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ARTICLE INFO ABSTRACT

Handling Editor: Richard Smith Introduction: Economic arguments in favour of investing in health and health care are important for policy
making, yet demonstrating the potential economic gains associated with health at older ages can be empirically
challenging due to older peoples’ limited attachment to the labour market.

Methods: We develop a novel method to quantify the economic value of health through time use data. Using data
on people aged 65 years-old and older from the United Kingdom Time Use Survey (UKTUS) 2014-15, we apply
survey-weighted generalized linear models to predict the time spent in non-market productive activities con-
ditional on characteristics including age and self-perceived health. We weight these estimates of predicted mi-
nutes spent in each activity using household satellite accounts to quantify the monetary value of time spent
engaging in non-market productive activities according to health status and simulate the monetary impact of
health gains at older ages.

Results: Both age and self-perceived health status were associated with minutes spent in many non-market
productive activities. Summing the monetized predictions of minutes spent across all types of activities in-
dicates that being in “very good” instead of “very bad” self-perceived health is associated with an additional
production of 439£, 629£ and 598£ (in real 2015 GBP) per month for an average individual aged 65 to 74 years-
old, 75 to 84 years-old and 85 years-old and older, respectively. Using our simulation model, if 10% of older
people in “very bad” health in the United Kingdom were to transition to “very good” health it could lead to an
increase of up to 278£ million through the production of non-market activities.

Conclusions: Health at older ages creates considerable economic value which is not observed using standard
national accounting measures. Our method to quantify the monetary value of health can be adapted to other
settings to make the economic case for investing in healthy ageing.
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1. Introduction

The global demographic landscape is undergoing significant trans-
formation due to increases in longevity and declining birth rates. Ac-
cording to the United Nations, the world’s population aged 65 and over
is projected to more than double, reaching over 1.5 billion by 2050,
while global fertility rates are expected to decline to 2.4 births per

woman by 2030 and continue decreasing to 2.2 births per woman by
2050 (United Nations, 2019).

These changes in population age-mix are expected to have important
economic and societal effects, in large part because of how paid work
and consumption patterns vary by age. (Lee and Mason, 2011; Temple
etal., 2017). Overall, the literature has consistently found an ‘inverse-U’
relationship between population age structure and economic growth,
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where economic performance peaks at working-ages and declines at
older ages (Cylus and Al Tayara, 2021). Several mechanisms might
explain this observed relationship. Changes in human capital likely play
a role; older individuals, though experienced, may have lower labour
productivity compared to younger working-age people if they lack some
of the skills needed in modern labour markets (Feyrer, 2007, 2008).
Health and disability are also likely to affect a person’s ability to
participate actively in paid work. For example, poor health is one of the
main reasons for early retirements (van Rijn et al., 2014; Leijten et al.,
2015; Scharn et al., 2018; Reeuwijk et al., 2017). Recent research also
finds that, despite the historical correlation between population age
structure and economic growth, health at older working ages moderates
that relationship (Cylus and Al Tayara, 2021; Williams et al., 2022).
While a large older working-age population on its own is associated with
comparatively slower economic growth, the predicted economic growth
for countries with a large older working-age population that is in good
health on average does not statistically differ from that of countries with
a small older working-age population.

Health is therefore likely to play a critical role in determining work
and consumption behaviours throughout the life course. This notion is
consistent with the Grossman model of demand for health, underscoring
health care’s dual role as both a consumption and an investment good,
and highlighting the potential economic returns of investing in health
(Grossman, 1972).

While health naturally has intrinsic value and maintaining health as
people age seems to make good economic sense, making the case for
investing in health at older ages beyond working age can be challenging
in practice. As mentioned, much economic growth is historically
attributed to the working-age population, who produce more than what
they consume, driving macroeconomic performance; originally, health
insurance itself was aimed at maintaining the health and productivity of
workers and their families (Lee, 2003; Saltman et al., 2004). Yet,
maintaining good health as people age also enables older people to
contribute meaningfully to the economy. Healthy ageing can lead to
prolonged labour force participation, higher productivity due to sus-
tained cognitive and physical functions, as well as reduced health care
costs that are often borne by the public sector. Furthermore, individuals
in good health may be more likely to engage in community activities,
informal caregiving, and other non-market productive activities that,
while often overlooked in national statistics, contribute significantly to
societal welfare and economic stability (Spillman and Lubitz, 2000).
Investing in health at older ages, therefore, can be strategic economic
policy.

