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Abstract

Objectives: Given that frailty is a multifaceted health condition of increasing importance to policy-makers and care
providers, it is relevant to consider whether multimodal interventions could provide combined psychophysiological support.
As studies have demonstrated the beneficial effects of cultural engagement (including visiting museums/theatre/cinema) for
many of the components of frailty, this study sought to explore whether community cultural engagement is associated both
with a reduced risk of becoming frail and a slower trajectory of frailty progression in older adults.

Methods: We used data from the English Longitudinal Study of Ageing to measure frequency of cultural engagement and
both incident frailty and frailty progression over the following 10 years in 4,575 adults.

Results: Our analyses used competing risks regression models and multilevel growth curve models adjusting for
socioeconomic, health behaviors, social confounders, and subthreshold symptoms of frailty. There was a dose-response
relationship between increasing frequency of cultural engagement and both incidence and progression of frailty (attendance
every few months or more: incidence subhazard ratio = 0.79, 95% confidence interval [CI] = 0.63 to 0.996; trajectory
coefficient = —0.0039, 95% CI = -0.0059 to -0.0019).

Discussion: Older adults who engaged in cultural activities every few months or more had a reduced risk of becoming frail
and a slower progression of frailty over time. Findings are in line with current calls for multimodal, multifactor, community
approaches to support health in older age.
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Frailty describes a distinctive age-related health state in
which multiple physiological systems within the body
decline in function and reserve (Clegg, Young, Iliffe,
Rikkert, & Rockwood, 2013). Although related to multi-
morbidity and disability (Fried et al., 2004), frailty is dis-
tinct in that it encompasses a multitude of health deficits
that include but are not limited to mobility, self-reported
general health, eyesight, and hearing; being able to carry
out basic tasks of daily living; depressive symptoms; and
cognitive function (2,3). Frailty is a powerful predictor of
functional independence in daily life, care needs, and hos-
pital admissions (Anpalahan & Gibson, 2008; Soong et al.,

2015). The high economic, health and social care costs
(Comans et al., 2016) associated with frailty are in part
drivers of the increased interest in developing cost-effective
strategies to reduce the burden of frailty in older adults.
To date, much research on frailty prevention has focused
on physical activity (Rogers, Marshall, et al., 2017; Theou
et al., 2011). However, given that frailty is a multifaceted
health condition that extends more broadly than just func-
tional symptoms, it is relevant to consider whether other
multimodal interventions could provide combined psycho-
logical and physiological support. Cultural engagement
(including going to the theatre, concerts, museums, art
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galleries, and cinema) is a category of multimodal inter-
vention receiving increasing public health interest (12).
Cultural engagement has psychological, social, and behav-
ioral components that in themselves are all known to be
protective for frailty. For example, cultural engagement is
cognitively stimulating and supports the development of
cognitive reserve (Fancourt & Steptoe, 2018b; Fancourt,
Steptoe, & Cadar, 2018). It also supports emotion regula-
tion, stress reduction, wellbeing and helps protect against
depression (Fancourt & Steptoe, 2018a; Fancourt &
Tymoszuk, 2018). It is social so reduces loneliness (Todd,
Camic, Lockyer, Thomson, & Chatterjee, 2017). It is also
a form of mild-moderate activity so reduces sedentary
behaviors, supports balance and gait, and is associated
with a lower risk of chronic pain in older age (Fancourt
& Steptoe, 2018¢). However, to date, there have been no
research studies specifically looking at the relationship
between cultural engagement and frailty, and the frequency
of engagement required remains unknown. Consequently,
this study sought to explore whether community cultural
engagement is associated both with a reduced risk of devel-
oping frailty and a slower trajectory of frailty progression
in older adults.

