 

11 legitimate debate as to whether the standard controlled trial is optimal for the assessment of 

12 such schemes, given their flexible nature (and the importance of patient choice) and the 

13 likely impact of context (include local availability of assets) which may complicate evaluation, 

14 although there are examples of evaluation using trial methodology.33 

15

16 CONCLUSION

17 We used quasi-experimental methods to explore the impact of changing patterns of the use 

18 of community assets in a population of older people living in an area that introduced an 

19 integrated care initiative which sought to increase asset use. 

20 We found that increasing use of community assets was associated with increased health 

21 related quality of life, reduced costs, and positive societal net-benefit. The reduction in costs 

22 and positive net-benefits were sustained over time and indicated substantial benefits from 

23 prolonged community asset use. 
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1 The effects of starting to use assets were not symmetrical with ceasing use, with the latter 

2 associated with larger losses. This is important, as encouraging use among those who do 

3 not currently use assets may require different policy and patient-level interventions to those 

4 designed to encourage continued use. 

5 The results support the inclusion of community assets as part of an integrated care model for 

6 older patients. 
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Table 1: List of comparison groups and definitions of control and treatment groups

Pattern of community asset participationComparison
Control group Treated group

A 6-month uptake analysis NN NY
B Uptake sensitivity analysis NNN N?Y
C 12-month uptake analysis NNN NYY
D Uptake sensitivity analysis NNNN N??Y
E 18-month uptake analysis NNNN NYYY
F 6-month cessation analysis YY YN
G Cessation sensitivity analysis YYY Y?N
H 12-month cessation analysis YYY YNN
I Cessation sensitivity analysis YYYY Y??N
J 18-month cessation analysis YYYY YNNN
Note: Y indicates participation. N indicates non-participation.? indicates either participation or non-participation. 
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Table 2: Changes over time in health-related quality of life, costs of healthcare utilisation, 
participation, and selected baseline summary statistics by initial participation status 

    
Pooled Initial non-participants Initial participants 

 (N=2,449)  (N=1,146) (N=1,303)
EQ5D scores over time
EQ5D score (B) 0·759 (0.234) 0·712 (0.263) 0·792 (0·204)

EQ5D score (FU6) 0·752 (0.238) 0·705 (0.268) 0·791 (0·202)

EQ5D score (FU12) 0·751 (0.239) 0·704 (0.270) 0·792 (0·199)

EQ5D score (FU18) 0·742 (0.239) 0·699 (0.268) 0·784 (0·207)

Health care costs over time
Health care costs (-6 to B) 1661.73 (2072.78) 1779.89 (2231.93) 1557.71 (1916.64)

Health care costs (B to FU6) 1754.97 (2063.16) 1850.86 (2204.30) 1670.52 (1927.28)

Health care costs (FU6 to FU12) 1489.33 (1730.47) 1519.78 (1815.86) 1463.06 (1651.90)

Health care costs (FU12 to FU18) 2347.15 (2512.30) 2476.51 (2789.90) 2233.26 (2234.53)

Participation rates over time

CA participation rate (B) 53% 0% 100%

CA participation rate (FU6) 57% 24% 86%

CA participation rate (FU12) 58% 24% 87%

CA participation rate (FU18) 59% 28% 87%

Selected covariates at baseline
Female 0.52 0.52 0.54

Aged 65-69 years 0.32 0.32 0.31

Aged 70-74 years 0.28 0.27 0.29

Aged 75-79 years 0.21 0.21 0.22

Aged 80-84 years 0.12 0.13 0.11

Aged 85+ years 0.07 0.08 0.06
Live alone 0.35 0.35 0.34
Live with spouse 0.59 0.58 0.61
Live with other 0.06 0.07 0.05
No qualifications 0.42 0.52 0.35
School level Qualifications 0.28 0.17 0.37
College level Qualifications 0.1 0.05 0.15
University level Qualifications 0.07 0.05 0.1
NVQ and Trade Qualifications 0.23 0.22 0.24
Professional Qualifications 0.22 0.16 0.26
For continuous outcomes, standard deviations are given in parentheses.
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Table 3: The effect of starting community asset participation on outcomes

(1) (2) (3)

 QALYs Total Cumulative cost 
(£) Net-benefit (£20k p/a); £)

Panel (a) Uptake analysis 
BL vs. FU6 0·017 -95·59 154·74

[0·002 to 0·032] [-511·84 to 320·65] [12·56 to 297·22]
(p=0·022) (p=0·653) (p=0·033)

BL vs. FU12 0·030 -283·42 734·27
[0·005 to 0·054] [-925·50 to 358·66] [66·02 to 1402·53]

(p=0·019) (p=0·387) (p=0·031)

BL vs. FU18 0·056 -452·56 1955·50
[0·017 to 0·094] [-1365·89 to 460·74] [208·50 to 3702·50]

 (p=0·004) (p=0·331) (p=0·028)

Panel (b) Cessation analysis 
BL vs. FU6 -0·036 689·00 -624·35

[-0·068 to -0·004] [161·69 to 1216·31] [-1224·21 to -24·50]
(p=0·029) (p=0·010) (p=0·041)

BL vs. FU12 -0·068 857·27 -1653·42
[-0·132 to -0·005] [251·68 to 1462·86] [-2959·04 to -347·79]

(p=0·034) (p=0·006) (p=0·013)

BL vs. FU18 -0·102 1335·33 -3894·42
[-0·173 to -0·031] [112·85 to 2557·81] [-7256·51 to -532·33]

 (p=0·005) (p=0·032) (p=0·023)
Notes: Net benefit calculations assume a threshold value of £20k per-annum (hence £10k per 6 months and £30k 
for 18 months). In the uptake analysis, BL vs. 6 months compares NN (control group) to NY (treatment group). BL 
vs. 12 months compares NNN (control group) to NYY (treatment group). BL vs. FU18 compares NNNN (control 
group) to NYYY (treatment group). In the cessation analysis, BL vs. 6 months compares YY (control group) to YN 
(treatment group). BL vs. 12 months compares YYY (control group) to YNN (treatment group). BL vs. FU18 
compares YYYY (control group) to YNNN (treatment group).
Variables in the outcome equation: Gender, age (in 5-year groups), living arrangements, employment status, 
education, presence of limiting conditions. Variables in the matching equation: Gender, age (in 5-year groups), 
living arrangements, employment status, education, presence of limiting conditions, satisfied with transport, 
EQ5D domains scores (not utility value), 6 questions from the Social Support Inventory, distance to nearest 
community asset, cost of health care services in previous 6 months (before baseline).  
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Estimation sample 
(N=2,449; 56.0% of baseline cohort and 

83.8% of individuals in all waves) 

Returned 18-month questionnaire 
(N=2,922; 66.8% of baseline cohort) 

Mailed questionnaires 
(N=12,989) 

Returned baseline questionnaire 
(N=4,447; 34.2%) 

Usable baseline questionnaire 
(N=4,377; 33.6%) 

Returned 6-month questionnaire 
(N=4,225; 96.5% of baseline cohort) 

Returned 12-month questionnaire 
(N=3,390; 77.5% of baseline cohort) 

Missing information on community 
asset participation in any wave 

(N=473; 16.1% of individuals in all 
waves) 

Deaths (N=35) 
Other attrition (N=433) 

Total attrition (N=468; 10.7%)  

Deaths (N=26) 
Other attrition (N=809) 

Total attrition (N=835; 19.1%)  

Did not provide address for follow-up 
(N=152; 3.5%)  

Excluded as duplicates/not uniquely 
identifiable 

(N=70; 0.5%)  
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Note that the percentages in the final column may not sum to 100 due to rounding.  

 

Baseline  FU 6 months         FU 12 months      FU 18 months 

 

 

 

 

Yes; N=1012 (41%)

No;  N=48 (2%)

Yes; N=35 (1%)

No;  N=32 (1%)

Yes; N=52 (2%)

No;  N=22 (1%)

Yes; N=34 (1%)

No;  N=68 (3%)

Yes; N=148 (6%)

No;  N=32 (1%)

Yes; N=41 (2%)

No;  N=53 (2%)

Yes; N=44 (2%)

No;  N=53 (2%)

Yes; N=82 (3%)

No;  N=693 (28%)

Yes; N=1060 (43%)

No;  N=67 (3%)

Yes; N=74 (3%)

No;  N=102 (4%)

Yes; N=180 (7%)

No;  N=94 (4%)

Yes; N=97 (4%)

No;  N=775 (32%)

Yes; N=1127 (46%)

No;  N=176 (7%)

Yes; N=274 (11%)

No;  N=872 (36%)

Yes; N=1303
(53%)

No;  N=1146
(47%)
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ONLINE SUPPLEMENTARY APPENDIX 

Table A1: Rates of community asset participation over time 

  Baseline (%) 
6 months 

(%) 
12 months 

(%) 
18 months 

(%) 

Participation in community assets 53 57 58 59 

 Type of asset:         

Group for elderly or older people (e.g. lunch club) 11 12 12 13 

Education, arts, music or singing group (including evening classes) 8 9 9 10 

Religious group or church organisation 20 20 20 20 

Charity, voluntary or community group 15 15 14 15 

Social club (including WMCs, Rotary Clubs, etc.) 14 17 18 19 

Sports club, gym, exercise, or dance group 21 22 23 26 

Other group or organisation 18 20 20 20 

          

I don't regularly join in any of the activities of these organisations 47 43 42 41 

          

Notes: based on the fixed sample of N=2,449 individuals included in the primary analysis. Numbers sum to more than 100% as respondents can tick 

more than one option  
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Table A2: Variable definitions and summary statistics 

Variable 

description 

Possible 

Responses 

How included Treatment 

and/or 

Outcome 

Equation 

Mean Std. Dev. Min. Max.  

Sex Male or female As a binary 

variable 

(Female=1; 

male=0) 

Treatment 

and Outcome 

equations 

0·52  0 1 

Age Given in years Created a 

series of 5-year 

age bands and 

included these 

as binary 

variables. 

Reference is 

age 65-69.  

Treatment 

and Outcome 

equations 

    

  Age 65 - 69  0·32  0 1 

  Age 70 - 74  0·28  0 1 

  Age 75 - 79  0·21  0 1 

  Age 80 - 84  0·12  0 1 

  
Age 85 - 98 

 0·07  0 1 

Living 

arrangements 

Live alone; live 

with spouse; live 

with other 

Created a 

series of binary 

variables. 

Reference is 

live alone.  

Treatment 

and Outcome 

equations 

    

  Live alone  0·35  0 1 

  Live with 

spouse 

 0·59  0 1 

  Live with other  0·06  0 1 

Employment 

status  

Economically 

active; not 

economically 

active or retired; 

Other 

Created a 

series of binary 

variables. 

Reference is 

economically 

active.  

Treatment 

and Outcome 

equations 

    

  Economically 

active 

 0·06  0 1 

  Retired or not 

economically 

active 

 0·93  0 1 

  Other (inc. 

unemployed) 

 0·01  0 1 

Page 30 of 37

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 11, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
6 F

eb
ru

ary 2020. 
10.1136/b

m
jo

p
en

-2019-033186 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review only

3 
 

Highest 

educational 

attainment 

Degree; 1 or 

more A-levels (or 

equivalent); 1 or 

more GCSEs (or 

equivalent); NVQ 

qualification; 

other trade 

qualification; 

professional 

qualification; no 

qualifications.11 

Created a 

series of binary 

variables. 

Reference is no 

qualifications. 

Treatment 

and Outcome 

equations 

    

  No 

qualifications 

 0·38  0 1 

  School level 

Qualifications 

 0·24  0 1 

  College level 

Qualifications 

 0·09  0 1 

  University level 

Qualifications 

 0·07  0 1 

  NVQ and Trade 

Qualifications 

 0·07  0 1 

  Professional 

Qualifications 

 0·15  0 1 

Presence of 

limiting health 

conditions 

Shown a list of 

23 health 

conditions and 

asked how much 

they limit daily 

activity.  

Create 23 

binary variables 

=1 if condition 

limits daily 

activity by 4 or 

5 (out of 5); =0 

otherwise.  

Treatment 

and Outcome 

equations 

    

EQ5D domain 

values 

Include the 

responses to the 

5 domains of the 

EQ5D questions. 

Included as 

four binary 

variables for 

each domain. 

In each 

domain, the 

reference is ‘no 

problem’.  

Treatment 

equation only 

    

ICECAP-O 

score 

Scored using the 

algorithm in 

Coast et al.34 

As a 

continuous 

variable. 

Treatment 

equation only 
0·83 0·15 0 1 

Satisfaction 

with transport  

Very dissatisfied; 

dissatisfied; 

neither; satisfied; 

very satisfied. 

Created a 

series of binary 

variables. 

Reference is 

very 

dissatisfied.  

Treatment 

equation only 

    

Strength of 

social support 

(see note: A) 

None of the time; 

a little of the time; 

some of the time; 

most of the time; 

all of the time.  

For each 

question, 

created a 

series of binary 

variables. 

Reference is 

Treatment 

equation only 
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none of the 

time.  

Distance to 

nearest asset 

Calculated in 

miles (see note: 

B) 

As a 

continuous 

variable. Also 

include the 

squared term to 

allow for non-

linear 

relationship.  

Treatment 

equation only 
0·16 0·19 0·00 2·93 

Total cost of 

health care 

services used 

in the 6-month 

period prior to 

baseline 

Calculated as the 

sum of costs for 

different health 

care services.  

As a 

continuous 

variable. 

Treatment 

equation only 
1661·73 2072·78 0·00 32,154 

        

Note A: We consider six questions: (1) Is there someone available to you whom you can count on to listen to you when 

you need to talk? (2) Is there someone available to give you good advice about a problem? (3) Is there 

someone available who shows you love and affection?  (4) Is there someone available to help you with daily 

chores? (5) Can you count on anyone to provide you with emotional support (talking over problems or helping 

you make a difficult decision)? (6) Do you have as much contact as you would like with someone who you feel 

close to, someone in whom you can trust and confide?  