The challenge remains, however, that since older people outside the
labour force do not typically produce much quantifiable economic
output, it can be difficult to empirically demonstrate the economic gains
associated with promoting health at older ages.

Some research has addressed this issue by exploring the propensity to
volunteer among older people and how this varies according to health
status, while others have attempted to attach monetary values to care-
giving by older people (Oliva-Moreno et al., 2015, 2019; Okun, 1993;
Kydland et al., 2019). However, these activities provide a narrow
interpretation of the production of older people, and as such, it is not
possible to estimate the total economic gains associated with health at
older ages. Bloom et al. estimate the economic value of non-market
productive activities in older adults in European countries and in the
United States based on the Survey of Health, Ageing, and Retirement in
Europe (SHARE), the English Longitudinal Study of Ageing (ELSA) for
England and the Health and Retirement Study (HRS) for the US (Bloom
et al., 2020). However, only a limited number of non-market productive
activities are available in these surveys. Although health was also
considered in the study by Bloom et al. it focuses mainly on acute health
shocks and their impact on the economic value of people aged 60
years-old or older overall (Bloom et al., 2020).

In this paper we propose a new method to demonstrate the economic
value of health based on time use survey data. Time use surveys use
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diaries to collect data on the minutes’ people spend on a wide range of
activities over a fixed number of days. Importantly, they include useful
demographic and health data which enable us to explore associations
between people’s time use and their health status and age.

We apply survey-weighted generelized linear models to predict how
older people spend their time, conditional on their health status, and
then weight predicted values of minutes spent using National Satellite
Accounts to estimate the monetary value of changes in time use attrib-
utable to variation in health status. To the best of our knowledge, this is
the first paper using time use surveys to quantify the economic value of
health.

2. Methods

We performed a retrospective observational study using data ob-
tained from the United Kingdom Time Use Survey (UKTUS) 2014-15
(Morris et al., 2016; Centre for Time Use Research, 2016). The UKTUS is
a large-scale household survey assessing how individuals spent their
time for 24 h (4am-4am) on both a weekday and a weekend day. For
each 10-min period, individuals are asked to answer the primary ac-
tivity, secondary activity, location where the activity took place, who
the respondent was with and the level of enjoyment (Morris et al., 2016;
Centre for Time Use Research, 2016). Besides these time diaries, re-
spondents were also asked to respond to an individual interview,
including information on country of birth and citizenship, marital status,
education, employment, work hours, net individual income and receipt
of benefits, and a household interview, including information on
household conditions and household members and relationships (Morris
et al., 2016; Centre for Time Use Research, 2016).

The UKTUS 2014-15 is a nationally representative sample of 4741
households (11,421 individuals) in England, Scotland, Wales and
Northern Ireland, excluding those living in institutions, communal
living, those living at the address fewer than 6 months, adult children
who live away for work or study only coming home for holidays (Morris
et al., 2016; Centre for Time Use Research, 2016). It used a multi-stage
stratified probability sampling design by selecting primary sampling
units (postcode sectors or groups of postcode sectors) at the first stage
and later using a random selection of postal addressees (Morris et al.,
2016; Centre for Time Use Research, 2016). Postcode sectors were
previously ordered into strata according to region, population density
and socio-economic grouping (Morris et al., 2016; Centre for Time Use
Research, 2016). All household members aged 8 or over were auto-
matically selected to take the individual interview and the time diary.
Being a complex sample, weights to address non-coverage and
non-response bias, as well as differential selection probabilities, were
drawn and provided (Morris et al., 2016; Centre for Time Use Research,
2016). In this study, we focus on the subsample aged 65 years-old or
older.