Method

Participants

We used data from the English Longitudinal Study of
Ageing (ELSA), a longitudinal cohort study that contains a
representative sample of adults aged more than 50 years liv-
ing in England (18). We specifically worked with data from
wave 2 (2004/2005) across every biennial wave through
to wave 7 (2014/2015); a total of six waves and a decade
of data. Of the eligible 9,432 participants at baseline, we
excluded 3,973 for missing data on exposure or covariates
at baseline and excluded a further 1,144 who were already
classified as frail at baseline, providing an analytic sample
of 4,575 (see Supplementary material for a diagram of
participants included). The study received ethical approval
from the National Research Ethics Service and all partici-
pants provided informed consent.

Measures

We measured cultural engagement using participant self-
reports at wave 2 of frequency of visits to (a) the theatre,
concert, or opera; (b) the cinema; and (c¢) an art gallery,
exhibition, or museum. We combined responses from these
three variables to create an overall frequency of cultural
engagement, with responses coded as never, less than once
a year, once or twice a year, and every few months or more
(Supplementary Table 1).

Frailty was measured biennially over a duration of
10 years (waves 2-7). Using criteria set out by Rockwood
and colleagues (Searle, Mitnitski, Gahbauer, Gill, &
Rockwood, 2008), we used a 56-item frailty index (FI)
that comprises variables for chronic conditions, eyesight,

hearing, general health, disability, mobility, depression, and
cognitive function (Rogers, Marshall, et al., 2017; Rogers,
Steptoe, & Cadar, 2017). The standard FI threshold to
denote frailty is a score of .25 or higher (range 0-1), and
this is equivalent to the expression of at least 14 of the 56
available frailty indicators that comprise the FI (Rockwood,
Andrew, & Mitnitski, 2007). Further details of the compo-
sition of the FI are provided in Supplementary Table 2.

Covariates used in the analysis were selected based on
previous studies using the same FI (Rogers, Marshall, et al.,
2017; Rogers et al., 2017): age (in years), gender, educa-
tional qualifications (no educational qualifications vs one
or more qualification), non-pension wealth quintile (poor-
est vs higher) (22), living status (alone vs with a partner),
level of physical activity (sedentary/low vs moderate/vigor-
ous weekly activity), organizational membership (whether
a member of an organization, group, or club or not), and
number of social engagements per week (including meeting,
telephoning, or emailing family and friends).

Statistical Analysis

The association between frequency of engaging in cultural
activities and incident frailty (FI > .25) was examined
using competing risks regression models and according
to the methodology of Fine and Gray (1999). Cumulative
incidence function models were produced to predict the
risk of participants becoming frail in relation to their
level of community cultural engagement while taking
into account death as a competing event. Participant age
was used as the time variable in the survival model. The
event of interest was the date when a sufficient propor-
tion of health deficits were reported and participants were
defined as frail. Date of death was recorded as the compet-
ing-risk event and the study was censored at the last date
of contact or February 1, 2013, which marked the end
of the study. Month and year of death, up until February
1, 2013 was used for those participants who had given
written consent for linkage to official records from the
National Health Service central register. The assumption
of proportional hazards distribution for each covariate
was tested using the Scheike and Zhang (2008) test and
was not violated (p values > .05).

To calculate the trajectory of frailty progression in older
adults, multilevel growth curve models were used to approx-
imate the rate of progression of FI scores between waves
2 and 7 of ELSA and according to frequency of engage-
ment in cultural activities. Negative (3 coefficients indicate
a slower rate of progression of frailty compared with the
reference group (never engaging in cultural activities).

For both incidence and trajectory, Model 1 was
adjusted for demographic, behavioral and social covari-
ates. Following the statistical procedures of previous stud-
ies using frailty indices (Song, Mitnitski, & Rockwood,
2010), Model 2 additionally adjusted for health-related
confounders (including chronic condition, poor eyesight or
hearing, poor general health, disability, mobility problems,
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Table 1. Adjusted and Unadjusted Models Showing Associations Between Cultural Engagement and Frailty Incidence and Trajectory