Note B:  We supplement the CLASSIC data with a dataset provided by Salford Council which contains the geo-

coordinates of all community assets within the Salford area. As we have home postcodes for respondents, we 

use these two pieces of information to calculate the minimum distance to the nearest asset using ‘as the crow 

flies’ straight-line distances.  
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Table A3: Determinants of drop-out (including mortality) 

  Main effect 
Interaction effect with  
BL participation status 

 Effect# p-value 95% CI Effect# p-value 95% CI 

EQ5D Health Utility Index -0·109 0·068 [-0·225, 0·008] -0·046 0·641 [-0·240, 0·148] 

Participate in CAs as baseline 0·083 0·510 [-0·164, 0·330] N/A 

Male Reference category 

Female -0·001 0·976 [-0·052, 0·051] -0·014 0·714 [-0·090, 0·061] 

Age 65 - 69 Reference category 

Age 70 - 74 0·034 0·295 [-0·029, 0·097] -0·004 0·926 [-0·099, 0·090] 

Age 75 - 79 0·033 0·346 [-0·036, 0·102] 0·016 0·758 [-0·086, 0·118] 

Age 80 - 84 0·084 0·037 [0·005, 0·162] 0·023 0·706 [-0·095, 0·141] 

Age 85 - 98 0·185 <0·001 [0·093, 0·278] 0·063 0·367 [-0·074, 0·200] 

Live alone Reference category 

Live with spouse 0·030 0·240 [-0·020, 0·081] -0·045 0·242 [-0·119, 0·030] 

Live with other 0·049 0·177 [-0·022, 0·120] 0·047 0·387 [-0·060, 0·155] 

Economically active Reference category 

Retired or not economically active 0·019 0·736 [-0·092, 0·130] -0·133 0·102 [-0·292, 0·027] 

Other (inc· unemployed) 0·169 0·143 [-0·057, 0·396] -0·168 0·362 [-0·530, 0·193] 

No qualifications Reference category 

School level Qualifications -0·073 0·049 [-0·145, 0·000] -0·037 0·453 [-0·134, 0·060] 

College level Qualifications -0·040 0·570 [-0·177, 0·097] -0·073 0·407 [-0·246, 0·100] 

University level Qualifications -0·068 0·303 [-0·196, 0·061] 0·073 0·392 [-0·094, 0·241] 

NVQ and Trade Qualifications -0·107 0·062 [-0·219, 0·005] 0·126 0·096 [-0·022, 0·274] 

Professional Qualifications -0·064 0·058 [-0·129, 0·002] 0·068 0·153 [-0·025, 0·161] 

Presence of limiting condition   

Asthma -0·025 0·687 [-0·149, 0·098] 0·001 0·991 [-0·215, 0·217] 

Cancer 0·127 0·157 [-0·049, 0·304] -0·072 0·642 [-0·373, 0·230] 

Back pain/Sciatica -0·034 0·378 [-0·109, 0·041] -0·015 0·812 [-0·139, 0·109] 

Bronchitis/COPD 0·134 0·008 [0·035, 0·234] -0·064 0·452 [-0·231, 0·103] 

Kidney disease 0·103 0·351 [-0·113, 0·319] -0·082 0·722 [-0·531, 0·368] 

Colon/Irritable bowel -0·079 0·204 [-0·202, 0·043] 0·069 0·477 [-0·121, 0·258] 

Congestive heart failure 0·090 0·316 [-0·086, 0·265] 0·128 0·347 [-0·139, 0·396] 

Diabetes -0·064 0·301 [-0·185, 0·057] 0·122 0·225 [-0·075, 0·319] 

Hard of hearing 0·059 0·163 [-0·024, 0·141] -0·011 0·866 [-0·138, 0·116] 

Heart disease/angina 0·039 0·449 [-0·063, 0·141] -0·092 0·305 [-0·268, 0·084] 

High blood pressure 0·101 0·081 [-0·012, 0·214] -0·093 0·343 [-0·284, 0·099] 

High cholesterol -0·095 0·141 [-0·221, 0·031] 0·066 0·557 [-0·154, 0·286] 

Osteoarthritis 0·016 0·683 [-0·060, 0·091] -0·050 0·415 [-0·170, 0·070] 

Osteoporosis 0·037 0·534 [-0·079, 0·153] 0·074 0·442 [-0·115, 0·264] 

Overweight -0·090 0·101 [-0·197, 0·017] 0·105 0·218 [-0·062, 0·272] 

Poor circulation in legs 0·067 0·101 [-0·013, 0·147] -0·040 0·546 [-0·171, 0·090] 

Rheumatoid arthritis -0·028 0·549 [-0·121, 0·064] 0·054 0·531 [-0·115, 0·224] 

Rheumatic disease 0·144 0·130 [-0·042, 0·331] -0·349 0·102 [-0·767, 0·069] 

Stomach problem/ulcer/etc· -0·085 0·146 [-0·199, 0·029] 0·058 0·521 [-0·118, 0·233] 
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Stroke 0·103 0·229 [-0·065, 0·270] -0·016 0·898 [-0·262, 0·230] 

Thyroid disorder 0·081 0·343 [-0·087, 0·249] -0·086 0·488 [-0·331, 0·158] 

Problems with vision 0·060 0·206 [-0·033, 0·153] -0·102 0·168 [-0·247, 0·043] 

Other conditions 0·001 0·993 [-0·125, 0·126] 0·165 0·076 [-0·017, 0·347] 

#: marginal effects following logistic regression of drop out, calculated at the mean of the 
variables. Bold indicates statistical significance at p<0.05.  

 

 

 

 

Table A4: Effect of community asset participation on outcomes - non-balanced sample 

 (1) (2) (3) 

 QALYs Cumulative cost (£) Net-benefit (£) 

    
Uptake     

BL vs. FU6 0·011 -135·86 224·89 

(Treated: 325/1426) [0·004 to 0·019] [-445·89 to 174·16] [36·75 to 413·04] 
   

 

    
BL vs. FU12 0·027 -107·95 641·07 

(Treated: 189/1025) [0·006 to 0·048] [-224·46 to 8·57] [118·98 to 1163·17] 
    

Cessation    

BL vs. FU6 -0·009 211·38 -300·50 

(Treated: 208/1513) [-0·016 to -0·001] [-74·78 to 497·55] [-581·85 to -19·15] 

    

    

BL vs. FU12 -0·012 1127·43 -1473·35 

(Treated: 106/1212) [-0·002 to -0·001] [258·87 to 2195·98] [-2828·49 to -118·21] 

    

Notes: Net benefit calculations assume a threshold value of 20k per-annum (hence 10k per 6 months). BL vs. 6 
months compares NN (control group) to NY (treatment group). BL vs. 12 months compares NNN (control group) to 
NYY (treatment group). BL vs. FU18 compares NNNN (control group) to NYYY (treatment group). 
Variables in the outcome equation: Gender, age (in 5-year groups), living arrangements, employment status, 
education, presence of limiting conditions. Variables in the matching equation: Gender, age (in 5-year groups), living 
arrangements, employment status, education, presence of limiting conditions, satisfied with transport, EQ5D 
domains scores (not utility value), 6 questions from the Social Support Inventory, distance to nearest community 
asset, cost of health care services in previous 6 months (before baseline).  
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Table A5: The effect of community asset participation changes on health outcomes given less 
stringent definition of uptake or cessation 

 (1) (2) (3) 

 QALYs Cumulative cost (£) Net-benefit (£) 

Panel  (a): Uptake    
BL vs. FU12 0·027 -61·34 498·93 

(NNN vs. N#Y) [0·003 to 0·052] [-502·42 to 379·73] [29·30 to 968·55] 

(775 vs. 277) (p=0·027) (p=0·785) (p=0·037) 

    
BL vs. FU18  0·049 -230·07 1672·05 

(NNNN vs N##Y) [0·009 to 0v090] [-846·17 to 386·03] [215·42 to 3128·68] 

(693 vs. 315) (p=0·017) (p=0·464) (p=0·024) 

    
Panel (b): Cessation    
BL vs. FU12 -0·049 1081·12 -2121·45 

(YYY vs. Y#N) [-0·077 to -0·022] [149·56 to 2012·68] [-3315·34 to -927·57] 

(1060 vs 169) (p<0·001) (p=0·023) (p<0.001) 

    
BL vs. FU18  -0·034 337·74 -1240·15 

(YYYY vs. Y##N) [-0·065 to -0·003] [62·68 to 612·80] [-2268·79 to -211·51] 

(1012 vs. 170) (p=0·031) (p=0·016) (p=0.018) 

    
Notes: Net benefit calculations assume a threshold value of 20k per-annum (hence 10k per 6 months and 30k for 18 
months). Each panel shows the treatment and control groups, along with sample sizes. 
Variables in the outcome equation: Gender, age (in 5-year groups), living arrangements, employment status, 
education, presence of limiting conditions. Variables in the matching equation: Gender, age (in 5-year groups), living 
arrangements, employment status, education, presence of limiting conditions, satisfied with transport, EQ5D 
domains scores (not utility value), 6 questions from the Social Support Inventory, distance to nearest community 
asset, cost of health care services in previous 6 months (before baseline).      
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Figure A1: Density plots of propensity scores before and after matching 

Panel (a): Uptake analysis 

 

Panel (b): Cessation analysis 
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(a) Indicate the study’s design with a commonly used term in the title or the abstract. 
Yes, we use “…a longitudinal cohort study…” (page 1_

 Title and abstract 1

(b) Provide in the abstract an informative and balanced summary of what was done 
and what was found Yes (pages 1 and 2)

Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 

Yes, INTRODUCTION section, particularly paragraph 3 (pages 4 and 5)
Objectives 3 State specific objectives, including any prespecified hypotheses. Yes, last paragraph 

of the INTRODUCTION section (page 5)

Methods
Study design 4 Present key elements of study design early in the paper. Yes, Data subsection (pages 

6-9)
Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment, 

exposure, follow-up, and data collection Yes, Data: cohort description  subsection, 
first paragraph and Figure 1 (page 6)
(a) Give the eligibility criteria, and the sources and methods of selection of 
participants. Describe methods of follow-up Yes, Data: cohort description  
subsection, first paragraph and Figure 1 (page 6)

Participants 6

(b) For matched studies, give matching criteria and number of exposed and 
unexposed. Yes, Statistical methods subsection, paragraphs two and three (pages 
9 and 10)

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect 
modifiers. Give diagnostic criteria, if applicable Yes, Data and variables subsection 
(pages 7-9) 

Data sources/ 
measurement

8*  For each variable of interest, give sources of data and details of methods of 
assessment (measurement). Describe comparability of assessment methods if there is 
more than one group Yes, Data and variables subsection (pages 7-9)

Bias 9 Describe any efforts to address potential sources of bias Yes, see discussion section 
(pages 13 – 16) 

Study size 10 Explain how the study size was arrived at Yes, Figure 1 (page 6)
Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, 

describe which groupings were chosen and why Yes, see Data and variables 
subsection (pages 7-9)
(a) Describe all statistical methods, including those used to control for confounding 
Yes, see Statistical methods subsection (pages 9 and 10)
(b) Describe any methods used to examine subgroups and interactions N/A
(c) Explain how missing data were addressed Yes, see Data and variables and 
Discussion sections (pages 7 – 9 & 14 – 15)  
(d) If applicable, explain how loss to follow-up was addressed N/A

Statistical methods 12

(e) Describe any sensitivity analyses Yes – see Results and Discussion sections, 
particularly secondary analyses (pages 11 and 13)

Results
Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers potentially 

eligible, examined for eligibility, confirmed eligible, included in the study, 
completing follow-up, and analysed. Yes, Figures 1 and 2 (pages 6 and 11)
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(b) Give reasons for non-participation at each stage Yes, Figure 1 (page 6)
(c) Consider use of a flow diagram Yes, Figure 1 (page 6)
(a) Give characteristics of study participants (eg demographic, clinical, social) and 
information on exposures and potential confounders. Yes, Tables 1, A1, and A2 
(page 10 & supplementary appendix) 
(b) Indicate number of participants with missing data for each variable of interest 
Figure 1 (page 6)

Descriptive data 14*

(c) Summarise follow-up time (eg, average and total amount) N/A
Outcome data 15* Report numbers of outcome events or summary measures over time Yes, Tables 1, 

A1, and A2. Also Figure 2 (pages 10 and 11 & supplementary appendix)
(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and 
their precision (eg, 95% confidence interval). Make clear which confounders were 
adjusted for and why they were included Yes – Tables 2&6 and A3 (Pages 11, 12 
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(b) Report category boundaries when continuous variables were categorized. Yes, age 
is put into categories and explained in the Data and variables subsection (page 8-
9)

Main results 16

(c) If relevant, consider translating estimates of relative risk into absolute risk for a 
meaningful time period N/A

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and 
sensitivity analyses Yes, Secondary Analyses subsection (pages 11 and 13)

Discussion
Key results 18 Summarise key results with reference to study objectives Yes, Discussion section. 

Particularly subsections: Statement of principal findings, and Strengths and 
weaknesses in relation to other studies, discussing particularly any differences in 
results (pages 13 – 16) 

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or 
imprecision. Discuss both direction and magnitude of any potential bias. Yes, 
Strengths and weaknesses of the study subsection  (pages 13 – 16)

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, 
multiplicity of analyses, results from similar studies, and other relevant evidence Yes, 
Meaning of the study: possible mechanisms and implications for clinicians or 
policymakers subsection (pages 13 – 16)

Generalisability 21 Discuss the generalisability (external validity) of the study results. Yes, Discussion 
section (pages 13 – 16)

Other information
Funding 22 Give the source of funding and the role of the funders for the present study and, if 

applicable, for the original study on which the present article is based Yes, in both 
the abstract and at the end of the document. 

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and 
published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely 
available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 
http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is 
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1 ABSTRACT

2 Objectives

3 Improving outcomes for older people with long-term conditions and multimorbidity is a 

4 priority. Current policy commits to substantial expansion of social prescribing to community 

5 assets, such as charity, voluntary or community groups. We use longitudinal data to add to 

6 the limited evidence on whether this is associated with better quality of life or lower costs of 

7 care. 

8 Design 

9 Prospective 18-month cohort survey of self-reported participation in community assets and 

10 quality of life linked to administrative care records. Effects of starting and stopping 

11 participation estimated using double-robust estimation.. 

12 Setting 

13 Participation in community asset facilities. Costs of primary and secondary care.

14 Participants 

15 4,377 older people with long-term conditions

16 Intervention 

17 Participation in community assets. 

18 Primary and secondary outcome measures

19 Quality-Adjusted Life Years (QALYs), healthcare costs and social value estimated using net-

20 benefits.

21 Results 

Page 3 of 38

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 11, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
6 F

eb
ru

ary 2020. 
10.1136/b

m
jo

p
en

-2019-033186 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review only

3

1 Starting to participate in community assets was associated with a 0·017 (95%CI: 0·002 to 

2 0·032) gain in QALYs after six-months, 0·030 (95%CI: 0·005 to 0·054) after 12-months and 

3 0·056 (95%CI: 0·017 to 0·094) after 18-months. Cumulative effects on care costs were 

4 negative in each time period: -£96 (95% CI:-£512 to £321) at six-months; -£283 (95%CI:-

5 £926to£359) at 12-months; and -£453 (95%CI: -£1366 to £461) at 18-months. The net 

6 benefit of starting to participate was £1956 (95%CI: £209 to £3703) per participant at 18-

7 months. Stopping participation was associated with larger negative impacts of -0·102 

8 (95%CI: -0·173 to- 0·031) QALYs and £1335·33 (95%CI: £112·85 to £2557·81) higher costs 

9 after 18-months.

10 Conclusions

11 Participation in community assets by older people with long-term conditions is associated 

12 with improved quality of life and reduced costs of care. Sustaining that participation is 

13 important because there are larger negative effects of stopping. The results support the 

14 inclusion of community assets as part of an integrated care model for older patients.

15 Key words 

16 Community assets; social prescribing; long-term conditions; multimorbidity; health related 

17 quality of life; administrative health care costs; societal net-benefit.

Strengths and limitations of this study 

 Use of longitudinal cohort data allows us to examine the effects of both starting and 

stopping participation in community assets

 Statistical matching strengthens our estimation of the effects of community assets

 Health care costs estimated from linked administrative records

 Data derived from a single geographical area

 The estimated effects reflect natural changes in participation in community assets, 

rather than the effects of a formal social prescribing scheme
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1

2

3 INTRODUCTION  

4 Services for managing long-term conditions and multimorbidity are a major component of 

5 health care costs in modern economies and developing innovative ways to deliver cost–

6 effective care for older people with long-term conditions is a policy priority. Although better 

7 health and care services are important, they are potentially associated with high costs of 

8 delivery, and may not be suitable for helping older patients with the challenges they face and 

9 the goals they want to achieve. For example, loneliness is prevalent among older patients, 

10 and may be a significant factor in their health.1,2 Older patients may prioritise different goals 

11 to their health care professionals, and those goals (for social support and inclusion, and 

12 developing new skills) may be difficult to achieve through conventional health and care 

13 services. 

14 In 2010, policy-makers in the UK proposed a ‘Big Society’3, where individuals engaged more 

15 with the facilities in their local community, to improve health and well-being through better 

16 engagement with ‘community assets’ – defined as ‘…the collective resources which 

17 individuals and communities have at their disposal, which protect against negative health 

18 outcomes and promote health status’ 4, such as charity, voluntary or community groups. 

19 Health and social care organisations were advised to support the development and use of 

20 such assets among their populations, by mapping community assets and engaging in a 

21 process of Asset Based Community Development5, to help the community increase the 

22 health and well-being of its population using activities, skills, and assets within the 

23 community. 

24 The way in which health and social care organisations engage with community assets has 

25 subsequently become more direct. In several areas, health and care professionals (as well 
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1 as other front-line professionals) have begun to make referrals to such community assets as 

2 part of the management of patients, in a process known as ‘social prescribing’. Social 

3 prescribing is defined in a number of different ways, but the definition we feel is most 

4 appropriate here is “A mechanism for linking patients with non-medical sources of support 

5 within the community”.’6 Social prescribing is varied across England – sometimes it involves 

6 referral, sometimes just signposting, and it may involve use of existing assets or co-design of 

7 new ones. This idea has recently been given new impetus with a commitment in the Long 

8 Term Plan for the NHS in England to have over 1,000 trained social prescribing link workers 

9 in post by March 2021 and to expand provision so that over 900,000 people will have been 

10 referred to social prescribing schemes by March 2024.  Within the Long Term Plan, social 

11 prescribing is linked to a wider salutogenic model of Universal Personalised Care and seeks 

12 to adopt a wider view of care to include a more person-centred model with a focus on well-

13 being and resilience, not just absence of disease.