Our main outcome variable of interest in the UKTUS is the time in-
dividuals spent in non-market-based activities. We categorize these ac-
tivities based on eight domains of non-market production in the United
Kingdom Household Satellite Account (HHSA) (Office for National
Statistics [Internet]): (1) housing (e.g. cleaning dwelling; disposal of
waste); (2) transport (e.g. travel related to shopping); (3) nutrition (e.g.
food preparation, shopping mainly for food); (4) clothing (i.e. handicraft
and producing textiles); (5) laundry services (e.g. ironing); (6) childcare
(e.g. physical care and supervision); (7) adult care (e.g. physical care
and supervision of an adult household member); and (8) voluntary work
(i.e. volunteer work through an organisation). The selection of these
eight domains of non-market production in the United Kingdom HHSA is
pragmatic due their inclusion in the HHSA but also grounded in their
intrinsic societal and economic significance. These activities, encom-
passing aspects like household maintenance, care, and volunteer work,
are foundational to the functioning of societies and economies, yet they
remain largely invisible in conventional economic assessments unless
someone is compensated financially for providing them (Folbre, 2009).
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The number of minutes spent on each of these eight activities is
computed for each surveyed individual in the UKTUS. The UKTUS codes
for each specific activity by domain are provided in the Supplementary
Table 1.

We estimate survey-weighted generalized linear models to predict
the time spent (in minutes) in each activity domain for an individual, as
in the equation below:

Yia = age; + health; + age; x health; +v; + €;

The outcome y;, denotes the monthly time spent (in minutes) by
individual i in activity a. This is a function of variables including the
individual’s age ( age;), which is categorised in three groups (i.e. 65 to
74 years-old, 75 to 84 years-old and 85 years-old and older), by the
individual self-perceived health (health;), including five response op-
tions/categories (i.e. very good, good, fair, bad or very bad), their
interaction (age; x health;) and a vector of individual controls (v;)
including sex, marital status ((1) divorced or widowed; (2) married or
cohabitating; and (3) single), employment status ((1) not in paid work;
(2) part-time work; and (3) full-time work) and education ((1) higher
education; (2) A level or equivalent education; (3) secondary education;
and (4) other). Weights included a correction for clusters (clustered by
strata).

The HHSA provides the hourly monetary value or “price” of the eight
non-market-based activities based on surveys, market equivalents, and
other sources, as detailed in the United Kingdom Household Satellite
Account (HHSA) framework (Office for National Statistics, 2002). While
these monetary valuations are needed to quantify the economic impact
of such activities, their usefulness is limited because they do not account
for variability in skill, efficiency, and quality between non-market and
market tasks as well as variability between individuals (Gold-
schmidt-Clermont, 1993). HHSA prices are available for the year 2000
(Holloway et al., 2022); we convert these to 2015-pounds sterling using
the Office for National Statistics’ Consumer Price Index (Table 1).

For each individual, the actual monthly monetary value of non-
market productive activities (m;) can be calculated as:

m; =

(Via % ha) /60

8
=1

a

The outcome m; denotes the monthly value of non-market productive
activities in pounds sterling as the sum of the product between the
monthly time spent in each activity (y;,) and the 2015 estimated hourly
value of each of the eight activities (h,), as presented in Table 1. We
estimate predicted values of m; based on models estimating ; 4.

In order to demonstrate the potential annual economic impact (T)
associated with health improvements, we calculated a scenario where
10% of those in “very bad” health would shift into “very good™ health, as
explained in the equation below. It is important to note that this was
chosen as an illustrative scenario to demonstrate the potential for eco-
nomic gains associated with health improvements at older ages, rather
than based on an estimate of the effectiveness of any intervention. For
each age group (age), we multiplied the United Kingdom population in

Table 1

Hourly value of non-market productive activities in pounds ster-
ling using the 2000 United Kingdom Household Satellite Account,
converted into 2015 estimates.