Frailty incidence

Model 1: Adjusted for covariates

SHR SE p I
Never REF
Less than once a year 1.04 0.12 .72 0.83 to 1.31
Once or twice a year 0.84 0.09 12 0.68 to 1.04
Every few months or more 0.72 0.08 .004 0.57 to 0.90
Model 2: Adjusted for covariates and baseline frailty (non-frail vs pre-frail)
SHR SE P CI
Never REF
Less than once a year 1.09 0.13 45 0.87 to 1.38
Once or twice a year 0.92 0.10 46 0.74 to 1.14
Every few months or more 0.79 0.09 .047 0.63 to 0.996
Frailty trajectory
Model 1: Adjusted for covariates
Coef SE p CI
Never REF
Less than once a year -0.0029 0.001 .006 -0.0050 to —-0.0008
Once or twice a year -0.0032 0.001 .002 -0.0051 to -0.0012
Every few months or more -0.0035 0.001 <.001 -0.0054 to -0.0015
Model 2: Adjusted for covariates and baseline frailty (non-frail vs pre-frail)
Coef SE p CI
Never REF
Less than once a year -0.0031 0.001 .004 -0.0053 to --0.0010
Once or twice a year -0.0035 0.001 .001 —-0.0055 to -0.0015
Every few months or more -0.0039 0.001 <.001 -0.0059 to -0.0019

Note. Bold values indicate significance at p <.05; CI = 95% confidence intervals; Coef = coefficient; SHR = subhazard ratio; SE = standard error.

depression, and/or declining cognitive function). This
adjustment was made with a binary variable of whether
participants were non-frail (score 0-.08: exhibiting very
few health-related problems) or pre-frail (score .08-.25:
exhibiting several health-related problems). Adjusted and
unadjusted data for both models are shown in Table 1 and
fully adjusted models are shown in Figures 1 and 2.

We tested our assumptions in a series of sensitivity anal-
yses (all shown in Supplementary Tables). First, because a
number of participants were missing data on covariates,
we also ran minimally adjusted models (age and sex only),
which allowed us a larger sample size. To assess whether sub-
threshold symptoms of frailty might have affected cultural
engagement and predisposed people to becoming frail, we
restricted the sample to exclude participants who became
frail at wave 3 and also excluded those in the top 10% of
subthreshold frailty scores at baseline. Second, although it
has previously been shown that patterns of cultural engage-
ment are relatively stable in older age (DCMS, 2017), we
tested potential changes in individual patterns of cultural
engagement by rerunning our analyses using an aver-
aged frequency of cultural engagement over waves 2 and
3. Specifically for trajectory analyses, we ran two further
sensitivity analyses. To assess whether cultural engagement

Modelled cummulative incidence of frailty

Cumulative Incidence of frailty

50 60 70 80 90 100
Age

Never
Once or twice a year

Less than once a year
Every few months or more

Figure 1. Modeled cumulative incidence of frailty by frequency of cultural
engagement, adjusted for all covariates and accounting for the competing
risk of death.

is also associated with a reduced trajectory of frailty in
people with frailty, we reran the analyses including both
frail and non-frail participants. Finally, although adjust-
ing for specific baseline frailty score is not recommended
when undertaking analyses of incidence (Song et al., 2010),
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we did run analyses on frailty trajectory including specific
baseline frailty. All analyses were conducted using Stata 14
(StataCorp LP, College Station, TX).

Results

Demographics

Participants had a mean age of 64.7 years (SD = 8.8,
range = 52-99) and were 52.7% female. Of them, 15.7%
participants never engaged in cultural activities, 16.4%
engaged less than once a year, 26.5% engaged once or
twice a year, and 41.3% engaged every few months or
more. Full demographics are provided in Supplementary
Material. Cultural engagement showed a moderate associa-
tion with broader social engagement (r = .43, p < .001) and
a small negative association with broader civic engagement
(r=-26,p <.001).

Frailty Incidence

There was a dose-response relationship between frequency
of cultural engagement and incident frailty (trend: subhaz-
ard ratio = 0.92, 95% confidence interval [CI] = 0.85 to
0.98; Figure 1 and Table 1). Compared with participants
who never engaged in cultural activities, participants who
engaged in cultural activities every few months or more
were less likely to become frail over time. These results
were robust after adjusting for socioeconomic and behav-
ioral risk factors and baseline frailty.