14 This rapid expansion of formal provision will occur without a strong evidence base. Although 

15 reviews and qualitative work have suggested that that community assets improve the health 

16 of participants7,8, there is limited quantitative evidence.9 Qualitative outcomes have included 

17 a sense of involvement and better well-being8, whereas quantitative outcomes have included 

18 health related quality of life and health care costs9.   The evidence base for social 

19 prescribing is equally limited and has yet to arrive at a consensus.10 However, it is worth 

20 noting that the evidence is still developing in this field, with ongoing qualitative and quantities 

21 studies.  

22 We previously evaluated an integrated care programme for older people which included a 

23 programme to improve use of community assets.9 We used data from a cohort of older 

24 people to analyse cross-sectional associations between community asset participation, 

25 health and health care utilisation. The evidence suggested that community asset 

26 participation was associated with significant improvements in health and not significant 
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1 reductions in health care costs. However, the cross-sectional nature of the data meant that 

2 we could not interpret the relationships as causal. 

3 In this study, we analyse the relationships between community asset participation, health 

4 and health care utilisation longitudinally, to provide a more rigorous assessment of the 

5 causal impact of community asset participation. Using administrative health records further 

6 strengthens the analysis presented here as it removes the reliance on recall. As well as 

7 considering the uptake of community assets as a possible health enhancing activity, we 

8 additionally examine the possibility of there being health decrements associated with 

9 ceasing to participate in community assets. A priori, it is not expected that there will be equal 

10 gains and equal reductions. 

11 METHODS

12 Data: cohort description 

13 The data used in this analysis were made available as part of the National Institute of Health 

14 Research funded Comprehensive Longitudinal Assessment of Salford Integrated Care 

15 (CLASSIC) study.11 CLASSIC is an evaluation framework designed to evaluate the Salford 

16 Integrated Care Programme (SICP). The SICP is a large-scale integrated care project to 

17 transform care for older people with long-term conditions and social care needs. The SICP 

18 aims to improve care via a number of mechanisms, including improved access to community 

19 assets. Questionnaires were mailed to 12,989 individuals aged 65 years and older with at 

20 least one long-term health condition living in the Salford area (a city in the North West of 

21 England) between November 2014 and February 2015. These individuals were selected 

22 from the disease registers of 33 general practices. 

23 Usable responses were received from 4377 (34%) individuals. These individuals were then 

24 sent follow-up questionnaires at 6-, 12-, and 18-months. At 18-months, responses were 

25 revived from 2,449 individuals (56% of the baseline cohort). A flowchart showing response 

26 rates over time is shown in Figure 1.
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1 FIGURE 1 HERE; Figure 1: Description of the cohort 

2 Patient and public involvement 

3 A Study Advisory group was formed, whose remit included overseeing management of the 

4 entire research project (of which the results presented here are one part), providing a patient 

5 voice and commenting on the emerging results and dissemination strategy. We also 

6 presented the cohort design and the measures to a local patients group, and made changes 

7 in response to their feedback. We further presented the cohort design to a local PPI group 

8 who provided advice on encouraging people to stay in the cohort.

9 Data: variables 

10 Health-related quality of life

11 Health-related quality of life (HRQoL) was measured using the Euro-QoL 5D-5L.12,13 The 

12 EQ-5D-5L is a generic preference-based measure of HRQoL covering five domains 

13 (mobility, self-care, usual activities, pain/discomfort, anxiety/depression). 

14 Participants completed the EQ-5D-5L in the baseline, 6-month, 12-month, and 18-month 

15 follow-up questionnaires. Responses were converted to a single index utility value based 

16 upon the crosswalk mapping tool of van Hout et al.14, which maps from the 5-level 

17 questionnaire onto the 3-level questionnaire. This crosswalk tool is the National Institute for 

18 Health and Care Excellence (NICE)’s preferred method of obtaining utility values from the 

19 EQ-5D-5L.15 In a robustness check we used the newly developed algorithm for directly 

20 calculating utility scores from the EQ-5D-5L.16

21 Quality-adjusted life years (QALYs) were then calculated at the individual level using the 

22 area under the curve method assuming linear extrapolation of utility between time points 

23 (Hunter et al.17).

24 Health care utilisation 
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1 Respondents were matched to their administrative health records using NHS Numbers. This 

2 allowed us to construct detailed information on use of primary and secondary health 

3 services. Individual-level health care resource utilisation over the study period was collected 

4 from two sources. The number of GP contacts in the previous 6 months was collected from 

5 electronic primary care databases. Hospital utilisation was extracted from linked 

6 administrative patient records provided by the NHS, divided into emergency admissions 

7 (short stays ≤5, long stays > 5 days), elective admissions, elective day cases, outpatient 

8 attendances and accident and emergency (A&E) department attendances, as in Panagioti et 

9 al.18

10 We costed these activities using NHS Reference Costs, in 2014/15 values19 and/or PSSRU 

11 unit costs.20 The costs were as follows: elective appointments = £3,405; emergency long-

12 stay visits = £2,863; emergency short-stay visits = £608; day-case visits = £704; outpatient 

13 visits = £112; and visits to Accident and Emergency = £132.

14 Information from primary care records contained a count of the number of times an individual 

15 visited their GP. We then applied the PSSRU Unit Cost (in 2014/15 values) of £65 per visit.20

16 We applied a discount rate of 3.5% to the costs and benefits.21

17 Net-benefit 

18 As in our earlier work9, we defined net-benefits as an individual’s QALY gain minus the cost 

19 of their healthcare utilisation.22 We used the two thresholds used by the National Institute for 

20 Health and Care Excellence; namely £20,000 and £30,000 but focus mainly on the £20,000 

21 threshold for reasons of brevity. 

22 Community asset participation

23 Community asset participation was defined as a binary variable equal to one if an individual 

24 reported participating in any one of a list of activities, and zero otherwise. The list of 
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1 community assets is included in a supplementary appendix, along with reported participation 

2 rates over time (Table A1). 

3 Demographic and socioeconomic characteristics

4 We controlled for gender and age using a series of 5-year age categories (ranging from 65–

5 69 years, up to 85+years). The reference age group is 65–69 years. We also controlled for 

6 living situation, coded as ‘live with spouse’, ‘live with other’ or the reference category ‘live 

7 alone’. We included binary variables for each of the following qualifications: ‘one or more 

8 Ordinary Level (O-Levels)/ Certificate of Secondary Education (CSEs)/General Certificate of 

9 Secondary Education (GCSEs)’, ‘one or more A-Levels/AS-Levels’, ‘Degree’, ‘National 

10 Vocational Qualification (NVQ)’, ‘Trade qualifications’, ‘Professional qualifications’). An 

11 individual can tick multiple responses. The reference category was ‘no qualifications’. The 

12 variables used in this analysis are summarised in Table A2 (supplementary appendix). 

13 Statistical methods

14 We used double-robust estimation23 to estimate the impact of community asset participation 

15 on (i) health related quality of life, (ii) costs of formal health care services, and (iii) net social 

16 benefit.22

17 Double-robust estimation is a form of treatment effects estimator that accounts for 

18 observable factors that could influence treatment. The method combines a propensity score 

19 model with a regression adjustment. The propensity score is obtained from a logistic 

20 regression of community asset participation on baseline covariates. The inverse of this 

21 propensity score is then used to weight the regression model for the outcome.23 As long as 

22 one model is correctly specified, the double-robust estimator produces unbiased results.24,25 

23 If both models are correctly specified, then double-robust estimator is both unbiased and 

24 efficient.26
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1 The choice of control variables for both models is important. We provide a full list of all 

2 variables included in both the treatment (propensity score) equation and the outcome 

3 (regression adjustment) model in an online appendix Table A2.    

4 Analysis was performed in Stata (version 15.1). Double-robust estimation was implemented 

5 using the teffects ipwra command, which by default assumes a linear model in the outcome 

6 equation. 

7

8

9 Primary analysis 

10 Our primary analysis focuses on the individuals who provided information on their 

11 participation in community assets in all four waves of the survey. To assess if initial 

12 community asset participation was associated with whether the respondent remained in the 

13 sample, we ran a logistic model of drop-out as a function of baseline characteristics, 

14 including health and community asset participation. We interacted baseline community asset 

15 participation with all of the covariates to see if there were differential associations between 

16 drop-out and the covariates between those who did or did not participate in community 

17 assets at baseline. 

18 Uptake analysis

19 For the 6-month analysis, we defined the comparator group as those individuals who did not 

20 participate in community assets at baseline and continued to not participate at the 6-month 

21 follow-up. The treatment group consists of those individuals who did not participate in assets 

22 at baseline but did report participation at 6-months. This is comparison A (Table 1). 

23 TABLE 1 HERE
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1 For the 12-month and 18-month analyses the definition of the treatment group was more 

2 complicated. As there are three time points in the 12-month analysis and four time points in 

3 the 18-month analysis, there are 23=8 and 24=16 different possible combinations of 

4 participation and non-participation, respectively. We focused on the ‘best case scenario’ in 

5 the primary analyses.  

6 In the 12-month and 18-month analyses, the comparator group is those individuals who 

7 never participated (NNN or NNNN). The primary definition of treatment in the 12-month 

8 analysis was NYY (comparison C) and in the 18-month analysis was NYYY (comparison E).

9

10

11 Cessation analysis

12 We followed a similar logic for estimating the effects of ceasing to participate in community 

13 assets. For the 6-month analysis we defined the comparator group as those who always 

14 participate and the treatment group as those individuals who initially participated at baseline 

15 and then stopped by the 6-month follow-up; comparison F. The 12-month and 18-month 

16 analyses followed a similar pattern, and are shown as comparisons H and J in Table 1. 

17 Secondary analyses

18 In a secondary analysis we relaxed the restriction that an individual had to remain in the 

19 sample for all four waves. We included data from all individuals in the respective waves. 

20 In another secondary analysis, we additionally considered the effects of participating in 

21 community assets at the 12 or 18-month follow-up, regardless of what happened in the 

22 interim periods. For the uptake analysis, these were comparisons B and D in Table 1. For 

23 the cessation analysis, these were comparisons G and I.

24 RESULTS 
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1 Selected characteristics of the respondents at baseline are available in Table 2. Further 

2 detail is provided in Table A2. 

3 Participation in community assets over time

4 Figure 2 shows how many people participated in community assets at each wave.

5 FIGURE 2 HERE; Figure 2: Longitudinal patterns of community asset participation

6 Participation in community assets increased over time (Table 2). The largest increase in 

7 participation occurred between baseline (53%) and the 6-month follow-up (57%). Mean 

8 levels of health-related quality of life decrease over time for both participants and non-

9 participants.

10 TABLE 2 HERE

11 Attrition analysis

12 The only significant predictors of drop-out from the cohort were older age and education. 

13 However, the magnitude of their effects on drop-out were not significantly different between 

14 those who initially participated and those who initially did not participate in community 

15 assets. The full regression results are presented in a supplementary appendix (Table A3).

16 Statistical tests of suitability of the propensity score 

17 Figure A1 (supplementary appendix) shows the distributions of the propensity scores before 

18 and after matching. Panel (a) shows the distributions for the uptake analysis and panel (b) 

19 shows the distributions for the cessation analysis. In both cases, the matching considerably 

20 improves the similarity between the control and treatment groups.

21 Multivariate analysis: Uptake analysis

22 There is a positive and statistically significant effect of starting community asset participation 

23 on health-related quality of life (Table 3, panel (a)). The benefit of starting to participate in 

24 community assets is a 0·017 QALY gain (95% CI: 0·002 to 0·032) compared to those who 
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1 never participate in assets at the 6-month follow-up. The effect of starting to participate in 

2 community assets is a QALY gain of 0·030 (95% CI: 0·005 to 0·054) at the 12-month follow-

3 up and a QALY gain of 0·056 (95% CI: 0·017 to 0·094) at 18 months. 

4 Starting to participate in community assets reduced costs in the 6-month period by £96 (95% 

5 CI: £-512 to £321), in the 12-month period by £283 (95% CI: £-926 to £359) and in the 18-

6 month period by £453 (95% CI: £-1366 to £461). Whilst these effects are in the direction 

7 expected, they are not statistically significant. 

8 Assuming a willingness-to-pay of £20,000 per QALY, the 6-month net-benefit of starting to 

9 participate in community assets was £155 per-participant (95% CI: £13 to £297). The 12-

10 month net-benefit was £734 per-participant (95% CI: £66 to £1403) and the 18-month net 

11 benefit was £1956 per-participant (95% CI: £209 to £3703).

12 TABLE 3 HERE

13 Multivariate analysis: Cessation analysis

14 When we consider cessation (Table 3, panel(b)), we found that stopping participating in 

15 community assets led to a QALY decrease of 0·036 at the 6-month follow-up (95% CI:-0·068 

16 to -0·004). The corresponding QALY losses for the 12-month and 18-month follow-ups were 

17 0·068 (95% CI: -0·132 to -0·005) and 0·102 (95% CI: -0·173 to -0·031), respectively.  

18 When we considered the total costs of health-care utilisation, we found that stopping 

19 participating in community assets led to large and statistically significant increases in health 

20 care utilisation costs. In the 6-month period this increase was £689 (95% CI: £162 to £1216) 

21 whereas in the 12-month and 18-momnth follow-ups these increases were £857 (95% CI: 

22 £252 to £1463) and £1335 (95% CI: £113 to £2558), respectively. 

23 Additionally, there were negative net-benefits (assuming a £20,000 NICE threshold) 

24 associated with cessation. In the 6-month period this potential loss was £624 per-participant 

25 per-year (95% CI: £-112 to £-25), whereas in the 12-month and 18-month follow-up periods 
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1 this loss was £1653 per-participant per-year (95% CI: £-2959 to £-348) and £3894 per-

2 participant per-year (95% CI: £-7257 to £-532), respectively. 

3 Secondary Analyses 

4 The results using all available data on respondents are qualitatively similar in terms of 

5 magnitude and statistical significance (Table A4). 

6 Use of less strict definitions of uptake and cessation also produces similar results, but the 

7 effects are typically smaller in magnitude (Table A5). 

8 DISCUSSION

9 Our study involved a large sample of patients recruited and followed up over an 18-month 

10 period. Although there was loss to follow-up, the overall rate of retention was reasonable. 

11 We collected detailed data on asset use and health, with objective data on health care costs 

12 available from administrative records. We adopted rigorous methods for the estimation of 

13 causal effects and found the main results were robust to several assumptions. 

14 We additionally performed many robustness/sensitivity analyses where we changed the 

15 variables include in the matching model. Our main results remained qualitatively similar in all 

16 cases, and we concluded that our main findings were not sensitive to the choice of variables 

17 used in the matching equation. 

18 However, the study was conducted in a single region in the United Kingdom, in a population 

19 of older people living in an area undergoing transformation of older people’s services. Care 

20 must therefore be taken in generalising from this context. According to Public Health 

21 England, Salford is among the 20% most deprived districts in England with lower life-

22 expectancy than the national average. 94% of residents are white.  However, Salford has 

23 experienced many healthcare reforms in the recent past, particularly around older people. As 

24 a result, Salford is the first ‘age Friendly City’ and the Age Well campaign has experienced 

25 considerable success. The SICP  programme, and CLASSIC evaluation, also ensured that 
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1 there was more integration of care within Salford, particularly during the study period. 

2 Therefore, the results need to be interpreted in this context, where there has been significant 

3 investment in community assets locally. 

4 As we highlighted in previous work, objective data on the impact of increasing use of 

5 community assets is limited9, and this paper therefore makes a significant contribution to this 

6 area. Nevertheless, our broad results are in line with published work in this field, while 

7 adding value due to the methodological strengths of the work. 

8 Haslam et al27 undertook a longitudinal study of the relationship between engagement with 

9 social groups and cognitive function using data from the English Longitudinal Study of 

10 Ageing (ELSA). They found that current use of social groups significantly predicted better 

11 cognition. Their study differs from ours in that we are interested in health and health care 

12 utilisation and we model the decision to partake in social groups and community assets. 