Activity Hourly value (2015)
Housing 15.40 £

Transport 6.85 £

Nutrition 3.56 £

Clothing 091 £

Laundry 12.29 £

Childcare 4.90 £

Adult care 4.46 £

Voluntary activity 11.63 £
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2015 by the proportion in “very bad” health (veg), retrieved from the
Survey on Income and Living Conditions — EU-SILC. We then multiplied
10% of these individuals by the difference between the monthly mon-
etary value for individuals with “very good” health (mg..) and in-
dividuals with “very bad” health (mbgg). This value was then multiplied
by 12 in order to obtain an annual monetary value.

3
7: Z(Naw X vagEXO.IO) X (mgage - mbag") x12

g=1
3. Results

The survey sample included 1,941 respondents in the UKTUS
2014-15, aged 65 years-old or older. From these, 1,675 (86.3%)
completed two diaries (both a weekday and a day of the weekend). The
characteristics of the unweighted sample (N = 1,675) are provided in
Table 2. The majority (61.6%) of the sample is age 65-74 and among
them, 66.4% reported good or very good health. Individuals at older
ages are less likely to report very good or good health, although, even
among those aged 85 or more, 42% of the sample reported very good or
good health. Around three-quarters of those in very good or good health
were in either part-time or full-time work, whereas less than 2% of those
in fair or bad health were engaged in any paid work.

Fig. 1 displays the distribution of time spent in each domain of non-
market productive activities. The most time spent on non-market pro-
ductive activities was on nutrition (e.g food preparation, shopping for
food), housing (e.g. cleaning dwelling, disposal of waste) and transport
(e.g. travel related to shopping), in descending order.

Table 3 presents regression results for the association of self-
perceived health, age and their interaction with the time spent in each
category of non-market productive activities, as well as for the controll
variables (i.e. sex, marital status, employment and education). The effect
of self-perceived health was particularly relevant as a predictor for time
spent in transport and nutrition, but also, although to a lesser extent, for
laundry, childcare, adult care and clothing (e.g. handicraft and pro-
ducing textiles). For example, based on the main effect of self-reported
health, respondents in very bad health were predicted to spend 958
fewer minutes per month taking part in nutrition-related activities (e.g.
washing dishes, preparing food) than those in very good health. Those in
very bad health were predicted to spent fewer minutes engaging in all
eight non-market productive activities compared to respondents in very
good health based on the main effects, although for housing and
voluntary activity the confidence intervals were wide. Control variables
also showed a statistically significant association with minutes spent in
some of the activities, including employment, sex and marital status.
Overall, those in paid work spent less time in non-market productive
activities. Education was a weak predictor of variability in time spent in
the non-market productive activities.

To better understand how minutes spent in non-market productive
activities vary and incorporating the effects of interaction terms be-
tween age and self-reported health, Fig. 2 depicts the predictive values
from the survey-weighted generalized linear models for each activity,
age groups and the extreme original SPH categories (i.e. very good and
very bad). Some activities show a substantial difference in time spent
between those in “very good” (green) and “very bad” (red) self-
perceived health, such as for transport, though for many activities and
age groups the confidence intervals overlap. For example, in housing
activities among those aged 75-84, individuals with ‘very good’ health
spend approximately 2669 monthly minutes (95%CI 2115 to 3223), or
6.1% of their month, while those in ‘very bad’ health spend only around
1117 monthly minutes (95%CI 540 to 1693), or 2.6% of their month.
This pattern is consistent across other age groups and activities.

Overall, in the 65-74 age group, individuals with ‘very good’ health
are engaged in non-market productive activities for about 7831 monthly
minutes (17.9% of their month), compared to only 3983 minutes (9.1%)
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Table 2
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Demographic, socioeconomic and self-perceived health characteristics of the subsample of respondents aged 65 years-old or older, United Kingdom Time Use Survey
2014-15. Missing data: employment status — 2 observations; education — 80 observations.