Frailty Progression

Frequency of engagement in cultural activities at base-
line was also associated with a slower trajectory of frailty
(Figure 2). There was evidence of a dose-response relation-
ship with any level of engagement associated with a slower
rate of frailty progression (trend: coefficient = -0.0010,
95% CI =-0.0016 to —0.0004; Table 1). Participants had a
1.3 times increased risk of becoming frail by the age of 80

never- L

less than once a year |

once or twice a year - @

every few months or more *

006 —.004 002 0

Figure 2. Parameter estimates and 95% confidence intervals depicting
the average 10-year frailty trajectories predicted by baseline frequency of
cultural engagement.

if they did not engage in cultural activities compared with
if they engaged at least every few months or more. These
findings were robust to the inclusion of all covariates.

Sensitivity Analyses

Sensitivity analyses for frailty incidence and trajectories
confirmed that results were similar when using a larger
sample size and minimally adjusted models (Supplementary
Tables 3 and 7) and were unaffected by the use of aver-
aged cultural behavior across two waves rather than cul-
tural behavior just at a single time-point (Supplementary
Tables 6 and 10). Excluding participants who became frail
at wave 3 did not affect frailty trajectories (Supplementary
Table 8) but did reduce the number of incident frailty cases
by 32%, leading to an attenuation of results and a loss of
significance (Supplementary Table 4). However, when using
an alternative approach and excluding the top 10% of sub-
threshold frailty scores at baseline, all results for incidence
and trajectories were maintained (Supplementary Tables
5 and 9). Finally, additionally including participants who
were already categorized as frail at baseline and adjusting
for baseline frailty as a continuous variable did not alter
the significance of the results (Supplementary Tables 11 and
12).

Discussion

This study showed for the first time that cultural engage-
ment in older age is associated with both a reduced risk of
incident frailty and a slower trajectory of frailty progres-
sion in older adults. These results were found independent
of demographic, socioeconomic, and social confounders.
They were also found independent of whether participants
showed signs of being “pre-frail” at baseline, indicative of
participants having multiple health-impairing factors such
as a chronic condition, poor eyesight or hearing, poor gen-
eral health, disability, mobility problems, depression, and/
or declining cognitive function. Results for frailty trajectory
were particularly robust, showing no signs of attenuation
across any sensitivity analyses. Results for frailty incidence
were maintained when considering possible changing pat-
terns of cultural behavior but attenuated when excluding
participants who became frail at wave 3. However, this
reduced the number of frailty cases so affected statistical
power within the analyses.

Our results support findings from a previous cross-
sectional study, showing associations between cultural
engagement and a lower probability of being frail (Poli
et al., 2017). However, we were able to extend these pre-
vious findings by exploring longitudinal associations. In
theorizing why we found these results, previous studies
have suggested that the health benefits of cultural engage-
ment could be due to its combined effect on reducing social
isolation, sedentary behaviors, and stress while providing
social support networks and cognitive stimulation (Camic
& Chatterjee, 2013). However, analyses have repeatedly

610z Aey L0 uo Jasn uopuo] 8b9jj0) Austaniun Ag 2£9082S/00zq6/quoiab/ee0L 0L /10pAdRISqe-9]o1Ie-aoueApe/ABojojuoiaBoosyoAsd/woo dno-olwapese//:sdjy woly papeojumoq