13 Also using ELSA, Steffens et al28 analysed the relationship between social group 

14 participation and quality of life and mortality, particularly around the time of retirement. They 

15 showed that engagement with social groups led to better quality of life and a reduced risk of 

16 premature death. They used a ‘matched control group’ approach and had a much smaller 

17 treated sample. We argue that the methods used here, as well as the wider suite of outcome 

18 measures, reinforces their message that starting to use community assets and social groups 

19 can significantly improve health.

20 Two analyses by Cruwys et al have considered the relationship between social group 

21 participation and depression.29,30 They show, using various data sources, that membership 

22 of more clubs was associated with a lower probability of future depression and that 

23 identification with a social group predicts recovery from depression. Our results are 

24 consistent with this in that depression has been shown to be a major driver of health related 

25 quality of life31 and health care utilisation.32  
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1 Social prescribing schemes play a key role in the NHS Long Term Plan. Although popular 

2 with services and policy makers, a recent review of such schemes found significant issues 

3 with the quality of the evidence base10, with only 2/15 evaluations having any sort of 

4 comparator. This evidence base is continually evolving, and we expect this to change given 

5 a number of ongoing and planned evaluations.

6 Our analytical methods provided a comparator group to better assess the impact of changes 

7 in asset use. We assessed naturalistic changes in asset use in the context of a wider 

8 integrated care initiative, which saw some patients starting to use assets, and others ceasing 

9 use. It is plausible that at least some of this increased use reflected the wider integrated care 

10 initiative that was being undertaken in the area, but this cannot be determined reliably. Our 

11 analysis used a large sample and robust analytic methods, and was able to assess the 

12 effects of starting and stopping asset use. However, we were not testing the impact of new 

13 referrals to community assets, and we cannot be sure that the benefits of the changes we 

14 assessed would necessarily translate to patients in formal social prescribing schemes. 

15 Nevertheless, our results make an important contribution, given the policy interest in these 

16 approaches and the limited evidence base. 

17 Our results highlight that the effects of starting and stopping asset use are not symmetrical, 

18 which suggests that equal attention needs to be given to these different processes. The 

19 focus of social prescribing tends to be on the former, but our data suggests that it is 

20 important to identify people whose use of assets stops. If such people can be identified and 

21 supported, the gains might be even greater, but it is not clear that the same schemes would 

22 be suited for increasing use and maintaining use. 

23 Unanswered questions and future research

24 As noted previously, the study was conducted in a single region of the UK, and the results 

25 would need replication. Given that the benefits of asset use seemed to increase with time, 

26 further long-term evaluation would also be indicated. Exploration of the reasons why people 
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1 stop using assets, and whether it can be identified and managed more effectively, would 

2 also be a research priority. 

3 Another potential limitation is that we do not observe the timing of events. For example, in 

4 the cessation analysis we know that individuals ceased participation in community assets 

5 and they experiences a decline in QALYs. We assume that the former caused the latter, but 

6 it may be possible that declining HRQoL led to a cessation in asset participation. The 

7 statistical matching on baseline characteristics should somewhat mitigate against this if we 

8 assume that initial levels of HRQoL and health indicate similar rates of decline, conditional 

9 on age and other factors. However, without detailed dates of when community asset 

10 participation stopped, we cannot be certain of the sequence of events.

11 In our analysis, we are unsure if individuals chose to start (or stop) using community assets 

12 because they were referred to them by a link worker (a social prescriber), or if they chose to 

13 do so for other reasons (including friend referrals, more exposure, etc.). Therefore, whilst we 

14 demonstrate that community assets have considerable benefits, we cannot be completely 

15 confident that this is all attributable to social prescribing.  

16 Further, we cannot confidently demonstrate which type of community assets are most 

17 beneficial, as our definition of utilisation is based on self-reports. 

18 Our results provide a robust assessment of the impacts of changes in the use of community 

19 assets, and provide further impetus to calls for robust evaluation of their effects. There is a 

20 legitimate debate as to whether the standard controlled trial is optimal for the assessment of 

21 such schemes, given their flexible nature (and the importance of patient choice) and the 

22 likely impact of context (include local availability of assets) which may complicate evaluation, 

23 although there are examples of evaluation using trial methodology.33 

24 CONCLUSION
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1 We used quasi-experimental methods to explore the impact of changing patterns of the use 

2 of community assets in a population of older people living in an area that introduced an 

3 integrated care initiative which sought to increase asset use. 

4 We found that increasing use of community assets was associated with increased health 

5 related quality of life, reduced costs, and positive societal net-benefit. The reduction in costs 

6 and positive net-benefits were sustained over time and indicated substantial benefits from 

7 prolonged community asset use. 

8 The effects of starting to use assets were not symmetrical with ceasing use, with the latter 

9 associated with larger losses. This is important, as encouraging use among those who do 

10 not currently use assets may require different policy and patient-level interventions to those 

11 designed to encourage continued use. 

12 The results support the inclusion of community assets as part of an integrated care model for 

13 older patients. 
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Table 1: List of comparison groups and definitions of control and treatment groups

Pattern of community asset participationComparison
Control group Treated group

A 6-month uptake analysis NN NY
B Uptake sensitivity analysis NNN N?Y
C 12-month uptake analysis NNN NYY
D Uptake sensitivity analysis NNNN N??Y
E 18-month uptake analysis NNNN NYYY
F 6-month cessation analysis YY YN
G Cessation sensitivity analysis YYY Y?N
H 12-month cessation analysis YYY YNN
I Cessation sensitivity analysis YYYY Y??N
J 18-month cessation analysis YYYY YNNN
Note: Y indicates participation. N indicates non-participation.? indicates either participation or non-participation. 
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Table 2: Changes over time in health-related quality of life, costs of healthcare utilisation, 
participation, and selected baseline summary statistics by initial participation status 

    
Pooled Initial non-participants Initial participants 

 (N=2,449)  (N=1,146) (N=1,303)
EQ5D scores over time
EQ5D score (B) 0·759 (0.234) 0·712 (0.263) 0·792 (0·204)

EQ5D score (FU6) 0·752 (0.238) 0·705 (0.268) 0·791 (0·202)

EQ5D score (FU12) 0·751 (0.239) 0·704 (0.270) 0·792 (0·199)

EQ5D score (FU18) 0·742 (0.239) 0·699 (0.268) 0·784 (0·207)

Health care costs over time
Health care costs (-6 to B) 1661.73 (2072.78) 1779.89 (2231.93) 1557.71 (1916.64)

Health care costs (B to FU6) 1754.97 (2063.16) 1850.86 (2204.30) 1670.52 (1927.28)

Health care costs (FU6 to FU12) 1489.33 (1730.47) 1519.78 (1815.86) 1463.06 (1651.90)

Health care costs (FU12 to FU18) 2347.15 (2512.30) 2476.51 (2789.90) 2233.26 (2234.53)

Participation rates over time

CA participation rate (B) 53% 0% 100%

CA participation rate (FU6) 57% 24% 86%

CA participation rate (FU12) 58% 24% 87%

CA participation rate (FU18) 59% 28% 87%

Selected covariates at baseline
Female 0.52 0.52 0.54

Aged 65-69 years 0.32 0.32 0.31

Aged 70-74 years 0.28 0.27 0.29

Aged 75-79 years 0.21 0.21 0.22

Aged 80-84 years 0.12 0.13 0.11

Aged 85+ years 0.07 0.08 0.06
Live alone 0.35 0.35 0.34
Live with spouse 0.59 0.58 0.61
Live with other 0.06 0.07 0.05
No qualifications 0.42 0.52 0.35
School level Qualifications 0.28 0.17 0.37
College level Qualifications 0.1 0.05 0.15
University level Qualifications 0.07 0.05 0.1
NVQ and Trade Qualifications 0.23 0.22 0.24
Professional Qualifications 0.22 0.16 0.26
For continuous outcomes, standard deviations are given in parentheses.
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Table 3: The effect of starting community asset participation on outcomes

(1) (2) (3)

 QALYs Total Cumulative cost 
(£) Net-benefit (£20k p/a); £)

Panel (a) Uptake analysis 
BL vs. FU6 0·017 -95·59 154·74

[0·002 to 0·032] [-511·84 to 320·65] [12·56 to 297·22]
(p=0·022) (p=0·653) (p=0·033)

BL vs. FU12 0·030 -283·42 734·27
[0·005 to 0·054] [-925·50 to 358·66] [66·02 to 1402·53]

(p=0·019) (p=0·387) (p=0·031)

BL vs. FU18 0·056 -452·56 1955·50
[0·017 to 0·094] [-1365·89 to 460·74] [208·50 to 3702·50]

 (p=0·004) (p=0·331) (p=0·028)

Panel (b) Cessation analysis 
BL vs. FU6 -0·036 689·00 -624·35

[-0·068 to -0·004] [161·69 to 1216·31] [-1224·21 to -24·50]
(p=0·029) (p=0·010) (p=0·041)

BL vs. FU12 -0·068 857·27 -1653·42
[-0·132 to -0·005] [251·68 to 1462·86] [-2959·04 to -347·79]

(p=0·034) (p=0·006) (p=0·013)

BL vs. FU18 -0·102 1335·33 -3894·42
[-0·173 to -0·031] [112·85 to 2557·81] [-7256·51 to -532·33]

 (p=0·005) (p=0·032) (p=0·023)
Notes: Net benefit calculations assume a threshold value of £20k per-annum (hence £10k per 6 months and £30k 
for 18 months). In the uptake analysis, BL vs. 6 months compares NN (control group) to NY (treatment group). BL 
vs. 12 months compares NNN (control group) to NYY (treatment group). BL vs. FU18 compares NNNN (control 
group) to NYYY (treatment group). In the cessation analysis, BL vs. 6 months compares YY (control group) to YN 
(treatment group). BL vs. 12 months compares YYY (control group) to YNN (treatment group). BL vs. FU18 
compares YYYY (control group) to YNNN (treatment group).
Variables in the outcome equation: Gender, age (in 5-year groups), living arrangements, employment status, 
education, presence of limiting conditions. Variables in the matching equation: Gender, age (in 5-year groups), 
living arrangements, employment status, education, presence of limiting conditions, satisfied with transport, 
EQ5D domains scores (not utility value), the ICECAP-O score, 6 questions from the Social Support Inventory, 
distance to nearest community asset, cost of health care services in previous 6 months (before baseline).  
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Estimation sample 
(N=2,449; 56.0% of baseline cohort and 

83.8% of individuals in all waves) 

Returned 18-month questionnaire 
(N=2,922; 66.8% of baseline cohort) 

Mailed questionnaires 
(N=12,989) 

Returned baseline questionnaire 
(N=4,447; 34.2%) 

Usable baseline questionnaire 
(N=4,377; 33.6%) 

Returned 6-month questionnaire 
(N=4,225; 96.5% of baseline cohort) 

Returned 12-month questionnaire 
(N=3,390; 77.5% of baseline cohort) 

Missing information on community 
asset participation in any wave 

(N=473; 16.1% of individuals in all 
waves) 

Deaths (N=35) 
Other attrition (N=433) 

Total attrition (N=468; 10.7%)  

Deaths (N=26) 
Other attrition (N=809) 

Total attrition (N=835; 19.1%)  

Did not provide address for follow-up 
(N=152; 3.5%)  

Excluded as duplicates/not uniquely 
identifiable 

(N=70; 0.5%)  
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Note that the percentages in the final column may not sum to 100 due to rounding.  

 

Baseline  FU 6 months         FU 12 months      FU 18 months 

 

 

 

 

Yes; N=1012 (41%)

No;  N=48 (2%)

Yes; N=35 (1%)

No;  N=32 (1%)

Yes; N=52 (2%)

No;  N=22 (1%)

Yes; N=34 (1%)

No;  N=68 (3%)

Yes; N=148 (6%)

No;  N=32 (1%)

Yes; N=41 (2%)

No;  N=53 (2%)

Yes; N=44 (2%)

No;  N=53 (2%)

Yes; N=82 (3%)

No;  N=693 (28%)

Yes; N=1060 (43%)

No;  N=67 (3%)

Yes; N=74 (3%)

No;  N=102 (4%)

Yes; N=180 (7%)

No;  N=94 (4%)

Yes; N=97 (4%)

No;  N=775 (32%)

Yes; N=1127 (46%)

No;  N=176 (7%)

Yes; N=274 (11%)

No;  N=872 (36%)

Yes; N=1303
(53%)

No;  N=1146
(47%)
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ONLINE SUPPLEMENTARY APPENDIX 

Table A1: Rates of community asset participation over time 

  Baseline (%) 
6 months 

(%) 
12 months 

(%) 
18 months 

(%) 

Participation in community assets 53 57 58 59 

 Type of asset:         

Group for elderly or older people (e.g. lunch club) 11 12 12 13 

Education, arts, music or singing group (including evening classes) 8 9 9 10 

Religious group or church organisation 20 20 20 20 

Charity, voluntary or community group 15 15 14 15 

Social club (including WMCs, Rotary Clubs, etc.) 14 17 18 19 

Sports club, gym, exercise, or dance group 21 22 23 26 

Other group or organisation 18 20 20 20 

          

I don't regularly join in any of the activities of these organisations 47 43 42 41 

          

Notes: based on the fixed sample of N=2,449 individuals included in the primary analysis. Numbers sum to more than 100% as respondents can tick 

more than one option  

 

 

Page 30 of 38

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 11, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
6 F

eb
ru

ary 2020. 
10.1136/b

m
jo

p
en

-2019-033186 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review only

2 
 

Table A2: Variable definitions and summary statistics 

Variable 

description 

Possible 

Responses 

How included Treatment 

and/or 

Outcome 

Equation 

Mean Std. Dev. Min. Max.  

Sex Male or female As a binary 

variable 

(Female=1; 

male=0) 

Treatment 

and Outcome 

equations 

0·52  0 1 

Age Given in years Created a 

series of 5-year 

age bands and 

included these 

as binary 

variables. 

Reference is 

age 65-69.  

Treatment 

and Outcome 

equations 

    

  Age 65 - 69  0·32  0 1 

  Age 70 - 74  0·28  0 1 

  Age 75 - 79  0·21  0 1 

  Age 80 - 84  0·12  0 1 

  
Age 85 - 98 

 0·07  0 1 

Living 

arrangements 

Live alone; live 

with spouse; live 

with other 

Created a 

series of binary 

variables. 

Reference is 

live alone.  

Treatment 

and Outcome 

equations 

    

  Live alone  0·35  0 1 

  Live with 

spouse 

 0·59  0 1 

  Live with other  0·06  0 1 

Employment 

status  

Economically 

active; not 

economically 

active or retired; 

Other 

Created a 

series of binary 

variables. 

Reference is 

economically 

active.  

Treatment 

and Outcome 

equations 

    

  Economically 

active 

 0·06  0 1 

  Retired or not 

economically 

active 

 0·93  0 1 

  Other (inc. 

unemployed) 

 0·01  0 1 

Highest 

educational 

Degree; 1 or 

more A-levels (or 

Created a 

series of binary 

Treatment 

and Outcome 
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attainment equivalent); 1 or 

more GCSEs (or 

equivalent); NVQ 

qualification; 

other trade 

qualification; 

professional 

qualification; no 

qualifications.11 

variables. 

Reference is no 

qualifications. 

equations 

  No 

qualifications 

 0·38  0 1 

  School level 

Qualifications 

 0·24  0 1 

  College level 

Qualifications 

 0·09  0 1 

  University level 

Qualifications 

 0·07  0 1 

  NVQ and Trade 

Qualifications 

 0·07  0 1 

  Professional 

Qualifications 

 0·15  0 1 

Presence of 

limiting health 

conditions 

Shown a list of 

23 health 

conditions and 

asked how much 

they limit daily 

activity.  

Create 23 

binary variables 

=1 if condition 

limits daily 

activity by 4 or 

5 (out of 5); =0 

otherwise.  

Treatment 

and Outcome 

equations 

    

EQ5D domain 

values 

Include the 

responses to the 

5 domains of the 

EQ5D questions. 

Included as 

four binary 

variables for 

each domain. 

In each 

domain, the 

reference is ‘no 

problem’.  

Treatment 

equation only 

    

ICECAP-O 

score 

Scored using the 

algorithm in 

Coast et al.
1
  

As a 

continuous 

variable. 