N (%), N = Very good self-perceived  Good self-perceived Fair self-perceived Bad self-perceived Very bad self-perceived
1675 health health health health health
N (%), N = 346 N (%), N = 667 N (%), N = 472 N (%), N = 154 N (%), N = 36
Age (years-old)
65-74 1031 (61.6) 242 (69.9) 443 (66.4) 252 (53.4) 77 (50.0) 17 (47.2)
75-84 506 (30.2) 86 (24.9) 184 (27.6) 169 (35.8) 54 (35.1) 13 (36.1)
85+ 138 (8.2) 18 (5.2) 40 (6.0) 51 (10.8) 23 (14.9) 6 (0.4)
Male sex 775 (46.3) 156 (45.1) 321 (48.1) 204 (43.2) 76 (49.4) 18 (50.0)
Marital status
Divorced or widowed 579 (34.5) 103 (29.8) 191 (28.6) 193 (40.9) 71 (46.1) 19 (52.8)
Married or cohabitating 1025 (61.0) 225 (65.0) 446 (66.9) 263 (55.7) 75 (48.7) 14 (38.9)
Single 75 (4.5) 18 (5.2) 30 (4.5) 16 (3.4) 8(5.2) 3(8.3)
Employment status
Not in paid work 1508 (89.8) 303 (87.6) 582 (87.4) 431 (91.5) 153 (99.4) 35(97.2)
Part-time work 103 (6.1) 28 (8.1) 48 (7.2) 26 (5.5) 0 (0.0) 1(2.8)
Full-time work 66 (3.9) 15 (4.3) 36 (5.4) 14 (3.0) 1 (0.6) 0 (0.0)
Education
Degree or higher education 236 (14.1) 74 (22.2) 105 (16.4) 41 (9.2) 10 (7.1) 6 (17.6)
Higher education, A level or 387 (23.0) 86 (25.7) 167 (26.1) 96 (21.5) 29 (20.6) 7 (20.6)
equivalent
Secondary education 486 (28.9) 104 (31.1) 211 (32.9) 122 (27.4) 45 (31.9) 4(11.8)
Other 490 (29.2) 70 (21.0) 158 (24.6) 187 (41.9) 57 (40.4) 17 (50.0)
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Fig. 1. Boxplots of monthly time spent (in minutes) of non-market productive activities for each type of activity among respondents aged 65 years-old or older,

United Kingdom Time Use Survey 2014-15.

for those in ‘very bad’ health. Similarly, in the 75-84 age group, ‘very
good’ health corresponds with approximately 7673 minutes (17.5%),
while ‘very bad’ health individuals spend about 4038 minutes (9.2%).
The difference is most striking in the 85+ category, where ‘very good’
health individuals spend around 5156 minutes (11.8%), in stark contrast
to the 779 minutes (1.8%) by those in ‘very bad’ health.

To illustrate the economic value of health at older ages we use the
models to predict minutes spent in each of the non-market productive
activities for individuals at each of the three age-groups, assuming in-
dividuals were either in “very good” health or “very bad” health, holding
constant the distribution of all the control variables (i. e. sex, marital
status, employment status and education). We then apply the hourly
prices from Table 1 to the predicted minutes spent for each of the non-
market productive activities and compare the difference between the
monetized predicted value of minutes spent in non-market productive
activities for individuals in “very good” health and “very bad” health.

The models suggest that the monthly differences between being in
“very good” vs. “very bad” health were 439£, 629£ and 598¢£ in real

2015 GBP for an average individual aged 65 to 74 years-old, 75 to 84
years-old and 85 years-old and older, respectively. Annually, these es-
timates represent 19.1%, 27.4% and 26.1% of the 2015 GDP per capita,
(i.e. 5267£, 7544£ and 7176£, respectively). To demonstrate the po-
tential economic gains associated with interventions aiming to deliver
health improvements, if an intervention were to cause 10% of those
living with “very bad” health over 65 years old in the United Kingdom in
2015 to transition to “very good” health, it could lead to an increased
value of up to 278£ million (in 2015 GBP) through production of non-
market activities.