http://academic.oup.com/psychsocgerontology/article-lookup/doi/10.1093/geronb/gbz004#supplementary-data
http://academic.oup.com/psychsocgerontology/article-lookup/doi/10.1093/geronb/gbz004#supplementary-data
http://academic.oup.com/psychsocgerontology/article-lookup/doi/10.1093/geronb/gbz004#supplementary-data
http://academic.oup.com/psychsocgerontology/article-lookup/doi/10.1093/geronb/gbz004#supplementary-data
http://academic.oup.com/psychsocgerontology/article-lookup/doi/10.1093/geronb/gbz004#supplementary-data
http://academic.oup.com/psychsocgerontology/article-lookup/doi/10.1093/geronb/gbz004#supplementary-data
http://academic.oup.com/psychsocgerontology/article-lookup/doi/10.1093/geronb/gbz004#supplementary-data
http://academic.oup.com/psychsocgerontology/article-lookup/doi/10.1093/geronb/gbz004#supplementary-data
http://academic.oup.com/psychsocgerontology/article-lookup/doi/10.1093/geronb/gbz004#supplementary-data
http://academic.oup.com/psychsocgerontology/article-lookup/doi/10.1093/geronb/gbz004#supplementary-data
http://academic.oup.com/psychsocgerontology/article-lookup/doi/10.1093/geronb/gbz004#supplementary-data
http://academic.oup.com/psychsocgerontology/article-lookup/doi/10.1093/geronb/gbz004#supplementary-data
http://academic.oup.com/psychsocgerontology/article-lookup/doi/10.1093/geronb/gbz004#supplementary-data
http://academic.oup.com/psychsocgerontology/article-lookup/doi/10.1093/geronb/gbz004#supplementary-data
http://academic.oup.com/psychsocgerontology/article-lookup/doi/10.1093/geronb/gbz004#supplementary-data
http://academic.oup.com/psychsocgerontology/article-lookup/doi/10.1093/geronb/gbz004#supplementary-data

Journals of Gerontology: PSYCHOLOGICAL SCIENCES, 2019, Vol. XX, No. XX 5

found health-related benefits of cultural engagement even
when controlling for these broader states (Fancourt &
Steptoe, 2018c, 2018a, 2018b; Fancourt & Tymoszuk,
2018), suggesting that other aspects of cultural engage-
ment such as hedonic experiences, emotional expression,
and providing a sense of meaning and purpose may also
be key (Steptoe & Fancourt, 2019).

Strengths of this study include the use of a large, pro-
spective and representative analytical sample and long-
term follow-up of participants. The study also benefited
from a validated measure of frailty. However, it is still
possible that results are bi-directional and may have been
affected by reverse causality because being frailer might be
associated with reduced likelihood of engaging in cultural
activities. Nevertheless, the sample was restricted to include
only non-frail adults at baseline and we included sub-
threshold symptoms of frailty in our analyses, which did
not affect our significant results. Further, results for frailty
trajectories were maintained when excluding participants
who became frail shortly after baseline (who therefore may
have been exhibiting impaired behaviors already) and also
when adjusting stringently for precise baseline frailty score.
The study was also limited by self-reported cultural engage-
ment and covariates. Further, we acknowledge that frailty
has competing definitions. In this study, we used the FI
approach, considering accumulated health deficits, but our
results may differ from those studies using different defini-
tions or indices (Mudge & Hubbard, 2018).

The findings here of the benefits of cultural engagement
are in line with current calls for multimodal, multifactor,
community approaches to support health in older age (26).
Given that frailty is associated with falls, delirium, fluctuat-
ing disability, increased care needs and increased use of health
services, the identification that engagement with existing com-
munity cultural activities is protective is important. Although
our analyses found that 83% of older adults engage in cul-
tural activities, only 41.3% do so at the level required for
benefits on frailty incidence or trajectory to be felt. Notably,
while many health interventions involve the large-scale imple-
mentation of new interventions, cultural venues already exist,
with over 40,000 museums across Europe, the United States,
and Canada alone (Camic & Chatterjee, 2013). These sites
are arguably underutilized within public health at present yet
offer strong potential for supporting health in older adults,
largely because as well as combining multiple health-promot-
ing factors, their aesthetic content provides an intrinsic moti-
vation to engage. It is therefore recommended that future
behavior change intervention studies are designed focused
on increasing cultural engagement in older adults, especially
those at risk of becoming frail.