Treatment 

equation only 
0·83 0·15 0 1 

Satisfaction 

with transport  

Very dissatisfied; 

dissatisfied; 

neither; satisfied; 

very satisfied. 

Created a 

series of binary 

variables. 

Reference is 

very 

dissatisfied.  

Treatment 

equation only 

    

Strength of 

social support 

(see note: A) 

None of the time; 

a little of the time; 

some of the time; 

most of the time; 

all of the time.  

For each 

question, 

created a 

series of binary 

variables. 

Reference is 

none of the 

time.  

Treatment 

equation only 
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Distance to 

nearest asset 

Calculated in 

miles (see note: 

B) 

As a 

continuous 

variable. Also 

include the 

squared term to 

allow for non-

linear 

relationship.  

Treatment 

equation only 
0·16 0·19 0·00 2·93 

Total cost of 

health care 

services used 

in the 6-month 

period prior to 

baseline 

Calculated as the 

sum of costs for 

different health 

care services.  

As a 

continuous 

variable. 

Treatment 

equation only 
1661·73 2072·78 0·00 32,154 

        

N= 2,449 (complete case sample).  

Note A: We consider six questions: (1) Is there someone available to you whom you can count on to listen to you when 

you need to talk? (2) Is there someone available to give you good advice about a problem? (3) Is there 

someone available who shows you love and affection?  (4) Is there someone available to help you with daily 

chores? (5) Can you count on anyone to provide you with emotional support (talking over problems or helping 

you make a difficult decision)? (6) Do you have as much contact as you would like with someone who you feel 

close to, someone in whom you can trust and confide?  

Note B:  We supplement the CLASSIC data with a dataset provided by Salford Council which contains the geo-

coordinates of all community assets within the Salford area. As we have home postcodes for respondents, we 

use these two pieces of information to calculate the minimum distance to the nearest asset using ‘as the crow 

flies’ straight-line distances.  

      

 

Reference 

1. Coast J, Flynn TN, Natarajan L, Sproston K, Lewis J, Louviere JJ, et al. Valuing the 

ICECAP capability index for older people. Soc Sci Med 1982. 2008 Sep;67(5):874–

82.   
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Table A3: Determinants of drop-out (including mortality) 

  Main effect 
Interaction effect with  
BL participation status 

 Effect
#
 p-value 95% CI Effect

#
 p-value 95% CI 

EQ5D Health Utility Index -0·109 0·068 [-0·225, 0·008] -0·046 0·641 [-0·240, 0·148] 

Participate in CAs as baseline 0·083 0·510 [-0·164, 0·330] N/A 

Male Reference category 

Female -0·001 0·976 [-0·052, 0·051] -0·014 0·714 [-0·090, 0·061] 

Age 65 - 69 Reference category 

Age 70 - 74 0·034 0·295 [-0·029, 0·097] -0·004 0·926 [-0·099, 0·090] 

Age 75 - 79 0·033 0·346 [-0·036, 0·102] 0·016 0·758 [-0·086, 0·118] 

Age 80 - 84 0·084 0·037 [0·005, 0·162] 0·023 0·706 [-0·095, 0·141] 

Age 85 - 98 0·185 <0·001 [0·093, 0·278] 0·063 0·367 [-0·074, 0·200] 

Live alone Reference category 

Live with spouse 0·030 0·240 [-0·020, 0·081] -0·045 0·242 [-0·119, 0·030] 

Live with other 0·049 0·177 [-0·022, 0·120] 0·047 0·387 [-0·060, 0·155] 

Economically active Reference category 

Retired or not economically active 0·019 0·736 [-0·092, 0·130] -0·133 0·102 [-0·292, 0·027] 

Other (inc· unemployed) 0·169 0·143 [-0·057, 0·396] -0·168 0·362 [-0·530, 0·193] 

No qualifications Reference category 

School level Qualifications -0·073 0·049 [-0·145, 0·000] -0·037 0·453 [-0·134, 0·060] 

College level Qualifications -0·040 0·570 [-0·177, 0·097] -0·073 0·407 [-0·246, 0·100] 

University level Qualifications -0·068 0·303 [-0·196, 0·061] 0·073 0·392 [-0·094, 0·241] 

NVQ and Trade Qualifications -0·107 0·062 [-0·219, 0·005] 0·126 0·096 [-0·022, 0·274] 

Professional Qualifications -0·064 0·058 [-0·129, 0·002] 0·068 0·153 [-0·025, 0·161] 

Presence of limiting condition   

Asthma -0·025 0·687 [-0·149, 0·098] 0·001 0·991 [-0·215, 0·217] 

Cancer 0·127 0·157 [-0·049, 0·304] -0·072 0·642 [-0·373, 0·230] 

Back pain/Sciatica -0·034 0·378 [-0·109, 0·041] -0·015 0·812 [-0·139, 0·109] 

Bronchitis/COPD 0·134 0·008 [0·035, 0·234] -0·064 0·452 [-0·231, 0·103] 

Kidney disease 0·103 0·351 [-0·113, 0·319] -0·082 0·722 [-0·531, 0·368] 

Colon/Irritable bowel -0·079 0·204 [-0·202, 0·043] 0·069 0·477 [-0·121, 0·258] 

Congestive heart failure 0·090 0·316 [-0·086, 0·265] 0·128 0·347 [-0·139, 0·396] 

Diabetes -0·064 0·301 [-0·185, 0·057] 0·122 0·225 [-0·075, 0·319] 

Hard of hearing 0·059 0·163 [-0·024, 0·141] -0·011 0·866 [-0·138, 0·116] 

Heart disease/angina 0·039 0·449 [-0·063, 0·141] -0·092 0·305 [-0·268, 0·084] 

High blood pressure 0·101 0·081 [-0·012, 0·214] -0·093 0·343 [-0·284, 0·099] 

High cholesterol -0·095 0·141 [-0·221, 0·031] 0·066 0·557 [-0·154, 0·286] 

Osteoarthritis 0·016 0·683 [-0·060, 0·091] -0·050 0·415 [-0·170, 0·070] 

Osteoporosis 0·037 0·534 [-0·079, 0·153] 0·074 0·442 [-0·115, 0·264] 

Overweight -0·090 0·101 [-0·197, 0·017] 0·105 0·218 [-0·062, 0·272] 

Poor circulation in legs 0·067 0·101 [-0·013, 0·147] -0·040 0·546 [-0·171, 0·090] 

Rheumatoid arthritis -0·028 0·549 [-0·121, 0·064] 0·054 0·531 [-0·115, 0·224] 

Rheumatic disease 0·144 0·130 [-0·042, 0·331] -0·349 0·102 [-0·767, 0·069] 
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Stomach problem/ulcer/etc· -0·085 0·146 [-0·199, 0·029] 0·058 0·521 [-0·118, 0·233] 

Stroke 0·103 0·229 [-0·065, 0·270] -0·016 0·898 [-0·262, 0·230] 

Thyroid disorder 0·081 0·343 [-0·087, 0·249] -0·086 0·488 [-0·331, 0·158] 

Problems with vision 0·060 0·206 [-0·033, 0·153] -0·102 0·168 [-0·247, 0·043] 

Other conditions 0·001 0·993 [-0·125, 0·126] 0·165 0·076 [-0·017, 0·347] 

#: marginal effects following logistic regression of drop out, calculated at the mean of the 
variables. Bold indicates statistical significance at p<0.05.  

 

 

 

 

Table A4: Effect of community asset participation on outcomes - non-balanced sample 

 

(1) (2) (3) 

 

QALYs Cumulative cost (£) Net-benefit (£) 

    Uptake     

BL vs. FU6 0·011 -135·86 224·89 

(Treated: 325/1426) [0·004 to 0·019] [-445·89 to 174·16] [36·75 to 413·04] 

   
 

    BL vs. FU12 0·027 -107·95 641·07 

(Treated: 189/1025) [0·006 to 0·048] [-224·46 to 8·57] [118·98 to 1163·17] 

    
Cessation    

BL vs. FU6 -0·009 211·38 -300·50 

(Treated: 208/1513) [-0·016 to -0·001] [-74·78 to 497·55] [-581·85 to -19·15] 

    

    

BL vs. FU12 -0·012 1127·43 -1473·35 

(Treated: 106/1212) [-0·002 to -0·001] [258·87 to 2195·98] [-2828·49 to -118·21] 

    

Notes: Net benefit calculations assume a threshold value of 20k per-annum (hence 10k per 6 months). BL vs. 6 
months compares NN (control group) to NY (treatment group). BL vs. 12 months compares NNN (control group) to 
NYY (treatment group). BL vs. FU18 compares NNNN (control group) to NYYY (treatment group). 
Variables in the outcome equation: Gender, age (in 5-year groups), living arrangements, employment status, 
education, presence of limiting conditions. Variables in the matching equation: Gender, age (in 5-year groups), 
living arrangements, employment status, education, presence of limiting conditions, satisfied with transport, EQ5D 
domains scores (not utility value), 6 questions from the Social Support Inventory, distance to nearest community 
asset, cost of health care services in previous 6 months (before baseline).  
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Table A5: The effect of community asset participation changes on health outcomes given less 
stringent definition of uptake or cessation 

 

(1) (2) (3) 

 

QALYs Cumulative cost (£) Net-benefit (£) 

Panel  (a): Uptake 
   BL vs. FU12 0·027 -61·34 498·93 

(NNN vs. N#Y) [0·003 to 0·052] [-502·42 to 379·73] [29·30 to 968·55] 

(775 vs. 277) (p=0·027) (p=0·785) (p=0·037) 

    BL vs. FU18  0·049 -230·07 1672·05 

(NNNN vs N##Y) [0·009 to 0v090] [-846·17 to 386·03] [215·42 to 3128·68] 

(693 vs. 315) (p=0·017) (p=0·464) (p=0·024) 

    Panel (b): Cessation 

   BL vs. FU12 -0·049 1081·12 -2121·45 

(YYY vs. Y#N) [-0·077 to -0·022] [149·56 to 2012·68] [-3315·34 to -927·57] 

(1060 vs 169) (p<0·001) (p=0·023) (p<0.001) 

    BL vs. FU18  -0·034 337·74 -1240·15 

(YYYY vs. Y##N) [-0·065 to -0·003] [62·68 to 612·80] [-2268·79 to -211·51] 

(1012 vs. 170) (p=0·031) (p=0·016) (p=0.018) 

    Notes: Net benefit calculations assume a threshold value of 20k per-annum (hence 10k per 6 months and 30k for 
18 months). Each panel shows the treatment and control groups, along with sample sizes. 
Variables in the outcome equation: Gender, age (in 5-year groups), living arrangements, employment status, 
education, presence of limiting conditions. Variables in the matching equation: Gender, age (in 5-year groups), 
living arrangements, employment status, education, presence of limiting conditions, satisfied with transport, EQ5D 
domains scores (not utility value), 6 questions from the Social Support Inventory, distance to nearest community 
asset, cost of health care services in previous 6 months (before baseline).      
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Figure A1: Density plots of propensity scores before and after matching 

Panel (a): Uptake analysis 

 

Panel (b): Cessation analysis 
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 Title and abstract 1

(b) Provide in the abstract an informative and balanced summary of what was done 
and what was found Yes (pages 1 and 2)

Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 

Yes, INTRODUCTION section, particularly paragraph 3 (pages 4 and 5)
Objectives 3 State specific objectives, including any prespecified hypotheses. Yes, last paragraph 

of the INTRODUCTION section (page 5)

Methods
Study design 4 Present key elements of study design early in the paper. Yes, Data subsection (pages 

6-9)
Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment, 

exposure, follow-up, and data collection Yes, Data: cohort description  subsection, 
first paragraph and Figure 1 (page 6)
(a) Give the eligibility criteria, and the sources and methods of selection of 
participants. Describe methods of follow-up Yes, Data: cohort description  
subsection, first paragraph and Figure 1 (page 6)

Participants 6

(b) For matched studies, give matching criteria and number of exposed and 
unexposed. Yes, Statistical methods subsection, paragraphs two and three (pages 
9 and 10)

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect 
modifiers. Give diagnostic criteria, if applicable Yes, Data and variables subsection 
(pages 7-9) 

Data sources/ 
measurement

8*  For each variable of interest, give sources of data and details of methods of 
assessment (measurement). Describe comparability of assessment methods if there is 
more than one group Yes, Data and variables subsection (pages 7-9)

Bias 9 Describe any efforts to address potential sources of bias Yes, see discussion section 
(pages 13 – 16) 

Study size 10 Explain how the study size was arrived at Yes, Figure 1 (page 6)
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describe which groupings were chosen and why Yes, see Data and variables 
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(a) Describe all statistical methods, including those used to control for confounding 
Yes, see Statistical methods subsection (pages 9 and 10)
(b) Describe any methods used to examine subgroups and interactions N/A
(c) Explain how missing data were addressed Yes, see Data and variables and 
Discussion sections (pages 7 – 9 & 14 – 15)  
(d) If applicable, explain how loss to follow-up was addressed N/A

Statistical methods 12

(e) Describe any sensitivity analyses Yes – see Results and Discussion sections, 
particularly secondary analyses (pages 11 and 13)

Results
Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers potentially 

eligible, examined for eligibility, confirmed eligible, included in the study, 
completing follow-up, and analysed. Yes, Figures 1 and 2 (pages 6 and 11)
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information on exposures and potential confounders. Yes, Tables 1, A1, and A2 
(page 10 & supplementary appendix) 
(b) Indicate number of participants with missing data for each variable of interest 
Figure 1 (page 6)

Descriptive data 14*

(c) Summarise follow-up time (eg, average and total amount) N/A
Outcome data 15* Report numbers of outcome events or summary measures over time Yes, Tables 1, 

A1, and A2. Also Figure 2 (pages 10 and 11 & supplementary appendix)
(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and 
their precision (eg, 95% confidence interval). Make clear which confounders were 
adjusted for and why they were included Yes – Tables 2&6 and A3 (Pages 11, 12 
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(c) If relevant, consider translating estimates of relative risk into absolute risk for a 
meaningful time period N/A
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sensitivity analyses Yes, Secondary Analyses subsection (pages 11 and 13)
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Key results 18 Summarise key results with reference to study objectives Yes, Discussion section. 

Particularly subsections: Statement of principal findings, and Strengths and 
weaknesses in relation to other studies, discussing particularly any differences in 
results (pages 13 – 16) 

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or 
imprecision. Discuss both direction and magnitude of any potential bias. Yes, 
Strengths and weaknesses of the study subsection  (pages 13 – 16)

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, 
multiplicity of analyses, results from similar studies, and other relevant evidence Yes, 
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Generalisability 21 Discuss the generalisability (external validity) of the study results. Yes, Discussion 
section (pages 13 – 16)
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Funding 22 Give the source of funding and the role of the funders for the present study and, if 

applicable, for the original study on which the present article is based Yes, in both 
the abstract and at the end of the document. 
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1 ABSTRACT

2 Objectives

3 Improving outcomes for older people with long-term conditions and multimorbidity is a priority. 

4 Current policy commits to substantial expansion of social prescribing to community assets, 

5 such as charity, voluntary or community groups. We use longitudinal data to add to the limited 

6 evidence on whether this is associated with better quality of life or lower costs of care. 

7 Design 

8 Prospective 18-month cohort survey of self-reported participation in community assets and 

9 quality of life linked to administrative care records. Effects of starting and stopping 

10 participation estimated using double-robust estimation.

11 Setting 

12 Participation in community asset facilities. Costs of primary and secondary care.

13 Participants 

14 4,377 older people with long-term conditions

15 Intervention 

16 Participation in community assets. 

17 Primary and secondary outcome measures

18 Quality-Adjusted Life Years (QALYs), healthcare costs and social value estimated using net-

19 benefits.

20 Results 

21 Starting to participate in community assets was associated with a 0·017 (95%CI: 0·002 to 

22 0·032) gain in QALYs after six-months, 0·030 (95%CI: 0·005 to 0·054) after 12-months and 
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1 0·056 (95%CI: 0·017 to 0·094) after 18-months. Cumulative effects on care costs were 

2 negative in each time period: -£96 (95% CI:-£512 to £321) at six-months; -£283 (95%CI:-£926 

3 to £359) at 12-months; and -£453 (95%CI: -£1366 to £461) at 18-months. The net benefit of 

4 starting to participate was £1956 (95%CI: £209 to £3703) per participant at 18-months. 