4. Discussion

In this paper we estimate the economic value of health at older ages
by monetising the time spent in non-market productive activities con-
ditional on health status. Estimates of the value of being in “very good”
rather than “very bad” health in the United Kingdom ranged from 19.1%
of per capita GDP for 65-74-year-olds to 27.4% of per capita GDP for
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Table 3
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Survey-weighted generalized linear model coefficients for (monthly) time spent in non-market productive activities by age, self-perceived health and control variables,
for those aged 65 years-old or older in the United Kingdom Time Use Survey 2014-15. Control variables: sex, marital status, employment status and education. *p <

0.05; **p < 0.01; ***p < 0.001.

Housing Transport Nutrition Clothing Laundry Childcare Adult care Voluntary activity
Age (years-old)
65-74 (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref)
75-84 673.85* —432.64 96.37 —52.94 16.67 —285.72%%* —127.48 —46.38
85+ —360.58 —1137.44%** —503.64 81.93 —251.16* —151.79 —269.95%** —82.94
Self-perceived health (SPH)
Very good (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref)
Good 4.58 —230.71 98.99 —42.50 14.30 22.49 —22.93 —57.54
Fair —121.24 —574.73%* —102.56 95.93 17.91 —66.85 —88.82 —58.14
Bad —414.91 —753.43*%* —765.74%** —81.66 —64.04 -23.39 10.40 —102.00
Very bad —311.66 —1386.00%** —957.66* —154.20* —370.56%** —335.59%** —219.58%** —113.00
Age * SPH
75-84*Good —442.16 —27.74 —67.76 164.78 —41.58 161.81 143.68 70.11
75-84*Fair —887.85* —37.82 29.70 —121.68 —35.67 65.13 80.00 0.23
75-84*Bad —766.00 —202.84 179.90 253.74 —75.50 26.25 —125.35 50.22
75-84*Very bad —1241.14* 122.95 -7.62 400.18 211.41 500.94** 159.08 67.78
85+*Good 113.28 337.91 478.05 117.96 155.18 —168.86 26.49 52.50
85+ *Fair 408.14 293.27 657.22 142.11 145.91 —-122.29 178.96 46.73
85-+*Bad 61.51 179.85 1108.82 —111.80 232.00 —163.01 -5.07 80.39
85+*Very bad —1007.37 351.01 —422.65 —120.07 187.04 152.42 239.81%** 91.34
Male sex 70.24 232.02* —906.52%** —263.63%** —479.62%** —93.28* 36.15 —27.94
Marital status
Divorced or widowed (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref)
Married or cohabitating 156.16 113.87 —4.51 —129.73* 101.53* —39.50 —20.09 36.40
Single —154.75 53.87 111.50 —188.33%* 41.47 —248.66*** —58.39 109.32
Employment status
Not in paid work (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref)
Part-time work 81.76 421.58* —312.69 —36.61 —23.44 —175.71%* —70.00 33.24
Full-time work —919.04%** 385.98 —970.36%** 40.50 —120.89 —136.69 —165.87" 117.19
Education
Degree or higher education (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref)
Higher education, A level or equivalent —182.23 —110.89 88.48 —59.64 51.82 -162.70 29.85 21.44
Secondary education —147.22 —312.75*% 86.58 —97.96 19.33 —82.26 55.81 36.33
Other —259.22 —373.36* 13.64 —145.03 29.75 —109.56 —14.65 74.64

individuals aged between 75 and 84. Perhaps counterintuitively, our
estimates of the economic gains associated with health increased with
age. This might be due to health mattering more as a predictor of
functional capacity as people age, enabling older people to engage more
in non-market activities than they would otherwise be unable to
participate in if they were in poorer health. Moreover, it is possible that
older people acting as rational agents optimize their healthy time by
choosing activities based on the value of those activities, effectively
maximizing the value of health. This line of thinking also may to some
extent help to justify the higher levels of per person health spending at
older ages commonly observed in developed health systems, since these
higher levels expenditure may contribute to considerable economic
value (Becker, 2007).