Supplementary Material

Supplementary data are available at The Journals of
Gerontology, Series B: Psychological Sciences and Social
Sciences online.

Funding

The funding is provided by National Institute of Aging Grant
RO1AG017644 and a consortium of UK government departments
coordinated by the Economic and Social Research Council. D.F. is
supported by the Wellcome Trust (205407/Z/16/Z).

Acknowledgments

The English Longitudinal Study of Ageing was developed by a team
of researchers based at the University College London, NatCen
Social Research, the Institute for Fiscal Studies, and the University
of Manchester. The data were collected by NatCen Social Research.

Conflict of Interest

Both authors declare no conflict of interest.

Author Contributions

Both authors designed the study, undertook data analysis, and wrote
the paper collaboratively.

References

Anpalahan, M., & Gibson, S. J. (2008). Geriatric syndromes as pre-
dictors of adverse outcomes of hospitalization. Internal Medicine
Journal, 38, 16-23. d0i:10.1111/].1445-5994.2007.01398.x

Camic, P. M., & Chatterjee, H. J. (2013). Museums and art galleries
as partners for public health interventions. Perspectives in Public
Health, 133, 66-71. doi:10.1177/1757913912468523

Clegg, A., Young, J., lliffe, S., Rikkert, M. O., & Rockwood, K.
(2013). Frailty in elderly people. Lancet (London, England),
381, 752-762. d0i:10.1016/S0140-6736(12)62167-9

Comans, T. A., Peel, N. M., Hubbard, R. E., Mulligan, A. D.,
Gray, L. C., & Scuffham, P. A. (2016). The increase in healthcare
costs associated with frailty in older people discharged to a post-
acute transition care program. Age and Ageing, 45, 317-320.
doi:10.1093/ageing/afv196

DCMS. (2017). Taking part survey: England adult report 2016/17.
Department for Culture, Media and Sport. Retrieved from https://
www.gov.uk/government/statistics/taking-part-201617-quarter-
4-statistical-release (Accessed November 1, 2018).

Fancourt, D., & Steptoe, A. (2018a). Community group member-
ship and multidimensional subjective well-being in older age.
Journal of Epidemiology and Community Health, 72, 376-382.
doi:10.1136/jech-2017-210260

Fancourt, D., & Steptoe, A. (2018b). Cultural engagement predicts
changes in cognitive function in older adults over a 10 year
period: Findings from the English longitudinal study of ageing.
Scientific Reports, 8,10226. doi:10.1038/s41598-018-28591-8

Fancourt, D., & Steptoe, A. (2018c). Physical and psychosocial fac-
tors in the prevention of chronic pain in older age. The Journal
of Pain, 19, 1385-1391. doi:10.1016/}.jpain.2018.06.001

Fancourt, D., Steptoe, A., & Cadar, D. (2018). Cultural engagement
and cognitive reserve: Museum attendance and dementia inci-
dence over a 10-year period. The British Journal of Psychiatry,
213, 661-663. doi:10.1192/bjp.2018.129

610z Aey L0 uo Jasn uopuo] 8b9jj0) Austaniun Ag 2£9082S/00zq6/quoiab/ee0L 0L /10pAdRISqe-9]o1Ie-aoueApe/ABojojuoiaBoosyoAsd/woo dno-olwapese//:sdjy woly papeojumoq


https://www.gov.uk/government/statistics/taking-part-201617-quarter-4-statistical-release
https://www.gov.uk/government/statistics/taking-part-201617-quarter-4-statistical-release
https://www.gov.uk/government/statistics/taking-part-201617-quarter-4-statistical-release

6 Journals of Gerontology: PSYCHOLOGICAL SCIENCES, 2019, Vol. XX, No. XX

Fancourt, D., & Tymoszuk, U. (2018). Cultural engagement and incident
depression in older adults: Evidence from the English longitudinal study
of ageing. British Journal of Psychiatry. doi:10.1192/bjp.2018.267