5 Stopping participation was associated with larger negative impacts of -0·102 (95%CI: -0·173 

6 to -0·031) QALYs and £1335·33 (95%CI: £112·85 to £2557·81) higher costs after 18-months.

7 Conclusions

8 Participation in community assets by older people with long-term conditions is associated with 

9 improved quality of life and reduced costs of care. Sustaining that participation is important 

10 because there are considerable health changes associated with stopping. The results support 

11 the inclusion of community assets as part of an integrated care model for older patients.

12 Key words 

13 Community assets; social prescribing; long-term conditions; multimorbidity; health related 

14 quality of life; administrative health care costs; societal net-benefit.

Strengths and limitations of this study 

 Use of longitudinal cohort data allows us to examine the effects of both starting and 

stopping participation in community assets

 Statistical matching strengthens our estimation of the effects of community assets

 Health care costs estimated from linked administrative records

 Data derived from a single geographical area

 The estimated effects reflect natural changes in participation in community assets, 

rather than the effects of a formal social prescribing scheme

15

16
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1 INTRODUCTION  

2 Services for managing long-term conditions and multimorbidity are a major component of 

3 health care costs in modern economies and developing innovative ways to deliver cost–

4 effective care for older people with long-term conditions is a policy priority. Although better 

5 health and care services are important, they are potentially associated with high costs of 

6 delivery, and may not be suitable for helping older patients with the challenges they face and 

7 the goals they want to achieve. For example, loneliness is prevalent among older patients, 

8 and may be a significant factor in their health.1,2 Older patients may prioritise different goals to 

9 their health care professionals, and those goals (for social support and inclusion, and 

10 developing new skills) may be difficult to achieve through conventional health and care 

11 services. 

12 In 2010, policy-makers in the UK proposed a ‘Big Society’3, where individuals engaged more 

13 with the facilities in their local community, to improve health and well-being through better 

14 engagement with ‘community assets’. These were defined as ‘…the collective resources 

15 which individuals and communities have at their disposal, which protect against negative 

16 health outcomes and promote health status’ 4, such as charity, voluntary or community groups. 

17 Health and social care organisations were advised to support the development and use of 

18 such assets among their populations, by mapping community assets and engaging in a 

19 process of Asset Based Community Development5, to help the community increase the health 

20 and well-being of its population using activities, skills, and assets within the community. 

21 The way in which health and social care organisations engage with community assets has 

22 subsequently become more direct. In several areas, health and care professionals (as well as 

23 other front-line professionals) have begun to make referrals to such community assets as part 

24 of the management of patients, in a process known as ‘social prescribing’. Social prescribing 

25 has been defined in a number of different ways, but the definition we feel is most appropriate 

26 here is “a mechanism for linking patients with non-medical sources of support within the 
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1 community”.’6 It is worth noting here that social prescribing is not limited to patients, and is 

2 open as a course of action to any individual with an NHS number. However, we refer to 

3 individuals as patients throughout this paper for clarity and consistency. 

4 Social prescribing arrangements are varied across England. In some places it involves 

5 referral, and in others just signposting. In some places, it involves use of existing assets, and 

6 in others co-design of new ones. This idea has recently been given new impetus with a 

7 commitment in the Long Term Plan for the NHS in England to have over 1,000 trained social 

8 prescribing link workers in post by 2020/2021 and to expand provision so that over 900,000 

9 people will have been referred to social prescribing schemes by March 2024 

10 (https://www.england.nhs.uk/personalisedcare/social-prescribing/).  Within the Long Term 

11 Plan, social prescribing is linked to a wider salutogenic model of Universal Personalised Care 

12 and seeks to adopt a wider view of care to include a more person-centred model with a focus 

13 on well-being and resilience, not just absence of disease.

14 This rapid expansion of formal provision will occur without a strong evidence base. Although 

15 reviews and qualitative work have suggested that community assets improve the health of 

16 participants7,8, there is limited quantitative evidence.9 Outcomes that have been identified in 

17 qualitative studies have included a sense of involvement and better well-being8, whereas 

18 outcomes that have been identified in quantitative studies have included health related quality 

19 of life and health care costs9.   The evidence base for social prescribing is equally limited and 

20 has yet to arrive at a consensus.10 However, it is worth noting that the evidence is still 

21 developing in this field, with ongoing qualitative and quantitative studies.  

22 We previously evaluated an integrated care programme for older people which included a 

23 programme to improve use of community assets.9 We used data from a cohort of older people 

24 to analyse cross-sectional associations between community asset participation, health and 

25 health care utilisation. The evidence suggested that community asset participation was 

26 associated with significant improvements in health and not significant reductions in health care 
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1 costs. However, the cross-sectional nature of the data meant that we could not interpret the 

2 relationships as causal. 

3 In this study, we analyse the relationships between community asset participation, health and 

4 health care utilisation longitudinally, to provide a more rigorous assessment of the causal 

5 impact of community asset participation. Using administrative health records further 

6 strengthens the analysis presented here as it removes the reliance on recall. As well as 

7 considering the uptake of community assets as a possible health enhancing activity, we 

8 additionally examine the possibility of there being health decrements associated with ceasing 

9 to participate in community assets. A priori, it is not expected that the absolute size of the 

10 gains from starting will equal the size of the reductions from stopping. 

11 METHODS

12 Data: cohort description 

13 The data used in this analysis were made available as part of the National Institute of Health 

14 Research funded Comprehensive Longitudinal Assessment of Salford Integrated Care 

15 (CLASSIC) study.11 CLASSIC is an evaluation framework designed to evaluate the Salford 

16 Integrated Care Programme (SICP). The SICP is a large-scale integrated care project to 

17 transform care for older people with long-term conditions and social care needs. The SICP 

18 aims to improve care via a number of mechanisms, including improved access to community 

19 assets. Questionnaires were mailed to 12,989 individuals aged 65 years and older with at least 

20 one long-term health condition living in the Salford area (a city in the North West of England) 

21 between November 2014 and February 2015. These individuals were selected from the 

22 disease registers of 33 general practices. 

23 Usable responses were received from 4377 (34%) individuals. These individuals were then 

24 sent follow-up questionnaires at 6-, 12-, and 18-months. At 18-months, responses were 

25 revived from 2,449 individuals (56% of the baseline cohort). A flowchart showing response 

26 rates over time is shown in Figure 1.
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1 FIGURE 1 HERE; Figure 1: Description of the cohort 

2 Patient and public involvement 

3 A Study Advisory Group was formed, whose remit included overseeing management of the 

4 entire research project (of which the results presented here are one part), providing a patient 

5 voice and commenting on the emerging results and dissemination strategy. We also 

6 presented the cohort design and the measures to a local patients group, and made changes 

7 in response to their feedback. We further presented the cohort design to a local PPI group 

8 who provided advice on encouraging people to stay in the cohort.

9 Data: variables 

10 Health-related quality of life

11 Health-related quality of life (HRQoL) was measured using the Euro-QoL 5D-5L.12,13 The EQ-

12 5D-5L is a generic preference-based measure of HRQoL covering five domains (mobility, self-

13 care, usual activities, pain/discomfort, anxiety/depression). 

14 Participants completed the EQ-5D-5L in the baseline, 6-month, 12-month, and 18-month 

15 follow-up questionnaires. Responses were converted to a single index utility value based upon 

16 the crosswalk mapping tool of van Hout et al.14, which maps from the 5-level questionnaire 

17 onto the 3-level questionnaire. This crosswalk tool is the National Institute for Health and Care 

18 Excellence (NICE)’s preferred method of obtaining utility values from the EQ-5D-5L.15 In a 

19 robustness check we used the newly developed algorithm for directly calculating utility scores 

20 from the EQ-5D-5L.16

21 Quality-adjusted life years (QALYs) were then calculated at the individual level using the area 

22 under the curve method assuming linear extrapolation of utility between time points (Hunter et 

23 al.17).

24 Health care utilisation 
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1 Respondents were matched to their administrative health records using NHS Numbers. This 

2 allowed us to construct detailed information on use of primary and secondary health services. 

3 Individual-level health care resource utilisation over the study period was collected from two 

4 sources. The number of GP contacts in the previous 6 months was collected from electronic 

5 primary care databases. Hospital utilisation was extracted from linked administrative patient 

6 records provided by the NHS, divided into emergency admissions (short stays ≤5, long stays 

7 > 5 days), elective admissions, elective day cases, outpatient attendances and accident and 

8 emergency (A&E) department attendances, as in Panagioti et al.18

9 We costed these activities using NHS Reference Costs, in 2014/15 values19 and/or PSSRU 

10 unit costs.20 The costs were as follows: elective appointments = £3,405; emergency long-stay 

11 visits = £2,863; emergency short-stay visits = £608; day-case visits = £704; outpatient visits = 

12 £112; and visits to Accident and Emergency = £132.

13 Information from primary care records contained a count of the number of times an individual 

14 visited their GP. We then applied the PSSRU Unit Cost (in 2014/15 values) of £65 per visit.20

15 We applied a discount rate of 3.5% to the costs and benefits.21

16 Net-benefit 

17 As in our earlier work9, we defined net-benefits as an individual’s QALY gain minus the cost 

18 of their healthcare utilisation.22 We used the two thresholds used by the National Institute for 

19 Health and Care Excellence; namely £20,000 and £30,000 but focus mainly on the £20,000 

20 threshold for reasons of brevity. 

21 Community asset participation

22 Community asset participation was defined as a binary variable equal to one if an individual 

23 reported participating in any one of a list of activities, and zero otherwise. The list of community 

24 assets is included in a supplementary appendix, along with reported participation rates over 

25 time (Table A1). 
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1 Demographic and socioeconomic characteristics

2 We controlled for gender and age using a series of 5-year age categories (ranging from 65–

3 69 years, up to 85+years). The reference age group is 65–69 years. We also controlled for 

4 living situation, coded as ‘live with spouse’, ‘live with other’ or the reference category ‘live 

5 alone’. We included binary variables for each of the following qualifications: ‘one or more 

6 Ordinary Level (O-Levels)/ Certificate of Secondary Education (CSEs)/General Certificate of 

7 Secondary Education (GCSEs)’, ‘one or more A-Levels/AS-Levels’, ‘Degree’, ‘National 

8 Vocational Qualification (NVQ)’, ‘Trade qualifications’, ‘Professional qualifications’). An 

9 individual can tick multiple responses. The reference category was ‘no qualifications’. The 

10 variables used in this analysis are summarised in Table A2 (supplementary appendix). 

11 Statistical methods

12 We used double-robust estimation23 to estimate the impact of community asset participation 

13 on (i) health related quality of life, (ii) costs of formal health care services, and (iii) net social 

14 benefit.22

15 Double-robust estimation is a form of treatment effects estimator that accounts for observable 

16 factors that could influence treatment. The method combines a propensity score model with a 

17 regression adjustment. The propensity score is obtained from a logistic regression of 

18 community asset participation on baseline covariates. The inverse of this propensity score is 

19 then used to weight the regression model for the outcome.23 As long as one model is correctly 

20 specified, the double-robust estimator produces unbiased results.24,25 If both models are 

21 correctly specified, then double-robust estimator is both unbiased and efficient.26

22 The choice of control variables for both models is important. We provide a full list of all 

23 variables included in both the treatment (propensity score) equation and the outcome 

24 (regression adjustment) model in an online appendix Table A2.    
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1 Analysis was performed in Stata (version 15.1). Double-robust estimation was implemented 

2 using the teffects ipwra command, which by default assumes a linear model in the outcome 

3 equation. 

4

5 Primary analysis 

6 Our primary analysis focuses on the individuals who provided information on their participation 

7 in community assets in all four waves of the survey. To assess if initial community asset 

8 participation was associated with whether the respondent remained in the sample, we ran a 

9 logistic model of drop-out as a function of baseline characteristics, including health and 

10 community asset participation. We interacted baseline community asset participation with all 

11 the covariates to see if there were differential associations of drop-out with the covariates 

12 between those who did or did not participate in community assets at baseline. 

13 Uptake analysis

14 For the 6-month analysis, we defined the comparator group as those individuals who did not 

15 participate in community assets at baseline and continued to not participate at the 6-month 

16 follow-up. The treatment group consists of those individuals who did not participate in assets 

17 at baseline but did report participation at 6-months. This is comparison A (Table 1). 

18 TABLE 1 HERE

19 For the 12-month and 18-month analyses the definition of the treatment group was more 

20 complicated. As there are three time points in the 12-month analysis and four time points in 

21 the 18-month analysis, there are 23=8 and 24=16 different possible combinations of 

22 participation and non-participation, respectively. We focused on the ‘best case scenario’ in the 

23 primary analyses.  
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1 In the 12-month and 18-month analyses, the comparator group is those individuals who never 

2 participated (NNN or NNNN). The primary definition of treatment in the 12-month analysis was 

3 NYY (comparison C) and in the 18-month analysis was NYYY (comparison E).

4 Cessation analysis

5 We followed a similar logic for estimating the effects of ceasing to participate in community 

6 assets. For the 6-month analysis we defined the comparator group as those who always 

7 participate and the treatment group as those individuals who initially participated at baseline 

8 and then stopped by the 6-month follow-up; comparison F. The 12-month and 18-month 

9 analyses followed a similar pattern, and are shown as comparisons H and J in Table 1. 

10 Secondary analyses

11 In a secondary analysis we relaxed the restriction that an individual had to remain in the 

12 sample for all four waves. We included data from all individuals in the respective waves. 

13 In another secondary analysis, we additionally considered the effects of participating in 

14 community assets at the 12 or 18-month follow-up, regardless of what happened in the interim 

15 periods. For the uptake analysis, these were comparisons B and D in Table 1. For the 

16 cessation analysis, these were comparisons G and I.

17 RESULTS 

18 Selected characteristics of the respondents at baseline are available in Table 2. Further detail 

19 is provided in Table A2. 

20 Participation in community assets over time

21 Figure 2 shows how many people participated in community assets at each wave.

22 FIGURE 2 HERE; Figure 2: Longitudinal patterns of community asset participation
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1 Participation in community assets increased over time (Table 2). The largest increase in 

2 participation occurred between baseline (53%) and the 6-month follow-up (57%). Mean levels 

3 of health-related quality of life decreased over time for both participants and non-participants.

4 TABLE 2 HERE

5 Attrition analysis

6 The only significant predictors of drop-out from the cohort were older age and education. 

7 However, the magnitude of their effects on drop-out were not significantly different between 

8 those who initially participated and those who initially did not participate in community assets. 

9 The full regression results are presented in a supplementary appendix (Table A3).

10 Statistical tests of suitability of the propensity score 

11 Figure A1 (supplementary appendix) shows the distributions of the propensity scores before 

12 and after matching. Panel (a) shows the distributions for the uptake analysis and panel (b) 

13 shows the distributions for the cessation analysis. In both cases, the matching considerably 

14 improves the similarity between the control and treatment groups.

15 Multivariate analysis: Uptake analysis

16 There is a positive and statistically significant effect of starting community asset participation 

17 on health-related quality of life (Table 3, panel (a)). The benefit of starting to participate in 

18 community assets is a 0·017 QALY gain (95% CI: 0·002 to 0·032) compared to those who 

19 never participate in assets at the 6-month follow-up. The effect of starting to participate in 

20 community assets is a QALY gain of 0·030 (95% CI: 0·005 to 0·054) at the 12-month follow-

21 up and a QALY gain of 0·056 (95% CI: 0·017 to 0·094) at 18 months. 

22 Starting to participate in community assets reduced costs in the 6-month period by £96 (95% 

23 CI: £-512 to £321), in the 12-month period by £283 (95% CI: £-926 to £359) and in the 18-
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1 month period by £453 (95% CI: £-1366 to £461). Whilst these effects are in the direction 

2 expected, they are not statistically significant. 

3 Assuming a willingness-to-pay of £20,000 per QALY, the 6-month net-benefit of starting to 

4 participate in community assets was £155 per-participant (95% CI: £13 to £297). The 12-

5 month net-benefit was £734 per-participant (95% CI: £66 to £1403) and the 18-month net 

6 benefit was £1956 per-participant (95% CI: £209 to £3703).