We found older people in “very bad” health spent less time engaging
in many types of activities compared to people in “very good” health.
The decreased time spent in these activities by older people living in
“very bad” health is aligned with previous studies. For instance, Stalling
et al. showed, from a sample of individuals in Bremen (Germany), that
those with bad self-rated health had lower odds of active leisure, though
no differences were found for active transportation or home-based ac-
tivities (Stalling et al., 2020).

In two other studies, also using time use surveys, individuals were
clustered by time spent in different activities. Similar variables as those
in our study were found to be associated with these clusters, including
gender, marital status and education (Kim, 2019; Lee, 2021). While in
one of the studies health status was not clearly associated with time use
activities (Kim, 2019; Lee, 2021). However, as the main outcome was
belonging to activity profiles, it would be expected that the results differ
from our study.

To our knowledge this is the first paper using time use surveys to
quantify the economic value of healthy ageing. We believe time use

surveys can be useful for such analyses in other settings, especially
because they are implemented in many countries, using nationally
representative samples, and include information on demographic and
health. Time use surveys were previously used for other research on
ageing, including to evaluate active ageing across generations or
comparing time use patterns across countries (Vilhelmson et al., 2021;
Victorino and Gauthier, 2005; Gauthier and Smeeding, 2003).

Our methodological approach, leveraging time-use data, marks a
departure from conventional health valuation methods, and offers in-
sights particularly relevant to policymakers considering interventions
that target older populations. Traditional methods, often grounded in
direct economic indicators or utility-based measures like quality-
adjusted life years, might not fully capture the everyday contributions
of older adults, especially outside formal economic structures (Tsuchiya,
2000). Time-use data reveals the societal contributions of older in-
dividuals beyond formal economic participation, encompassing under-
valued activities like caregiving or volunteering. Unlike conventional
methods that suggest diminishing returns on health investments with
age, our approach highlights the economic and societal value provided
by older adults, strengthening arguments in favour of spending on
health care for people at older ages.

This study has several limitations and assumptions besides those
mentioned in the Methods section. We have estimated predicted time
spent in activities by age group and self-perceived health, although we
cannot be sure that the effect of health on time spent in each activity is
causal. Indeed, time use may itself have independent effects on how
people perceive their health and well-being. As such, our estimates
should be interpreted as an upper bound. Regarding the simulation, the
10% parameter was chosen as a representative scenario in the absence of
specific data on the health improvements attributable to a potential
policy or intervention. The choice of this parameter, while illustrative,
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Fig. 2. Distribution of predictive values of survey-weighted generalized linear models for monthly time spent (in minutes) by non-market productive activities, by
age and by self-perceived health, in the United Kingdom 2014-15. Control variables: sex, marital status, employment status and education.

may not capture the full range of potential health improvements
achievable through targeted health investments. Future studies should
make use of longitudinal time use data sets or other exogenous variation
in health status to predict minutes spent in different activities. Never-
theless, we believe this work is valuable as a proof of concept. It is also
important to highlight the lack of specificity of self-perceived health
questions, being a multidimensional concept that clearly measures
something more—and something less—than objective medical ratings as
stated by Maddox and Douglass (Maddox and Douglass, 1973; Simon
et al., 2005; Au and Johnston, 2014). Therefore, future work should
explore associations between time use and other more objective health
measures. Additionally, many other unobserved factors might affect
how individuals spend their time, with potentially important omitted
variable bias. Lastly, the monetisation of the non-market productive
activities was based on household satellite accounts which do not
consider variability across individuals or across activities within broad
categories in terms of the actual values of these activities.

We propose a new methodology to assess the economic value of
health at older ages by monetising the time spent in non-market pro-
ductive activities. Future work can not only improve on the methodol-
ogy itself but may also consider using these types of estimates for cost-

benefit analyses to inform decisions about specific health-related in-
terventions. Incorporating more objective health measures into inter-
national surveys, including time-use surveys, would enable more
targeted analysis and a better understanding of the mechanisms linking
health to time use, informing policy development. The approach can
factor into estimates of the aggregate benefit of large-scale interventions
that affect health, particularly among older people, helping to further
the economic case for interventions or policies related to healthy ageing.
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