Fine, J. P., & Gray, R. ]J. (1999). A proportional hazards model for
the subdistribution of a competing risk. Journal of the American
Statistical Association, 94,496-509. doi:10.2307/2670170

Fried, L. P., Ferrucci, L., Darer, J., Williamson, J. D., & Anderson, G.
(2004). Untangling the concepts of disability, frailty, and
comorbidity: Implications for improved targeting and care.
The Journals of Gerontology. Series A, Biological Sciences and
Medical Sciences, 59,255-263. d0i:10.1093/gerona/59.3.M255

Mudge, A. M., & Hubbard, R. E. (2018). Frailty: Mind the gap. Age
and Ageing. 47, 508-511. doi:10.1093/ageing/afx193

Poli, S., Cella, A., Puntoni, M., Musacchio, C., Pomata, M.,
Torriglia, D., ... Pilotto, A. (2017). Frailty is associated with
socioeconomic and lifestyle factors in community-dwelling
older subjects. Aging Clinical and Experimental Research, 29,
721-728. d0i:10.1007/s40520-016-0623-5

Rockwood, K., Andrew, M., & Mitnitski, A. (2007). A compari-
son of two approaches to measuring frailty in elderly people.
The Journals of Gerontology. Series A, Biological Sciences and
Medical Sciences, 62, 738-743.

Rogers, N. T., Marshall, A., Roberts, C. H., Demakakos, P.,
Steptoe, A., & Scholes, S. (2017). Physical activity and tra-
jectories of frailty among older adults: Evidence from the
English longitudinal study of ageing. PLoS One, 12, ¢0170878.
doi:10.1371/journal.pone.0170878

Rogers, N. T., Steptoe, A., & Cadar, D. (2017). Frailty is an indepen-
dent predictor of incident dementia: Evidence from the English

longitudinal study of ageing. Scientific Reports, 7, 15746.
doi:10.1038/s41598-017-16104-y

Scheike, T. H., & Zhang, M. J. (2008). Flexible competing risks
regression modeling and goodness-of-fit. Lifetime Data Analysis,
14, 464-483. doi:10.1007/s10985-008-9094-0

Searle, S. D., Mitnitski, A., Gahbauer, E. A., Gill, T. M., &
Rockwood, K. (2008). A standard procedure for creating a frailty
index. BMC Geriatrics, 8, 24. doi:10.1186/1471-2318-8-24

Song, X., Mitnitski, A., & Rockwood, K. (2010). Prevalence and
10-year outcomes of frailty in older adults in relation to deficit
accumulation. Journal of the American Geriatrics Society, 58,
681-687. doi:10.1111/.1532-5415.2010.02764.x

Soong, J., Poots, A. J., Scott, S., Donald, K., Woodcock, T.,
Lovett, D., & Bell, D. (2015). Quantifying the prevalence of
frailty in English hospitals. BM] Open, 5,e008456. doi:10.1136/
bmjopen-2015-008456

Steptoe, A., & Fancourt, D. (2019). Leading a meaningful life at
older ages and its relationship with social engagement, prosper-
ity, health, biology, and time use. Proceedings of the National
Academy of Sciences, 201814723.

Theou, O., Stathokostas, L., Roland, K. P., Jakobi, J. M.,
Patterson, C., Vandervoort, A. A., & Jones, G. R. (2011). The
effectiveness of exercise interventions for the management of
frailty: A systematic review. Journal of Aging Research, 2011,
569194. doi:10.4061/2011/569194

Todd, C., Camic, P. M., Lockyer, B., Thomson, L. ]J. M., &
Chatterjee, H. J. (2017). Museum-based programs for socially
isolated older adults: Understanding what works. Health and
Place, 48,47-55. doi:10.1016/j.healthplace.2017.08.005

610z Aey L0 uo Jasn uopuo] 8b9jj0) Austaniun Ag 2£9082S/00zq6/quoiab/ee0L 0L /10pAdRISqe-9]o1Ie-aoueApe/ABojojuoiaBoosyoAsd/woo dno-olwapese//:sdjy woly papeojumoq