7 TABLE 3 HERE

8 Multivariate analysis: Cessation analysis

9 When we consider cessation (Table 3, panel(b)), we found that stopping participating in 

10 community assets led to a QALY decrease of 0·036 at the 6-month follow-up (95% CI:-0·068 

11 to -0·004). The corresponding QALY losses for the 12-month and 18-month follow-ups were 

12 0·068 (95% CI: -0·132 to -0·005) and 0·102 (95% CI: -0·173 to -0·031), respectively.  

13 When we considered the total costs of health-care utilisation, we found that stopping 

14 participating in community assets led to large and statistically significant increases in health 

15 care utilisation costs. In the 6-month period this increase was £689 (95% CI: £162 to £1216) 

16 whereas in the 12-month and 18-momnth follow-ups these increases were £857 (95% CI: 

17 £252 to £1463) and £1335 (95% CI: £113 to £2558), respectively. 

18 Additionally, there were negative net-benefits (assuming a £20,000 NICE threshold) 

19 associated with cessation. In the 6-month period this potential loss was £624 per-participant 

20 per-year (95% CI: £-112 to £-25), whereas in the 12-month and 18-month follow-up periods 

21 this loss was £1653 per-participant per-year (95% CI: £-2959 to £-348) and £3894 per-

22 participant per-year (95% CI: £-7257 to £-532), respectively. 

23 Secondary Analyses 
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1 The results using all available data on respondents are qualitatively similar in terms of 

2 magnitude and statistical significance (Table A4). 

3 Use of less strict definitions of uptake and cessation also produces similar results, but the 

4 effects are typically smaller in magnitude (Table A5). 

5 DISCUSSION

6 Our study involved a large sample of patients recruited and followed up over an 18-month 

7 period. Although there was loss to follow-up, the overall rate of retention was reasonable. We 

8 collected detailed data on asset use and health, with objective data on health care costs 

9 available from administrative records. We adopted rigorous methods for the estimation of 

10 causal effects and found the main results were robust to several assumptions. 

11 We additionally performed many robustness/sensitivity analyses where we changed the 

12 variables include in the matching model. Our main results remained qualitatively similar in all 

13 cases, and we concluded that our main findings were not sensitive to the choice of variables 

14 used in the matching equation. 

15 However, the study was conducted in a single region in England, in a population of older 

16 people living in an area undergoing transformation of older people’s services. Care must 

17 therefore be taken in generalising from this context. According to Public Health England, 

18 Salford is among the 20% most deprived districts in England with lower life-expectancy than 

19 the national average. 94% of residents are white.  However, Salford has experienced many 

20 healthcare reforms in the recent past, particularly around older people. As a result, Salford is 

21 the first ‘age Friendly City’ and the Age Well campaign has experienced considerable success. 

22 The SICP programme also ensured that there was more integration of care within Salford, 

23 particularly during the study period. Therefore, the results need to be interpreted in this 

24 context, where there has been significant investment in community assets locally. 
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1 As we highlighted in previous work, objective data on the impact of increasing use of 

2 community assets is limited9, and this paper therefore makes a significant contribution to this 

3 area. Our broad results are consistent with the published work in this field, while adding value 

4 due to the methodological strengths of the work. 

5 Haslam et al27 undertook a longitudinal study of the relationship between engagement with 

6 social groups and cognitive function using data from the English Longitudinal Study of Ageing 

7 (ELSA). They found that current use of social groups significantly predicted better cognition. 

8 Their study differs from ours in that we are interested in health and health care utilisation and 

9 we model the decision to partake in social groups and community assets. 

10 Also using ELSA, Steffens et al28 analysed the relationship between social group participation 

11 and quality of life and mortality, particularly around the time of retirement. They showed that 

12 engagement with social groups led to better quality of life and a reduced risk of premature 

13 death. They used a ‘matched control group’ approach and had a much smaller treated sample. 

14 We argue that the methods used here, as well as the wider suite of outcome measures, 

15 reinforces their message that starting to use community assets and social groups can 

16 significantly improve health.

17 Two analyses by Cruwys et al have considered the relationship between social group 

18 participation and depression.29,30 They show, using various data sources, that membership of 

19 more clubs was associated with a lower probability of future depression and that identification 

20 with a social group predicts recovery from depression. Our results are consistent with this in 

21 that depression has been shown to be a major driver of health related quality of life31 and 

22 health care utilisation.32  

23 Social prescribing schemes play a key role in the NHS Long Term Plan. Although popular with 

24 services and policy makers, a recent review of such schemes found significant issues with the 

25 quality of the evidence base10, with only 2 of the 15 evaluations having any sort of comparator. 

Page 16 of 38

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 11, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
6 F

eb
ru

ary 2020. 
10.1136/b

m
jo

p
en

-2019-033186 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review only

16

1 This evidence base is continually evolving, and we expect this to change given a number of 

2 ongoing and planned evaluations.

3 Our analytical methods provided a comparator group to better assess the impact of changes 

4 in asset use. We examined non-experimental changes in asset use in the context of a wider 

5 integrated care initiative, which saw some patients starting to use assets, and others ceasing 

6 use. It is plausible that at least some of this increased use reflected the wider integrated care 

7 initiative that was being undertaken in the area, but this cannot be determined reliably. Our 

8 analysis used a large sample and robust analytic methods, and was able to assess the effects 

9 of starting and stopping asset use. However, we were not testing the impact of new referrals 

10 to community assets, and we cannot be sure that the benefits of the changes we assessed 

11 would necessarily translate to patients in formal social prescribing schemes. Nevertheless, 

12 our results make an important contribution, given the policy interest in these approaches and 

13 the limited evidence base. 

14 Our results highlight that the effects of starting and stopping asset use are not symmetrical, 

15 which suggests that equal attention needs to be given to these different processes. The focus 

16 of social prescribing tends to be on the former, but our data suggests that it is important to 

17 identify people whose use of assets stops. If such people can be identified and supported, the 

18 gains might be even greater, but it is not clear that the same schemes would be suited for 

19 increasing use and maintaining use. 

20 Unanswered questions and future research

21 As noted previously, the study was conducted in a single region of England, and the results 

22 would need replication. Given that the benefits of asset use seemed to increase with time, 

23 further long-term evaluation would also be indicated. Exploration of the reasons why people 

24 stop using assets, and whether it can be identified and managed more effectively, would also 

25 be a research priority. Since this study was completed, two further schemes have been 

26 launched in the surrounding areas: one in Salford, the Wellbeing Matters scheme; and one in 
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1 Greater Manchester, the Person Centred and Community Approaches scheme. These 

2 schemes were launched in December 2018 and March 2019, respectively, and might provide 

3 the basis for future research in this area.  

4 Another potential limitation is that we do not observe the timing of events. For example, in the 

5 cessation analysis we know that individuals ceased participation in community assets and 

6 they experiences a decline in QALYs. We assume that the former caused the latter, but it may 

7 be possible that declining HRQoL led to a cessation in asset participation. The statistical 

8 matching on baseline characteristics should somewhat mitigate against this if we assume that 

9 initial levels of HRQoL and health indicate similar rates of decline, conditional on age and other 

10 factors. However, without detailed dates of when community asset participation stopped, we 

11 cannot be certain of the sequence of events.

12 In our analysis, we are unsure if individuals chose to start (or stop) using community assets 

13 because they were referred to them by a link worker (a social prescriber), or if they chose to 

14 do so for other reasons (including friend referrals, more exposure, etc.). Therefore, whilst we 

15 demonstrate that community assets have considerable benefits, we cannot be completely 

16 confident that this is all attributable to social prescribing.  

17 Further, we cannot confidently demonstrate which type of community assets are most 

18 beneficial, as our definition of utilisation is based on self-reports. 

19 Our results provide a robust assessment of the impacts of changes in the use of community 

20 assets, and provide further impetus to calls for robust evaluation of their effects. There is a 

21 legitimate debate as to whether the standard controlled trial is optimal for the assessment of 

22 such schemes, given their flexible nature (and the importance of patient choice) and the likely 

23 impact of context (include local availability of assets) which may complicate evaluation, 

24 although there are examples of evaluation using trial methodology.33 

25 CONCLUSION
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1 We used quasi-experimental methods to explore the impact of changing patterns of the use 

2 of community assets in a population of older people living in an area that introduced an 

3 integrated care initiative which sought to increase asset use. 

4 We found that increasing use of community assets was associated with increased health 

5 related quality of life, reduced costs, and positive societal net-benefit. The reduction in costs 

6 and positive net-benefits were sustained over time and indicated substantial benefits from 

7 prolonged community asset use. 

8 The effects of starting to use assets were not symmetrical to those from ceasing use, with the 

9 latter associated with larger losses. This is important, as encouraging use among those who 

10 do not currently use assets may require different policy and patient-level interventions to those 

11 designed to encourage continued use. 

12 The results support the inclusion of community assets as part of an integrated care model for 

13 older patients. 
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Table 1: List of comparison groups and definitions of control and treatment groups

Pattern of community asset participationComparison
Control group Treated group

A 6-month uptake analysis NN NY
B Uptake sensitivity analysis NNN N?Y
C 12-month uptake analysis NNN NYY
D Uptake sensitivity analysis NNNN N??Y
E 18-month uptake analysis NNNN NYYY
F 6-month cessation analysis YY YN
G Cessation sensitivity analysis YYY Y?N
H 12-month cessation analysis YYY YNN
I Cessation sensitivity analysis YYYY Y??N
J 18-month cessation analysis YYYY YNNN

Note: Y indicates participation. N indicates non-participation.? indicates either participation or non-participation. 
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Table 2: Changes over time in health-related quality of life, costs of healthcare utilisation, 
participation, and selected baseline summary statistics by initial participation status 

    
Pooled Initial non-participants Initial participants 

 (N=2,449)  (N=1,146) (N=1,303)
EQ5D scores over time
EQ5D score (B) 0·759 (0.234) 0·712 (0.263) 0·792 (0·204)

EQ5D score (FU6) 0·752 (0.238) 0·705 (0.268) 0·791 (0·202)

EQ5D score (FU12) 0·751 (0.239) 0·704 (0.270) 0·792 (0·199)

EQ5D score (FU18) 0·742 (0.239) 0·699 (0.268) 0·784 (0·207)

Health care costs over time
Health care costs (-6 to B) 1661.73 (2072.78) 1779.89 (2231.93) 1557.71 (1916.64)

Health care costs (B to FU6) 1754.97 (2063.16) 1850.86 (2204.30) 1670.52 (1927.28)

Health care costs (FU6 to FU12) 1489.33 (1730.47) 1519.78 (1815.86) 1463.06 (1651.90)

Health care costs (FU12 to FU18) 2347.15 (2512.30) 2476.51 (2789.90) 2233.26 (2234.53)

Participation rates over time

CA participation rate (B) 53% 0% 100%

CA participation rate (FU6) 57% 24% 86%

CA participation rate (FU12) 58% 24% 87%

CA participation rate (FU18) 59% 28% 87%

Selected covariates at baseline
Female 0.52 0.52 0.54

Aged 65-69 years 0.32 0.32 0.31

Aged 70-74 years 0.28 0.27 0.29

Aged 75-79 years 0.21 0.21 0.22

Aged 80-84 years 0.12 0.13 0.11

Aged 85+ years 0.07 0.08 0.06
Live alone 0.35 0.35 0.34
Live with spouse 0.59 0.58 0.61
Live with other 0.06 0.07 0.05
No qualifications 0.42 0.52 0.35
School level Qualifications 0.28 0.17 0.37
College level Qualifications 0.1 0.05 0.15
University level Qualifications 0.07 0.05 0.1
NVQ and Trade Qualifications 0.23 0.22 0.24
Professional Qualifications 0.22 0.16 0.26

For continuous outcomes, standard deviations are given in parentheses.
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Table 3: The effect of starting community asset participation on outcomes

(1) (2) (3)

 QALYs Total Cumulative cost 
(£) Net-benefit (£20k p/a); £)

Panel (a) Uptake analysis 
BL vs. FU6 0·017 -95·59 154·74

[0·002 to 0·032] [-511·84 to 320·65] [12·56 to 297·22]
(p=0·022) (p=0·653) (p=0·033)

BL vs. FU12 0·030 -283·42 734·27
[0·005 to 0·054] [-925·50 to 358·66] [66·02 to 1402·53]

(p=0·019) (p=0·387) (p=0·031)

BL vs. FU18 0·056 -452·56 1955·50
[0·017 to 0·094] [-1365·89 to 460·74] [208·50 to 3702·50]

 (p=0·004) (p=0·331) (p=0·028)

Panel (b) Cessation analysis 
BL vs. FU6 -0·036 689·00 -624·35

[-0·068 to -0·004] [161·69 to 1216·31] [-1224·21 to -24·50]
(p=0·029) (p=0·010) (p=0·041)

BL vs. FU12 -0·068 857·27 -1653·42
[-0·132 to -0·005] [251·68 to 1462·86] [-2959·04 to -347·79]

(p=0·034) (p=0·006) (p=0·013)

BL vs. FU18 -0·102 1335·33 -3894·42
[-0·173 to -0·031] [112·85 to 2557·81] [-7256·51 to -532·33]

 (p=0·005) (p=0·032) (p=0·023)
Notes: Net benefit calculations assume a threshold value of £20k per-annum (hence £10k per 6 months and £30k 
for 18 months). In the uptake analysis, BL vs. 6 months compares NN (control group) to NY (treatment group). BL 
vs. 12 months compares NNN (control group) to NYY (treatment group). BL vs. FU18 compares NNNN (control 
group) to NYYY (treatment group). In the cessation analysis, BL vs. 6 months compares YY (control group) to YN 
(treatment group). BL vs. 12 months compares YYY (control group) to YNN (treatment group). BL vs. FU18 
compares YYYY (control group) to YNNN (treatment group).
Variables in the outcome equation: Gender, age (in 5-year groups), living arrangements, employment status, 
education, presence of limiting conditions. Variables in the matching equation: Gender, age (in 5-year groups), 
living arrangements, employment status, education, presence of limiting conditions, satisfied with transport, EQ5D 
domains scores (not utility value), the ICECAP-O score, 6 questions from the Social Support Inventory, distance to 
nearest community asset, cost of health care services in previous 6 months (before baseline).  
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Estimation sample 
(N=2,449; 56.0% of baseline cohort and 

83.8% of individuals in all waves) 

Returned 18-month questionnaire 
(N=2,922; 66.8% of baseline cohort) 

Mailed questionnaires 
(N=12,989) 

Returned baseline questionnaire 
(N=4,447; 34.2%) 

Usable baseline questionnaire 
(N=4,377; 33.6%) 

Returned 6-month questionnaire 
(N=4,225; 96.5% of baseline cohort) 

Returned 12-month questionnaire 
(N=3,390; 77.5% of baseline cohort) 

Missing information on community 
asset participation in any wave 

(N=473; 16.1% of individuals in all 
waves) 

Deaths (N=35) 
Other attrition (N=433) 

Total attrition (N=468; 10.7%)  

Deaths (N=26) 
Other attrition (N=809) 

Total attrition (N=835; 19.1%)  

Did not provide address for follow-up 
(N=152; 3.5%)  

Excluded as duplicates/not uniquely 
identifiable 

(N=70; 0.5%)  
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Note that the percentages in the final column may not sum to 100 due to rounding.  

 

Baseline  FU 6 months         FU 12 months      FU 18 months 

 

 

 

 

Yes; N=1012 (41%)

No;  N=48 (2%)

Yes; N=35 (1%)

No;  N=32 (1%)

Yes; N=52 (2%)

No;  N=22 (1%)

Yes; N=34 (1%)

No;  N=68 (3%)

Yes; N=148 (6%)

No;  N=32 (1%)

Yes; N=41 (2%)

No;  N=53 (2%)

Yes; N=44 (2%)

No;  N=53 (2%)

Yes; N=82 (3%)

No;  N=693 (28%)

Yes; N=1060 (43%)

No;  N=67 (3%)

Yes; N=74 (3%)

No;  N=102 (4%)

Yes; N=180 (7%)

No;  N=94 (4%)

Yes; N=97 (4%)

No;  N=775 (32%)

Yes; N=1127 (46%)

No;  N=176 (7%)

Yes; N=274 (11%)

No;  N=872 (36%)

Yes; N=1303
(53%)

No;  N=1146
(47%)
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ONLINE SUPPLEMENTARY APPENDIX 

Table A1: Rates of community asset participation over time 

  Baseline (%) 
6 months 

(%) 
12 months 

(%) 
18 months 

(%) 

Participation in community assets 53 57 58 59 

 Type of asset:         

Group for elderly or older people (e.g. lunch club) 11 12 12 13 

Education, arts, music or singing group (including evening classes) 8 9 9 10 

Religious group or church organisation 20 20 20 20 

Charity, voluntary or community group 15 15 14 15 

Social club (including WMCs, Rotary Clubs, etc.) 14 17 18 19 

Sports club, gym, exercise, or dance group 21 22 23 26 

Other group or organisation 18 20 20 20 

          

I don't regularly join in any of the activities of these organisations 47 43 42 41 

          

Notes: based on the fixed sample of N=2,449 individuals included in the primary analysis. Numbers sum to more than 100% as respondents can tick 

more than one option  
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Table A2: Variable definitions and summary statistics 

Variable 

description 

Possible 

Responses 

How included Treatment 

and/or 

Outcome 

Equation 

Mean Std. Dev. Min. Max.  

Sex Male or female As a binary 

variable 

(Female=1; 

male=0) 

Treatment 

and Outcome 

equations 

0·52  0 1 

Age Given in years Created a 

series of 5-year 

age bands and 

included these 

as binary 

variables. 

Reference is 

age 65-69.  

Treatment 

and Outcome 

equations 

    

  Age 65 - 69  0·32  0 1 

  Age 70 - 74  0·28  0 1 

  Age 75 - 79  0·21  0 1 

  Age 80 - 84  0·12  0 1 

  
Age 85 - 98 

 0·07  0 1 

Living 

arrangements 

Live alone; live 

with spouse; live 

with other 

Created a 

series of binary 

variables. 

Reference is 

live alone.  

Treatment 

and Outcome 

equations 

    

  Live alone  0·35  0 1 

  Live with 

spouse 

 0·59  0 1 

  Live with other  0·06  0 1 

Employment 

status  

Economically 

active; not 

economically 

active or retired; 

Other 

Created a 

series of binary 

variables. 

Reference is 

economically 

active.  

Treatment 

and Outcome 

equations 

    

  Economically 

active 

 0·06  0 1 

  Retired or not 

economically 

active 

 0·93  0 1 

  Other (inc. 

unemployed) 

 0·01  0 1 

Highest 

educational 

Degree; 1 or 

more A-levels (or 

Created a 

series of binary 

Treatment 

and Outcome 
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attainment equivalent); 1 or 

more GCSEs (or 

equivalent); NVQ 

qualification; 

other trade 

qualification; 

professional 

qualification; no 

qualifications.11 

variables. 

Reference is no 

qualifications. 

equations 

  No 

qualifications 

 0·38  0 1 

  School level 

Qualifications 

 0·24  0 1 

  College level 

Qualifications 

 0·09  0 1 

  University level 

Qualifications 

 0·07  0 1 

  NVQ and Trade 

Qualifications 

 0·07  0 1 

  Professional 

Qualifications 

 0·15  0 1 

Presence of 

limiting health 

conditions 

Shown a list of 

23 health 

conditions and 

asked how much 

they limit daily 

activity.  

Create 23 

binary variables 

=1 if condition 

limits daily 

activity by 4 or 

5 (out of 5); =0 

otherwise.  

Treatment 

and Outcome 

equations 

    

EQ5D domain 

values 

Include the 

responses to the 

5 domains of the 

EQ5D questions. 

Included as 

four binary 

variables for 

each domain. 

In each 

domain, the 

reference is ‘no 

problem’.  

Treatment 

equation only 

    

ICECAP-O 

score 

Scored using the 

algorithm in 

Coast et al.
1
  

As a 

continuous 

variable. 

Treatment 

equation only 
0·83 0·15 0 1 

Satisfaction 

with transport  

Very dissatisfied; 

dissatisfied; 

neither; satisfied; 

very satisfied. 

Created a 

series of binary 

variables. 

Reference is 

very 

dissatisfied.  

Treatment 

equation only 

    

Strength of 

social support 

(see note: A) 

None of the time; 

a little of the time; 

some of the time; 

most of the time; 

all of the time.  

For each 

question, 

created a 

series of binary 

variables. 

Reference is 

none of the 

time.  

Treatment 

equation only 
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Distance to 

nearest asset 

Calculated in 

miles (see note: 

B) 

As a 

continuous 

variable. Also 

include the 

squared term to 

allow for non-

linear 

relationship.  

Treatment 

equation only 
0·16 0·19 0·00 2·93 

Total cost of 

health care 

services used 

in the 6-month 

period prior to 

baseline 

Calculated as the 

sum of costs for 

different health 

care services.  

As a 

continuous 

variable. 

Treatment 

equation only 
1661·73 2072·78 0·00 32,154 

        

N= 2,449 (complete case sample).  

Note A: We consider six questions: (1) Is there someone available to you whom you can count on to listen to you when 

you need to talk? (2) Is there someone available to give you good advice about a problem? (3) Is there 

someone available who shows you love and affection?  (4) Is there someone available to help you with daily 

chores? (5) Can you count on anyone to provide you with emotional support (talking over problems or helping 

you make a difficult decision)? (6) Do you have as much contact as you would like with someone who you feel 

close to, someone in whom you can trust and confide?  

Note B:  We supplement the CLASSIC data with a dataset provided by Salford Council which contains the geo-

coordinates of all community assets within the Salford area. As we have home postcodes for respondents, we 

use these two pieces of information to calculate the minimum distance to the nearest asset using ‘as the crow 

flies’ straight-line distances.  

      

 

Reference 

1. Coast J, Flynn TN, Natarajan L, Sproston K, Lewis J, Louviere JJ, et al. Valuing the 

ICECAP capability index for older people. Soc Sci Med 1982. 2008 Sep;67(5):874–

82.   
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Table A3: Determinants of drop-out (including mortality) 

  Main effect 
Interaction effect with  
BL participation status 

 Effect
#
 p-value 95% CI Effect

#
 p-value 95% CI 

EQ5D Health Utility Index -0·109 0·068 [-0·225, 0·008] -0·046 0·641 [-0·240, 0·148] 

Participate in CAs as baseline 0·083 0·510 [-0·164, 0·330] N/A 

Male Reference category 

Female -0·001 0·976 [-0·052, 0·051] -0·014 0·714 [-0·090, 0·061] 

Age 65 - 69 Reference category 

Age 70 - 74 0·034 0·295 [-0·029, 0·097] -0·004 0·926 [-0·099, 0·090] 

Age 75 - 79 0·033 0·346 [-0·036, 0·102] 0·016 0·758 [-0·086, 0·118] 

Age 80 - 84 0·084 0·037 [0·005, 0·162] 0·023 0·706 [-0·095, 0·141] 

Age 85 - 98 0·185 <0·001 [0·093, 0·278] 0·063 0·367 [-0·074, 0·200] 

Live alone Reference category 

Live with spouse 0·030 0·240 [-0·020, 0·081] -0·045 0·242 [-0·119, 0·030] 

Live with other 0·049 0·177 [-0·022, 0·120] 0·047 0·387 [-0·060, 0·155] 

Economically active Reference category 

Retired or not economically active 0·019 0·736 [-0·092, 0·130] -0·133 0·102 [-0·292, 0·027] 

Other (inc· unemployed) 0·169 0·143 [-0·057, 0·396] -0·168 0·362 [-0·530, 0·193] 

No qualifications Reference category 

School level Qualifications -0·073 0·049 [-0·145, 0·000] -0·037 0·453 [-0·134, 0·060] 

College level Qualifications -0·040 0·570 [-0·177, 0·097] -0·073 0·407 [-0·246, 0·100] 

University level Qualifications -0·068 0·303 [-0·196, 0·061] 0·073 0·392 [-0·094, 0·241] 

NVQ and Trade Qualifications -0·107 0·062 [-0·219, 0·005] 0·126 0·096 [-0·022, 0·274] 

Professional Qualifications -0·064 0·058 [-0·129, 0·002] 0·068 0·153 [-0·025, 0·161] 

Presence of limiting condition   

Asthma -0·025 0·687 [-0·149, 0·098] 0·001 0·991 [-0·215, 0·217] 

Cancer 0·127 0·157 [-0·049, 0·304] -0·072 0·642 [-0·373, 0·230] 

Back pain/Sciatica -0·034 0·378 [-0·109, 0·041] -0·015 0·812 [-0·139, 0·109] 

Bronchitis/COPD 0·134 0·008 [0·035, 0·234] -0·064 0·452 [-0·231, 0·103] 

Kidney disease 0·103 0·351 [-0·113, 0·319] -0·082 0·722 [-0·531, 0·368] 

Colon/Irritable bowel -0·079 0·204 [-0·202, 0·043] 0·069 0·477 [-0·121, 0·258] 

Congestive heart failure 0·090 0·316 [-0·086, 0·265] 0·128 0·347 [-0·139, 0·396] 

Diabetes -0·064 0·301 [-0·185, 0·057] 0·122 0·225 [-0·075, 0·319] 

Hard of hearing 0·059 0·163 [-0·024, 0·141] -0·011 0·866 [-0·138, 0·116] 

Heart disease/angina 0·039 0·449 [-0·063, 0·141] -0·092 0·305 [-0·268, 0·084] 

High blood pressure 0·101 0·081 [-0·012, 0·214] -0·093 0·343 [-0·284, 0·099] 

High cholesterol -0·095 0·141 [-0·221, 0·031] 0·066 0·557 [-0·154, 0·286] 

Osteoarthritis 0·016 0·683 [-0·060, 0·091] -0·050 0·415 [-0·170, 0·070] 

Osteoporosis 0·037 0·534 [-0·079, 0·153] 0·074 0·442 [-0·115, 0·264] 

Overweight -0·090 0·101 [-0·197, 0·017] 0·105 0·218 [-0·062, 0·272] 

Poor circulation in legs 0·067 0·101 [-0·013, 0·147] -0·040 0·546 [-0·171, 0·090] 

Rheumatoid arthritis -0·028 0·549 [-0·121, 0·064] 0·054 0·531 [-0·115, 0·224] 

Rheumatic disease 0·144 0·130 [-0·042, 0·331] -0·349 0·102 [-0·767, 0·069] 
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Stomach problem/ulcer/etc· -0·085 0·146 [-0·199, 0·029] 0·058 0·521 [-0·118, 0·233] 

Stroke 0·103 0·229 [-0·065, 0·270] -0·016 0·898 [-0·262, 0·230] 

Thyroid disorder 0·081 0·343 [-0·087, 0·249] -0·086 0·488 [-0·331, 0·158] 

Problems with vision 0·060 0·206 [-0·033, 0·153] -0·102 0·168 [-0·247, 0·043] 

Other conditions 0·001 0·993 [-0·125, 0·126] 0·165 0·076 [-0·017, 0·347] 

#: marginal effects following logistic regression of drop out, calculated at the mean of the 
variables. Bold indicates statistical significance at p<0.05.  

 

 

 

 

Table A4: Effect of community asset participation on outcomes - non-balanced sample 

 

(1) (2) (3) 

 

QALYs Cumulative cost (£) Net-benefit (£) 

    Uptake     

BL vs. FU6 0·011 -135·86 224·89 

(Treated: 325/1426) [0·004 to 0·019] [-445·89 to 174·16] [36·75 to 413·04] 

   
 

    BL vs. FU12 0·027 -107·95 641·07 

(Treated: 189/1025) [0·006 to 0·048] [-224·46 to 8·57] [118·98 to 1163·17] 

    
Cessation    

BL vs. FU6 -0·009 211·38 -300·50 

(Treated: 208/1513) [-0·016 to -0·001] [-74·78 to 497·55] [-581·85 to -19·15] 

    

    

BL vs. FU12 -0·012 1127·43 -1473·35 

(Treated: 106/1212) [-0·002 to -0·001] [258·87 to 2195·98] [-2828·49 to -118·21] 

    

Notes: Net benefit calculations assume a threshold value of 20k per-annum (hence 10k per 6 months). BL vs. 6 
months compares NN (control group) to NY (treatment group). BL vs. 12 months compares NNN (control group) to 
NYY (treatment group). BL vs. FU18 compares NNNN (control group) to NYYY (treatment group). 
Variables in the outcome equation: Gender, age (in 5-year groups), living arrangements, employment status, 
education, presence of limiting conditions. Variables in the matching equation: Gender, age (in 5-year groups), 
living arrangements, employment status, education, presence of limiting conditions, satisfied with transport, EQ5D 
domains scores (not utility value), 6 questions from the Social Support Inventory, distance to nearest community 
asset, cost of health care services in previous 6 months (before baseline).  
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Table A5: The effect of community asset participation changes on health outcomes given less 
stringent definition of uptake or cessation 

 

(1) (2) (3) 

 

QALYs Cumulative cost (£) Net-benefit (£) 

Panel  (a): Uptake 
   BL vs. FU12 0·027 -61·34 498·93 

(NNN vs. N#Y) [0·003 to 0·052] [-502·42 to 379·73] [29·30 to 968·55] 

(775 vs. 277) (p=0·027) (p=0·785) (p=0·037) 

    BL vs. FU18  0·049 -230·07 1672·05 

(NNNN vs N##Y) [0·009 to 0v090] [-846·17 to 386·03] [215·42 to 3128·68] 

(693 vs. 315) (p=0·017) (p=0·464) (p=0·024) 

    Panel (b): Cessation 

   BL vs. FU12 -0·049 1081·12 -2121·45 

(YYY vs. Y#N) [-0·077 to -0·022] [149·56 to 2012·68] [-3315·34 to -927·57] 

(1060 vs 169) (p<0·001) (p=0·023) (p<0.001) 

    BL vs. FU18  -0·034 337·74 -1240·15 

(YYYY vs. Y##N) [-0·065 to -0·003] [62·68 to 612·80] [-2268·79 to -211·51] 

(1012 vs. 170) (p=0·031) (p=0·016) (p=0.018) 

    Notes: Net benefit calculations assume a threshold value of 20k per-annum (hence 10k per 6 months and 30k for 
18 months). Each panel shows the treatment and control groups, along with sample sizes. 
Variables in the outcome equation: Gender, age (in 5-year groups), living arrangements, employment status, 
education, presence of limiting conditions. Variables in the matching equation: Gender, age (in 5-year groups), 
living arrangements, employment status, education, presence of limiting conditions, satisfied with transport, EQ5D 
domains scores (not utility value), 6 questions from the Social Support Inventory, distance to nearest community 
asset, cost of health care services in previous 6 months (before baseline).      
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Figure A1: Density plots of propensity scores before and after matching 

Panel (a): Uptake analysis 

 

Panel (b): Cessation analysis 
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and what was found Yes (pages 1 and 2)
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of the INTRODUCTION section (page 5)

Methods
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Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment, 

exposure, follow-up, and data collection Yes, Data: cohort description  subsection, 
first paragraph and Figure 1 (page 6)
(a) Give the eligibility criteria, and the sources and methods of selection of 
participants. Describe methods of follow-up Yes, Data: cohort description  
subsection, first paragraph and Figure 1 (page 6)

Participants 6

(b) For matched studies, give matching criteria and number of exposed and 
unexposed. Yes, Statistical methods subsection, paragraphs two and three (pages 
9 and 10)

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect 
modifiers. Give diagnostic criteria, if applicable Yes, Data and variables subsection 
(pages 7-9) 

Data sources/ 
measurement

8*  For each variable of interest, give sources of data and details of methods of 
assessment (measurement). Describe comparability of assessment methods if there is 
more than one group Yes, Data and variables subsection (pages 7-9)

Bias 9 Describe any efforts to address potential sources of bias Yes, see discussion section 
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Yes, see Statistical methods subsection (pages 9 and 10)
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Discussion sections (pages 7 – 9 & 14 – 15)  
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Statistical methods 12

(e) Describe any sensitivity analyses Yes – see Results and Discussion sections, 
particularly secondary analyses (pages 11 and 13)

Results
Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers potentially 
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information on exposures and potential confounders. Yes, Tables 1, A1, and A2 
(page 10 & supplementary appendix) 
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weaknesses in relation to other studies, discussing particularly any differences in 
results (pages 13 – 16) 
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section (pages 13 – 16)
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